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LONDON: FRIDAY EVENING, JANUARY 3, 1919 


[Price tienes } N INEPENCE 


BY INLAND POST 
BLEVENPENCE. 





lentral School of Science and 


OLOGY, 
VICTORIA- ayer S1UK bi ON-TRENT. 
Guvernors invite eu, PHURRON for the following 
TIONS, in connection with the Training of Dis- 


Sailors and jiers :— 
r RUCTO " MECHAN ICAL et pts atte 
D $1RUCTO! N ELECTRICAL ENGINEERIN 
the ut aaeeienal to 
expecienes, qantifentins, and 


may 
m applications, stat eat 
required, must be og mary. 
LUDFORD F TP eaMAy, 
Clerk to the Governors. 





1423 a 


unty B sty Borough of West Ham. 


Consuuittee tions for tne 
RT MENT 0 es a PRINCIPAL « of the unicipal Techni- 
Romford-road, Stratford, K., at a salary of £600 
by two annual i ts of £50 to £700, 
juties aud forms.op 


application must 
made may be seg at se ; 
Kducat ion U 
and t 





hibited 


jal may be sent 








tions must reach me not later than 12 noon on 


y, 2ist January, 1919. 
GEORGE E. HILLEARY, 
Town Clerk. 


t, 
E. 15, 
Nover..ber, 19 


= of dle ahaa 


to receive 


1003 





ROADSTON k, 
alte Pires ATIME, PORTLAND 


and 
y be obtained on indi a aad te lst aw atthe cys “ 
2, Council Bouse, Birmingham, on ones of £1 for eac 
which will be re’ on the receipt of a fide 
ar the whole or any portion of the 
sof materials tendered for must be sent, attngs 
a a i py beget be made out = the Een 
d at on the 
aay ra J January, 119, ‘cadorsed ne Tender. for Pavi: 
&e.,” and addressed to the City Surveyor, Coun 
person whose 








Board's Act, 
rams of £300 each for the due pei 
: SLomalttes do not pledge themselves to accept 
@ % Tender. and reserve the right to accept portions only 


i , HENRY BS STILGOE, 


y Engineer and Surveyor. 
Council House, islam, 
January Ist. 1919 15455 


Mereford County and City 


Lb ASYLU 
i SECOND-HAswv SELF-ACTING, SLIDING, 
MYACING, and SCREW-CUTTING LATHE (not less than 
teutre, and 4t. 6in. oy oe with suitabie 
it Chuck and Face Plate, overhead motion, 
Wheels, alsofa quantity ie suitable TOOLS 


par as of Lathe, which must be 
ree, and coker name, to be sent with quotations, which 
“Bast be sent to the undersigned bv Jaunary 13th, 1919. 
F. 8. GOLDINGAY, 








and City Asylum, 
Nr. Hereford. 


ssistant _Metallurgist Wanted 
‘of Alloy 8 para fu 


Perienced | ini ee teen heat ve Sa of 
"1050 4 


experience, 5 
1850, ‘Tn The Kagineer Ngincor Dillon, 4% sepih 


Tass Foundry Manager.— 
WANTED, a MANAGER to take COMPLETE 
us Anen yh BLASS cay anal with a canecisy, of wi Sona Tm 
wee! vole men need 4) — pli- 
Eitione, with full stionlave as to ox experience, aan end oieey 
pumces, % te be forwarded to Box V147, Lee and Biggs. 
Liverpool. 


Ch ef Engineer Wanted by 


bem ge Works (London). Young, energetic mao 
training. Applicants should 


ualifications, full ‘details of ex ee. — 
yr a4 oes aor, Th The , fpattenony ponag? a 


ivil | Engineer Wanted, Experi- 
ED in Sea work, Divers, &c., for Admiralty a, 
“ North gy Seo! Wag.s £8 per week. Appiy, Statiug age, 
experience, &c.— “ CONTRACT,” Wm - Porteous and 
Co., vo., Advertsing Agents, Glasgow. P617 a 


Fiitor Required ,for a Weekly 


Paper devoted to Engineering. Applicants should state 
in strictest mi udeuee _ in detail their qualifications ava 
experience. ary we te ee per annum.—Write, N.C. J., 
c.o. Streets, 30, Cornhill, E.C. 1536 « 


Engineer Wanted for Cold Stor- | % 
AGE Works abroad. State age ana fuil ticulars. 
Fone — m4 — or are of sound ith and of 

m pera’ Raph = .» Bex 891, T. B. Browne's 
Sauertinng Omboss, J ueen Ficerieatnet nc 4. 1286 a 


Eagineering Assistant Wanted 


to Chief oie. of large Seed Crushing Mills and 
Kefineries near Loudoun ; general experience in Mechanical and 
Electricat Engineering ‘and Mill ew essential; must 
have had good technical training.—Adadress, giv’ ing experience, 
age, and sulary required, to 1385, The Engineer O 1385 . 


irst-class Traveller Required, 


having good connection with Bright me users.— 
address, 1595, sue Eugiueer uitice. 400d A 


Gener Manager Wanted for 


Sy but very Enterpiising magnouies Firm contem- 





























appa caut must have 
one &, + pee Enginoering an tions and recent 
experience of up-to-date meth wledge of — metal 
and hollow-ware working copecially desirable Starting salary 
ott - maine. to 3 perio porvanity to my invess 
ven r @ probationary . No letters whic! 
do not give full particulars of ap; t’s previous experience 
will receive attention —Reply to Box oe 1110, c.o. 8. Davis and Co., 
Advertising Agents, 50 and 51, St. Swithin’s-lane, E.C. 1486 a 


Mather and Platt, Ltd., Park 


had a ree = py oma facturers of 
pecule lic and Electrical Piant, (ot wag a UHIEE 
ENGINEER, of British (descent, to 
oy Tabe Full Charge of a Works’ Research De irige knomioige 
Laboratory. The highest qualifications and wide knowk 
of such work are essential—Apply by letter, with full details 
stating how soon at liberty, to the above address, 1472 a 


Messrs. Richard Garrett and 


SONS, Ltd., Agricultural and mechanical Engineers, 
Leiston, mall, are Dasinuus of obtaining the SERVICES 
o a GENT AN of soutid experience to act as their 
rRav HLLING REPRSSENTATIVE on the Continent of 
Kurope and in such other foreign countries as may be reen ‘red, 

















ven First-class Draughts- 


MEN for Motor Vehicies. a Apey / letter, stating 
lence and salary required, to G OTORS, Ltd., 
ings Park, Wolvernampton. 1413 « 


We anted Immediately, Draughts- 


MEN capable of des Jigs and Tools for uigh-class 
Bowes — ‘Andress, dress, sta’ toting geneaen, to 989, The ne 


a 


Wanted, by Midland Firm, Two 


FIRST-CLASS DRAUGHTSMEN, 
General mechanical Kogiueering Work. Must be pone mg 
capable, a State age, experience, salary.—Address, 1535, 
‘The Engineer Office. 1535 A 


Wanted, Mechanical Draughts- 


MAN for Heavy Furnace Work. Must be over 28 
years. Mechanical experieace in shops and D.O. essential. 
Heavy furnace a uot necessary if done small furnaces, 
works, &e—Apply; BEESTON and STEVE oe 
Vaughan-street, Lianel 1498 


A ge J unior Wace Required for | Bat 
ring Office in Helborn. State experience and 

salary expected for permanency.—Address, 1564, Tne tngi- 

neer Office 1554 a 

















London Firm of Photogra 
Instrument Manufacturers has a VACANC 
DRAUvHTSMAN wao is thoro 
routine werk of a modern Drawing-o' co! 
take charge of a aew Department.comprising the D.U. Specifi- 
cation and Scheduling Departments. To a suitable man the 
position is and p —Address, he 
engineer Office. 


ssistant 

QUIRED ; permanency to suitable man. | Ap; 
references and — required, to NALDEK and 
Ltd., Engineers, Wantage. Berks. 


[)raughtsman ig and Tool). _ 


An VPENING an ina we Midland Factory for 


date knowledge of me’ 
iig and tool design. ma Paes 


LN ger. heme Wanted for Aas 


Pies rar eyes small High-speed Engines working with 
tean.—otate experience and salary required, 
1st, The ion eee Office. rt a 


Draughtsmen (Marine), Experi- 

ENCED in Design, REQUIRED (one ship, one sopine) 

for Shipouiiding and hoa,ineering Works in Shanghai.—Write, 

stating age, salary uired, “er full particulars of ex: 

and copies of testimon to “DRAUGHTSM 
Abbots, Eastcheap, E.U. 3. 


Nase Required, Experi- 


ENcaeD in ne ees Steel, ana Timber-framed Buildings. 
A knowledge of Keinfo: ced Concrete work wou.u be wn advan- 
be. Mast be abe to de , take off : 
and estimate c: spect works in ‘progress.—App! b 
letter, with full details ou eaetions eee age, and salaey 
required, to 1495, The Engineer Office. 1495 « 


Drug! ughtsman Required to Assist | soo 
—— and — Jigs = asa for Motor 

Accessories, s.uait Dyuanius, in. We ae age, 

experience, and Iffice. 


&ec. 
reqaired, to 1547, he] Engineer 


aphic 


for a 





Draughtsman Re- 


yy woes 
2 LDE rag 








The Engineer 








rience, 
iN.” c/o 
P662 a 











A 


Drazg htsmen Wanted for Con- 
STi ag 


AL Engineering. Good opening for really 
i diswict.—Ada.ess, ~~ ™ _ 











ppedon Association of Foremen 


Ph ee 
' FOREMEN, MANAGERS, Eee EMPLOY ERS 


ENGIN EERING. INDUSTRY. 
ly meetings are held at the Cannon-street Hotel, E.C. 
p is not confined to — in London. 


JAMES HARRINGTON, 
85, Salisbury-road, Harrow, Middlesex. 


uired by a London Firm of 


Contractors, ha A in REINFORCED CONCRETE 
DESIGN.—Write, stating full particuiars of experience and 
saiary required, to Box 277, Sell’s. Litd., 168, ct gl 4. 


Sipe Superintendent.— W sated 

MAN with wide experience in an Elec- 

ene works, Must ve Courceoaut with che Dest 

ian =m Machine Shop Practices, and capable of handling 

skilled and unskilled labour. State age, — ce, and 
—Address, 1550, The Kngineer O 1556 a 


1515 a 
Rea 








an ted, Assistant Chemist, 


used to aualvels of Blast Furnace Metiniale. 
1804, The Engineer Uftice. 


ted at Once, Shift Engi- 


aos ~y 14,000 K.W. Power Station. Experienced 

TA dD.u. must be sound Mechanicai tngineer. 
ters position fer capable man.—Address, 1290, 
Office. 128 a 


anted, Capable Assistant 


GIN KER, a with the Design and Execu- 
A Concrete Work. Good prospects tor the mght 
ae ey 
als, to D. @ 


wf Seasihies. Ne ag, ies of testi- 


td... 120-122, 
street, Gostecteater 8.W 1401 a 


anted, First-class Eng 


Planning and Br. ineer, 
an 
te nat of “plauning work in Hae be hore a 
fied to trol the of work 
ma cugines ane acct SSperieaee ana ou 
red, and when at liberty. 


Address in first instance, ** cbs wil Wm. Porteous and ra 
Advertising Agents, Glaxgow 1482 


Wanted, for Modern Marine 














ly practical and eran st 








MPlechnical Assistant Required for | * 


PuwWkKR PLANT WORK, to assist largely in the 
sc,entafic control of Boiler House operation.—Applications, 
giving full particulars of aiees:s — tical experience, 
with Teor of testimonials, Cay ah ge should 
be addressed to KOWNTREE and 600. td. ae Pes 
Dept., York, ana endorsed “Technical Assistant. 


([\echnical Correspondent, Eng- 
LISH, WANTED at-ONOx,.by a Firm making an 
gineering Speciality of worlu-wide repute, must have Sal 
engineering training and thorough grasp of correspondence 
Aad stating age, salary, &c., to 1500, The eer 
A 


orks Engineer.— A Large 


Cotton, Dyeing and Lege! Company, in the 
Of Muacucsv:, KAY IKK Cowpeteunt WURKS 
EER. Applicants must possess sound general engi- 
neering knowledge; should have some experience of Textile 
works ; must be capabie of taking charge of large Steam and 
Klectrical F Power stanashi and. must have some nowledge of 

» statin’ age, eS SOL 


1301 a 








yaety, 








xperience, salary rec 
Seoerienen, 208 Office, and — Enginest.” 


W orks Manager Required, 

preferably with some commercial experience ; per- 
manent sivusi0n Lor sultabie man ; if desired, Nuaucial ve.est 
could be arranged later. —Apply, stating age, ee 


references, and salary required, in contdence, to N 
and NALDEK, Ltd., Engineers, Wantage, Berks. 1502 a 








The = S a C a om for a atenole f= 


ddvese, tperence, BOsTION,” Nw a rertecen and Co., Adver- 
: Bow ee rr Glang "1485 4 





Wanted Immediately, 


First-class DESIGNER and CAL- 
CULAWOR for Ferto-concrete Work for Grain 
Silos, Warehouses, and auxiliary buildings. 


Address, stating fullest particulars age, ex- 
perience, salary expected, &c., &c., 1557, The 
Engineer Office. 1567 a 





Works Manager Wanted for 


firm in Midlanas. E 


—— Oftiee. 


Praughtsman Wanted for Struc- 


TURAL ENGINEERING and BRIDGE WORK. 
Must be capauie of botu ming, VetaiLug, aud ta. off 
quantities. Experience in light yg ge steel work 
essential.—Appiy by aaa riety experience, and 
salary required, to Messrs. MUEL “BUTLER and CO., 
Albion Works, Stanniogiey, — 1539 « 


[)raughtsman Wanted, Used to 


High-class Engine Work , also MAN aa to Mining and 
aa a 1aht,— Write, Box 2, Seils .td., lod, wines acer 








also 


Ins: for 
a8, Led, Tool npectora eo. 
a 


Jig and Tool Droughiam ae 
VDRAUGHTSMAN for Motor 

Turners, Universal as and 
Tool Room.—Apply, GUY MOTORS, 


Jig g and Tool Draughtsman Re- 


QUIRED in N.E London. Must be thoroughly familiar 
boon a production, Machiue Sho} _——. and Jigs and 

ixtures for p ve t quick! = 
with semi-skilled labour; also JUNIOR JIG and 
DRAUGHTSMAN for same work.—Address, stating 26° 
salary, = experience, to 1409, The Engineer Office. 


,) unior Draughtsman Wanted, 


with knowledge of Steel and Timber Buildings. Heating 
and Ventilation. Applicants sould give futl particulars of 
their SS guy > experience, and state their age anu salary re- 
quired.—Address, 1496, The Engineer Office. 1496 « 


Save Draughtsman Wanted, 


iaseme hewn of Gas Producers and Gas-fired Fur. 
expe.ience aud salary required.—_SMEETON- 
WaIGHT 2 FURNACES, Ltd., 56, Victoria- 


Q team and Electric Crane De- 


SIGNERS WANTED. Arosa will be entertained 


ae y. Crate rd exper.ence, and 


ENG R, Stothert and 
1410 a 

















a first-class men only.. 
salary paanieess to 
Pitt, Ltd., Bath 





a 
Structural Engineering. — 


CHIEF DRAUGHTSMAN WANTED for Pro- 
gressive Firm in Lancashire.—Address at ouce. stating 
— a salary, and detailed experience, 1537, The En ra 


Too! Maker, One Used to Jigs, 


for Electrical Controller Gear. Some experience in Arma- 
Permanent job for right 
Office. 14124 


—- 





ture Coil Formers an advantage. 
man.—Address, 1412, The Engineer 





oreman Engineer. Wanted, 


well up in - wages, training, and to 
1531, The ieee iffice. 15h. 


Foreman Wanted by Firm of 
Engineers ia Midlands to TAKE CHARGE of Turners 
Ing age, experience, ca” aps 





and Machinis:s.—Adaress, stati 
«zequired, to 1433, The Encinoer O 


Foundry Foreman Wanted for 
an Iron Pa 3 in South London. Must be accustomed 
priate ana Repetition wors, and have actual experience 
as a Foundry Foreman, and the handling of men. Gov. oppor- 
tunity for a thoroughly experienced, energetic and relie>}+ mr® 
—Address in-first instance, wich full particulars, and sta i g 
salary required, to 1494, The Engineer (ffice 1494 a 
Wanted. 


Foundry Foreman 
it be energetic, with sound practical and theoretic i! 
knowledge of Founury work im ali its oranches, both Malleavle 
and awed hws nae — st the former. Repetition work 
a already on Government work will 


RETF full prtseathorte salary r pices, 
‘soeaged — APD ih Tinton. Staffs. i.) 











Mochin and Brass Shop Fore- 


MAN WANTED, London district ; will be required to 

fix rates for all machine aud oe = Titting work doves, 
pone full partaculars, exp and salary required, 10 1514, 
The Fae Eagioces OF Office. 1514 2 


Patternmakers Wanted, Used to 


Aero Engine and First-class Works; London, N.W. 
District. 
wi Py, by letter, stating full particulars, to Box N.P. 9, ¢ 0. 
Smith and Son, 55, Fetter-lane, .C, 4. 1488 











anted, Prime Cost Clerk for 


Engin Works in country. Must have had experi- 
ence in Costing _ sngines and Repairs, and be competent 
to Take a = Department. Apel ly, with particulars of 
experienee, references, and sala: reacted, and when free, to 
w. oe and SONS, Ltd, atetiae Ironworks, aes: 
Han 





pr aughtsmen Required for 
Engineering Firm in East Anglia engaged on Aircraft 

Work ana nies hagiveering —appucauw W state lage, ex- 

perience, and salary required, to 1505, The Engineer a 


[raughtsmen Wanted for Firm 


of Aeronautical Engineers in N.W. a District ; 
experience in Fay oe ae essential.—Sta' 
pale and salary x N.P. 10, c.o. w H. 
and Son, 55, Fetter- han ECs 1 


E xperienced Draughtsman 
RsQUIRED by leading firm of coe noone — 
in the N.W. London district. withou' 

experience need not apply pat At... age, sapeuieana,‘om and sa 
er vi Box N.P. 11, c.o. W. H. Smith and Son, 1, Fetter. 











[ree Firm of Engineers Manu- 
CTURING Commercial Motor Vehicles REQUIRE 
HEAD vusT CLERK, with experience of up-to-date methods 


and s: ey ay stating experience, = wabey 
required, rome. 


to 1377, The Engineer 





Advertiser Desires Position as 
WORKS MANAGER or mings ns gnine ad ENGINEER. 
‘J boroughly ees s > eapert o1 ot ee of wee 
pap tools, i jayil ring out yy ey machine tvols.—A pr nd 
P650, The Enginee P650 B 

Advertiser Requires Position as 


REPRESENTATIVE of or Position with Engineering 
Firm. Good connecwon and experienced in general works 








lane, KE. 
[Experienced Tool and Jig 


RAUGHTSMAN REQUIRED at ONCE. cine 
West Mid- 
lands.—Address, 1560, The Engineer Office. 1560 A 


First: -class Draughtsman Re- 
QUIRED in Office of a Firm of Consulting 
isngineers ia Westminster. rape a im bridge and 
Mechanical Design, with some orksHop experience.— 
Address, stating pcan &c., P690, The Engineer ane 


of Hydrawiuc Press ‘lous and ines un advantage. 





A 


Fust- -class Draughtsman Wanted 


with good knowledge of Crane and Structural work. 
, experience and salary 








of Steam ihe bines and Electrical Plant dns Write, in 


must be a vadd and accurave. 


state 
dress, Box 4952, C9: wn’s, 39, Tothill-street, 
1540 a 





confidence, stati: experience, and salary req 
1431, The Hogineer Othce. 1431_a_ 


anted, Civil oe agg 


oD DRAUGHTSMAN in Government 

von ——_ A, ny 

r ay roture ‘and have Enowledge of nesta toe 
bl ne! 


es, 
tary service, 








goat — 








anted, Designer of Heats 


an not st ages in Government employment. Write, statin, 
full particu 
alana Medium MACHINE-TOOLS ; -must- have had 





(jood Draughtsman Required, 


with sound experience of Oil or Petrvi Engines. 
State age, experienée and salary req ddress, = 
Engineer Office. 


(F004 cerghaete, with Kx- 
PERIENCE on Medium and Light Interchangeable 
Machine Lacie snd ee and 2 Ce — 
Vulcan Works, Leiceste! 


| Jig. and Tool Designer Timaru 


for Mechanical and Electrical Works in the — Must 


—Ai 








education.—Address, P6935, The 
P6s3 & 


J 


Engineer Office. 


Advertiser, 38, Desires A ppoint- 
MENT as WORKS MANAGER- ASSISTAN 
Position. ‘vhorougu wiecbaaical “go electrical experience with 


ial knowledge ; used to works; satisfacto 
yeh igs oh nS 8, Kelross-road, i Bigubury, Louiden, 8 4 





references.—G. F. B. 





Fiducational Supervisor for 2000 


young workers. ‘The Advertisers thank those who have 
made sppicauou and advise them that if they have not re- 
ceived personal notice to the contrary their applications _— 
been unsuccessful. 1646 


ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO, 
4%, Watling-street, LON DON, E.C. 4; 








be experienced in the latest designs of Jigs a! te lay- 
out 0! Tools. Sound, practical, as well as Rcchatet experience 





lars of ais, Willa, 12 an 
id, 
rience, Swale ex, Gaee eand salary 
eo Ottice. ~ “1474 a 


Adiconn psars, The Kngineer 





Agee M 


chan. Chusehill aad Co.. Lid, 


er Wanted by 


Leonard-street, E.C.2, 


Wanted for North of England, 


Mey ete oe eat e Desigu of Petrol 





ex salary 
sie 


? 


a ene tang sta up vo 100 HF, — — 
re, Tae Racineet Ones , experien a 
required, to 1286, neer 0! en 1285 + e 





the right man. —Particulars, 
Bae ue oe experience, and salary required, to 1428, The 
Engineer 1428 a 


Ji ig an d Tool Draughtsman 
ANTED ; good pros: Midlands.—Address, stating 
age, experience, aud salary, to 1510, The Engineer vffice t510 





aw 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, @u.. 
Paens Il., Il, IV., VIIL, o, 
Se Advertisaments, 





Paes XOIX, 








ae 


THE ENG 


INEER 








A ppointment Wanted as Engi- 


EER-IN-CHARGE,; 12 years’ ex ene as chief 
Engineer,—Adidress, P695, The Engineer O: P695 B 


France and Be 


holding imecrines Mem 


ive post, intimate know- 
ledge country and fluential friends. invites 


Belgium. — Officer |] 





A s Chief Tool Designer, or 
ASSISTANT to Works Manager, Motor or Motor Cycle 
pv cing Extensive experience with the highest-class motor 

firms ; 31 ; married.—Address, P66, fue Engineer Uftice. 
P646 B 


fet to General Manager, 


Engineer, Mechanical, Electrical, with 28 svg "varied 
x. sappetind wide commercial knowledge ; adaptable, tactful, 
ly acqua‘uted with works o ganisation and maragement. 
Shprtit OPKN for ENGAGEMEN C.— Address, ret, _o 
gineer Office 7s 


elgian Engineer, Having Ex- 

CELLENT comuaettons Lue Be}, = mines and Metal- 

lurgieal_ works, SE«K EPR SENTATIONS, alse for 

Mvor Car sreviaitien PHILIPPART, A.I. bs hm rue 
uss‘ 


Vander Meers-b 
hemist and  Metallurgist 


ferrous and non-ferrous, with wi’e enginee ing experience, 
SEEKS APPOINTMENT ia Works or Lib ratory Twentt 
years in Goverament and commercial life in coatral of staff 
and workpeovle acd research. H: best reference. Keen and 
ené:getic.—Ad: ress, P689, The Engineer Office. P6893 » 


Crit 

ons. t Mowe London Univ., at present Capt 
R.F., is re TOU O GET IN TOUCH with « good firm 
where his quatificat toad will be of use and opportunity exists 














Engineer. — Advertiser, 


for obtaining p:actical experience. Three years’ Active Servige 
abroad, Me iterranean and France —Address, rus so 
Engineer Office - 





ivil Engineer, at ‘Present Capt. 
in Infantry, DESIRES ENGAGEMENT. Six years’ 
€xper'enice as sss-stantund rsident engineer on désign and 
construction of three of the larg st reservoirs in this country. 
—Addr-+s,- The Engiveer <ffice. P699 » 


mdence Manufa PRanieen others wishing to Parti- 
aon Tn' Work of Reconstruction and Permanent Extension of 
Trade. —Wr.te, Box 1128, Willings, 125, strand, W.C. 2. 15918 


Heating and Ventilatin Engi- 
NKER WISHES to COMMUNIUATE with 
GRESSIVE FIRM able to use, to mutual _aerentoas, his 





Foreman, Ener- 


es Foundry « 





Natl {RES NGE; used to high-class k 
OT eke Ga sand. Plate and Machine.—Addre-s, F703, 
eineer Office. P703 » 
aes | kn 





“ets we Jan. 3, 1919 
Wanted in the Ze Manuf; 


TUBING a LIVE AGENTS to int, 








ted, Position as Outdoor 


wa 


—- and ERECTOR, or MILLWRIGHT; 
wide experience of onl) handlin plant, steam and gas en ines 
yr he = cg ay good a disciplinarian; en ic — 

0 ngineer Office. B 








technical and e~mmerci:! experience of 17 y 
work (in London and Provinces), in the Design, Estimating, 
and Execution of the f llowiag :— 
(1) 8 eam Vacuum, and H.W. may Central Heating. 
2) Hot and Co'd Water aad Fire Serv: 
3) «omplete § phere | Plants. 
eS Laundry, Ooo! La Engineering. 
Plenum "heatne and Venti! 
(6) | ego A Pp amncronn as Trades, hey 
'7) Dust and Refuse Collection and ‘Pacumatie nveying. 
(8) Induced and Forced Draught gute 
(9) Comme’ ci«] Drying for Any: Su table Materials. 
(10) Forge Blowing and Smoke Exhaust _— 
(11) Steam Removal and Absorption Pian‘ 
Please address first comm alates to 
P677, Tne Eugineer Office. P677 B 


High Speed Steel Engineer 





fTesinker Heh wd wide Se TEY rience of treatment 
anduse SEE NTATIVE and DEMUN- 
STBATUR with first class r— —Address, P674, The he 





Leadin Position Required by 
ract: conversant ty 


Fa ail part 8 seach ing bi Mon ae iadvottite pay | 


o raf 
not require sofs j .b —Ad 


Manager Open to Take Up 


SLTION at Home or Abroad Brverton prod yortunkicn 
and factory management ; ' Saas sates au ‘oo 
experience with om ebgitieering firms —Add 

Toe Engineer Office 











Commercial Engineer, 
thorough'y esperie: eed in the design, manufactu e and 
sale of Interna! Combustion Engines, D SIRES to REPKE- 
SENT F.R>!'-CLASS FIKM as Saks Manager or Le ndoan 
= resentative. - P659 The Encin-er Office PF59 6 


*ngivecr, Age z9, Secks Posi- 

TION where energy trust one sound technical training 

are ‘equisite Di, loma well-knownLondon Enginee:iag col!ege; 

over six years’ sea experience, both st-am and Diesel oilen ints; 

first-ciass B O.T certificate; good Draughtsman aad Designer 

= anywhere withia reasou.—Address, P641, The Eneineer 
Pé4l 6 


ce, 
Engineer, AMI. Mech.E. 

(Offices, Westm'n ter), at several firms in 
London aud S E. Counties Wishes to meet with a YOUNG 
and ENERGETIC ENGINEER with some ogg to Bare 
the district —Acdress, P6387 ‘the Fng'neer Office. 68) 


Epgiveer, Experienced, idee 

Assistant Manager’s Position, SEEKS RE-ENGAGE- 
MENT ic administrative capacity. Good geve al engineer, 

= mass production, costing, ali modern methods Capable 

niser and contioller of labour. Young, ehergetic.— 
Podl 8 


r dress P¢5i, The Kngineer Office. Bo 
Evaieer, Major, M.IL.M.E.,, 


S.L, ana AIRE. DESIRES POSITION as 
GENERAL or WORKS MANAGER. Sevéral years’ experi- 
ence as such 26 years’ commercial, practical, and techuical 
knowledge of the ~ anufacture of Railway Rol ing Stock, Tram- 
cars. Ste.m Pctrol and E ettric Motor Veh cles, Heavy Sieam 
Engines and Boilers, Eiectrical Machinery. 
Good organiser, and thorvugh.y capabie of controlling al! 
de) ments. e 40. 
dress. P632, The Eugineer Office. P632 8 


Engineer, Mechanical and Elec- 


R CAL with extensive commerc al experience. DE- 
SIRES APPUINTMENT; good organiser, and accust« med to 
contre! of steffand min.—Address, £675, The Engineer Office 

. ° a 
k ngineer Seeks Po-ition as 
4 WORKS MANAGER, 7 years’ good references proving 
ebitty ane ch-racter from up-to-date firms, yes a pra*tical 
kiowl-cge cf fixing prves and estima'ing, god aaa e ing 


abi jes and modern methods of production, Now f 
Address. F680, The Engine: r Officr. PPOs B 


‘igmeer, Specialiss in boiler 
mountings steam apocie ities and hydraulic artdpee of 

every description, DES!RES APPOINTMENT as INS~ EC 
TOR or Charge of Plaut. por 9 Pd P69, The Engineer Ones. 


Andress, 























Mechanical Engineer (42), Late 


W.T and M. of M, DESIR®S SUITABLE 
POST tes ‘ton beilers, hizh speed cvginés, pumping ssts, 
also crane-, hoists, convevors, pautoons sluige wees avd dack 
machinery ; general coneructional by +E ; highest references 
given.—Addvess, P702, The Exigineer ce. P7022 & 





()fticer, Being Discharged Thro’ 


wounds, WISHES to RE-START CIVIL Hgts 
Gond organiser; 5 years ae a man, $ years 
Engineer, 1 year Assi with one of 
the largest e’ec' rical firms; 5 one Works Banager ' with small 
firm of 350 hands ; i< vears total = 

Adaress, P643, The Engineer OM PHS » 


tJ 








()fticer (Occupying Important 
official | goattion), Lae sf Bebop and University educa- 

tion, considk LS experience, wha, 
f ra nuwber of years. has eee Py practical experience fh 
~y > labour , 1oblems aa negotiating with Trade U nions 
and aye Associations, DESIRES thoroughly RE- 
SPONSTDE POST im first-rate firm employing large of 


labour. 
,< P630, The Engi Office. P60 8 
Pe: -ition as Works Manager or 
FACTORY ENGINEER. Estea first-class B.O T. Corti 
ficate. Late works manager. Sheet mill experi nee wi h 
a es oft wy and Fre machine! Somnrnape 9 
cine PRD pbs ee saad Reiht cu lassés of lab ar Race! cellent t 
a u 0 c 
Hs arene dave The Bagunest Office aa se ¥ 
Position Wanted. — Production 
45, thorou-hly practical Lt. dealing with de 


tailed Een of most no engin 


repetit: work, at present apnea 1200 workmen, OPE: 
P5465 














i or Bea SGSERS in Jahuary.—A: 





racti:al Engineer Requires Post 
abroad, 7 years’ expe-ience in Tropics as Genera! Foreman, 
peepee yey hy pee 
c a a 4 
controling. 1500 opdrators. S xddtess, F700, The alas 
epre sentative 


| with !7 yers’ practical ex 
= Works M fe, Sem as APpOrsa 
ac 





7 = 
En; meer, 34, 
aving held positions 

i Tool De oper, ee 
Forems a. 8 





‘pn ineer, with Extensive Com- 

ERCIA “d experience and Australian « npecti-n, DE- 

SIRES ENGLISH REPRESENTATIONS. Good references. 
—Address, Pi65, lhe Eng neer Uffice. P565 5 


Engineer with Technical Train- 

ING and experience in marine engine worts and trials, 
lly arson South African mins. construction and maintea- 
ance, and 34 years on war Sactany construction here, god 
drawing-office experience and kK owledge of surveying, return- 
ing to South Africa, is OPEN ter | ENGAGEMENT. a ae 
Pt04, The Engineer Office. P64 


fh 2gineer, vith 30 Years’ Wide 


¢xperience at home «nd abroad in mechanical and com- 
appre to Australia. via 

America, on February Sth. is WILLING to UNDERTAKE 
COMM:SSIONS for KEPUTABLE FIRMS desiri g 
te Da + oe of the tact and ability of up-to-date 


 aidce, F652, The Engineer Office. P652 B 








mercia! ergineering, who is 


{nes, ils, or 


MENT as Re oterent 
alties. ening being had pre 
=~ experience as stich. —Address, P673, Th: net ee 





R R E. Offer, AMIEL, Good 

e Organiser. with energy and nating, 12 years’ prae- 
firm. — 

rie bite 3 Fhe En ‘Bis BOS with progressive +" 


Russian Engineer, with Acade- 
MIC training, with 15 years’ techni 1 and 
Russia and in this oo i 








Kngiueer- Fitter Secks Situation, 


years’ experience on suction ~ Mig ore air com- 


sibata tive == omy pro nitions, net experimen, 
and ioft naa Ad Re ala 


[ost. C.E., Inst Inst. Mech. E., B 


Se, 
INATIONS.— My. @ 

sey asa Eee! = 
pee Bead 5 Vistoria-stvect. ¥ Westminsters 















Chae = ae eworns Mae preferred. 


“Maker (5) Seeks Posi 


Pattern 
AN. Accustomed to fine accurate work. 
Bogiuter Ome. ay to Atty pore energy.—Address, P668, ane 


pressors and pumping m whine Ro refs. 
S Sens rel rr" Age S2.—Actdreee, 












Wanes Anors 280 a \ 


ss | se ving avout suitable hy 900 Volts 
sre, &c., to W., ¢/o W.H. Sinith and Son, Bookie 








A een of Engineers i in 
ING tr YOUTH of Good 


Af Firm of Electrical Contractors 
Central London, with wel:-established busines 
ssaheed, is DESIROUS of KX TENDING its OPER S TIONS 
It would cousider pruposals fr n=. capi.al in a sithilar 
business or in one connected with the Enginceritig or Batiwing 
frade of such 4 character as Would énaolé the two firms ty 
work to their mutual ppitentace.— —Reply, in the Orst Bae. to 
P655, The Envineer O: 
| Eaters Want d by E giver 
in Interual Jou, bustion meee a Mid 


od. Can ere t £5Nu = aATUEY i 
and Cv., 46, Watung« 2 tg okt 6.C 4 


anted, a Partner puke 
a 


cas d, Suid MAN 
AUSINRAS Ge maar WOLVERHAMPTON. 
The e Engineer Omi 


Young Man would like to avast 


CAP a. in STEEL FOUNDRY. Would take 








«f Eo 
PRIC 





or to 
Seo e le, 





actiy tin M ement of ones. 

Expervenced ed Meith g g¢ shop Practice Ot eo ted pds ; Good all- 
round gen foundry experience, theor aud —= 
Address, 1 Y Phe Engineer Offive. 

—= 








Agency Wanted by Firm of 


Londou Engineers, with i banding , and seiephent 
Constructivnal work or mechanical handling plant fas ts — 
Address, P692, The Eugineer 


gents Wanted, | Havi ing a Good 

Pa. — Steam Users, to on & comm! 
sion basis 4ol! —— ———— which 
—- having a ahs oe 
» ee Agents in various y=. in Evgland, eoieet, 
—< Wales, my also on the Continent.—Address, -, The 
ngineer Office. 











— Tait 
ie a Goliath Crane, 39. 30. 


0 tons lift, electrical Na et 
THOM Ny, Prescot strect, Wigane it 





an at Once, 10 Ton Steay, 
Loco JIB CRANE, standard Gauge, with 40ft, or a 
Jib. —Address, 1549, The kngineer Office. 


ertical Boring land a 


HOLLINGS and GUBST. Ltd Thimble Mul-lane Pea 
mingham, Matha . 
auted, Electiic Crane, 44 


n, 20-ton to 30-ton lift —RO} 
and GULBT; Ltd’ Thuvbee Mill-lans, Bisinlughau. {hisas 


———t 
W anted, Gas Engine, Aboy 
90 BLE BP, with Suction P.ant, Tanks, Self-s arte 
bi Mus. be mod ern and in good — Ta 

, The Kuginget uffice. 
\ auted, Gas Eugincs for Si. 


TION, about 100 H.P., wit Famed in cag 
order.—Addréss, 1505, ‘ihe Ensinecr Uff 1h5, 


\ anted, Hydraulic Accum. 


LATO Ye About Miu. ram, lvf. rise, work: 
— = Aref jculars and price to P676, Tue Bigher 


Wanted, ae 


Second hond | Punch 
and power.—P ARMITER and SONS, Ltd... tebars 


EARS, about 10in. Bidde, 
‘ie 
Wau anted, ‘lwo 


























Edge Runner 
MILLS, ? anderdriven, New or Second-hand Pay 
about Sft. diameter; rollers about 30in. x 12in —Give fu 

culars und price, LIVELY PULLY SOAP beh 
nns-road, Liverpool. 


anted, 3-throw Ram Pum, 
about 20 gallons ne pew. 700ft head — 
pe where to be seen, aad full detatis, to 1558, The Eager 








ust ralia.— Engineer, with vith Long 
éstablished connections thronehout A 

Offices in Sydney, WISHE3 to REPRESENT a few Manufac- 
turers of standing. Sole Agencies only.—Address, P6'8, The 

Engineer (Office. P6ds » 


Bs Se. (London), Engineer, High] 
onnected in South Aorta circles, Te He 

to the River Pinte OPEN to ry hag Pet To under 

vz terms.—Apply by fovtee, t to 


fe Ageuey. —An ‘Uld 








ineeriu 


tablished Fi Bt nection would LIKE 

to BEPRESENT MANCEAG CRERS fot F Heaters. 
vaporators, Pumps, and other Specialities on North-east 
Coast.— Address, P661. The Eaginecr Office. Ptél » 





‘n ineers’ Machine Touls.— 
lar'y é¢overing Sonth 


regu ales and West of 
England, OPES to ARRANGE a auTING AGENCIES. 
—Address, 1481 The Kagineer Off M4al » 





SPECIALITIES FOR FRENCH 
RAILWAY OOMPANIES. 


rou 
ebb FOR 


(Jentleman Represent: ng G 


highly placed in French and Belgium 


SEEKS AGENCIES 
op their behalf for France and Belgium. 
Specialities of real ffiterest to railway coffipanies are 
required. 


Please communicate in first instance with 
STENSBY and 00., 


Withy Grove, Manchester. 1476 d 





experience in try; tae 
a the War some of ™. lggpest Raden Industrial Von- 
éerhs ; epeake ussian, English and fair knowledge of 
Fret ch; OkEN for ENGAGEMENT here y abroad — 
Address, Isa The Engi: eer Office. P649 5 


Sales Manager. aa Commercial | Fit 
Engineer, remy ex, erienced in the caetinteard & and 


os , 
worthy, DESIRES is Dept f SEMEN Adare, Pass 
Fngin er Office. P658 








Engineer ($3), in Royal Marines 
since August, 1914. SEEK3 APPOINTMENT. hone or 
abroad, as WUKKS MANAG«R or Mechanical Engi 
Public schoul education; first-class BO T. 
years chief assistant to les dic og Liver, 
sulting engineers ; strong, healthy, an 
P626, The Engineer Office. 


Engineer (39), with 20 Years’ 


General Engineering experience, SEEKS APPOILNT- 
MENT. surveys, Plans and Kstimates, Constructi:n and 
Maintenance of Works at home or opsved. ioe a 
ences. —Address, 619, The Exgin: er 0 P61 


certificate ; three 
1 firm of marine con- 
not disabled, a 








ENGINEER REPRESENTATIVE. 


(40), AM.LC.E,, 


engine er 

oe wee a a seme Railway experience, amuaily 
; jor, K.A.F On at ery is LESIROU: 

of Y tekING te COMMERCIAL SIDE, and wonld jike to 

hear from firms desiring a representative at home or abroad. 

—Address, #704, The Engineer Office. P704 & 





Ei ueer (40), First-class Bu-i- 
S man, cnerass c and resourceful, thorougbly ex ~ 
enced in Mut rand Allied Tra.es. would REPRtKSEN 
Loudon aoe ae firm ; c.n introduce tig business right 
away —Addr- ss, P657. The Kngiveer Office. P657 B 


% 
Epgwecr, az Yea s uf Age, who 
has been in charge of la ‘ge works plant, carrying out all 
exte nsions and 1 9 Mechanical and Electrical, DESIRES 
. agg ONSIBLE PUSITIUN.—Address, P683, » The ty giveer 


kPa t Phot grapher, with Uwn 
A, paratus, DE~]KE>s nNGaGEMENT full or part time, 
wit bh engivecrs or other manufacturers, for advertising or other 
phot. giaphic work —30, Nay.er-roaa, Ponders End, Midiesex. 
P666 ® 








Steel Maker, 10 Years’ Experi. | x 
k ENCE Improved Tropenas Converters, TIRES 
SITUATION.—Address. P640 The Engineer ()ffice. 10 


o Brassfounders aud Engineers. 

—WORKS MANAGER. with tact and initiative, ai 
of gettirg work qui, SEEKS CHARGE i dase ot, “Tue 
applied mo gen i sapervision givén.— hg 
Eugineer 


Works \ Manager and Head Fore- 








|, Machine end. Jisin Shops, DESIRES 
PROCRESSIVE, FRMANENT POSI!TION. organt-éer, 
énérgetic. reliatle keen, g7¢d Liven} aA A te fer- 
ences Controlled 20) hands. Bate was ee 
que year’s satisfactory service terest wi 
firm.—Address, P459, The Engineer Samos B 





Works Manager, Magneto Tele- |i 


PHONES. electrica oundrie: oy ‘*|= 
press work ; be years’ experience, ah expert 
haucs. £12 week. Home or Sheed —Adi eas, PRE, "The 
Engineer Ofte. 





Engineer, Work shop 


Young. ort 
DESIRES Sha soe. sien cli wens _ sere 
penition at beake or abroad.—. eee eke, “The rte 
raughtsman, First- class, 18 
yeais experience in Mechanieu. Electrical. and Aero- 
nautical Engineering, emg 2 RM ASENCY, London. 
Been thro’ shops.—Address, P645, The Kngineer ais 


.J unior Draughtsman Seeks 


SIMILAR Bs Ae in London; ears’ +bop and 
D.O. exserience with car constructor add. 3 Mimstry.— 








Addréss, P672, The Engineer Ortice. P6725 
‘oreman Mou der, Nt & 
tge Hand of a Foundry for, three years, 
a CHANGE ell up i van a jobbing work lta ee 





fk act ry Mauager (35), Highly 
skilled practical Engincer, sound cagenising ana_ capable 
common-sense iebour conuoller, DESIK. CHANGE. 
Gencral PM oe foods, che micals and yo &c.—Ad- 
dreas, F. care Deacon’s, Leadenhall-street, 1b 3. 

2 


work and repetition work.—Addr 
i oreman (42), Desires Engage. 
pectic on ype ae CIAL MOTOR pg 
of all units, éugice gear box, 
yg = 
~ ¢ can gontrol labour. The eer 





lasgow Firm, eae pe 


ears. having spec’ 
peel Bay on 


fia 
is Syaiurad mio Reng LANG 





— 





eo Mécanicien et Direc- 
UR By -g avec usine mdcani 

installation manuten oa 
Pepresouter es A T italle, maison sérieuse machines, articles 


ces.—Adtemser les offtes & MARIORE, 
Via Bonesecio 2%, Me Mane 4 pb 


ech. and Elect. Eng., Short! 


ing to South Africa, is OPEN to ACT as REPR 
Ee Advertiser has a wide experience cf the country 
to take up one good agency for a 
entation. 
that country for certain 
pared 








SENT. 
and wou 


Address, P694, The fegiaser Office. P694 pd 


Mectezical Engineer (Canadian) 
Borg * pg Lake VE aS Gets a ae of Bacersae? 


orks of 
ial — second “to business Soxing: par Pd 
1, The Engi ea, ger Office. . PS81 » 








T° Manufacturers, Machine 
TOOL, AND LAROUK-SAVING 
aah PLIANCE MAKERS, &o. | 


Pree acne, Eogineer Oficial ex ad 


ah EE. oo “Cipde, havin 


he ¢ the C 


“GLASGOW, 


yo ss Ne 
TIONS with, Ou or tno Fitus’ of high 
REPR TION, rere energy 
ieee, and Sais gti be utilised 


with a view to 
Addréss, cay menage J 9 Porteous and 
Co., Advertising Agents, Glasgow. 134 


Hnglaaa ah 








(jid_ Establis _ Established - Engineering 


nds of Vaives, 
Yr 


Siar, Catach etree a 


W anted, 5-Ton Uverhead Elec 


a RaVeLLing CKAN mtrolied 

= we eT CHANT or Sb about mr 
06 ie 8 na C.,. A —Give mj 

particulars eat Neckond speeds, BS, va 4 nw 1551, ‘The Eager 





auted, Vacuum Pumps, 39 c. ft 


alrpm, 16in. mercary ee eee 
rp a 








The Engineer 
A me Time Hecorder Wanted 
and wheté ean bé s608.—Box T. R., Smith: 

ey, Lad., 100, Fleet-strest, Londen, RC. 1 
Bron and Sharpe vena 
WIRE D LATHES sort sizes No§ O and] 
ust be tu condition. ae addon’s A vertiatag 
Agency, Salisbury-square, .C. 1513 F 





LW s and Small Quantities 


RASS ASHES WANTEW. Best Prices 
hares P635, The Engineer Office. 


Lece Cranes Wanted, Steam and 


Electric, 3 tons to 15 tons capacity, 4ft. 84ia. +. rene, 


P68 r 





all — Particulars and prices lo 1454, fhe E 


or Wanted. — a 
to 100 tons predwure);, SHAPING 

MACHINE. lot to 201, stroke, Beit Bountes sell 
action; PILLAR DRILLING Mu MAUHIN E, about Sin. spindle. 
Second -hanu. 


New or nto a aude — 
te ACCLES and POLLOC ham, 
’ 


Hi pose Wanted — 


5 Taylor and Challen No. 370 UNGEARED 
BLANKING PRESSES. 
6 No. 84 GEARED BLANKING PRESSES. 
Taylor and Chalien. 
1 DOUBLE-ACTIUN DRAWING PRESS. 
Stroke }0in. or 12in. 
1 $4 DOUBLE-ACTION DRAWING PRESS. 
Taylor and C 
15 BLISS PRESSES, UNGEARED, No. 1%. 
2 Smail FUOT-UPERATED PLANISHING 
HAMMERS. 
Write, stating particulars afd prices, to 


Mr. BIRD, 185, Great Portland-streéet, 











ndon, W. 1. 154) 
etaltlurgical Microscope 
M Lane oe we rah aK eens i 





‘[' Hire or Pwehase, Su all 
fein ne 0 Te AEane heh. Aad eas, B01 ie i 





Bugihect utree 
Vertical Boring and Vorning 
MILL to take in 6ft 


diameter by 8ft. high. 
wal IZ0NT aL BORING. an and bering bas MACHINE 








EULA SIAR IES OO My 
A Time agen as New, 
PaLialY, 10, Farringgon re - hat eters 14. a 
a potted 8 Wrought Iron n Pulleys, 
itr eae 


Dryer Cars "aie Transfers ; in 
6) 8a'e.— 
soit ek pines oneahs accepted ri r Fi 











Write, 1512 « 





gine . for dale. =P ywetieally 

new DBLAHAY PETROL ENGING, 110H.P. GREENS 

60 HP., used for making a few scientific 

and y2- in perfect order ex: yy that the mag- 
m taken off. Price £220 and 

Ad 14%, The ‘Ome 


ENGINE, 50 to 
en 
netos have Made ively. 
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DECEMBER. 


From War to Peace. 


AN encouraging statement of the steps that 
are being taken by the Ministry of Munitions to 
restore industries to their normal conditions was 
given on the 21st of the month by Mr. Churchill to 
a joint conference of representatives of the Advisory 
Committees of employers and trades unions. The 
Minister said that the task was threefold in character ; 
it involved first the liquidation of contracts, secondly, 
assistance to firms which desired to turn over from 
the industries of war to those of peace, and, thirdly, 
the disposal of vast stores of war material of every 
kind. Mr. Churchill was able to give a very satis- 
factory account of the steps already taken. He told 
his audience that some 20,000 members of the in- 
spection staff were engaged in inspecting and schedul- 
ing stocks of finished and unfinished munitions ; 
that a smaller number of workpeople had placed 
themselves upon unemployment benefit than was 
anticipated ; that the arrangements made for the re- 
conversion of the steel trade were working so well 
that there was no reason to expect any sudden 
shock or setback in that industry ; that the restric- 
tions on the purchase and manufacture of tools had 
been removed; that “priority’’ for metals had 
practically disappeared; and, finally, that the 
Ministry was doing its utmost to reach rapidly the 
complete relaxation of control. All this was good, 
but whilst the Ministry was thus seeking to release 
industry from bondage, it was not neglecting the 
other aspect of the case—that peace employment 
must be provided—and it was doing its utmost by 
advice and by hiring out plant to assist in the develop- 
ment of new industries, and devoting itself to the 
consideration of the adaptation of useless munitions 
to articles of commercial value. Many orders had 
been placed by the Ministry itself, of which Mr. 
Churchill instanced 1000 locomotives and some 
30,000 to 40,000 wagons, besides a great quantity 
of “ironmongery”’ that would be required for the 
Government housing scheme. After this rosy review 
of the situation, Mr. Churchill ended with the obvious 
note of warning that a complete change such as that 
anticipated could not be effected without a certain 
amount of dislocation and unemployment 


Civil Aerial Transport.; 


THE report, addressed to the Air Council, 
of the Civil Aerial Transport Committee, was pub- 
lished during the month, and proved to be on the 
whole a disappointing document to those who hoped 
that it would foreshadow sensational and revolu- 
tionary changes in our methods of travel and 
transport. A large part of it, more than a quarter, 
in fact, was devoted to purely legal matters con- 
nected with flying. Of the technical portion, the 
report of Special Committee No. 2 ‘on technical 
and practical questions of aerial transport’? was 
the chief, b::+ was shorn of a good deal of its interest 
by the suppression, for reasons of the public good, 
of certain sections thought likely to convey informa- 
tion to enemy sources. This Special Committee 
dealt at considerable length with the institution of 
aerial postal services, and included in an appendix 
a detailed study by one of its members of a London- 
to-Glasgow service. This service, it was supposed, 
would be accomplished with machines flying at an 
average speed of 120 miles an hour, and carrying 1001b. 
of mails. The proposed fee was 1s. per letter, or, 
say, 2s. total earnings per mile flown. The only 
estimate of the overhead and running costs for an 
aerial service given in the report was one made by 





Mr. Holt Thomas some time ago. As this authority 
puts the charge at 4s. 8d. per mile, it will be seen that 
the proposed London-to-Glasgow aerial post could 
hardly be expected to be a financial success. For 
longer distances, however, and especially on services 
involving a cross-water journey, the aerial post may 
yet prove a practicable proposition. As regards the 
carriage of passengers and goods, the Committee’s 
report was scarcely more hopeful. At first, at least, 
it is not believed that any regular passenger service 
on recognised routes is likely to be instituted. Civil 
passenger flying, it is held, will for some time to come 
follow the lines of private-hire specially arranged 
journeys. In the matter of goods transport, the 
Committee expressed no very definite opinion, but its 
remarks can be interpreted as indicating a_ belief 
in the future of the airship rather than the aeroplane 
for this purpose. It is stated among other matters 
bearing on this point, that the prime cost of a rigid 
airship per pound of commercial load carried is less 
than half that of a high-speed aeroplane. The 
Committee evidently believes that airships will be 
developed to an extent permitting them to be moored 
in the open air under all weather conditions. 


Financial Aid to Industry. 


A coop deal of interest was aroused by 
the issue during the past month of the report of the 
Committee on the Provision of Financial Facilities for 
Trade after the War. The committee was a fairly 
strong one on both the banking and manufacturing 
sides, and the terms of reference were somewhat 
widely interpreted. The task assigned to the com- 
mittee was to consider whether the normal arrange- 
ments for the provision of financial facilities for trade 
by means of existing banking and other financial 
institutions would be adequate to meet the needs of 
British industry during the period immediately 
following the termination of the war, and, if not, to 
suggest emergency arrangements for extending these 
facilities with special regard to the rapid conversion of 
works engaged upon war contracts to normal pro- 
duction, and to meet exceptional demands for raw 
materials arising from the depletion of stocks. 
The result of the inquiry is to indicate that 
special difficulties may arise in the case of those 
undertakings created as a result of the demand for 
war material. It is believed that the banks will be 
in a position to meet all ordinary demands, but that 
to provide for extended credit facilities the banks 
should increase their capital, and that industrial 
concerns should also possess larger financial resources, 
which can be obtained by the issue of fresh share 
capital. The formation of the British Trade Corpora- 
tion is approved, and the opinion is expressed that 
additional institutions of a similar character will 
probably be necessary in the future. Stress is laid 
on the fact that the credit facilities during the recon- 
struction period will consist rather of a demand 
for loans secured upon capital goods than upon 
consumable goods. The chief need of industry from 
the financial standpoint will arise from the cost of 
re-conversion from a war to a peace footing, and one 
of the largest factors in the demand for assistance 
will be the necessity for the re-equipment of factories 
and the alteration of machinery. On the question of 
State aid to industry the committee recommended 
that a committee be formed to deal with cases of 
hardship, so that arrangements could be made by 
which a portion of the excess profits duty could be 
retained for a period in the form of a loan. 


Views on Electric Supply. 


At the summer meeting of the Incorporated 
Municipal Electrical Association it was decided that 





the public authorities represented in that association 
should submit a report to the Board of Trade on the 
proposed reform of the electric supply system put 
forward by the Government Committee. That 
report has now been issued, and a memorandum on 
somewhat similar lines has been drawn up by a confer- 
ence of the local authorities in the Greater London 
area. It is probably in accordance with expectation 
that neither of these reports contests the soundness 
of the general lines of the scheme put forward by the 
Board of Trade Committee. It is admitted that 
the present position is unsatisfactory, wasteful of 
fuel resources, imposes @ tax on industry, and is 
contrary to the national interest, and the view is 
taken that the linking up cf adjacent power stations 
is only an expedient and not a remedy, and that the 
concentration of large generating units in a com- 
paratively small number of super-stations erected 
on carefully selected sites and the division of the 
country into industrial rather than parochial areas for 
supply purposes represents sound policy. Differences 
of opinion have arisen as to the character of the 
District Electricity Boards which it is proposed to 
set up, and there is frank objection to the inclusion in 
the membership of such boards of any representatives 
of commercially owned electrical enterprises. Nor 
is there complete agreement as to the réle which would 
be played by municipalities which have established 
efficient systems of electric supply in the new order of 
things, whilst the reports which have been presented 
to the Board of Trade during the past month indicate 
that very serious difficulties will arise in connection 
with the financial aspect and the terms on which 
existing power stations and transmission systems 
are to be taken over by the State. The authorities 
in the London area desire to set up a purely municipal 
board to manage the whole business. The hostility 
of municipalities to company interests which is 
revealed in both reports may be attributed to a belief, 
for which there is perhaps some justification, that the 
tendency of the recommendations made in the Board 
of Trade Committee’s report seems to be in favour of 
company operation in preference to public control, 
and the opinion is expressed that the legislation 
recommended would have the effect of fostering the 
growth of huge industrial trusts of a nature happily 
still foreign to British industry. 


Resumption of Lloyd’s Shipbuilding Returns, 


Dvriné the past month Lloyd’s Register of 
Shipping resumed its old practice—suspended during 
the war period for obviousreasons—of issuing quarterly 
shipbuilding returns. The statistics now available 
indicate the shipbuilding position at the end of 
September last, and show in a striking form the 
terrible wastage of merchant shipping by the sub- 
marine campaign of the enemy, as well as the character 
of the effort made by the Allied and neutral nations 
to restore the balance by new construction. The 
return is less complete than would be the case under 
normal conditions, when world figures would be given, 
as the figures of enemy countries were not available 
when it was compiled, but it is possible to form a fairly 
correct impression of the change in the shipbuilding 
situation brought about by the establishmert on s, 
colossal scale of a shipbuilding industry in the 
United States. In the pre-war period British yards 
built. more merchant tonnage than- all other ship- 
building nations combined, but the returns for the 
September quarter show that this predominant 
position has, under the stress of war and the con- 
centration of British resources on warship construc- 
tion, been surrendered to the United States. On 
September 30th there were under construction in 
United Kingdom yards 383 vessels, representing 
1,746,933 gross tons, excluding those being built on 
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Government account and_ ferro-concrete ships; 
whereas United States yards were credited with more 
than a thousand ships, representing 3,382,000 gross 
tons. This is a prodigious record, but when analysed 
holds out a less serious threat to our shipbuilding 
supremacy than might appear at first sight. The 
American totalincludes 1,169,683 tons of wooden hulls, 
so that the steel tonnage under construction in United 
States yards is, if credit be taken for vessels under 
construction in British Dominions as well as in the 
United Kingdom, very little in excess of the Empire 
output. It will, of course, be possible for American 
shipbuilders when the wooden ships now building 
are completed to utilise the yards now given over 
to this class of construction for steel shipbuilding; 
but against this consideration may be set the fact that 
unless we are still compelled to devote an undue 
proportion of our resources to warship building it 
ought to be possible for United Kingdom yards to 
build 3,000,000 gross tons per year of merchant 
shipping. 


Industrial Fatigue. 


THE problem of industrial fatigue is about to 
be attacked by a new body of research workers, 
who have been appointed by the Department of 
Scientific and Industrial Research and the Medical 
Research Committee. It is satisfactory to find that 
this subject is at last receiving the attention it 
deserves, as although some enlightened employers 
have carried out small investigations among their 
own workpeople, and there is now a fairly general 
recognition that long working hours do not make 
for high output, there is still a want of adequate 
knowledge as to the length of spell and rest pauses in 
different industries which are calculated to yield the 
best results. The technical aspects of industrial 
fatigue have already been investigated by several 
committees, of which that appointed by the British 
Association is understood to be still at work, and 
the new Board will doubtless, if it desires, have access 
to the mass of data collected by previous workers. 
An inquiry was also conducted recently into industrial 
conditions in munition factories from the standpoint 
of fatigue in the workers, and resulted in a reduction 
of the hours of labour without, it is understood, any 
falling off in output. It will be the duty of the new 
Board to co-ordinate the investigations which are 
now in progress, so that overlapping may be avoided, 
and all aspects of the question receive attention. It 
is stated that the main duty of the new body will be, 
not to undertake work itself, but rather to initiate, 
organise, and promote by research, grants, or otherwise, 
investigations in different industries with a view to 
finding the most favourable working conditions. 
Although the point is not specifically mentioned it is 
hoped that conditions in the workers’ home life will 
come under observation as well as those which prevail 
in the shop, as domestic comfort must clearly have a 
marked effect upon industrial output. The fact that 
the Government intends to undertake a national 
housing scheme may be regarded as evidence that 
this point of view will not be overlooked. One 
misses in the membership of the committee the names 
of some of those who have given the closest attention 
to the subject, but it may be admitted that the 
engineering trades are well represented and that the 
services of eminent psychologists and physiologists 
have been secured. 


The Eight-hour Day for Railwaymen. 


In August, 1917, there was a threatened 
strike of enginemen who declined to follow the 
National Union of Railwaymen in accepting war 
wages of 15s. per week instead of a war bonus of that 
amount. The enginemen stood out for a complete 
revision of, and large improvements in, the service 
conditions of drivers and firemen. A _ statement 
issued on August 21st said that a settlement had been 
arrived at, one point in which was that within a 
month of the cessation of hostilities the men’s demand 
for an eight-hour day could be put forward, and the 
Government would give it sympathetic consideration. 
Hostilities having ceased on November 11th the 
men sent in their demand, and after a meeting 
on December 6th between Sir Albert Stanley and 
representatives of the Associated Society of Locomo- 
tive Engineers and Firemen, and, immediately 


afterwards, between the same gentleman and members 
of the National Union, the following announcement 
was made :—(1) The principle of an eight-hour day 
for all members of the wages staff has been conceded, 
and is to come into operation on February Ist. (2) All 
existing conditions of service to remain unaltered 





pending the decision of a committee to be set up as 
soon as possible to review wages and other condi- 
tions of service of railwaymen in Great Britain. 
Although surprise has been expressed in railway 
circles at the second clause, it is to us perfectly clear. 
The conciliation scheme formulated after the strike of 
August, 1911, would have expired at the end of 
November, 1914, and when the war broke out a new 
scheme was under discussion between the companies 
and the men. It was, however, agreed in October, 
1914, to continue the existing scheme. The discus- 
sions were meanwhile continued and concluded, but at 
a general meeting of the N.U.R the plan was rejected 
by the men. There is therefore no scheme to take 
the place of the one which only exists on sufferance. 
What is remarkable is that the companies were not 
represented at the meeting on December 6th, and the 
concession was made by the Government on its own 
initiative. 


Some Railway Retirements. 


Ir is natural that the cessation of hostilities 
should bring about the retirement of several railway 
men. men who, although entitled togive up office, have 
stuck patriotically to their posts, and thus ‘‘ done 
their bit.’ Now that the fighting is over they feel that 
they may withdraw-with justification, whilst their 
colleagues consider that they retire with credit also. 
The most noteworthy of those who thus give up office 
is Sir John Aspinall, the general manager of the 
Lancashire and Yorkshire Railway, who, during the 
twenty years he has held that office, has won a reputa- 
tion as a manager equal to the high one he enjoys as 
an engineer. Another retirement is that of Sir Guy 
Granet, the general manager of the Midland. An 
interesting feature to us about Sir John’s retirement 
is that he is being succeeded by another engineer. 
Mr. Arthur Watson was responsible for some very 
fine new work on the Lancashire and Yorkshire 
before he became the assistant chief civil engineer, and, 
later, the superintendent of the line. Holding the 
latter office, he naturally acted at the Railway Execu- 
tive Committee whilst Sir John was a prisoner in 
Germany, and rendered such valuable services there 
that he was co-opted a full member. 


Railway Nationalisation. 


QUESTIONED by a heckler at an election meet - 
ingin Dundee on December 4th, Mr. Churchill said that 
the Government had decided on the nationalisation of 
railways. As yet this assertion has not been con- 
firmed by any other member of the Government, and 
it is not likely that any official announcement will be 
made until the new Parliament meets next month 
—February. Mr. Lloyd George’s speech at West- 
minster on November 16th, and at Wolverhampton 
on the 23rd, and that gentleman's letter to Mr. Bonar 
Law as to the policy of the Coalition, has prepared us 
for changes in the relations between the railways and 
the State, but the Prime Minister has gone no further 
than to say that the problem of transportation must 
be directly inspired and eontrolled by the State. It 
has hitherto been the general impression in circles 
qualified to know that the Government had come to 
no decision as to a future railway policy, and was 
satisfied to let the existing control continue until the 
question could be thoroughly considered. In this 
connection it may be interesting to recall that 
Mr Barnes—who, unlike Mr. Churchill, has the 
advantage of being a member of the War Cabinet 
speaking in Glasgow on September 7th, said that he 
believed that the question of railways had been 
incidentally referred to in the Government, but really 
they had no time to discuss such questions. Their 
time was taken up day and night in the prosecution 
of the war. As the three months that elapsed 
between the two speeches in question were crowded 
with events of the most vital importance, it was 
hardly likely, we think, that there had been an 
opportunity to discuss a question that has such a 
great relation to our future prosperity, and it seems 
safe to conclude that Mr. Churchill’s statement was, 
at least, somewhat premature. 








AN oil well has been put down in tke Californian fields 
to a depth of 2125ft. in exactly twelve and a-half days 
by the rotary drill, the hole commencing with a 17} in. 
diameter. In one single day no less than 685ft. of sub- 
strata were pierced, while the daily average was 17O0ft. 
In every branch of engineering science—remarks the 
Petroleum Review—the past decade has witnessed enormous 
advances, yet in none has this progress been more pro- 
nounced than in regard to oilfield operations. Tle times 
when it took frequently twelve months—and much longer, 
sometimes—to get a well down to depth producing sands 
are fcrtunately passed, thanks to the now general adoption 
of the rotary system of drilling. 





ENGINEERING AND ALLIED TRADES IN 191s, 


WHEN the final salvo flashed from a thousand guns 
on the Western Front on the morning of November 
llth, news of the actual signing of the armistice 
was just being received by the 10,000 munition 
works of the country. Day after day, right on through 
the nights, until the weeks and months lengthened 
into years, the whirr of the machinery turning out 
an ever increasing supply of war material had never 
ceased. Here and there the effects of the strain 
manifested themselves in sectional labour troubles, 
but, taken as a whole, the workers stood steady to 
their duties, with a single purpose—the decisive 
defeat of the enemy. How much longer the effort 
could have been maintained it is not easy to say, 
but this may be safely said, that at the moment 
when the shout of victory went up in all the lands 
of the Allies and of their friends, the workers were as 
unfatigued, apparently, and as ready and responsive 
as at any time during the whole four and a-half 
years of war. 

Now the problem by which the engineering and 
allied industries of the country are confronted is 
how best to reconstruct trade, so that ‘* peaceful ” 
work may be proceeded with as rapidly as possible. 
That problem, declared the Secretary of the Ministry of 
Munitions recently, ‘is not so serious as the one 
involved in the turnover to this great war effort 
which they have just completed. This time they 
chiefly return to work they know. If they show 
adaptability and determination not to be beaten, 
then we shall get over this dislocation without 
disaster.” That is the spirit now being shown 
throughout the country, and which will tide the nation 
over its industrial difficulties. Mr. Kellaway, some 
weeks ago, was able to instance numbers of cases 
in which firms were turning over from war to peac 
productions with very little disturbance, and since 
then the work has increased. Nevertheless, the 
seriousness of the transition period must not be 
overlooked. For many firms and industries it will 
be early spring, perhaps, before real headway is 
made. In the meantime the close co-operation of 
manufacturers and the trades unions with the 
Government regarding the problem of demobilisation 
is essential, and as the year closed ell concerned were 
earnestly engaged upon the solution. 

It eannot, however, be said that the volume of 
unemployment, or even the number of applicants 
for State relief, comes up to what had been feared 
would be the case. On the contrary, in almost all the 
iron, steel and engineering centres—and, of course, 
the coalfields—men of the right kind ere badly needed, 
the supply being much below the demand. Gradually 
the arrival of pivotal and other “ wanted’’ men from 
the colours will rectify matters, but at the moment 
the skilled labour shortage is telling against any 
rapid industrial recovery. It must be remembered 
that very many of the works extensions carried out 
during the war were planned with a view to peace 
needs—a factor which should certainly go some 
distance in facilitating reconstruction. The capital 
actually advanced by the Ministry of Munitions 
to manufacturers for the extension of existing works, 
for the establishment of new ones, or for any similar 
purpose connected with the manufacture or supply 
of munitions or materials, amounted on October 
31st to about £36,000,000, and since then permission 
to proceed with further new buildings and extensions 
of existing works has been gradually widened. 

There is every reason for believing that through- 
out the engineering and allied industries the transi- 
tion period will not be of long duration. Conserva- 
tive estimates foreshadow an enormous demand 
for steel, before January is out, for railway, tramway, 
and constructional work, to say nothing of require- 
ments at shipyards and by machinery manufacturers. 
That from the lest named is expected to be a particu- 
larly important demand, in view of the great move- 
ment on foot for increased output by means of 
standardisation and specialisation, and the steps 
being taken to introduce new industries, which will 
all need machinery. The modernisation of agri- 
cultural methods, too, will broaden the adoption of 
machinery for use in farms, dairies and general 
field work. Through the agency of the Food Produc- 
tion Department of the Board of Agriculture over 
6000 tractors were lent or sold outright to farmers 
last year, beside over 2500 cultivators, pressers anc 
trailer boxes for use with tractors. Agriculturists 
will never go back to the old slow methods. All 
these increased calls for steel products will mean « 
much larger market for tools of various kinds. 
Beside these things, there are heavy arrears of steel 
manufactures and engineering work held up by the 
war, on home as well as overseas account, and 
entirely unprecedented demands will be made upon 
iron foundries arising out of the huge house-building 
schemes about to be launched in different parts of 
the country, as well as in making good devastated 
towns in Allied lands. The new year, therefore, 
marks not only an occasion of rejoicing over the won- 
derful conclusion of the great world-war, but the 
entry into an era of brighter trade hopes than ever 
before experienced. 





Iron, Steel, and Coal Prices. 
The wisdom of maintaining a firm control of the 
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raw material markets, or of most of them, was very 
manifest during the year, for under the stress of 
short supplies prices would undoubtedly have soared 
to absurd heights. As it is they were, as a rule, 
pinned down, and when advances of 2s. 6d. and 
then of Is. 6d. per ton were allowed on coal prices 
in order to cover increeses in colliers’ wages, the 
corresponding advance in iron and steel and coke 
prices, which were naturally expected, did not follow, 
the Government instead instituting a system of 
subsidies to coke, pig iron and steel billet makers. 
There was at first a certain atmosphere of mystery 
surrounding these subsidies, which, on the whole, 
were regarded as generous. They were, of course, 
quite easily put on, though they meant a new national 
expenditure of several millions, end shortly after 
the signing of the armistice an announcement was 
made of the Government’s intention to remove 
them in two stages, so that by the spring the sub- 
sidies will have disappeared, en arrangement being 
entered into also whereby steel exports would be 
subject to an extra payment to the Customs of £5 
per ton, steel exporters being thus obliged to yield 
to that extent the edvantage they had enjoyed 
of trading with iron and steel the prices of which 
had been kept within definite limits by subsidies. 
In May attention was drawn to iron gas strip and 
puddled iron bar values by reason of the Government’s 
action in fixing the former at £15 5s., or about 10s. 
per ton less then makers hed been ectually receiving. 
A protest was raised, with the result that makers of 
puddled bars agreed to a reduction of about 20s. a 
ton to £11 10s. per ton, and the difficulty was ever- 
come. August saw “ Crown” bers raised by 17s. 6d. 
to £14 15s. per ton net at makers’ works in the Mid- 
lands; Lancashire and South Yorkshire being 20s. 
above that figure, and marked bars were advanced 
—the fourth advance under “ control *’ conditions— 
by 20s. to £17 per ton net at makers’ works, the 
“net”? condition really adding a further 8s. per 
ton. In September iron gas strip and puddled bar 
makers were agitating for an upward revision of 
prices, and two months leter the price advanced to 
£16. It may be of interest to note here that the 
Midland Tron and Steel Wages Board’s ascertain- 
ment for May and June, 1914, showed the average 
selling price of all iron material to have been 
£16 15s. 9d., whilst the ascertainment published for 
the same period last’ year revealed an average of 
£15 15s. 2d., each of the intervening ascertainments 
having marked an advance. As to output, there 
was in the Midlands an actual fall, both in the year 
and as compared with each of the two previous years. 
Thus, whilst the total for January-February last was 
31,260 tons, compared with 28,768 tons in the corre- 
sponding period of 1917 and 30,335 tons in 1916, 
for September-October the total was only 27,290 
tons, compared with 31,504 in 1917 and 32,235 in 
1916. The comparative fall was even more pro- 
nounced in May-June. At the same time the 
average selling price rose in September-October to 
£16 9s. 7d. Whilst, as already explained, home 
prices of pig iron have been unchanged under control 
and subsidies, export values have risen to about 
40s. above those for home tradt. On the East Coast 
the course of the Cleveland market did not run with 
overmuch smoothness, but the hematite iron trade 
kept fairly level at the full official maxima. The 
ascertainment for September-October in the North 
showed an average selling price of iron of £15 6s. 3d. 

and the total production for the year was slightly in 
excess of the previous year. The production of iron 
on the North-West Coast equalled if not exceeded 
that of 1917. There was talk in September of a 
scheme to pool the iron ore resources, which reminds 
one of the fact that in 1917 the home ironstone 
output was increased by more than 1,500,000 tons 
above that of 1916, and if the increase for last year 
proves to have been half again as much as that, it 
is computed that we have resources sufficient to 
cover our needs for the next sixty or seventy years. 
Recently attention has been directed to the immense 
resources of dolomite or magnesian limestone—used 
in basic opeh-hearth furnaces and basic converters 
—in South Yorkshire. Coal prices have been held 
to Government maxima, except for export, and 
those, in Northumberland, rose to 70s. for best 
steams, and best foundry coke to within 5s. of that 
figure. Late in the summer rich deposits of coal 
were reported to have been found on some farms in 
King’s County, Ireland, which had been recently 
purchased by about eighty different families, under 
the Land Purchase Acts; 


Labour and Wages. 


It cannot be said that the year was much freer from 
labour troubles than its predecessor. In January 
the Cabinet decided that the settlement of any claim 
arising from recent orders+granting an advance of 
12} per cent. to plain time-workers in the ship- 
building and munitions trades should be referred to 
the Ministry of Labour, in place of the War Cabinet 
l.ebour Committee, but that 124 per cent. continued 
to be the source of a succession of more or less serious 
disputes as to its epplication to various sections of 
labour—whichb generally obtained their way—added 
to which there were disputes of the usual kind. In 
the first month of the year workers in the electrical 
engineering trades. secured the 124 per cent., and 
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the same apple of discord created trouble on the 
Clyde. Then the éngineers formulated a grievance 
against “‘ dilutees,”’ but the Government took a firm 
attitude for once, and proved the wisdom of that 
course. Miners were also restless, 40,000 striking in 
South Wales in May for a few days, and two months 
later came the serious trouble amongst aircraft 
workers at Coventry. other centres also becoming 
disaffected. The attitude of some of the men grew 
very threatening. and the counsels of their leaders 
were ignored. On July 26th the Prime Minister 
published an announcement which concluded: “ It 
is now necessary for the Government to declare that 
all men wilfully absent from their work on or after 
Monday—{this was Friday|—the 29th inst., will be 
deemed to have voluntarily placed themselves out- 
side the area of munitions industries: Their protection 
certificates will cease to have effect from that date 
and they will become liable to the provisions of the 
Military Service Acts.”’ On the day mentioned, the 
‘‘embargo strike,” as it wes called, came to an end, 
the egitators having “‘ no stomach for the fight” on 
the Western Front! In September a very serious, 
though happily short-lived, railway ‘strike occurred 
in South Wales, and spread along the Great Western 
system, besides affecting certain portions of others, 
and for the time being crippling transport, just as 
the Allies were advancing well and needed all the 
support possible. The Government warned the 
strikers that if necessary navel and military forces 
would be used to maintain an adequate railway 
service, and once agein the Bolshevik spirit was 
erushed. About thet time the Clyde shipyard men 
demanded a £5 a week minimum. They struck, and 
were promptly informed that the two alternatives 
before them were: ‘ Beck to work or into the 
Army.’ Oh, these valiant strikers! They went 
back to work within two days. There was a legion 
of smaller disputes end an almost daily list of wage 
advances to one section of labour or another. With 
the cessation of the munitions rush on the signing 
of the armistice, fears were entertained regarding 
awkwerd developments of tke labour situation, but 
the Government forestalled them by a very generous 
distribution of out-of-work pay for thirteen weeks, 
by which time it is fully believed trade will have 
recovered its normal course—or rather, let us hope, 
developed an abnormal peace course. In the closing 
weeks of the year several strikes occurred, but they 
were very fortunately timed, as a few cessations of 
work here and there nicely helped along the transition 
period. At the same time engineers were demanding 
a forty-seven-hour week—no pre-breakfast start— 
and steps were being taken for the amalgamation 
of a number of engineering and allied unions, affect- 
ing a membership of over three-quarters of a million, 
whilst one or two similar amalgamations were under 
discussion or had been already agreed to 


In the Shipyards. 


It was a great year in the various shipyards. 
Within two months of Mr. Bonar Law—in February— 
calling attention to the grave fal in shipyard output, 
Sir Eric Geddes was assuring the country that all was 
well—that vessels were being built faster than the 
enemy was destroying them. The first of the National 
fabricated ships was completed—September 28th— 
on the Tyne just thirty-one weeks from the laying 
of the keel. She is 411ft. long by 55ft. broad, 38ft. 
deep, has a deadweight carrying capacity of 10,500 
tons on a draught of 28ft., has not a single bent frame, 
and all her plating, with the exception of some at 
the fore and aft ends, is straight. Five minutes after 
the vessel took the water the keel of another was laid 
on the vacant berth. The first steel vessel built 
without rivets waslaunched on the South Coast in July. 
Instead of being riveted and caulked, the plates were 
electrically welded. Lord Pirrie witnessed the 
launch. Laid downon March 14th and launched on 
August 22nd from Harland and Wolff’s Belfast 
yard, the 400it. long Standard ship War Snake began 
her trials on August 29th. Concrete shipbuilding 
enterprises opened during the year on the Tees and 
at Barrow, and the first large vessel of the kind 
built in this country passed into the service of the 
Government in May. Reports to hand in August 
from various concrete shipbuilding yards in. the 
Kingdom showed that good progress was being made 
in the construction of 1000-ton sea-going barges, 
the programme embracing 200,000 tons of shipping 
and a capital outlay of £4,000.000, the saving of 
steel being estimated at 70,000 tons. In April a 
company was formed in Fife for the laying out of a 
new shipyard adjoining the harbour at Burntisland, 
for the building of Standard vessels, and at the same 
time a group on the Tyne was arranging for a four 
or five berth yard there. In May, Norway was 
placing orders in this country—for delivery after the 
war, of course—at £27 a ton, but French interests 
placed contracts in America at £45 a ton. In July 
the Belfast Harbour Commissioners were actively 
engaged in deepening the Musgrave Channel to pro- 
vide for steamers with a draught of upwards of 40t., 
and both Harland and Woltfs and Workman and 
Clark were carrying out big extensions. The yard cf 
the Esgis Shipbuilding Company was opened on the 
Wear in that month, and the keel of a Standard 
vessel laid. The Harbour Board at Newport passed 
plans in August for the laying down of six slips near 


the Old Dock. Two large berths were completed 
in September at the shipyard of the Northumberland 
Shipbuilding Company at Howdon, each A60ft. long 
and constructed of ferro-concrete. In* the same 
month Workman and Clark fitted out the War Beetle 
in six days—-a record, beating the War Snake by a 
day—-and in October Harland and Wolff completed 
negotiations for a big extension scheme at Greenock. 
Bristol is now quite an active shipbuilding centre, 
good progress having been made there with the 
National Yard at Portbury. The fitting-out period 
for a Standard boat of 900° tons deadsweight was re- 
duced in November to three day: by the Northumber- 
tand Shipbuilding Company. In the last month of the 
year several large contracts for the building of liners 
were placed with Vickers, Cammells, the Fairfield 
and other yards, with the prospect of orders for other 
large boats to follow. As to repairs, more than 
10,000 ships, representing over 30,000 gross tons of 
British shipping, were dealt with by the repair 
department of the Admiralty from June, 1917, to 
October, 1918, all in addition to the heavy repair 
work undertaken at the private yards. 


The Iron and Steel Centres. 


Beyond the matters already dealt with, it cannot 
be said that, until the sensational collapse of the war, 
any very striking features had developed through the 
year in the chief iron, steel and engineering centres. 
Works extensions had. of course, been proceeding 
everywhere, and some notable fusions of interests | 
were carried through. In the Birmingham district 
considerable headway was made in the new industry 
of tractor construction, much of the motor and cycle 
making plant being adapted to the purpose, 
and another innovation was the making of Tanks. 
In May, the Birmingham Gun Trade expressed a 
grievance it felt it had against the Government's 
policy, which had led to the labour staffs of the trade 
being denuded through the demands of the military, 
and to undue restrictions upon the use of lead for 
the manufacture of cartridges to kill vermin for the 
protection of agriculture. The brass trade of the 
district has given a great deal of attention to the 
question of a sounder organisation, with a standard- 
isation of patterns. As an instance of the need of 
doing something in the latter direction, it was pointed 
out that one firm alone had in its catalogue no fewer 
than 22,000 different patterns. When Sir Albert 
Stanley visited Birmingham in May, he wasi nformed 
of the steps being then taken for the formation of a 
company to erect on the Severn, near Stourport, 
an immense power station to provide cheap current 
for a number of large towns. About that time an 
easier tendency in the market for some descriptions 
of mild steel was manifested in this and other centres 
of the country, and from then to the end of the war 
there was not again the tightness which had previously 
caused a certain amount of anxiety. By June, 
Birmingham engineering firms with héavy commit- 
ments to cope with, were finding it a difficult matter 
to replace young craftsmen taken: for the Army, 
and machine tool makers were working- at very high 
pressure supplying installations for newly: created 
works, and in augmenting existing plants. An 
event of considerable interest was the alliance of 
the Metropolitan Carriage, Wagon and -¥inance 
Company—whose capital was raised to £10,000,000 
—with Vickers, Limited, and the joint acquisition 
by those concerns of a controlling interest in the 
British Westinghouse Company, and large holdings 
in the South Metropolitan Light and Power Company 
and the West Kent Power Company.. These steps 
enabled the Alliance to undertake the whole’ work 
of electrifying a railway, even to the supplying of 
power. In August the Birmingham Corporation 
secured permission to proceed with an extension 
of its electricity undertaking at an éstimated cost 
of £1,626,140, a power station to be built at Nechells, 
and a linking-up to be arranged with the Smethwick 
Station of the electricity scheme previously referred 
to. One of Birmingham's industries—weighing 
machine construction—was rather badly hit by the 
war, and experienced a slump. Guest, Keen and 
Nettlefolds placed a contract with the Rhondda 
Engineering Company in October for a washery at 
the Cwmbran Collieries (Mon.), which is to be of a 
new type and the largest in the district. It was 
in that month, too, that the Screwing Tackle Manu- 
facturers’ Association was formed, and that the 
President of the Staffordshire Iron and Steel In- 
stitute laid it down that if competition was to become 
at all equal in the future, it could only be by the 
adoption by iron makers of large gas-fired mechanical 
puddling and scrap furnaces “ of anything up to five 
tons output,” and correspondingly powerful mills and 
other rolling plant. Even the present 10 cwt. 
furnaces at the iron forges were useless as producers 
pitted against steel plants. It was at that time stated 
that some of the South Staffordshire steel re-rolling 
mills were rolling up to 60 to 80 tons of steel sections 
per twelve-hours shift, though the President approved 
of eight-hour, shifts. Talk of peace trade revival 
began as soon as the armistice had been signed. 
Merchants on the Birmingham Exchange said they 
already held enormous quantities of. orders for the 





devastated parts of Europe, and there were indications 


| of demands from India, Australia, the Argentine, 


South Africa, Japan, and the Dutch East Indies, 
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not only for such things as galvanised sheets, but for, 
in several instances, ship plates. Late in November 
& movement was reported to be shaping itself for 
combining the resources of certain of the individual 
firms in the engineering trade, the parties not to lose 
their identity, but to act unitedly. Then in December 
was announced the formation of the English 
Electric Company, Limited, with a nominal capital 
of £5,000,000. This is an amalgamation of the 
Coventry Ordnance Company—the shares in which 
are held by John Brown and Co., Cammell Laird 
and Co., and the Fairfield Shipbuilding and Engineer- 
ing Company—Dick, Kerr and Co., and the Phcenix 
Dynamo Company. All the companies named are 
shareholders in the new combine, and in Thomas 
Firth and Sons—which is closely related to John 
Brown and Co. 

Acceleration of shipbuilding activities was the 
chief feature on the North-East Coast, which, more- 
over, has shown during the year a determination to 
take an even more prominent position in future as 
a steel-making centre—a fact that has not escaped 
the observation of Sheffield. Most of the vacant 
sites on Tees-side have been taken for new yards, 
and at Haverton Hill operations were well in hand 
early in the year for the creation of a great new 
steel works and yard for the Furness-Withy group. 
The same forward spirit has been manifested on the 
Tyne and Wear, and in March it was stated that the 
Smith’s Dock Company had decided to proceed with 
important extensions at South Bank, on the Tees, 
where eighty-one acres had been secured, and the 
Tees Furnace Company at Lackenby at the same time 
acquired seventy-six acres on the foreshore for works 
extensions. In April it was announced that the 
properties of Cochrane and Co. at Cargo Fleet— 
four blast-furnaces, extensive foundry, ironstone mines 
and colliery—had been acquired by the East Coast 
Steel Corporation—a combination of interests belong- 
ing to the Furness group—and at the same time the 
Cargo Fleet Iron Company was carrying out develop- 
ments. Dorman, Long and Co. increased their 
capital in May to £3,000,000, the extra £1,500,000 
being required for the purchase of Sir B. Samuelson, 
Limited, a property comprising seventy acres of 
freehold river front, eight blast-furnaces, 200 coke 
ovens, two wharves on the Tees, collieries in Durham 
and ironstone mines in Clevéland. This arrangement 
enables Dormans to control completely the raw 
materials required, end, the blast-furnaces being in 
close proximity to the steel furnaces, to convey the iron 
from the former to the latter in the molten state. 
Bell Brothers, in July, obtained the lease of iron- 
stone reserves at Burley in Northamptonshire, which 
were estimated to yield from 6,000,000 to 8,000,000 
tons, and the firm was also supported by the Wear- 
dale Company’s reserves to the extent of about 
1,000,000 tons. On the Tyne, Swan, Hunter and 

Yigham Richardson announced, in October, their 
intention to build a technical school and welfare 
institute for the benefit of their apprentices at the 
Wallsend and Neptune shipyards and the engine 
works at Low Walker. Rather serious trouble 
developed in the Cleveland district late in the year 
through the sample-passers in the smelting depart- 
ments at three of the largest works striking as a 
protest against an arbitration award regarding an 
application for increased wages. These men act as 
foremen, and earn from £10 to £16 per week, their 
wages during the war having risen by as much as 
from 50s. to 90s. per week. Last month “ an alliance 
of interests’? was stated to have been concluded 
between the Furness group and the Seaton Carew 
Iron Company to date from New Year’s Day. 

Regarding Lancashire and the North-West Coast 
districts, the year witnessed consistent develop- 
ment. There was a suggestion in January that the 
North Lancashire and Cumberland iron ore mines 
output was being restricted, and an investigation 
was made, with the result that Mr. Winston Churchill 
expressed the view that the charge was without 
foundation. Serious steps were taken in February 
to establish the aeroplane industry in Lancashire, 
and the Cotton Control Board selected a number of 
mills for utilisation as assembling shops for aero- 
plane parts imported from the United States. The 
closing down of a large hematite iron furnace at 
Askam, owing to the necessity of installing new 
plant, including blowing machinery, caused a little 
anxiety in the Barrow district through the reduced 
output of hematite iron, but the difficulty soon 
passed. In February it was announced that the 
Furness Railway Company, the owners of the Barrow 
Docks, had ordered the building of a new depositing 
dock for the port, at an estimated cost of £100,000. 
Vickers arranged to construct the dock, to cover 
part of the cost, and to pay anything incurred above 
the amount mentioned. The initial step was taken 
in March to link up Manchester and Salford elec- 
trically, and at a meeting of the Manchester City 
Council in June a report was presented urging the 
desirability of seeking a further source of water 
supply to supplement that obtained from Longden- 
dale and Thirlmere. The recommendation was that 


powers should be obtained to bring water from 
Haweswater, by means of a pipe line about seventy- 
five miles long. In the course of an address to the 
Incorporated Municipal Electrical Association at 
Manchester in June it was stated that in the area of 
400 square miles, with Manchester in the centre, 
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and a population of 2,500,000, there were eighteen 
statutory electricity supply undertakings, the total 
capital expenditure of which had increased in the 
decade from 1905 to 1915 from £4,170,000 to 
£6,662,000, plant capacity from 58,750 to 184,850 
kilowatts, maximum load from 38,800 to 111,700 
kilowatts, units sold from 65,250,000 to 260,500,000, 
income from £520,000 to £1,095,000, and the working 
expenses from £240,000 to £595,000. 

In the Sheffield district there were considerable 
works extensions. Vickers completed a very large 
new works on Attercliffe Common, the foundations 
of which were carried out by German prisoners’ 
labour, and Charron, Limited, the French motor 
firm which acquired the controlling interest in 
W. 8S. Laycock, Limited, of Sheffield, recently com- 
pleted an engine works. During the war the firm 
turned out aeroplane engines, but the actual purpose 
of the factory was for the production of motor engines. 
Enormous extensions have proceeded at Temple- 
borough, on the Sheffield-Rotherham border, where 
there is being erected a Morgan continuous billet 
mill, which will have a huge output and is the only 
one of the kind in this country. These are the works 
of Steel, Peech and Tozer—now merged in the 

JInited Steel Companies, Limited—who are also 
managing the Templeborough Rolling Mills, where on 
New Year's Day steam was turned on for a trial 
run of a Morgan continuous wire-rod rolling mill. 
Steel, Peech and Tozer have already installed sixteen 
new 60-ton basic steel open-hearth furnaces, and four 
more are on order, fourteen being already in opera- 
tion. The Parkgate Iron and Steel Company has 
made important extensions, including a new blast- 
furnace and a 400-ton mixer. Cammell, Lairds 
have extensive developments in hand at their Peni- 
stone rail rolling mills, and at Stocksbridge Samuel 
Fox and Co.—another of the United Steel Companies 
group—have partially completed a “ garden city” 
for the employees. During the war Thomas Firth 
and Sons have spent a million in extensions, and are 
well advanced with a new steel melting department, 
to cost about a quarter of a million, increasing the 
steel-making capacity to the extent of half-a-dozen 
60-ton furnaces. Taken together, the extensions in 
this district are stupendous, Hadfield’s steel foundry 
now covering as much ground as the Crystal Palace. 
The firm claims it to be the largest in the world. 
The whole area of the Sheffield and neighbouring 
works has been one great arsenal throughout the 
war, pouring out day and night almost every kind 
of munitions required. Firths alone supplied two 
shells to the Western Front for every minute of the 
war, and Vickers claim to have made hundreds of 
miles of guns and shells, if they were put end to end. 
Now every effort is being exerted to shorten the 
transition to works of peace, and already considerable 
success is being met with. Sheffield is the birth- 
place, so to speak, of stainless steel—discovered in 
the research laboratories of Thomas Firth and Co., 
Norfolk Works, by Mr. Harry Brearley, whilst 
engaged on the problem of the prevention of erosion 
in gun barrels—and whereas its use for other than 
warlike purposes was suspended during hostilities, 
it is now released for general manufacture, and will 
be the most important feature of the cutlery trade of 
the future, whilst the new steel, for which the Firth- 
Brearley Stainless Steel Syndicate has _ secured 
licences in almost every foreign country, will also 
be used for a variety of other manufactures where 
absolute cleanliness is an essential. 

Before January was out the Scottish employers 
and others in Glasgow had decided to form a Scottish 
Engineering, Shipbuilding and Metallurgical Research 
Association, and about the same time a new industry 
was given to Stranraer, a company having entered 
into negotiations with Lord Stair for a lease of 
ground at Innermessan for the establishment of a 
shipyard for the building of concrete vessels, 
the scheme to include a floating dock. The next 
month steps were being taken to establish a yard 
at Rossie Island for the building of straight-framed 
ships, and works for the manufacture of heavy oil 
engines. This scheme made ultimate provision for 
sixteen slipways and a fitting-out basin, the yard to 
be linked up with the North British Railway. It 
was in February, too, that an announcement was 
made to the effect that Beardmores were to erect 
a new steel-making plant, with sixteen open-hearth 
furnaces of 50 tons each and an output of 8000 tons 
of ingots weekly. Then in March came 2@ report 
that Babcock and Wilcox and a group of Bilbao 
capitalists had concluded an agreement for the 
establishment of engineering works in that city. 
The object was to manufacture the Renfrew firm’s 
marine boilers and engines for vessels built in Spain, 
also stationary and other boilers, electric cranes 
and locomotives of the type used in Spain and 
Portugal and formerly bought from Germany, all 
plant, machinery, tools and other material to be 
purchased. preferably in Britain. In May a big 
scheme was under discussion for utilising the water 
power of certain Highland lochs and rivers for 
industria] purposes. The proposal was advanced 
by the British Aluminium Company, had a “ mixed 
reception ’’ because of the danger of destroying much 
of the Highland scenery, and was shelved by the 
House of Lords. In that month a London company 
was inquiring for a shipyard site at Bo’ness, and at 
the end of June a suggestion was afoot for the esta- 
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blishment on the Forth Estuary of a large modern 
steel works which could be supplied with rich mag- 
netic iron ore from Lapland, the steel being used 
for local shipbuilding. In September the Local 
Government Board indicated to the Linlithgow 
County Council prospective developments on the 
Linlithgow shore of the Firth of Forth. The Admiralty 
contemplated the erection of 1300 houses at Port 
Edgar. At the same time the Laird of Lewis (Lord 
Leverhulme) was interesting his islanders in an 
after-war employment scheme, embracing the con- 
struction of 100 miles of electric railway, to be worked 
by water power from Loch Erinshade. It was in 
that month, too, that light railways between Ballater 
and Braemar, Aberdeen and Echt and Skene, Aber- 
deen and Newburgh, Aberdeen and Methlick and 
Tarves vid Uduy, and between Alford and Bellabeg, 
were discussed. The value of standardisation was 
demonstrated in an interesting manner in October, 
when Harland end Wolff were asked to engine five 
Standard ships built in other yards and actually, 
in one case, installed engines constructed for a ship 
on their own stocks. The idea of a canal between the 
Forth and the Clyde was dropped in October, after 
receiving the Government’s full consideration. In 
the last quarter of the year the use of pneumatic 
riveting tools made rapid headway on the Clyde. 
The new oil pipe line connecting the Clyde with the 
Forth was opened at Old Hilpatrick, near Glasgow, 
on November 18th, thus obviating tankers having to 
steam round the north of Scotland. 

There were several matters of interest in Wales. 
In February, Swan, Hunter and Wigham Richardson, 
of the Tyne, obtained a Jease of land for the construc- 
tion of a dry dock at Swansea. February and March 
saw great efforts made—though with indifferent 
success—to induce the Government to consent to 
shipyard expansion at Newport and on the river Usk ; 
but developments were made in another direction, 
for the directors of North’s Navigation Collieries 
acquired an area of 3000 acres, bringing the com- 
pany’s property up to 10,000 acres, for an important 
addition to the plant for the production of coke and 
by-products, and in the Llanmorlais (Gower) district 
the Western Gas Coal Company acquired the mineral 
rights of 1000 acres. Arrangements were made in 
March for the construction at the end of the war of a 
new dock at King’s Dock, 1000ft. long and capable 
of taking the largest type of vessel. A new coal 
seam, estimated to contain 6,000,000 tons, was 
struck in the Rhondda Valley late in March, the 
seam averaging 3ft. Sin. thick of clean coal in one 
bed. The erection of new iron ore smelting furnaces 
was commenced at Swansea in May by Baldwins, 
Limited, principally for feeding their own blast- 
furnaces at Landore and Port Talbot. It was esti- 
mated that the Iredegar colliery strike in June 
resulted in the loss of over a quarter of a million tons 
of coal just when the fuel was most needed. The 
Ynisarwed Colliery, in the Resolven district, formerly 
owned by the German syndicate that sank the Whit- 
worth pits, was acquired in June by Welsh interests 
for nearly a quarter of a million. The daily output 
was then 1000 tons; it was estimated that the pits 
contained 200 million tons of workable coal, and the 
area of the property is 5000 acres, being one of the 
largest undeveloped undertakings in South Wales. 
It was stated in August that the Taf Fechan reservoir 
of the Merthyr Corporation would form a_ lake 
2} miles long and containing 3,300,000,000 gallons, 
with a gathering ground of over 8300 acres. It was 
mentioned at a meeting of the Swansea Harbour 
Trust in October that a lease had been granted of 
the Pill at the south dock for the construction of 
a dry dock, which will be completed early this year, 
and that the Anglo-Persian Oil Company intended 
establishing a refinery works at a cost of over 
£1,000,000. Two other matters of interest in October 
were the purchase for £2,000,000 by Mr. /; R. 
Llewellyn, of the Graigola-Merthyr Company, with 
its collieries, huge fuel works and extensive French 
interests, and the purchase by Baldwins, Limited, 
of the Briton Ferry Iron and Steel Works. Baldwins 
also acquired from Lord Jersey 3000 acres of land 
on which a new pit was to be sunk and works built, 
and a “sintering” works—an industry formerly 
exclusively in German hands—is to be built on the 
Swansea Burrows side. Replying to @ question in 
November, Sir Albert Stanley said that through 
short time, principally in the previous few weeks, 
an output of 200,000 tons of coal had been lost in 
South Wales. 

Had space permitted, some reference to the remark- 
able developments taking place in the iron, steel and 
engineering industries in Lincolnshire might have 
proved of interest. In North Lincolnshire it is not 
only a development of the ironstone area that is 
proceeding, but of iron and steel making, every firm 
in the district showing decided enterprise. Lincoln 
was the originator of the “ Tank ”—a fact that has 
given a great impetus to engineering in that part 
of the country. Two old firms—Ruston and Proctors 
and Hornsby and Sons—have joined hands, with 
headquarters at Lincoln, where at another works 
steel is now being made, and a new industry, the 
building of railway rolling stock, has been established. 


Miscellaneous. 


Regarding matters of more general interest, there 


is, of course, very much more to record than space will 
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permit to be reviewed here. One of the subjects 
upon which attentiou has been focussed is that dealing 
with means to prevent waste of the national coal 
resources. The year had barely opened when the 
Committee on Electric Power Supply issued its in- 
terim report, in which it was shown that by a national 
scheme of electrification, 55,000,000 of the 80,000,000 
tons of coal used in the United Kingdom annually 
for the production of power could be saved, repre- 
senting a cash economy of £27,000,000. By-products 
and the reduction in cost of transport would bring 
the figure up to a round hundred millions sterling. 
The report recommended the laying down of main 
trunk lines all over the country, fed by sixteen great 
power centres in the hands of authorities controlled 
by a National Board of Electricity Commissioners. 
The existing 600 separate plants would be handed over 
on equitable terms. 

The policy of economy was emphasised in another 
direction. ‘The first report (session 1918) of the 
Select Committee on National Expenditure, issued 
in March, claimed that the reductions in the contract 
prices of gun ammunition, following technical in- 
vestigations of costs and experience gained in national 
factories, had resulted in savings of over £35,000,000 
in two years. In the case of one contract for gun 
equipments in which, owing to ignorance regarding 
cost, it was originally decided to accept the firm’s 
audited figures, an agreement was finally reached 
after investigation by Ministry accountants, for a 
reduction of £2,000,000 on the auditor's figures of 
£7,750,000. Similarly in the case of aircraft con- 
tracts £1,000,000 was saved. The Committee further 
found that profits varying from £1 to £4 a ton had 
been made on sbell steel, and in one case a subsidiary 
charge of £1 per ton for cutting steel bars into billets 
was paid to the steel maker on 625,000 tons. 

The statement was made in April that over 10,000 
firms with 2,500,000 employees were then on muni- 
tion work, and that national munition factories 
numbered one hundred and fifty. ‘‘ As the buyer, 
seller and manufacturer,” it was added, “‘ the Ministry 
of Munitions is the greatest business concern in the 
world.’ But, as sometimes occurs in vast concerns, 
the Ministry's system developed weak places. Hence 
the Comptroller and Auditor-General that very month 
drew attention to ‘‘an aspect of the Ministry ac- 
counts which has been continuously unsatisfactory, 
viz., the frequency and amount of duplicate payments 
made to contractors in respect of the same supply.” 
In that way a contractor received £111,363 twice 
over, and when he called attention to the error, 
received £21,540 in settlement of an account already 
discharged ! Then again the original estimate fo 
national factories was almost invariably exceeded. 
The estimate for a filling factory was a quarter of a 
million, but the actual expenditure was £1,153,000, 
and in another similar case the estimate was £632,800 
and the actual figure £2,200.000. Sometimes the 
loss occurred in shell stocks ; thus, owing to defects 
revealed at firing, directions were given for the break- 
ing up of some 3,000,000 complete rounds of 18- 
pounder shells. 

It was not always the Ministry of Munitions, 
however. The Select Committee in May turned 
the light of publicity on the little incident at Loch 
Doon, where the Air Service planned a School of 
Aerial Gunnery at an estimated cost of £150,000, 
spent the whole sum in making a tunnel for the con- 
venience of four trucks daily, raised the estimate to 
£350,000, employed thousands of men for fifteen 
months, and finally abandoned the project. 

A very much more profitable enterprise was that 
which enlivened work in some of the shipyards 
during May and incidentally assisted in speeding up 
the output of vessels. A Baltimore riveter drove 
2720 in nine hours. A London man took up the 
challenge and put in 4276 in the same time. Then 
a riveter on the Clyde set up a new record with 
4422, and was beaten by a Baltimore man with 
4875. One of Vickers’ riveters at Barrow easily 
broke that record with 5894, but had to stand down for 
one of John Brown's men, who put in 6783 at Clyde- 
bank, using a Boyer hammer, worked from the 
shoulder and weighing nearly 20 Ib. Then the Boiler- 
makers’ Society stepped into the ring and declared 
such exhibitions were immoral from a trades union 
point of view. So they ended. 

Speaking in May, at Bedford, Mr. Kellaway said 
the estimate of gun deliveries was exceeded by 
32 per cent., and that of carriage deliveries by 60 
per cent. June saw the completion of a full auto- 
matic telephone exchange—1300 lines—at Grimsby, 
and another work completed that month was the 
construction of a great wall between Galashiels and 
Kilnknowe Junction on the North British Railway 
in repair oi damage caused by a landslip eighteen 
months earlier. In July the Advisory Housing 
Panel of the Ministry of Reconstruction estimated that 
300,000 new houses were required at an expenditure 
of £100,000,000, toward which the State should 
contribute £25,000,000. Whilst dealing with figures 
it may be recalled that the estimated yield of war 
profits taxation for the past year was £200,000,000, 
and the actual receipts £220,214,000, the figures 
for 1915-16 being £6,000,000 and £140,000 respec- 
tively. 

_ Regarding the criticism of the Ministry of Muni- 
tions, whatever weak places may have developed 
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the machinery as a whole has worked splendidly, 
for shortly after the signing of the armistice it was 
officially stated that during the existence of the 
Ministry it had put up the weekly output of machine 
guns 3700 per cent.; of 18-pounder shells, 900 per 
cent. ; of 4.5in. shell, 2000 per cent. ; of 60-pounder 
shell, 2800 per cent.; of 6in. howitzer shell, 10,500 
per cent.; of 8in. howitzer shell, 8400 per cent. ; 
and of 9.2in. howitzer sheil, 5900 per cent. 

Reconstruction is something which appeals natur- 
ally to the engineer and his industrial allies, and 
in the year which now spreads its path out before 
us great things will be asked of him and of them— 
and will be accomplished. 








LOCOMOTIVES OF THE YEAR. 


Ir the pressure of war work was not so heavy in 
the shops of British railway companies during the 
past few months as in the first year or two of the war, 
conditions were still such that but little new con- 
struction could be undertaken. The intelligent 
observer has but to look at the railway rolling stock 
and, contrasting its present condition with that of 
pre-war days, when the pride that chief mechanical 
engineers took in their products was reflected in the 
cleanness and smart appearance of the engines, he will 
appreciate the well-known fact that even the upkeep 
of the stock has been a matter of some difficulty, and 
that to add to it materially has been, for many a long 
day, out of the question. 

Yet the year was not entirely barren, for two 
notable engines made their appearance—a three- 
cylinder coal engine on the Great Northern Railway, 
which is already in full harness, and a coal-dust or 
powdered fuel locomotive on the Great Central 
Railway, which must still be regarded as in the 
experimental stage. The first of these engines was 
illustrated and described in our issue of 26th July last. 
She is numbered 461, and closely resembles Mr. 
Gresley’s former two-cylinder coal engines. Both are 
eight coupled, with a two-wheeled bogie, and the same 
boiler and tender is used for both. The wheels are 
4ft. 8in. in diameter, the boiler pressure 170 lb., the 
evaporating surface 2090.5 square feet, and the super- 
heating surface 430.5 square feet. The weight of the 
two-cylinder engine is 76 tons 4 ewt., and of the three- 
cylinder engine it is 4 cwt. more, The principal 
difference resides, of course, in the cylinders, two of 
2lin. diameter by 28in. stroke being replaced by three 
of 18in. diameter and 26in. stroke. The two cylinders 
drive the third axle ; the three cylinders the second 
axle. The distribution in both cases is effected by 
Walschaerts’ gear, but by a very ingenious device Mr. 
Gresley has succeeded in operating the third slide 
valve from the other two, thus obviating the use of a 
set of excentrics, &c., and simplifying the “ three- 
cylinder engine” materially. It is only right and 
fair to mention here that Mr. Gresley’s gear closely 
resembles one invented by Mr. Holcroft, but never 
applied to an engine, and quite unknown to Mr. 
Gresley at the time he designed his. This engine has 
been on duty for several months, and in steadiness of 
running and regularity of pull shows a marked advance 
upon its predecessors. 

Of the Great Central powdered fuel engine we can 
at the moment say no more than that we hope before 
long to place a complete description before our 
readers. We dealt in our issues of Aug. 23rd and 30th, 
with the devices employed on American locomotives 
for coal-dust burning, and we may note now that, 
whilst the general principles followed by Mr. Robinson 
are naturally not very different, the arrangement of 
the parts has been worked out afresh. The Great 
Central experiments are being watched with interest, 
and in view of the present desire to economise fuel, 
and the now proved fact that coal-dust can be used 
satisfactorily in locomotive fire-box, we shall not be 
surprised to see other engineers following Mr. Robin- 
son’s lead. We shall speak presently of other work 
done on the Great Central. 

Let us now turn to some useful but less novel 
work. On the London and South-Western Mr. Urie 
introduced a new 4-6-0 passenger locomotive. It 
may be recalled that in 1914 he built ten engines, of 
which four had the Schmidt superheater, four the 
Robinson, whilst the remaining two used saturated 
steam. The present design differs but little from that 
of 1914, but the wheels have been increased from 6ft. 
to 6ft. 7in., and the cylinder diameter from 20in. to 
22in. Furthermore, the smoke-box has been length- 
ened a little, and all the engines, ten in number, are 
being fitted with the “‘ Eastleigh ’’ superheater. 

On the Midland a number of new goods engines 
were constructed to the design illustrated on page 12, 
engine number 3837. They mark no particular 
advance, being almost identical with those described 
in our issue of December 29th, 1911, but the boiler 
pressure has been raised to 175lb. and the super- 
heater dampers are left off. These little points are 
worth observing. When superheaters first came in it 
was regarded as one of their greater merits that lower 
pressures could be used, and as one of their draw- 
backs that dampers, or similar devices to protect 
the tubes when no steam was passing through them, 
were needed. , Note how both things have gone ; the 
pressures have risen to their ‘“‘ saturated ” figure, and 
the dampers, on which much ingenuity was expended, 
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have been proved unnecessary. There is much in- 
terest and much instruction in this failure of both hopes 
and fears. 

On the Great Fastern Mr. Hill was too busy 
with war work all the year to give much attention 
to the needs of his line, but he tells us that he added 
six six-coupled superheater goods engines to his 
stock, and fitted superheaters to eleven express 
engines. For those that are curious in these matters 
we give the numbers of these engines; the first- 
named run from 1263 to 1268 inclusive, and the others 
are 1824, 1848, 1851, 1880, 1887, 1888, 745, 779, 1028, 
1035 and 1036. With the war work done at Stratford 
we shall find another opportunity to speak. 

Mr. Cooke, of the London and North-Western, and 
Mr. Maunsell, of the South-Eastern and Chatham, 
Mr. Hughes, of the Lancashire and Yorkshire, and 
Mr. Billinton, of the London and Brighton, tell us that 
they have nothing of interest to report, whilst Mr. 
Churchward informs us that his chief attention has 
was given to his 2-8-0 tender engines with 4ft. Sin. 
wheels. These are the locomotives of the Great 
Western standard 2800 class. For the Great Northern 
Mr. Gresley purchased from the North British Loco- 
motive Company twenty 2-6-0 engines, which only 
differ from others in the fact that the steam pipes are 
taken through the sides of the smoke-box to the 
cylinders. ; 

Before turning to work done on Scottish and Irish 
lines we must refer to some other products of the 
Great Central beside the powdered fuel engine already 
mentioned. It may be recalled that at the latter end 
of 1917 a 4-6-0 four-cylinder express passenger tender 
locomotive was turned out at Gorton. It has four 
cylinders of 16in. diameter with a 26in. stroke. The 
wheels are 6ft. Qin. diameter. The boiler is fitted 
with a “ Robinson” 28-element “A” type super- 
heater, with 343 square feet of surface. The working 
pressure is 180 lb. per square inch, and the evaporat- 
ing surface 2040 square feet. The tender has a 
capacity of 4000 gallons of water and 6 tons of coal. 
During thepast year this engine was employed in work- 
ing exceptionally heavy trains with very satisfactory 
results, saving in many instances the use of an assist- 
ing engine. 

Two classes of engines which may be looked upon as 
standard locomotives of their respective types were 
built and put into service. One is a 2-8-0 tender 
mineral engine No. 417, and the other is a 4-6-0 
tender express goods engine No. 416. The essential 
parts, boilers, cylinders, valve gear, and tenders of 
both are alike, the main difference being in the 
arrangement and diameter of wheels. Both engines 
—see page 12—are. by the way, as large as can be 
built to pass through the existing structure gauge 
The boilers have an evaporating surface of 1815 
square feet and are fitted with a 28-element “A” 
type “‘ Robinson” superheater, with 308 square feet 
of surface; the tenders have a capacity of 4000 
gallons of water and 6 tons of coal, and the diameter 
of the coupled wheels of the 2-8-0 type is 4ft. 8in., 
and of the 4-6-0 type 5ft. 8in. 

At the end of October was completed the first 
engine of a series of 2-8-0 tender engines, built for the 
Ministry of Munitions for service in France, No. 2002. 
These locomotives are additional to a number that 
have been built to G.C.R. Company’s designs by the 
North British Locomotive Company, R. Stephenson 
and Co., Nasmyth, Wilson and Co., Kitson and Co., 
also for the Ministry of Munitions for service in 
France. The only difference between them and the 
2-8-0 tender engine No. 417 is that the boiler is 
smaller, and the Westinghouse brake replaces the 
combination steam and vacuum brake. The cylinders 
are 2lin. diameter by 26in. stroke, the coupled wheels 
4ft. 8in. diameter, the evaporating surface 1503 
square feet, and the superheater surface 242 square 
feet. The boiler is fitted with a 22-element “A” 
type “‘ Robinson ” superheater, and the tender has a 
capacity of 4000 gallons of water and 6 tons of coal. 

Of novel types on the Irish and Scottish railways 
there is practically nothing to record. Mr. Whitelegg, 
of the Glasgow and South-Western, neither built nor 
purchased any notable engines. Mr. Pickersgill 
turned out a number of small six-coupled goods 
engines with 18}in. by 26in. cylinders, using saturated 
steam, and half a dozen side tank shunting engines, 
with six-coupled wheels of 4ft. diameter on a 10ft. 
wheels base. These little engines with a tractive 
force of 15,895 lb. have proved very useful in dock 
sidings. The North British Railway only built five 
main line six-coupled goods engines without bogies 
and bought twenty-seven of the same type. They 
have 19in. by 26in. cylinders, and are fitted with 
Robinson superheaters. They weigh in running 
order 54 tons 14 ewt., and their tenders 40 tons 19 ewt., 
with 7 tons of coal and 3500 gallons of water. 

The Midland Great Western and Great Northern 
Railway Companies of Ireland have nothing to report, 
and except for the rebuilding of a locomotive of the 
321 class, now numbered 331 Inchicore—Great 
Southern and Western Railway of Ireland—was 
principally engaged on war work, and the construction 
of a Post-office train, matters about which we hope to 
have more to say during the year. 

The rebuilt engine is one of the 4-4-0 type express 
passenger locomotives, with coned boiler, first put 
into service in 1904. These engines were designed 
to haul the heaviest main line express trains, but, 
owing to the permanent way restrictions at the time, 
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the permissible load at the rail could not exceed 
16 tons on a pair of wheels. These conditions have | 
since been improved, and engines with axle loads up | 
to 19 tons have been running or the Great Southern | 
and Western Railway for several years. Hence, in 
arranging for the rebuilding of a Class 321 engine, the | 
opportunity was taken to increase the driving weight | 
from 15 tons 13 ewt. to 17 tons 13 ewt., the total weight 
of the engine being now 54 tons 5 ewt.as against 50 
tons 1 ewt. The boiler, motion, bogie, wheels and gene- 
ral overall dimensions have not been altered, but the | 
cylinders have had a saddle extension added to support 
a projecting smoke-box of circular cross section. 

The principal improvement is in the frame, the 
plates of which have been greatly deepened and altered | 
in shape, the thickness being increased from lin. to | 
1 gin. 


The platform has been altered to correspond | 


SOME MILLING APPLICATIONS AND 
ADAPTATIONS. 


A CERTAIN National Shell Factory was some months | 
ago required to change over, partially at least, from | 
the production of shells to the production of guns | 


and howitzers and naval bomb throwers. The 


| two classes of work have really very little in common, 


so that to carry through the change successfully, 
and with rapidity and economy, was no light under- 
taking. The essential difference between the two 


| classes of work, other than that of mere size, lies in the | 


fact that while all the machining operations on a 
shell can be performed on a lathe, several important 
operations on a gun cannot be performed by turning. 

Naturally, it was desired, as far as possible, to 
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with the recent practice of the company, leaving the 
central part of the coupled wheels exposed for freedom | 
of examination from the outside. A heavy cast iron 
foot-block has replaced the original built-up plate 
structure, and a strong cast steel frame stay has been | 
substituted for the previous forgings. Apart from 
the additional strength imparted by these alterations, 
the effect on the driving weight will be seen from the 
subjoined comparative figures. An interesting and | 
unusual feature of the engine is the built-up crank 
axle, in which the excentric sheaves form the main 
part of the central portion, having been cut from 
the solid steel forging. The working pressure of the 
boiler has been increased from 160 lb. to 170 1b. per 
square inch. Several of the engines referred to in 
this review are illustrated on page 12 














La 





SN 
N 
XS 
S 
« 


Do 


Y 











utilise existing plant and, so far as the mere increase 
in the size of the work to be turned was concerned, 
this result was fairly easily attained, by such 
expedients as fitting together the beds of two shell 
lathes to form one gun lathe. Even such operations as 
rifling the A tubes could be regarded with equanimity, 


| for rifling could be carried out on a converted lathe 


fitted with a special form of cutter bar. The 


| crux of the matter undoubtedly lay in devising 


means and ways of converting the existing lathe 
plant to perform the non-lathe operations required 
on the guns and their component parts. The plans 
adopted in this connection should be of considerable 
interest to many of our readers, for the operations 
on a@ gun are in many respects more akin to the pro- 
cesses of peace time production work, than are the 
highly specialised operations of modern shell making, 
so that an account of how the factory in question 


| ns set about them with its existing plant should 
provide some help towards solving the pressing prob- 
|lem of how to adapt and use our vast stocks of 
| specialised shell-making machines for the needs of 
peaceful times. 

A good example of the operations which had to 
be faced when the change over was required of the 
| factory is to be found in the machining of the barrel 

of a six-inch howitzer. 'The barrel, Fig. 1, may be 
described simply as a tube, open at both ends, with 
two feet or slides A to engage in the cradle of the 


/ mounting. These slides are formed integrally with the 


barrel, and if they are neglected the production of 
the barrel is simply shell work on an enlarged scale. 
The presence of the feet, however, prevents it being 
entirely such, for the exterior of the barrel cannot 
be turned over the portion B, a length of something 
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DEVELOPMENT PRODUCTION AND USE OF THE FRANCIS MILLING CUTTER 


like two feet. The original ingot is approximately 
I6in. square at the portion B, and the turned diameter 
of the barrel on each side of this portion is 14}in. 
at one end and 12{in. at the other. There is thus 
something like 5001b. of metal left) for removal. 
As usually performed the surplus metal is removed 
in a planing machine. By this means the portion 
B can be brought to the correct section in about 
50 hours.* 

The conversion of a lathe into a planing machine 
being practically impossible, the factory was led to 
contemplate a departure from the ordinary manu- 
facturing process to the extent of removing the sur- 





* While we have no reason whatever to doubt the accuracy 
of this or any other performance figure given in the course 
of our article, we desire it to be understood that the figures 
were quoted ta us during our visit to the factory, and that 
we have not confirmed them by independent observation.— 
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plus metal by a milling operation. The conversion 
of a lathe, or, to be more exact, of two lathes, formerly 
used for shell work into a horizontal milling machine 
presented few apparent difficulties, and it was pro- 
hable that the adoption of milling instead of planing 
would prove economical by itself, provided the cutter 
problem could be solved satisfactorily. Obviously, 
the eut would have to be taken round the barrel 
und not along its length, and obviously, too, the 
cutter would have to be something over two feet 
in length. In view of the present scarcity and price 
of high speed tool steel, a solid cutter would have 
heen altogether too expensive, while the hardening 
of such a cutter would have presented the greatest 
difficulty. Clearly a cutter of the inserted tooth 
type was indicated as essential. It was known, 
of course, that large sized inserted tooth milling 
cutters had been used for many years on other work, 
such as on the milling of locomotive frames. The 
question was whether such a cutter could be obtained 
which would take satisfactorily the heavy cut re- 
quired in the sixty-ton gun steel of which the ingot 
was composed. This question was answered in the 
affirmative by Mr. H. Francis, of 32, Ormiston-road, 
Shepherds Bush, London, W., and from what we have 
seen of the way in which his ideas have since been 
applied, we can safely say that his answer was in 
every way justified. P 

Some of our readers may already have heard a 
little about the Francis inserted tooth milling cutter, 
but information covering recent developments has 
not up to the present been generally available. There 
are two particular points of novelty about the Francis 
cutter, namely, the manner in which the teeth are 
arranged on the body and the manner in which they 
are attached to it. The first point is illustrated 
diagrammatically in Fig. 2. In the ordinary type 
of inserted tooth milling cutter the body is grooved 
with a number of spirals in the direction indicated 
at C, i.e., approximately parallel with the axis of the 
cutter. Each slot is filled either with a single blade 
or with a number of individual cutters D separated 
by distance pieces EK. In the latter case the teeth in 
one slot are arranged slightly to overlap longitudinally 
the teeth in the succeeded slot, so that, taken as a 
whole. the teeth follow one another round the body 
in a spiral approximately at right angles to the axis 
of the cutter. In the Francis cutter, right hand 
view of Fig. 2, the grooving forms one continuous 
spiral round the body of the cutter, substantially 
parallel with that on which the teeth lie in the 
ordinary cutter. The groove is filled with teeth H 
and distance pieces J, the teeth being disposed so as 
to form rows substantially parallel with the grooves 
in the ordinary cutter. Thus the teeth in both 
cutters occupy the same relative positians, but 
whereas in the ordinary cutter they are forced by 
the pressure of the cut against the edges of the grooves, 
that is to say, against the metal of the body, in the 
Francis cutter the teeth are pressed against the 
distance pieces. The difference is of much practical 
importance. In the ordinary cutter, whatever method 
is adopted for fixing the teeth in the grooves, the 
tendency is for the pressure of the cut ultimately 
to widen the cross section of the grooves, so that the 
teeth become loose and the cutter body is rendered 
useless until the grooves have been re-shaped, a 
process which can only be carried out a limited 
number of times. In the Francis cutter the distance 
pieces are case-hardened, the pressure of the cut 
does not tend to deform the cross-section of the 
groove, and should slackness develop as a result of 
the cutting pressure it can readily be taken up by 
simply tightening the wedges or distance pieces. 
In actual practice, however, it is found that the pres- 
sure of the cut renders the teeth not slacker but 
tighter, so much so that when it is desired to re- 
charge the cutter, it is invariably found that the 
teeth and wedges have settled down so firmly that 
after the securing screws have been loosened the 
wedges have to be jarred from their seats before the 
teeth can be removed. 

The Francis cutter has reached its present form 
by a process of evolution. From the first it has been 
characterised by the arrangement of spiral grooving 
just described, but in the manner of fixing the teeth 
in the groove there has been a progressive develop- 
ment. One of the modifications used is illustrated 
in Fig. 3. The spiral groove in the mild steel body 
was made rectangular in cross-section. The teeth 
were made from rectangular sectioned high speed steel 
stock, and beyond being cut to length and brought 
to an edge, were untouched by tool or file. The groove 
was made somewhat narrower than the width of the 
teeth, and at the required intervals was slotted out 
to the full width of the teeth. Into the slots so 
formed the teeth were dropped. There they were 
held by means of wedges or distance pieces pulled 
down into the spiral groove by screws. The wedges 
were formed by turning a solid ‘spiral of metal and 
cutting it up. Their action in holding the teeth in 
place resembled that of the keystone of an arch, 
and although the teeth had straight parallel flanks 
the wedging effect of the distance pieces entirely 
prevented them from, working loose when the cutter 
was in use. 

Cutters of this description were made and used, 
and indeed are still in use, but the design is open 
to the objection which has already been levelled 
against the ordinary type of inserted tooth cutter, 
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namely, that the reaction of the cut may be borne 
in part, at least, by the metal of the body of the cutter. 
A very slight alteration in the adjustment of the 
wedges suffices to throw the thrust of the cut off the 
wedges entirely on to the metal of the body at the 
edges K of the teeth slots. 

An improved form of fixing is illustrated in Fig. 4. 
In this case the teeth are made from square or 
rectangular sectioned stock of the same width as the 
spiral groove. The wedges are also of this width, 
except that each is formed on both faces with a 
rectangular projection or ear L. The spiral groove 
is again rectangular in section. except that it is under- 
cut as shown at M to permit the slotting of the 
recesses to accommodate the ears on the wedges. 
It will be noticed that in this form any one tooth, 
if it is held at all, can only be held by the pressure 
on its flanks of the two adjacent wedges. In the 
form illustrated in Fig. 3 the firm assembly of the tooth 
gives no guarantee that the succeeding wedge is in 
contact at all with the rear flank of the tooth. Thus 
in this form faulty adjustment or inaccurate manu- 
facture of the wedges might result in the thrust of 
the cut being transmitted entirely on to the body 
metal. In the form illustrated in Fig. 4, the thrust 
on the cutting tooth is transmitted entirely on to the 
succeeding wedge, and is thereafter mainly supported 
by the friction between the wedge and the groove, 
and the reaction of the succeeding tooth on the wedge. 
The mere fact that the succeeding tooth has been 
assembled firmly in place proves that only a part, 
if any, of the thrust is being transmitted to the body 
metal through the ears and the screw in the wedge. 
The point here involved is of considerable general 
interest, for it illustrates a desirable feature in all 
good designing, namely, that faulty assembly should 
be self-revealing. 

It will be noticed that in the first mentioned form 
the ends of the wedges are square with the centre 
line of the groove, whereas in the second form one 
end is square and the other sloped. The forward 
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and so on until the whole surface of the cutter body 
has been covered. 

The method of forming the teeth is illustrated 
in Fig. 7. The block of high-speed steel, cut roughly 
to length, is placed in a small vice—see Fig. 6— 
which holds it at the required angle, and a milling 
cutter of special form is fed across it to face the base 
and form the front flank. It will be noticed that the 
milling cutter is coned so that the tooth is formed 
with a rake at the cutting end. The angle of this 
rake is sufficient to bring the front flank of the tooth 
five or six degrees beyond being radial when the tooth 
is assembled on the body. Thus the teeth are 
given a positive front rake. It is usual in ordinary 
milling cutters, at least such as are used for finishing 
cuts, to make the front flanks of the teeth radial. 
A positive front rake is, however, advocated by some 
as a means of increasing the life of a roughing cutter, 
and Mr. Francis has followed their lead. 

The corner R, Fig. 7, has still to be removed. At 
present this operation is performed by an additional 
milling process, but as the surfaces at R, when the 
teeth are completely assembled on the body, lie in 
a series of spirals—see Fig. 2—it is proposed to 
assemble the cutters after the first milling, and to re- 
move the corners R by grinding. The relief and 
sharpening—-and subsequent re-sharpening after use 
—of the actual cutting edges of the teeth are effected 
by means of the arrangement illustrated in Fig. 16. 
In this arrangement the cutter is fed longitudinally 
over towards the left past a grinding wheel. The 
pressure of the wheel on the edges of the teeth holds 
each tooth, as it passes the wheel, down on to a pointed 
guiding plate up which the under surface of the 
tooth travels by reason of the longitudinal feed. 
In this way the cutter is automatically rotated by 
just the right amount as it moves along. The axis 
of the cutter is, of course, set a little below the axis 
of the wheel, so as to give the requisite relief to the 
cutting edge. 

Having described the features of the Francis 
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Fig. 16—-RELIEVING AND SHARPENING TEETH OF FRANCIS MILLING CUTTER 


flank “of each tooth is similarly sloped. If thus the 
high-speed steel: stock from which the teeth are cut 
is slightly under width, the action of the screws 
will wedge the teeth over towards the left, leaving a 
small space on the right, as indicated in an exaggerated 
manner at N. In the first mentioned form, if the 
stock is on the narrow side, the teeth will tend to move 
crosswise : in the second, this defect cannot occur, 
and there is consequently the less need for accuracy 
in the dimensions of the stock. 

This form of cutter has been used extensively, but 
from the point of tool-room production its design has 
been found capable of further improvement. In 
the first place, the necessity for undercutting the 
groove—a necessity also found in the earlier form of 
cutter—-added to the cost of manufacture. The 
wedges, further, with their rectangular ears were less 
simple to produce than they might be. They had, 
in fact, to be machined separately, fitted, case-har- 
dened, and ground where required. Again, there 
was some little difficulty involved in accurately 
spacing the slots for the ears in the walls of the 
groove. The most recent improvement is illustrated 
in Fig. 5. Instead of rectangular ears the wedges 
are now formed with cireular swellings on their 
faces and are plane surfaced, both on the top and the 
bottom. It is found possible to produce them in 
this form with sufficient accuracy by drop forging, 
the parts requiring only to be drilled and touched 
up by grinding before being case-hardened. Further, 
the substitution of the round swellings for the square 
ears permits the undercutting of the groove to be 
dispensed with, for the concave recesses can very 
readily be formed by drilling after the groove has 
been cut An illustration of the jig used when the 
holes are being bored is given in Fig. 12. It is in 
the form of a ring which is clamped round the cutter 
body by means of set screws, and carries two drill 
guides P Q, the pitch of which is accurately fixed 
at the value required to give the desired spiral align- 
ment of the teeth. With'the jig fixed in position, 
the first hole is drilled through the guide P. The 
jig is then rotated until an accurately fitting plug 
can be passed down the guide Q into the hole already 
drilled. The second hole is then drilled through the 
guide P, the plug is removed, the jig is again rotated, 





eutter, we will now briefly mention some of the 
results being attained with it at the factory at which 
we inspected it at work. The milling of the six-inch 
howitzer barrel illustrated in Fig. 1 is a very good 
example. The work is shown in progress in Figs. 
19 and 20 on page 9. Aswill be gathered,two old 
shell lathes have been placed side by side, one to 
earry the work, and the other, fitted with a simple 
bracket head, to carry the cutter. To obtain the 
necessary rigidity the beds have been tied together 
and cemented up in a block of concrete. The cutter 
employed has a diameter of f0in. and a length of 
26in. The barrel is fed on to the cutter as shown 
at U in Fig. 9, and by the rotation of the work the 
cutter is made to remove at one cut all the metal 
indicated in cross section by the shading. It will 
be noticed that at two points the cutter has to work 
against a depth of metal amounting to 4in. The 
cutting speed is 75ft. per minute, and the whole work 
is completed in four hours, as against fifty hours 
by the usual planing method. It is expected that in 
a short time the. work will be completed in three 
hours. The surface left is a finished surface and do#s 
not require to be further machined,except that the 
corners left at V have to be planed out. These corners 
are formed of more than one radius,and cannot be 
milled out by a cutter of the diameter best adapted 
to the rest of the work. The quantity of metal re- 
moved on this job weighs about 500 Ib., so that the 
cutter works at a rate of something over 125 Ib. per 
hour. 

A somewhat similar operation, namely, the milling 
of the exterior of the front guide ring for the 6in. 
howitzer is illustrated in Fig. 21 on page 9. This 
component, as in the previous case,is of gun steel; 
its form and the nature of the work as received 
at the machine will be gathered from Fig. 8. The 
work piece is roughly a block 1din. square by 12}in. 
in depth. The machine employed—see Fig. 21— 
is a converted shell lathe. A cast iron bracket has 
been bolted to the ways just in front of the headstock. 
A bronze bevel wheel fixed to the end of the head- 
stock spindle meshes with a similar smaller wheel 
on the cutter spindle, which spindle is supported 
vertically in bearings on the cast iron bracket. On 
the original saddle of the lathe a special slide has been 
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fitted to carry and rotate the work. In this case, 
as in that of the guides on the gun itself, the work 
is first of all fed on to the cutter to the full depth and 
thereafter the metal is taken off at one cut all the way 
round the work. .The cutter used has a diameter of 
6in., the width of the cut is 124in., and the maximum 
depth of the cut 4in. . The time taken to complete the 
operation, excluding; the setting up of the. work, is 
two hours. As usually performed, the ring is shaped 
by slotting, an operation which occupies on the 
average about thirty hours. It is to be noted that 
the guide ring is not quite completely finished by the 
milling process, for, as before, the metal in the corners, 
as indicated by the unshaded portions in Fig. 8, has 
subsequently to be removed by a slotting machine. 
Even so the saving of time effected by the adoption 
of milling is remarkable. 

A third highly interesting application of the cutter 
on a converted lathe is its use for the machining of 
6in. howitzer breech rings. The form of such a ring 
is indicated in the sketch Fig. 11. It is an awkward 
piece to produce, for the projection A prevents any 
portion of its external surface being turned, while 
the projection B limits the extent to which the 
external surface can be slotted. The work is formed 
out of a solid rectangular block of gun steel. This 
block is first bored and then, under ordinary condi- 
tions, is shaped externally on a slotting machine. 
This process, however, leaves the projection B still 
with the full width of the block. To reduce it to 
the required thickness, the reciprocating lathe 
arrangement sketched in Fig. 14 was evolved at the 
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Yet another interesting example of the employ- 
ment of a Francis cutter on an adapted lathe is pre- 
sented in the machining of the stay bolts for naval 
10in. bomb-throwers. These stay bolts—see Fig. 13— 
are simply rings of gun steel, 10in. in outside diameter, 
with square screwed shanks. As shown in Fig. 18, 
four of these bolts are machined together on a lathe 
adapted for milling along the same lines as those 
followed for the adaptation illustrated in Fig. 21 
The cutter used in this case has a diameter of 64in , 
and the total width of metal machined by it is 104in. 
The depth of cut taken is approximately gin. and the 
cutter runs at thirty-six revolutions per minute, 
which is equal to a cutting speed of 80ft. per minute. 
The time taken to finish a batch of four of the bolts 
is twenty minutes, a total of eighty bolts being 
turned out per day by unskilled labour. The output 
when the bolts were slotted was only four per day. 

The machining of the trunnion ring of the 10in. 
bomb-thrower, illustrated in Fig. 22 on page 9 
is of especial interest, as it represents the application 
of the cutter to plane-surface milling, a use for which 
it is claimed to be particularly adapted. The trunnion 
ring, as indicated in Fig. 15, is simply an octagonal 
block bored through the centre and having two trun- 
nions formed integrally on it. The nature of the 
rough forging is indicated in dotted outline in Fig. 15, 
while in Fig. 22 an actual forging after being bored 
is shown lying on the machine bed. The machining 
of this piece of work, as formerly conducted, was a 
tedious and awkward job. After boring, the octa- 


gonal sides were brought to the required form by 
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by milling right across it inone continuous cut. The 
fourth, sixth and eighth faces are machined similarly 
to the second, the fifth like the first and the seventh 
like the third. The total weight of metal removed 
from the rough forging by the milling cutter is about 
3 cwt., and the time elapsing between the setting 
up of the work in the machine until it is taken out 
is approximately five hours. As compared with the 
previous method of effecting the work, which, as we 
have said, absorbed about seventy-five hours, the 
saving of time achieved is remarkable. Against 
the gross economy of seventy hours, however, has 
to be set the fact that the milling process leaves a 
little more metal at the roots of the trunnions for 
removal by the turner than does the older process, 
while, of course, the removal of the portions F by shap- 
ing has also to be set against the gross economy of 
time resulting from the adoption of milling. Even 
so the net saving of time is very considerable and 
remarkable. 

In conclusion, it should be mentioned that whereas 
in the examples we have illustrated the cutters are 
all of a fairly large size, their principle of construction 
is equally applicable to smaller sized cutters—such 
as 4in. in diameter by 6in. to 12in. in length—suitable 
for ordinary commercial work. That the Francis 
cutter saves a very considerable sum in the cost ot 
tool steel may be judged by the fact that on the 
average not more than 16 per cent. or so of its total 
weight is composed of high-speed steel. The detailed 
weights for a cutter 64in. in diameter by L5in. long 





are: body, 76lb.; wedges, 101lb.; screws, 6 lb. ; 








Fig. 17—MILLING A BREECH RING 


factory. Two lathes have been placed side by side 
and their face plates have been coupled together 
in such a way that, while the right-hand one is driven 
continuously in one direction, the left-hand one carry- 
ing the work is reciprocated through an angle suffi- 
ciently large to permit the surplus metal on the pro- 
jection B to be machined off. The feed to the tool 
is applied by means of a ratchet gear C operated by 
a pin D on the face plate carrying the work. For 
the first portion of the work the factory does not use 
a slotting machine. Instead, as shown in Fig. 17, 
it has adapted an old shell lathe and equipped it 
with a Francis cutter, so that the exterior of the ring 
may be completely finished by milling at one setting 
except for the removal of the surplus metal on the 
projection B. As a result 88 per cent. of the time 
that would have been spent on slotting the work is 
saved. 

The removal of the surplus metal on the projection 
B was at the time of our visit being effected in the 
manner indicated in Fig. 14, but arrangements were 
being rapidly completed for carrying it out by a 
milling process. The method to be employed is 
sketched in Fig. 10. The cutter will first be fed into 
the work in the direction of the arrow E. When it 
has reached the position indicated its feed motion 
will be stopped and a feed applied to the work in the 
direction of the arrow F, so as tc sweep off all the metal 
indicated by the shading at one cut. The diameter 
of the cutter will be that of the fillet at the root of the 
projection. As the teeth of the eutter durjng the 
second period have to cut partially with their side 
edges, they will be arranged to follow one another 
round the body in a left-hand spiral greove instead 








shaping or slotting. Thereafter the two sides from 
which the trunnions project and the trunnions them- 
selves were finished in a lathe. The operation 
absorbed about seventy-five hours ,and was not 
attempted at the factory, but was let out to sub-con- 
tractors. 

To carry out the work by means of milling an old 
shell lathe, as shown in Fig. 22, was adapted with a 


head of the same form as used for the howitzer guide | 


| teeth, 17 lb. 





Fig. 18—MILLING STAY-BOLTS FOR BOMB-THROWER 


The body of a cutter measuring 6$in. 
| over the teeth to begin with is a little less than 5in. 
|in diameter. Before the teeth are sufficiently worn 
| out to require replacement the diameter over their 
cutting edges may be reduced by re-grinding to 5}in. 
| Finally, as many as 50 per cent. of the teeth may be 
missing without the cutter being thereby rendered 


ineffective. 








rings and the bomb-thrower stay bolts, and on the | 


lathe saddle a special sliding bracket was 
which held the work through its bore and permitted 
it to be rotated and fed longitudinally and trans- 
versely. The first stage in the operations is to 
remove the portion marked A in Fig. 15, by feeding 
the work transversely past the cutter. The work 


is then fed longitudinally on to the cutter, so that the | 


latter may cut down one side of the trunnion, to the 
required depth when a transverse feed is applied, 
and the portion of metal marked B is removed. 
The portion C is similarly removed. The work is 
then rotated through 45 deg. The face now presented 
to the cutter is plane all the way across, but it cannot, 
unfortunately, be completely milled, for the trunnion 
on the preceding face would strike the cutter if an 
attempt were made tosweep the metal off by a con- 
tinuous transverse feed. The metal has, therefore, 
to be removed in two portions, D and E, and a portion 
F has to be left at the centre for removal subsequently 
on a shaping machine. Thus the operations on the 
first and second sides of the octagon leave behind 
a portion of metal G, part of which is removed sub- 
sequently on a lathe during the turning of the trun- 
niens and part on a shaper. The third face H is 


of in a right-hand one as is usual, and their front edges | next presented to the cutter by a second rotation 


will form steps on the spirals, 


of the work through 45 deg. It is completely finished 


fixed | 


BRITISH RAILWAYS IN 1918. 


-Civit engineering work on British railways has 
been at a standstill practically during the past year, 
and our present record is the shortest annual review 
of railway work we have ever presented. And yet 
1918 was an eventful year. The set-back to the 
Allied army last spring led to the dispatch overseas 
of further reinforcements, the conveyance of which 
to Southampton was an even greater marvel of 
transportation skill than were the movements of 
the military at the time of the mobilisation in August, 
1914. In this and many other respects British 
railways upheld their magnificent reputation for 
administrative ability and resource, and the cessa- 
tion of hostilities saw them without a single failure 
being recorded against them. Two other events 
during the past year of the greatest importance to 
railways were (1) the publication of the Report of 
the Select Committee on Transport within the 
United Kingdom, and (2) the changes in the relations 
between railways and the State mentioned by Mr. 
Lloyd George and Mr. Churchill. Both these events 
are noted below. In view of the varied character 





of the items worthy of record it will be convenient 
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if these be noted in chronological order and not 
under subject headings. 

On the night: of January 18th two goods trains 
met on the single line of the Cambrian Railway at 
Parkhall, near Oswestry, by which one of the engine- 
men was killed. Conflicting electrical tablets had, 
by some means or other, which were never cleared 
up or explained, been obtained, which allowed 
two trains to be in one section at the same time. 
The following day, as a result of the melting of fallen 
snow, a slip occurred north of Little Salkeld, near 
Carlisle, on the Midland Railway, which obstructed 
both the main lines. A down express was approach- 
ing at the time, and was partly derailed, with the 
result that seven: passengers were killed. The Board 
of Trade report acquitted all concerned of blame. 
This was the first fatal accident to a passenger 
train for just over twelve months, and, except one 
on June 15th at Aberdeen, where a boy was killed, 
the only fatal passenger train accident of the year 
~—yet another remarkable record for British railways. 
On January 3lst there occurred the most serious 
dislocation of railway travel in London, owing to 
fog, for many years: so annoying and so apparently 
unnecessary were the delays that we felt compelled 
to discuss them in a leading article which appeared 
in THE ENGINEER of February 8th. 

On March 20th Mr. Lloyd George received a 
deputation which presented to him certain resolu- 
tions passed by the Trades Union Congress. In- 
cluded in the resolutions was an advocacy of the 
netionalisation of railways and canals, towards 
which, according to an official report subsequently 
issued, the Prime Minister expressed his sympathy. 
The problem of the privately owned railway wagon 

_ Teceived some relief by the establishment, as from 
March 3lst, of Wagon Repairs, Limited, which is 
& combination of the principal wagon-repairing com- 
panies. The practice was that particular firms were 
appointed to repair all privately owned wagons, 
and wagons might, as a consequence, have to travel 
many miles in order to reach the nearest shops 
of the repairing firm. Under the consolidation 
scheme all wagons, regardless of who built them or 
owns them, will now go to the nearest shops. On April 
“5th railway war wages were increased 4s. per week 
to 25s. 

The necessity for further restrictions on travel 
was very apparent in the spring. Much, more or 
less foolish, talk was made about aliens, escaping 
the air raids in London, living at the seaside and in 
the country, and thus creating additional travel. 
It was thought—in our opinion quite wrongly— 
that these restrictions could be effected by limiting 
the issue of season tickets, and on April 30th the 
London Gazette published an Order in Council authoris- 
ing the Board of Trade to make regulations thereon. 
The facts were explained by the President of the 
Board of Trade in the House of Commons on May 8th, 
who, as illustrating the necessity. for reducing rail- 
way travel, said that if the traffic carried on Govern- 
ment account had had to be paid for, the railway 
revenue would have been roughly £95,000,000, as 
compared with £64,000,000 in 1913, an increase 
of more than 48 per cent. The subject was further 
referred to in the debate of the 15th idem on the 
Vote for the Board of Trade. 

On June 15th a collision occurred at the south 
end of Aberdeen Joint Station, by which a boy 
scout lost his life. The signal box is manned by the 
Caledonian, and three men are on duty on each of 
the eight-hour shifts; one man was, however, at 
the time away at his tea. Owing to a want of under- 
standing, one of the men made a movement which 
clashed with a movement made by the other signal- 
man, and the collision ensued. In THE ENGINEER 
of June 21st appeared a review of the report of the 
Departmental Committee on the Engineering Trades, 
and in that for June 28th was noticed the report of 
the Committee on Electrical Trades. In the former 
report reference was made to standardisation of 
locomotives, and in the latter to electric traction. 
During July the Board of Trade called upon all 
owners of private rolling stock to send in, by August 
Ist, certain particulars of such stock. The informa- 
tion thus obtained has not been made public; it 
was required for the consideration of the railways 
so that they might formulate proposals as to common 
user of privately-owned wagons. During September 
it was announced in connection with the subject 
of economy in fuel, that on August 3lst the twelve 
leading English railway companies had coal for 
four and a-half weeks’ supply only, as compared with 
enough for eight and a-half weeks twelve months 
previously. 

_On September 18th and 19th the Railway Execu- 
tive Committee, acting on behalf of the Government, 
came to an agreement with the National Union of 
Railwaymen and the Associated Society of Loco- 
motive Engineers and Firemen respectively, that 
the war wages should be increased by 5s. per week. 
The men wanted 10s., but it was agreed instead 
that wages be thereafter advanced automatically 
with the increase in the cost of living, the basis 
being 110 per cent. over July, 1914, prices as equal 
to 30s.—the rate to which the war wages for men 
was then being advanced. This did not suit some 
of the men—mainly members of the Associated 
Society—and they struck work on Monday, the 
23rd. The railway companies, however, assured 


the President of the Board of Trade that they were 
mastery of the situation, and the Government taking, 
therefore, a firm stand, the strike fizzled out by the 
following Friday. Mr. J. H. Thomas, the general 
secretary of the National Union, regarded the strike 
as an act of want of confidence, and resigned his 
position. The majority of the members, however, 
showed him that he had their support, and his 
resignation was subsequently withdrawn. 

October Ist was the jubilee of the Metropolitan 
District Railway, that company’s line, from the end 
of the Metropolitan Railway at Kensington High- 
street to Gloucester-road having been opened on 
October Ist, 1868. 

The presidential address of Sir John Aspinall at 
the Institution of Civil Engineers was delivered on 
November 5th. It was reproduced in THE ENGINEER 
of the 8th and 15th, and covered such important 
subjects as an increased structure gauge, standardisa- 
tion of locomotives, equipment at sea ports, privately 
owned wagons, steel sleepers and electric traction. 
It may here be observed that in the second week of 
December it was announced that Sir John will retire 
next month—-February—from the position of general 
manager to the Lancashire and Yorkshire Railway, 
and join the board of directors. 

The President of the Board of Trade stated more 
than once during the year that railways could not 
return to their pre-war condition, and on September 
7th Mr. G. N.. Barnes said in Glasgow, in reply to a 
question, that the War Cabinet had been too busy 
winning the war to think about the future of the 
railways. In view, apparently, of the approaching 
general election, Mr. Lloyd George at Westminster 
on November 16th, and a few days later at Wolver- 
hampton, spoke of transportation being controlled 
by the State, but neither then nor since has he 
given any indication as to what he proposes. Mr. 
Churchill at Dundee on December 4th said, however, 
that the Government had made up its mind that 
nationalisation of railways was the policy. The 
observation was made in reply to a heckler, and was 
apparently not a considered statement. On Novem- 
ber 23rd appeared the Second Report of the Select 
Committee on Transport. It reeOmmended unifica- 
tion of the railways, but did not specify whether by 
State ownership or under company operation. 

On November 13th the Board of Trade, in accord- 
ance with the agreerrent of September 19th and 20th, 
awarded the men another 3s. per week, thus bringing 
the war wages up to 33s. per week. After the strike 
of drivers in August, 1917, Sir Albert Stanley under- 
took, within a month of the cessation of hostilities, 
that the Government should consider an application 
from the men for an eight-hours day. The men 
took advantage of this undertaking after the armistice 
was signed on November llth, and at a meeting on 
December 6th an eight-hours day as from February 
Ist was agreed to by the Government. 

The end of the year found the railways very busy 
with movements caused by demobilisation. Men 
from overseas, and from the home depéts, are being 
conveyed to mobilisation camps, of which there are 
to be seventeen, and from these camps it is hoped to 
eventually demobilise from 2000 to 3000 men each day. 








OBITUARY. 


WILLIAM FLETCHER. 

WE regret to have to record the death of Mr. 
William Fletcher, which took place at Cromer on 
December 22nd. Mr. Fletcher, who was in his 71st 
year at the time of his death, had devoted the whole 
of his life to the study and design of traction engines 
and road locomotives, and during a long career was 
in the employment of nearly all the leading traction 
engine builders of the country. He served his time 
with Marshalls, of Gainsborough, returning to that 
firm at a later date in order to take up the post of 
chief draughtsman. He also spent more or less lengthy 
periods in the service of Alexander and Sons, of 
Cirencester. Wallis and Steevens, of Basingstoke, 
Burrell and Sons, of Thetford, Ransomes, Sims and 
Jefferies, of Ipswich, Clayton and Shuttleworth, of 
Lincoln, and Davey, Paxman, of Colchester. Many 
of the engines which were built to his designs were 
illustrated in THE ENGINEER, the earliest, we believe, 
appearing as long ago as 1871. 

Mr. Fletcher was a most excellent draughtsman and 
an able designing engineer. He took out several patents, 
among which was that for the application of Joys’ 
valve gear to roed engines. He was the author of 
several books dealing with the steam engine and road 
locomotion, and was a frequent contributor to our own 
columns and to those of other engineering journals. 


G. F. MORT. 

WE have received from Mr. J. C. Mort, with a re- 
quest that we should publish them, the following 
particulars regarding the career of his brother, the 
Jate Mr. G. F. Mort. 

“Mr. G. F. Mort, of 3, Leopold-road, Ealing Com- 
mon, died on December 2lst, aged 45. He was 
educated at Bilton Grange, Aldenham, New College, 
Oxford, Glasgow University, and University College, 
London. 








‘For several years he was well known on the 


Solent as a yachtsman, racing boats of his own design 
invariably named ‘ Rathe.’” These designs were 
based on a theory of ship design which unfortunately 
he was too young to get taken up. 

_ “In 1902 he decided to devote himself to engineer- 
ing and started under the title of the New Engine Com- 
pany. He designed the new engine, or N.E.C. car. 
His aim was to produce a motor ear which would 
give the owner comfort and accommodation beyond 
that of the standard type of ear. but his production 
was too unorthodox to attract many purchasers. 
When he desiged this ear he had no practicai engineer- 
ing exnerience, had never been in any works but his 
own 

“Immediately on completion of this work he took 
up the designing of aeroptane engines. He chose 
the two-stroke type. Starting with an engine of 
20 horse-power, he produced a series of designs of 
ever increasing power. His most suecvessful engine 
was of 50 horse-power. and this type was flown over 
many thousands of miles and was the only English 
engine to take part in the Gordon Bennett race at 
Eastchurch in 1911. Unfortunately, bis resources 
were exhausted in 1913 and the work was stopped. 
Mr. Mort did this work directly in preparation for the 
war: he clearly foresaw the war and the vital need 
for flying machines. When the war came his special 
skill and knowledge were overlooked, but he threw 
himself with all his energy into the manufacturing 
of parts of the foreign engines which this country 
adopted. In this work he was «xtraordinarily 
successful, though he had had no experience of manu- 
facturing in large quantities. His devotion to his 
work, his determination never to shirk what he felt 
his duty, completely wore out his bodily strength. 
His death was a great loss, for he was an engineering 
genius, with his mind fully stored and trained by 
practical experience. He leaves a great memory 
with all who knew him in his work for his patient 
endurance of much hardship, his never failing courage, 
his foresight. his extraordinary power of completely 
understanding every problem, and his determination 
to have perfection in every detai! ot every design.” 








BOOKS OF REFERENCE. 


Tue Oldham Chamber of Commerce has followed the 
lead of numerous other Chambers, and has issued a 
Commercial Year Book. ‘The volume, which is published 
by Bomrose and Sons, Limited, of Derby, closely rese:nbles 
in general outline its forerunners. It contains first of all 
an introduction by the President of the Chamber, and then 
an article devoted to the municipal and industrial activities 
of Oldham, and an explanation of why it has become the 
centre of the cotton industry. Following that there is a 
history of the Chamber of Commerce, which is succeeded 
by a section dealing with the various trades of the town, 
which include, in addition to cotton, those relating to 
engineering, textile machinery, steam engines, boilers, 
machine tools, hoists and cranes, weighing machines, 
kitchen ranges, brushes, cop tubes, chemicals, cycles and 
motor cycles, sewing machines, gas meters, leather belting, 
ropes and twines, velvet, and coal mining. After that 
there are articles on Ashton-under-Lyne, and Rochdale 
and Saddleworth. Next comes a coloured section of 
advertisements, which though not so extensive as has 
been the case with some of the other year-books, is ex- 
tremely well produced. Finally there are classified trade 
indices in English, French, Spanish and Russian. 

PRECISELY on the day of the year corresponding to that 
on which we received from Kelly’s Directories, Limited, 
of 182, High Hoiborn, London, W.C. 1, their 1918 Post- 
Office London Directory, the 1919 issue of that invaluable 
book has come to hand. For a number of years now the 
volume sent to us has contained not only the portions 
dealing with streets, the Banking, Official and Court 
directories, and with the Commercial and Trades sections. 
but also those portions relating to the County Suburbs. 
This year there is an innovation, caused, it is explained, 
by the fact that the binders—owing to a large portion of their 
staff having been required for military service and national 
work—have been unable to deal with volumes extending 
to many thousands of pages. So this year, instead of one 
volume, there are three. The first is entitled ‘‘ Official, 
Streets, Law, Court, &c.”; the second ‘‘ Commercial, 
Trades, Advertisements; and the third ‘ County 
Suburbs.” Of the customary maps one is included in 
Volume I., and the other in Volume III. Saving for this 
subdivision there appears to be no change whatever, and 
we are not at all sure that the alteration is not beneficial. 
It certainly has given us volumes that are separately more 
easily handled than was the huge tome of past years. In 
any case it is a feat of which the publishers may well be 
proud that, in spite of all the difficulties entailed by the 
war, they have not been once prevented—or even seriously 
delayed—in issuing this Post-office Directory, without 
which London would find it extremely difficult, if not 
impossible, to conduct its business. 











BOOKS RECEIVED. 

Fuel Economy in Boiler-rooms. In two parts. Part I., 
“Fuel Economy and CO, Recorders,” by A. R. Maujer 
and C. H. Bromley. Part II., ‘“‘ Fuel Economy in Boiler- 
rooms,” by Chas. H. Bromley. Second edition. London : 
Hill Publishing Company, Limited. 1918. 10s. 6d. 

United States Department of the Interior—-Bureau of 
Mines. Technical Paper 170, “‘ The Diffusion of Oxygen 
Through Stored Coal,” by S. H. Katz; Technical Paper 
187, ‘Slag Viscosity Tables for Blast-furnace Work,” by 
Alex. L. Field ‘and P. H. Royster ; Monthly Statement of 
Coal Mine Fatalities in the United States, April, 1918. 
“List of Permissible Explosives, Lamps and Motors, 
Tested Prior to May 31st, 1918,” by Albert H. Fay. 





Washington : Government Printing Office. 1918. 
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RAILWAY MATTERS. 


SLEEPING-CAR services have been introduced between 
Paris and Strasbourg and Paris and Metz. 


THE Jamaica Legislature is reported to have voted 
£50,000 for the purchase of railway and other material 
in France and elsewhere, which may be available as a 
result of the cessation of the war. 


THe United States Fuel Administration announces 
that its estimate as to saving 160,000,000 car miles by 
the fuel zone system—like our coal transportation scheme 
of September, 1917—is being fully realised. 


An official of a large steel company in the United States 
is reported by Iron Age to have said that the French 
railways will probably be rebuilt on American lines, 
as American railway methods and equipment have been 
a revelation to that country ! 


From the Ist instant passenger fares and goods rates 
on the railways of South Africa will be further increased. 
The surcharge on long-distance fares will be 74 per cent. 
as compared with the present 24 per cent., and goods 
rates will be increased by 10 per cent. 


Yet another change in the railway world is announced. 
Mr. Herbert Jones, the locomotive, carriage and wagon 
superintendent, Cambrian Railway, retired on the 31st 
ultimo. For the present Mr. G. C. McDonald, the com- 
pany’s engineer, is undertaking Mr. Jones’ former duties. 


THe London and North-Western Railway Company 
introduced the 47 hours’ week at its Crewe Works on 
Wednesday last, the Ist inst. The men work from 8 a.m. 
to 12.30 and from 1.30 to 5.30 on Mondays, Wednesdays, 
Thursdays, and Fridays, and from 8 to 12 noon’on Satur- 
days. The odd half hour is made up by the men working 
to 6 on Tuesdays. 

A NEw chief engineer and general manager to the Entre 
Rios Railways has been appointed in the person of Brig.- 
Gen. G. H. Harrison, C.M.G., D.S.O., M. Inst. C.E., 
Director of Light Railways in France. General Harrison 
is only thirty-six years of age, but has had charge of 
important railway work in the Argentine and Brazil and 
has risen during the war from the rank of Lieutenant. 


A MEssaGE from Washington states that a Bill is to be 
introduced into Congress providing for a federally char- 
tered and incorporated national railway system not owned 
by the Government. Tne proposed corporation is de- 
signed to acquire eventually and consolidate all the 
railways of the United States. The corporation is to be 
exempt from taxes, except the import duties of the United 
Sta‘e3, and the Government is to share in the surplus 
earnings. 

Tae Railway Executive Committee has issued in poster 
form an appeal to traders, in which it is stated that the 
railway companies; are much concerned at the serious loss 
of, and damage to, goods, forwarded by goods or passenger 
train sevice, due, In @ great measure, to unsatisfactory 
packing and faulty direction. The appeal then points 
out seven ways in which traders can help to prevent this 
avoidable waste. Tae poster is printed in two colours, 
the words ‘‘ An Appeal to Tvaders’”’ being in red and the 
remainde* in blue. Tais is quite a new and welcome 
departure. 

AmonG the New Year’s honours are the following names 
of gentlemen directly or indirectly connected with rail- 
ways :—Created a K.C.B.: Mr. R. Elliott-Cooper, Mr. E. 
R. Moon, the Speaker’s Counsel. Created G.C.B.: Sir 
Eric Geddes. C.B.: Mr. E. G. Mcggridge, assistant secre- 
tary, Railway Department, Board of Trade. C.M.G.: Mr. 
Jame3 Fraser, Caief Commissioner of Railways, New 
South Wales. Created C.I.E.: Mr. E. A. 8S. Bell, agent, 
Eastern Bengal State Railway, Mr. F. J. Preston, chief 
engineer, G.1.P. Railway, Mr. F. W. Hanson, late general 
traffic manager B.B. and C.I. Railway. 


A SPECIAL train has been fitted up by the Great Southern 
and Western Railway Company, for the use of the 
General Officer Commanding-in-Chief in Ireland. The 
train is provided with a bedroom for the G.O.C., a private 
office and a bathroom, the bedroom and bathroom being 
fitted up more or less as those apartments would be fitted 
up in @ private house. The members of the G.O.C.’s 
personal staff are also provided with bedrooms and a 
shower bath as well as with a general office. A carriage 
is also fitted up to accommodate officers’ servants, and 
the train is completed with a motor and luggage van, 
the whole train being corridor throughout. 


Two new travelling post-offices were built at Inchicore 
works during 1918, tor the important day mail service 
between Queenstown and the Mail Packet Pier at Kings- 
town Harbour. These vans are 57ft. long over head- 
stocks, and run on two four-wheeled bogies. The sorting 
boxes are arranged for about two-thirds the length of 
the vans along one side. Net apparatus and delivery 
arms are arranged at both sides towards the ends of the 
vans for dealing with mail bags on the up and down 
journey respectively. The net apparatus is of the ‘‘ inset ”’ 
type, and when not in use, lies in recesses in the panelling, 
80 as not to encroach on the overall width of 9ft. which 
is the standard for Great Southern and Western Railway 
coaching stock. 

THE annual reports of the South African railways now 
cover the financial year ending March 3lst, and not the 
calendar year. The report recently to hand covers, 
therefore, the fifteen months under March 31st, 1918. 
The receipts from railways for the financial year were 
£14,315,860 and the expenditure £10,817,669. The net 
receipts were thus £3,498,191, compared with £4,451,090 
for 1916-17, and £4,659,120 for 1915-16. Whilst the re- 
ceipts were higher the expenditure was higher still ; 
the increase in the former was 5.37 per cent. and in the 
latter 18.41 per cent. Of the increase in expenditure 
£764,009 was for contributions to renewal funds, and of 
the remainder £213,639 was for maintenance of way. 
Quite £100,000 of this was due to wash-aways. Main- 
tenance of rolling stock increased £292,411, owing to the 
increased cost of materials. By reason of war conditions 


the price of imported material has considerably increased. 
An effort to meet these conditions by manufacturing 
locally solved the difficulty of supply, but not that of 
cost, as the imported article, being manufactured on a 
much larger scale, was cheaper per unit. 





NOTES AND MEMORANDA. 


TxuE United States Fuel Administration estimates that 
the “skip-stop”’ system, adopted throughout America 
September 15th by streetjrailways, will save 1,500,000 tons of 
coal annually. It requires three times as much electric 
current to start a car as to run it a block. 

SomE metals will occlude both oxygen and hydrogen, 
both gases being expelled again under certain conditions. 
An example of this is shown in lead in the accumulator 
or storage battery. On the cathode plate hydrogen is 
occluded, on the positive or anode, oxygen (the combina- 
tion PbO,). The current of electricity charging the cell 
decomposes water, and on discharging the cell, water is 
re-compored by the liberation of the oxygen and hydrogen 
in a nascent form. 

WATERPROOFING of drawings and tracings so that they 
can be used in wet places, is done by the use of a prepara- 
tion composed of rubber and benzol. A convenient 
quantity of the solution may be made by adding a piece of 
rubber about 4in. square to a half pint of benzol in a 
quart jar. The rubber will soon swell to three or four 
times its former bulk, and will be ready for use in 24 hours. 
To prepare for use, pour about half the above quantity 
in another jar for thinning down. If drawings are to be 
coated, use a rather thin solution that will spread well 
under a brush. The drawing should be coated on both 
sides. 

AccorpInG to Mr. E. W. Rice, President of the American 
Institute of Electrical Engineers, when discussing railway 
electrifications as a possible future opening for coal saving 
in the United States, the consumption by steam-driven 
railways amounted to 25 per cent. of the total coal mined, 
and the coal was used under such inefficient conditions 
that six pounds were required per horse-power hour. 
Electric traction could boast an efficiency three times as 
high. Accordingly, if all railways were converted to 
electricity a saving of 16% per cent. of the total coal 
consumption could eventually be made—far more than 
could be achieved by suppressing lighting altogether. 


THE great scarcity of wool in Germany has rendered 
increasingly difficult the manufacture of air-filters using 
pockets of woollen material. As air filters are essen- 
tial in connection with the cooling of electric machines 
and the operation of compressors and the like, it has been 
necessary to devise new types of filters not using wool. 
A firm has developed a filter constructed completely of 
iron. The abstraction of particles from the air is effected 
by passing it through iron filtering surfaces that offer a 
large surface to the current of air, and impose frequent 
changes in its velocity and direction. The filter differs 
from other filters without wool in requiring no water or 
oil, the process being carried out dry. 


THE conflict just past, with many branches of science 
co-operating, was notably a chemical war. In his address 
to the American Chemical Society, Dr. C. L. Parsons 
stated that the census begun early in 1917 led to the card- 
indexing of about 15,000 American chemists by July, 
and within a few months more than 700 of them, with 
nearly 1100 helpers, were at work on problems relating 
more or less directly to gas warfare, including protection 
against poison gases, the development of new gases and 
processes, smoke screens and grenades, coloured rockets, 
gas projectors and flame throwers, and other materials. 
In June, 1918, this work was transferred to the new 
Chemical Warfare Service. The organisation is unique in 
being the first recognition of chemistry as a separate branch 
of the military service, and it is charged with the responsi- 
bility of providing chemists for all needs and industries of 
the war and the Government. 


From an article which appeared in a recent issue of the 
Scientific American we learn that by Armistice Day the 
United States had completed 15,000 ‘ Liberty ’’ aero 
engines. These motors had been manufactured during the 
preceding eight months and were in part fulfilment of 
contracts for a total of 22,500 engines distributed among 
six different firms. A considerable amount of information 
regarding this celebrated design of aero engine was given 
in our issue of October 18th, 1918. To the particulars 
therein given we may now add that while in March, 1918, 
the engine developed 432 horse-power and weighed 808 Ib., 
later improvements raised the output in May to 450 horse- 
power and the weight to 825 lb. Thus the weight per 
horse-power has been improved from 2.00 Ib. in 1917 to 
1.87 Ib. in March, 1918, and 1.83 Ib. in May. On scme 
tests the horse-power developed by this 12-cylinder engine 
has risen as high as 480. The petrol consumption has also 
been improved. Thus in March, 1918, it was 0.501b. per 
horse-power hour, while by May it had been reduced 
to 0.46 1b. In order to test the performance of the engine 
at high altitudes it was mounted on a motor truck, fitted 
with the necessary apparatus, and taken to the summit 
of Pike’s Peak, 14,100ft. above sea level. 


In an article in Génie Civil, the author points out that 
as soon as peace is declared there should be a great harvest 
of sunken vessels which can be raised to the surface again. 
The greatly improved methods now available will permit 
of raising vessels from much greater depths than was 
formerly possible; the British Admiralty has officially 
reported 12 million tons of vessels sunk between August, 
1914, and January Ist, 1918. Beforejthe war the value 
of a ship and its cargo was on the average about £25 per 
ton; at present it is worth three times as much. The 
author then proceeds to describe the various methods 
used for refloating sunken vessels. If they are only par- 
tially submerged, it is sufficient to close all openings in 
the hull and then pump out the vessel. If totally sub- 
merged there are four processes: (1) To build a coffer- 
dam over the vessel and pump out the water from it 
faster than water enters—this method was employed 
for raising the Walkiire at Tahiti; (2) to build a 
tight cofferdam around the hull, then pump it out and 
repair the damage—this was the method used in raising 
the Maine and the Liberté, the latter of which was 
filled with projectiles ; (3) the water may be forced out of 
certain compartments of the vessel by compressed air, 
but these compartments must first be rendered water-tight ; 
and (4) the breach in the hull may be temporarily repaired 
by divers and then a cofferdam may be built over one of 
the hatchways and the water pumped out of the hull 
sufficiently to enable the vessel to be refloated. 


MISCELLANEA, 





Pic iron made at Pretoria is being shown in a prominent 

window in the Rand Club Buildings, Commissioner-street, 
Johannesburg. 
WE can now definitely announce that the London Iron 
and Steel Exchange will be formally opened on Tuesday, 
the 11th February, at the Great Hall of the Cannon-street 
Hotel, and thereafter be open every Tuesday afternoon 
between the hours of 1.30 and 4, for the transaction of 
business. 

Our mining correspondent writes that the votes recor ded 
in the ballot for the election of the first permanent president 
and secretary of the Miners’ Federation of Great Britain, 
which are now being counted at Southport, show that only 
about 50 per cent. of the 700,000 members of the Federation 
evinced sufficient interest to give their votes. 


THE provisions of a law enacted by the Congress of 
Uruguay require the use of the metric system in all trade 
transactions. Merchants are forbidden to sell by the piece, 
package, or for a fixed sum of money, even at the request 
of the customer, articles susceptible of sale by weight or 
measure without the use of the metric system. 


In consequence of the more extensive use of blast-furnace 
slag and other substances for cement making, a Research 
Committee of the German Cement Makers’ Union has, 
according to a German chemica] journal, been recently 
formed to carry out systematic investigations as to the 
chemical reactions which take place within such com- 
pounds. 

ARGENTINA, as a result of the war, has been forced to 
seek the development of its own natural resources. It 
has been suggested that the Government build an electric 
power plant at the Igazu Falls, for the purpose of solving 
the fuel problem. As these falls are among the highest 
in the world, and about three times as wide as Niagara, it 
is estimated that millions of horse-power could be 
developed without detracting from their beauty. 


Ir has at last been demonstrated beyond a shadow of 
doubt that the most ccmplicated malleable castings can 
be regularly produced by many concerns without a trace 
of sbrink, and of a strength and- ductility not thought 
possible some years ago, says the Iron Age. The engineer 
now knows this to be the case and knows as well that we 
have outgrown and made up for past misdemeanors. 
Discard the chill, and in its place substitute risers or heads 
of such height and section as will furnish sufficient pressure 
of fluid metal to make sure the casting’s integrity. 


Tue following is a formula for mixing serviceable floor 
paints :—To one gallon of white lead of the desired shade 
add 3 lb. of litharge which has been worked out smooth 
with a little of the paint. This will dry hard. Mix only 
as wanted. It will harden in the pot. A durable floor 
paint may be made by adding to paint mixed as usual 
a small amount of varnish—perhaps one pint or a quart of 
varnish to the gallon. If the floors are outside and 
exposed to the weather, spar varnish is best. If the floors 
are not exposed to the weather, use floor varnish. 


A NEW heat-insulating material is being produced in 
Sweden which is stated to be very promising. The chief 
material is a kind of clay, ‘* molera,’’ which is very porous, 
each grain appearing to be hollow. This fact is no doubt 
largely responsible for its great heat-insulating properties. 
After it has been burnt the molera becomes extremely 
light. Before it is burnt it is mixed with cork. The new 
insulator is said to be primarily suitable for lagging steam 
pipes and boilers, but may also have uses for the pro- 
duction of sound-proof chambers, and as a medium to check 
the transmission of vibration. 


Various figures are at times given for the output of 
benzole by the gasworks of this country. The figure has 
been put by a good authority at 30,000,000 gallons per 
annum, says the Commercial Motor. But the annual 
consumption of motor spirit, with the vast extension of 
the use of mechanical haulage, may be put in the imme- 
diate future at 180,000,000 to 200,000,000 gallons, so 
that on the point of competitive value benzole is apt to 
fall short, and, doing so, is in danger of being absorbed in 
the meshes of the petrol distributing concerns or even of 
diminishing, the easier course being taken by the gasworks 
companies of allowing the benzole to remain in the,gas. 


CoMPLETE control of the power situation on the United 
States side at Niagara Falls has been obtained by the 
Niagara Falls Power Co. as a result of consolidation with the 
Hydraulic Power Co. Announcement is made under 
date of October 3lst, 1918, of the merger of the Niagara 
Falls Power Co., the Hydraulic Power Co. and the Cliff 
Electrical Distributing Co.—a small subsidiary concern 
owned by the Hydraulic Power Co. The merged concerns, 
says the Canadian Engineer, will be operated under the 
name of the Niagara Falls Power Co. The Hydraulic 
Power Co. is entitled to use 6,500 c.f.s. of the 20,000 c.f.s. 
allotted by treaty as the permissible diversion from the 
Falls by United States concerns, while the entire remaining 
13,500 c.f.s. has been used by the Niagara Falls Power Co, 


Ix a paper read recently before the Institution of 
Petroleum Technologists in London on the motor fuel 
problem, Dr. W. Ormandy said that if attempts were to 
be made to utilise aleohol in admixture with other fuels 
a large amount of research work would have to be done. 
It had been proved that alcohol was entirely satisfactory 
for specially designed engines and experiments went fer 
to prove that the modern petrol engine would work quite 
well on alcohol-benzole mixtures: but the best limits 
within which such mixtures could be employed still 
remained to be found out. There were problems relating 
to the viscosity of aleohol-benzole, alcohol-ether, and 
alcoho!-benzole-ether mixtures, which awaited investi- 
gation. The vapour tension of admixtures of various fuels 
was not by any means the mean of the various ingredients 
of the mixture. They had to find out what percentage 
of water could best be retained in the alcohol. Although 
aleohol and benzole were miscible in any proportion, 
that was not true if the aleohol contained more than a 
certain quantity of water, aud the equilibrium not only 
of alcohol-water-benzole mixtures had to be investigated, 
but the possible influence of paraffin compounds and any 
other fuel which might have to be eventually added to the 





mixture. 
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BP In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public and intended 
for insertion in this column, must in all caser be accompanied by a 
large envelope, leuibly directed by the writer to himself, and stamped. in 
order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 

QP All letters intended for insertion in THE ENGINEFR or containing 

questions should be accompanied by the name and address of the writer, 
pose necessarily for publication but as a proof of good faith. No notice 
whatever can be taken of anonymous communications 


BP We cannot undertake to return drawings or manuscripts ; 
therefore rejuest correspondents to keep vopies. 
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1918—A Retrospect. 


THERE was never a year of which it was more 
difficult to write a retrospect than last year. It was 
crowded with events of which it is impossible to see 
as yet the correct bearings, events which had, and 
which will continue to have, a marked effect upon 
engineering science, technology, and trade in al] their 
aspects, and yet which still defy analysis, and are too 
confused and complicated to permit even of clear 
statement. Consider, for example, the vast changes 
which the termination of the war has brought about, 
and the legacies that are left to us by our war-time 
endeavours and our war-time legislation. There was 
a time when some people deemed it necessary to 
make stipulations that pre-war conditions should be 
restored. We see now the vanity of that prevision. 
As well might we expect a labourer who has turned 
over a load of flints to place each back where it was 
as expect all that goes to the making of social and 
economic life to return to the position it filled before 
the war shook everything from its accustomed place. 
The truth is that we have to begin again ; we have 
to make a new building from the scattered fragments, 
and the best that we can do is to save the foundations 
by careful underpinning, and to restore to their 
positions such capitals, pediments, columns, plinths, 
and other parts as have escaped complete dismember- 
ment. At present the fragments are in disorder, but 
already the new edifice is beginning to arise ; its more 
rapid progress is only delayed by an uncertainty 
about the foundations. No merchant or manufac- 
turer knows yet what his financial position is. The 
war has left us with a vast debt, a debt so vast that 
no indemnity can repay it. On the manner of 
handling that debt the future welfare of the country 
hangs. Under the specious title of a levy on capital 
some persons are pressing the Government to repu- 
diate its bonds, to seize a portion of the securities of 
capitalists so that it may write off its indebtedness. 
It is not for us to enter into the delicate financial 
questions that are raised by such problems, but it is 
for us to point out that as long as there is uncertainty 
about the safety of capital development of industries 
must inevitably be delayed. Can we imagine the 
small investor—the man whose capital is below the 
taxable limit—putting a penny piece into industries 
which may be liable to taxation ? So obvious is that 
difficulty that it has been recognised, in certain 
quarters at least, that the taxation must be per head ; 
that the capital of companies cannot be taxed en bloc. 
Yet what difficulties, what disappointments would 
result were that course pursued. So embarrassing is 
this uncertainty about the financial position that we 
venture to hope that before the usual time the 
Government may find some opportunity definitely to 
declare its policy. 

But if the financia] questions raised at the end of 
the year are sufficiently disturbing, what shall we say 
of another great branch of industry—Labour? Like 
its predecessors, 1918 was disfigured by ugly strikes, 
and by the still uglier phantom of irresponsible 
anarchism—what men call Bolshevism—in certain 
sections of the community. It may be said as truly 
of Labour as of Finance, that until the position is made 
clear the full and complete re-awakening of the 
industrial life of the country must remain impossible. 
There is amongst all intelligent men a desire to see the 
lot of Labour improved. Amongst the latest acts 
of the year was the acceptance of the forty-seven hour 
week in engineering shops, and there is a pronounced 
intention to improve the dwellings of the working 
classes, and to ameliorate generally their conditions 
of life. But these reforms and many another cannot 
make progress as long as a disruptive element, such 
as that which has manifested itself in the North and 
in the Midlands, exists. There is no greater need 





than that the public through its rulers should once 


and for all remove, not by weak concessions but by 
firm’administration, this constant menace to indus- 
trial peace and the amenities of social life. 

Involved with both these questions is the attitude 
of the State toindustry. Despite the evidence to the 
contrary, there are many persons who believe, or who, 
from envy of the personal success of others, desire to 
believe, that all industries of every description should 
be managed by the State for the benefit of all. 
Hitherto no State has ventured to bear so great a 
burden, but under war conditions it was approached 
with some nearness, and there are not wanting those 
who desire to see control maintained. The railways 
are at the moment the principal object of attack, 
but other means of transport have not wholly escaped. 
The attitude of the new Government towards these 
questions is not known further than that Mr. Lloyd 
George spoke in his election speeches of reform of our 
transport systems, and that Mr. Churchill incautiously 
asserted that nationalisation of railways was intended. 
Here, again, is one of the unsettling factors to which 
we alluded. It is difficult to say what influence 
uncertainty has upon progress, but of this, at least, 
we may be sure, that trade, like a fluid, moves best 
when there are no obstacles in its path, or when the 
inevitable objects are of stream-line form. It may 
bé said of all the subjects on which we have touched— 
finance, labour, and State control—that not one has 
yet been reduced to the shape of least resistance, 
and that therefore they all impede the course of 
industry. 

We turn with refreshment from these haunting 
problems to the advancement of science and tech- 
nology. It cannot, indeed, be said of 1918 that it 
specifically added anything remarkable to our engi- 
neering knowledge or to our engineering output. But 
1918 was but the last of a series of “four lagging 
winters and four wanton springs,”’ that the future, dis- 
regarding the calendar divisions, will discuss as a whole. 
Thus considered the year differs in this respect from its 
immediate predecessors, that beforeitended men began 
to see the possibility of turning to useful ends the 
knowledge they had gained in the maintenance of 
arms. Of the vast mass of knowledge that has been 
acquired since 1914 it is as yet wholly impossible to 
form an estimate, but beyond all question we have 
learnt things about the handling of chemicals on a 
huge scale that we could have learnt in no other way 
in so short a time ; that we have had forced upon us 
the value of by-products and the means of conserving 
them ; of the importance of fuel economy ; of our 
capacity for agriculture ; of the richness of metal- 
lurgical resources of the Empire, of our inventiveness, 
of our Jabour supply, and of the nation’s adaptability. 
Our crying need obliged us to do things that we should 
not have done, lacking the pressure, “and have left us 
so much the richer than we were. If it be reasonable 
to doubt that much of the machinery that was put 
down for the making of munitions can ever be turned 
satisfactorily to the manufacture of useful products, 
at least we may rest assured that the knowledge 
gained in the manipulation of plant will not be wasted, 
but, with the help of new and more appropriate 
appliances, will be turned to better ends. Even 
shells themselves, of which huge stores exist, may be 
converted by skilful methods to new uses ; it may be 
materially impossible to beat swords into plough- 
shares, but shell, and the ingots for shell, may, under 
the press, be forced into new and useful shapes ; and, in 
parallel ways, other things, either manufactured or 
partly manufactured, may be turned to new uses. 
We may not decide to use big guns as pipes for 
the conveyance of water or sewage, or rifle barrels for 
the conduction of gas, neither is there any probability 

that we shall bury field pieces muzzle downwards 
in the ground to mark street corners or decorate 
village greens, but we may hope that the ingenuity 
of man will find less radical means of converting such 
material to peaceful purposes than its recommittal to 
the furnace or the forge. Of manufactured articles, 
perhaps nothing has more sharply seized the public 
mind than motor carriages of all sorts. Here the use 
is obvious. The State possesses thousands of vehicles 
suitable for transport purposes, and it is within the 
bounds of likelihood that, through them, the war will 
effect the development of road transport far more 
rapidly than peace would ever have done. With such 
problems as these the minds of engineers have been 
concerned for months past ; indeed, for the last half 
year, ever since the end came in sight, a common topic 
of discussion has been what to do with war shops and 
war material. As we show on another page, the 
conversion of the former is proceeding apace. Possi- 
bly there is no more striking example of this change 
than that afforded bythe great private armament 
firms, Armstrongs, Vickers, Cammells, and so on, which 
have received orders from the Ministry of Munitions 
for the building of locomotives. 

We are conscious that as our hopes turn to the 
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future thither our thoughts have been drawn, and that 
what was intended as a retrospect is, in fact, nothing 
of the kind. Yet 1918 must remain for a century at 
least the greatest year in the annals of the British 
Empire. There were not wanting those who believed 
that Great Britain had passed the meridian of its 
greatness, and was about to decline, as other 
great nations of the earth—Assyria, Egypt, Greece 
and Rome—in their time fell. They were mistaken; 
perchance, because they measured greatness with the 
wrong scale. They looked rather to the works of 
men’s hands than to their hearts and heads; they 
imagined that because there was, according to their 
means of measuring, less progress here than in other 
countries, there was less life ; that because there was 
less organisation there was less energy ; that because 
there was greater ease there was greater indolence. 
They failed to see the enormous capacity of the 
British peoples, they failed to gauge their vast 
adaptability—the virtues of all virtues that is most 
patent in them, the virtue that has made them the 
greatest of all colonisers, and that has knit a far-flung 
Empire into a single whole. The war had not been 
afoot many months before these pessimistic qualms 
were dissipated. Britons in every corner of the 
world showed of what metal they were made, and a 
power of organisation was revealed that astonished 
even those who had never lost faith. To that organi- 
sation, aided by the dogged perseverance of our race, 
and coupled to intellectual powers of which we 
discovered the unexpected depth, we owe 1918, with 
its succession of defeat borne with grim endurance and 
its ultimate victory. Can anyone say again that 
Great Britain is moribund, that it is effete, that its 
end approaches? Have we not every cause to look 
to the future with the rosiest hopes? We have 
realised in ourselves qualities barely suspected. 
We used those qualities for war, but they are as well 
fitted for peace. We find ourselves at the beginning 
of a new year stronger, far stronger than we were 
four years ago. The war has not reduced our 
stature, as our enemies hoped, it has added 
to it. We are conscious now that, industrially, 
there is nothing we cannot do, and that if the 
happiness and contentment of our people must reside 
in industry then we can meet their needs. If, on the 
other hand, it should be found that industry alone 
cannot build up a contented nation, then we have 
learnt by sacrifices that the simpler life is not so 
intolerable as we had deemed it. 

We must, in conclusion of this introduction to 
articles that deal specifically with subjects on which we 
have here briefly touched, say one word about the 
Parliamentary election which came as the final event 
of a wonderful year. Surely in the result we may see 
grounds for the liveliest anticipation. The party of 
moderation has won an overwhelming victory, and 
the anarchical elements in our midst have been 
signally defeated. Even Labour, which, if ever, had 
the chance in this election, has not reached the 
position that was anticipated. The evidence all 
points to the one great conclusion, that the country 
as a whole is opposed to anything savouring of revolu- 
tionary methods ; it desires to see progress towards 
better conditions of life, but progress conducted on 
the sane lines of steady advancement, and not by 
heady revolution. To the Government that won the 
war is entrusted the work of restoring the arts of 
peace. That taskit may accomplish by the wise handling 
of vexed problems, by sympathy and toleration, but 
above all by firmness. It knows now the reliance 
that may be placed upon the common sense of the 
nation : it knows now that the noisy few, the turbulent 
majority, are fearful in their words alone. It has 
the power, because it has the support of public 
opinion, to suppress insurrections and disturbances. 
Let it but use that power wisely and the rapid indus- 
trial development of the United Kingdom is assured. 








FOUR YEARS OF NAVAL PROGRESS. 





ALTHOUGH the ban that was necessarily imposed 
on the publication of details relating to naval con- 
struction during the period of hostilities has since 
been raised, it is not yet possible to give as complete 
a review of the work accomplished in this direction 
as was our custom every New Year prior to the war. 
The Censorship no longer exists, but, on the other 
hand, it is not yet possible to obtain official or other 
authoritative particulars of the many hundreds of 
warships of every description which have joined the 
Fleet since August, 1914; and, we may add, a great 
deal of the information on this subject which has 
appeared in various quarters in the past few weeks 
is erroneous and misleading. It is not yet known 
whether the Admiralty proposes to revert to its 
pre-war practice of issuing to the Press details of 


new construction, or whether it contemplates a 


policy of greater reticence, such as was observed by 





the naval ‘authorities of ‘more than"one foreign Power. 
Down to the outbreak of war we had no official 
censorship of naval news, and both in this country 
and in the United States the naval departments 
were at all times ready to impart information on 
practically any topie within their province. This, 
in our opinion, was the wisest course to take, since 
it fostered professional and popular interest in the 
Navy, and not infrequently inspired criticism of a 
helpful and salutary character. No one suggests 
that the Admiralty should lay bare such matters as 
ought, on the face of them, to be regarded as con- 
fidential. But speaking generally, there is little 
or no justification for the exercise in naval affairs of 
an exaggerated secrecy which, by stimulating curio- 
sity, is likely to defeat the very object it seeks to 
promote. We do not believe, however, that the 
authorities have any intention of trying to run the 
Navy im camera, and we welcome as proof to the 
contrary the public announcement of the first im- 
portant naval launch, that of H.M.S. Mackay at 
Birkenhead, which took place after the conclusion 
of the armistice. In a country governed like our 
own the maintenance of the fighting services on an 
adequate and efficient scale depends in the first place 
on popular interest and support, which would speedily 
languish and fail if the Press were denied reasonable 
facilities for recording the progress achieved in the 
development of the national defences. But we have 
no serious apprehensions on this score, and we look 
forward to the resumption, as soon as circumstances 
permit, of that cordial co-operation between Admiralty 
and Press which, in the years before the war, 
was so powerful a factor in sustaining the public 
determination to keep our first line of defence strong 
and intact. 


Battleships ard Battle-cruisers. 


Since we gave in THE ENGINEER of November 
29th a résumé of the British warships commissioned 
since August, 1914, few additional facts have be- 
come known. The five battleships of the “‘ Royal 
Sovereign’ class, our latest homogeneous division, 
completed in 1915-16, have proved very successful 
and, except in speed, their fighting qualities are fully 
equal to those of the Queen Elizabeth, in spite of their 
smaller displacement—25,750 tons as against 27,500. 
The decision to equip them with oil-fired boilers, 
contrary to the original plan, was justified by the 
results of the trials, a speed substantially in excess 
of contract requirements being attained in each case. 
We understand also that the armour protection, 
both external and internal, of these five ships is 
somewhat superior to that of the Queen Elizabeth. 
The intention was to build three further vessels, 
or eight in all, which would have constituted the 
most powerful battleship squadron in the world ; 
but this plan was modified in October, 1914, at the 
instance, it is said, of Lord Fisher, and the Repulse 
and Renown, which were to have been sister-ships 
of the Royal Sovereign, were designed as battle- 
cruisers capable of phenomenal speed and armed with 
six 15in. guns. This armament cannot be said to 
compare very favourably with the ten l4in. guns 
carried by foreign battle-cruisers now building, 
or even with the eight 13.5in. guns of the Tiger and 
preceding ships, and in view of war experience it 
is unlikely that the policy of reducing the number of 
guns to gain a higher speed—which is often enough 
illusory—will be continued. It is estimated that for 
the combined cost of the Renown and Repulse, three 
‘** Royal Sovereigns’? might have been built, and it 
is not improbable that the change would have sig- 
nified a considerable gain in strength. But the Re- 
nown and her sister were designed for a specific pur- 
pose, and until that purpose is fully revealed, to- 
gether with the record of these vessels on service, 
it would be unfair to pass judgment upon them. 
This remark applies equally to the large cruisers 
of the ‘* Furious”? class, in which the subordination 
of armament and protection to speed was carried 
to even greater lengths. Though the dimensions 
of this class are still withheld, we may say that the 
displacement is by no means so large as the public 
has been led to believe, and they are not officially 
classed as ** battle-cruisers ”’ at all. Comparatively 
light draught and enormous length are two essential 
features of the design, and to give an idea of the latter 
we may say that the Courageous could accommodate 
on her foredeck a battleship of the “‘ King Edward ” 
class-— 440ft. on the water-line. Of the capital ships 
now under construction verv little is known. The 
Eagle, launched at Elswick on June 8th, 1918, and 
then described as ‘one of the largest ships in the 
Navy,” is assumed to be a battle-cruiser, though the 
statement by an American ,contempcrary that she 
will carry a battery of 18in. guns must be accepted 
with reserve. It is, hcwever, common knowledge 
that yuns of this calibre were manufactured during 
the war and mounted on more than one ship. The 
suggestion that the Eagle is the Almirante Cochrane, 
a sister-battleship of H.M.S. Canada, ordered by the 
Chilian Government from Sir W. G. Armstrong, 
Whitworth and Co., in 1912, is, we understand, 
incorrect. It will be remembered that M. Rousseau, 
the naval correspondent of the Temps, who was 
allowed to give some particulars of the ‘‘ hush-hush ”’ 
ships in 1917, mentioned that he had seen still larger 
vessels on the stocks. 





The end of the war came suddenly, almost un- 
heralded by premonitory symptoms, with the result 
that it found us still engaged in naval construction 
on & vast scale. With the cessation of fighting, 
the need for new warships is no longer urgent, but 
it goes without saying that in most, if not in all, cases 
the vessels laid down prior to the armistice must 
be completed for sea. In the following table the 
latest British capital ships are compared with their 
foreign contemporaries, so far as details are known, 
but it should be noted that the construction of such 
vessels in the United States and Italy, as well as 
in Japan, has been greatly retarded by the war and 
by circumstances arising theretrom. 











* Battleships. 
| | 
Queen | Royal 
| Elizabeth. | Sovereign. Agincourt. | Canada. 
pe —E—_ EE ———— EE ————————————E 
Launched .| 1913 | 1915 1913 | 1913 
Length .. -+| 650It. 624ft. 652it. | 626ft 
Beam .. ..|  91ft. 88h it. 9O}ft. | 92HfF. 
Displacement | 27,590 tons 25,750 tons/27,500 tons)28,000 tons 
Designed speed) 25 knots 21 knots | 22 knots | 22.75 kts. 
Armour— 
Belt 13}in. 13}in. 9in. 9in. 
Big guns I4in. l4in. 9in 10in. 
Deck, total - _- 4in 4in. 
Armament 8 lb5in. 8 L5in. 14 12in j10 14in. 
12 Gin. Q. 16 Gin. Q./20 6in. Q.|16 Gin. Q. 
| 4torpedo 4torpedo | 3 torpedo | 4 torpedo 
tubes tubes tubes tubes 
| 
New Mexico} Bayern Fu-So Colombo 
(U.S.). | (German). ; (Japan.). (Italian). 
Launched 1917 1915 1914 Building 
Length .. 600ft 627ft. 630ft. 692ft. 
Beam O74it. O9Fft. 94ft. 9lft. 


32,000 tons /28,000 tons!30,600 tons 30,900 tons 


Displacement 
21 knots (20.5 knots/22.5 knots 25 knots 


Designed speed 
Armour— 





Belt l4in. L5in. 12in. }2in. 
Big guns 18in l5in. 12in 12in. 
Deck, total 3in Sin. 4in. - 
Armament .. 12 I4in 8 ldin. 12 14in. 8 ldin. 
22 din. Q. (16 5.9in. Q./16 Gin. Q. 16 6in. Q. 
2 torpedo | Storpedo | 6 torpedo 3 torpedo 
tubes | tubes | tubes tubes 
Battle-Cruisers. 
Tiger Hinden- | Constitu- | Kirishima 
(British). burg (Ger.). tion (U.S.) (Japan.). 
Launched 1913 1915 Building 1913 
Length 698ft. 698ft. R50ft. 704ft. 
Beam te 90 }ft. 95}it. 95 fit. 92ft. 
Displacement 28,550 tons |28,000 tons 34,800 tons/27,500 tons 
Designed speed 29 knots (26.5 knots, 35 knots 27.5 knots 
Armour— | 
Belt 9in. 13in. | 10in. 
Big guns 10in. 12in. 10in. 
Deck .. 3in. 5in. : 2$in. 
Armament 8 13. 5in. 8 12in. (7) 10 14in. 8 l4in. 
12 6in. Q. [12 5.9in. Q.20 Sin. Q.|16 6in. Q. 
4torpedo | 5torpedo 8 torpedo | 8 torpedo 
tubes tubes tubes tubes 








Both the United States and Japan have in hand 
vessels more powerful than any shown in the above 
tables. The ‘“ Colorado” class—four units—build- 
ing in America will carry eight I6in. guns. 
while the next class, for which financial provision 
has already been made, will displace 40,000 tons and 
be armed with twelve l6in. guns. Japan is building 
the battleship Nagato, of 32,000 tons and 24 knots 
speed, which is to carry either ten or twelve 15in. 
breech-loaders. This vessel is on the stocks at 
Kure, and further ships of the same class were pro- 
jected in the 1917 programme. Among the battle- 
cruisers tabulated, the United States Constitution 
makes a special appeal by reason of her great speed 
combined with an armament sufficient in number and 
calibre. But there has been a heated discussion in 
America with regard to the protection of this vessel 
and her three sisters, various critics having declared 
that the armour is too thin and its disposition faulty. 
The Bureau of Construction has admitted that half 
the boilers will be above the water-line, but claims that 
horizontal armour of sufficient strength will shield 
them from gunfire. The propelling machinery of all 
will consist of turbines with electric reduction gear, 
which was first tried in the naval collier Jupiter, 
and subsequently installed in’ the battleships New 
Mexico, California, and Tennessee. The Constitu- 
tion is to have no less than seven funnels, four of 
which are paired abreast. For the later ships of 
this type 16in. guns are contemplated. The Hinden- 
burg is easily first in the quality of resistance, but her 
battery is comparatively weak, and her speed scarcely 
up to the highest modern standard. The Japanese 
ship is obviously a development of the “ Lion” 
class, but an improvement upon the prototype. 
Owing to the paucity of authentic data, the Renown 
is omitted from the table. A comparison between 
the Royal Sovereign and the Agincourt is instructive, 
for these ships are respective representatives of two 
tactical schools, one of which advocates few guns 
of maximum power, the other many guns of medium 
power. The Agincourt’s broadside of fourteen 12in. 
guns would enable her to deliver twice as many rounds 
per minute as the Royal Sovereign, which carries 
eight 15in., and it is a moot point whether this 
enormous volume of fire with 850 lb. shell would not 
prove more deadly than the fewer but heavier pro- 
jectiles from the Royal Sovereign. A compromise 
between these opposing tactical theories is furnished 
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by the American and Japanese battleships, each armed 
with twelve 14in. guns—50 calibres™long:in the first- 
named. Protection is remarkably good in the Queen 
Elizabeth, Royal Sovereign, the New Mexico, and 
Bayern, fair in the Fu-So and Colombo, and indifferent 
in the Agincourt and Canada. It should be pointed 
out that neither of the last named ships is of British 
Admiralty inception, though both were built in this 
country. 


Light Cruisers. 


Since 1914 we have launched a large number of 
light cruisers, and Germany also has completed ten 
or twelve, but elsewhere the putput of such vessels 
has been yery limited. France has built the Lamotte- 
Bicquet, of 4500 tons and 30 knots; America has 
in hand a group of 7200-ton vessels to steam at 35 
knots; and Holland is building the Java and 
Sumatra, of approximately the same size and power. 
Nothing definite has been heard as yet of the new 
light cruisers which were reported to have been laid 
down in Italy in 1915. In this, as in almost every 
other type of warship, displacement shows a steady 
increase. Full particulars of the latest British 
class are not yet available, but enough is known about 
the vessels to justify the opinion that they are superior 
in most respects to foreign contemporaries, and but 
little inferior to the later and much larger ships 
under construction in the United States and Holland. 
The Curlew and Curacao—to name only two units 
of a very numerous class—of less than 5000 tons, 
have a sea speed of more than 28 knots and a broad- 
side of five 6in. quick-firers. They are good sea- 
boats, and their protection would enable them to 
resist severe punishment from all but the heaviest 
quick-firing guns. Thanks to the energy displayed 
by our shipyards, we are to-day at least twice as 
strong in light cruisers as at the beginning of the war. 
New vessels now being built are understood to be 
armed with 7.5in. guns, and it seems probable that 
the “ light ” cruiser of the future will be fully equal 
to the armoured cruiser of the Dreadnought period 
in size, fighting power and. costliness. In view of 
this tendency it is well to point out that the armoured 
cruiser was universally condemned some years since 
as a wasteful and nondescript type, and it would, 
therefore, be interesting to learn the reason of its 
apparent revival. In the interest of economy, 
it is devoutly to be hoped that we shall not repeat 
the mistake of twenty years ago, when we built 
cruisers of inordinate dimensions and gave them an 
armament so feeble and a speed so low that they 
could neither fight nor run away from antagonists 
little more than half their size. If guns of increased 
power are deemed necessary for light cruisers, it 
would, no doubt, be feasible to mount a number of 
them without going beyond a limit of, say, 6000 tons. 
Once that figure has been passed, the term “light 
cruiser ’’ becomes a misnomer, and considering that 
the protection of our Imperial communications will 
always demand a great number of these vessels, 
and that the larger and more expensive they grow 
the fewer we can afford to build, it would seem 
desirable to fix a limit of displacement consistent 
with the incorporation of such features as experience 
has shown to be really indispensable. 


Destroyers. 


The outbreak of war found us none too well supplied 
with destroyers, and from the first it was evident 
that the Navy would be unable to perform its many 
functions in a satistactory manner until large addi- 
tions had been made to the torpedo-boat destroyer 
flotillas. At that time we could muster only 125 
modern boats of 30 knots and over. To-day, after 
deleting war losses, we possess at least 300. That 
accretion signifies in itself a remarkable shipbuilding 
achievement, the credit for which is shared by most 
of the important yards in the United Kingdom. 
In drawing up its war programme of destroyer con- 
struction, the Admiralty adopted the principle of 
standardisation, paying due regard, however, to 
plant limitations in some yards and to certain charac- 
teristic features of design favoured by other firms 
which had specialised in this branch of work. 
Throughout the period of hostilities the output of 
destroyers was very satisfactory, and, in fact, con- 
stitutes one of the most successful chapters of our 
war industrial record. Almost without exception, 
the boats launched since 1914 are larger, faster and 
more powerfully armed than the pre-war type, 
and whereas a speed of 35 knots was considered 
astonishing in 1914, much higher velocities have been 
attained with ease by some of the later boats. 
In displacement and armament the latest type of 
destroyer is but little inferior to the third-class 
cruiser of ten years ago ; in speed it is immeasurably 
superior. A still more formidable type is repre- 
sented by the flotilla leaders, of which a considerable 
number has been built. The first vessel of this type 
was the Swift, launched in 1907, which reached. a 
speed of 36 knots. bui. seven years elapsed before we 
reverted to the type. Since 1914, more than a score 
of flotilla leaders have been added to the Fleet, 
and others are now in hand. The Mackay, launched 
last month, is a typica! specimen. She is fitted with 


geared turbines designed to develop 40,000 shaft 
horse-power, equivalent to a speed of 36 knots, 
which is practically certain to be surpassed on trial. 





The armament includes five guns of large calibre, 
anti-aircraft guns, torpedo tubes on triple mountings, 
and a supply of depth charges. 


Submarines and Special Vessels. 


Besides capital ships, cruisers, and destroyers, 
we have built during the last four years a great num- 
ber of special types, including about sixty large and 
small monitors, 150 mine-sweeping sloops, and 
nearly a hundred submarines. The monitors and 
sloops .all for no particular mention, their principal 
features being well'known. but attention may be 
directed to the?system of protecting the larger 
monitors from torpedo-attack by fitting them w'th 
an external cofferdaum. or ‘“‘ blister.’”’ This some- 
what crude device has proved very effective, but it 
has the disadvantage of making the ship unhandy 
and difficult to manceuvre. There are very few 
particulars available of the submarines built during 
the war, but it is known that a marked advance 
has heen registered in the important qualities of 
speed. endurance. and habitability. 'n the big 
ocean-going submersibles of the ““K” ciass we have 
resorted to steam as a prime mover, and although the 
advocates of internal-combustion engines condemned 
this as a retrograde step, the vessels are understood 
to have proved very successful. They are pro- 
pelled by geared turbines, and, generally speaking, 
the machinery and boiler installation in the “K” 
class closely resembles that of the latest destroyers. 
It need hardly be said that an important increase 
in surface speed has been gained. When running 
on the surface with their two squat funnels up, 
these ‘“K’’ boats may easily be mistaken for des- 
troyers. While carrying out her trials in the Clyde 
in 1917 the K-13 was accidentally scuttled, and 
many of those on board, including Commander 
F. H. H. Goodhart, R.N., and a number of inspection 
officials, lost their lives. The boat was afterwards 
raised and renumbered K-22. Submarines are now 
divided into several classes. Some were built 
specially for convoy duty, necessitating a large 
cruising endurance and good sea-keeping qualities, 
and others for mine-laying work. In addition to 
bow and stern torpedo tubes, the larger boats carry 
broadside tubes, an innovation that greatly increases 
their efficiency. A number of British firms which, 
before 1914, had not been engaged in submarine 
construction, have since taken up this work with 
success. Early in the war a series of small submarines 
was built by the Canadian Vickers Company at 
Montreal, whence they crossed the Atlantic to Gib- 
raltar under their own power. A survey of foreign 
progress in submarine construction must be deferred 
until the scanty information now available has been 
supplemented. There is, however. no reason to 
suppose that British designs will suffer in any way 
by comparison with the best foreign contemporary 
types. 


Private Yards. 


As typical of the contribution made to our naval 
strength during the war by the private shipbuilding 
and engineering establishments, we give the follow- 
ing outline of the work performed by Cammell 
Laird and Co., Limited, of Birkenhead, the facts 
being taken from a report supplied by the firm. At 
this yard there are building berths for vessels up 
to 1000ft. in length, plant and equipment for com- 
pletely fitting out every class of vessel, and engine and 
boiler shops for the production of machinery of 
maximum power. Of the seven graving docks, 
some will accommodate the largest capital ships, and 
there is a fitting-out basin with an area of fifteen 
acres. Cranes up to 200 tons lifting capacity are 
installed for dealing with the heaviest guns, machinery 
parts, &e. In August, 1914, the yard had under 
construction three cruisers and a flotilla leader, 
and as the result of a special effort the cruiser Caro- 
line was delivered five and a half months before the 
contract date, and the flotilla leader four months 
ahead of time. Since then the yard has completed 
cruisers within twelve months from the laying of 
the keel, and flotilla leaders in nine months. In 
all, since the beginning of the war, Cammell Laird 
and Co, Limited, have built eight light cruisers, 
seventeen flotilla leaders. and eight submarines, 
while other flotilla leaders and submarines are ap- 
proaching compietion. So far as the urgent demands 
of the Admiralty for war vessels would allow. the 
firm has used its endeavours to increase mercantile 
tonnage, and in spite of difficulty in procuring labour 
and material has completed since July, 1914, ten 
large merchant steamers, a number of others being 
now in hand. The miscellaneous work included 
the manufacture of the turbine machinery for two 
large cruisers, the hulls of which were built at the 
Royal Dockyards. Since the outbreak of war 
machinery aggregating nearly 1,000,000 horse-power 
has been manufactured in the firm’s shops, the 
greatest output in a single year being about 450,000 
horse-power. A huge amount of repair work has 
also been accomplished on warships, auxiliaries and 
merchantmen, the following vesse!s being dealt 
with at Birkenhead :-—Nine battleships, sixty cruisers, 
one hundred British and ninety-five United States 
destroyers, eight submarines, two hundred and 
thirty auxiliaries and merchantmen; to which 
must be added one hundred vessels repaired by the 





firm at H.M. Dockyards, making a grand total of 
six hundred and two ships, representing over 2} 
million tons and 4} million horse-power. A notable 
feat was the repair, in record time, of a large battle- 
ship which had been heavily damaged in collision. 
The job was accomplished in sixteen working days, or 
about one-half the time anticipated by the authorities ; 
and not only was the damage repaired, but a con:- 
plete system of fire control was installed in the same 
time. So many men were employed on this work 
that the bill for the sixteen days amounted to £40,000. 
Throughout the period of the war the firm has main- 
tained a staff of from 12,000 to 15,006 to cope with 
marine work, the wage bill for the period approxi- 
mating £7,500,000. Yard extensions include a 
submarine department, shops for the manufacture 
of internal-combustion engines, and several! building 
berths of the largest dimensions. A new type of 
internal-combustion engine, known as the Camel- 
laird-Fullagar, has been perfected by the scientific 
staff of the company, and water-tube boilers of an 
improved type have been built. At the present 
time an electrically-welded ship is being constructed 
atthe yard. This brief review of the war work of, one 
yard out of several may give a conception of the vast 
endeavours of the country. 


Naval Guns, 


Although it is too early to discuss the many de- 
velopments in naval technics which have been effected 
in the past few years, mention may be made of the 
new system of mounting anti-torpedo guns. It had 
long been recognised that the best defence against 
torpedo attack, especially from the surface, was a 
volume of accurate, well-controlled, and very rapid 
fire. When several guns are discharged close to- 
gether aiming becomes very difficult, especially at 
night, and the fire is consequently slow, erratic, and 
ill-controlled. To ensure both volume and rapidity 
of fire, and, at the same time, to minimise inter- 
ference, it was decided to adopt the system of mul- 
tiple mountings for light quick-firing guns, and in 
many British ships the 4in. quick-firers are on a triple 
mount, enabling three guns to be laid and fired by 
one crew. The 18in. naval gun forecast by Mr 
Gledhill a few years before the war has duly appeared, 
but no details are available. At least one of the 
monitors engaged in the final bombardment of Ostend 
was armed with a gun of this calibre. The United 
States Navy now possesses a 16in. gun of 50 calibres, 
which has given excellent results under proof. It 
will be mounted in the hattleships of the current 
programme. 


The Engineers. 


It would be improper to close this necessarily in- 
complete review without paying a tribute to the 
magnificent services rendered during the war by 
the engineering personnel of the Navy. No words 
of ours could do justice to the part these officers 
and men have played in maintaining at the highest 
pitch of efficiency that great organisation. which, 
by universal consent, was the predominant factor in 
overcoming the enemy’s resistance. Under the 
conditions of modern naval warfare. a ship's ma- 
chinery is subjected to tests of endurance undreamed 
of a decade ago. High speeds are no longer the 
exception but the rule, and all prospects of long 
spells of cruising at easy speed vanished with the 
advent of the submarine menace. The strain thus 
imposed on the engineering staff of a warship in 
the danger zone is very severe, and it would not have 
been surprising to learn of frequent breakdown and 
failure, especially in the light cruisers and destroyers, 
which are little more than boxes of machinery. 
On the contrary, however, such cases have been 
extremely rare, and there are numberless instances 
of ships having exceeded their best trial speed when 
the call came for a special effort. In every important 
naval engagement the splendid steaming of the ships 
has received acknowledgment in the despatches. 
A remarkable, but not an isolated, example of engine- 
room efficiency was supplied by H.M.S. Kent— 
a ship completed in 1903 and designed for 23 knots 
—which in the Falklands battle worked up to 24.8 
knots. We hope on a later occasion to deal more 
fully with the Navy’s engineering record during the’ 
war. Meanwhile, as illustrating the perilous sur- 
roundings in which the naval engineer is compelled to 
“carry on” when his ship goes into battle, we 
cannot do better than quote the following pas- 
sages from an article written eight years ago by Mr. 
Charles de Grave Sells :—‘‘ He (the engineer officer) 
goes into action confined down below with the water- 
tight doors shut, the shell gratings closed down, all 
exit from the boiler-rooms absolutely sealed, the 
only possible exit from the engine-room up a narrow 
ladder permitting but one to pass at a time, and this 
ending in a heavy armoured door which, however 
well balanced, would take such time to get through 
that there would be but the smallest possibility of 
even one escaping in time of need, and especially 
as one would have to creep through the opening 
without the assistance of a handrail. There is not 
the remotest chance of escape should anything go 
wrong with the ship or her machinery. No rat in 
a trap was ever caged more securely; than he is. 
And imagine the state of affairs down below. The 
machinery compartments lit by artificial light, 
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with here or there an oil lamp to prevent one being 
left in complete darkness should the dynamos or 
their connections be damaged; the thunder of the 
guns above, an occasional shudder of the hull as 
a heavier blow than usual is received—nothing, 
absolutely nothing to tell how the battle is going. 
Under such circumstances there is no fighting courage 
to keep one’s spirit up, and nothing but stern duty 
to help one in such a time of need . . . A man has 
to have real courage in his blood to consent to serve 
his country under such circumstances.” 








SHIPPING IN 1918. 


SEARCH as you may in the annals of history, it 
will be difficult to find any single year to compare 
with the one which has just closed. It stands alone, 
teeming with events fraught with importance, not 
merely to one individual nation but to all the nations 
of the world alike. In ancient times, in the Middle 
Ages, and in the more recent centuries there have 
been periods and moments of anxiety in our national 
life and in the national life of our neighbours which 
have heen turning points of our career, but the 
year 1918, within the short space of 365 days, com- 
prised a continuous sequence and series of events, 
enveloping the world in conflicting and far-reaching 
issues, which happily have come to a peaceful solu- 
tion, regarded from the point of view of Great Britain 
and the British Empire. 

Shipping, and the term is applied particularly 
to the Merchant Marine, played an important part 
‘in the World War. Great as was the effort of 1914, 
when we were obviously unprepared to meet a situa- 
tion of such stupendous dimensions, and involving 
emergencies of every conceivable character; great 
as was the sustained effort during 1915 and 1916 
in the movement of troops to and fro between the 
various theatres of war; great as was the effort 
during 1917 when British shipping had to bear the 
brunt of the German unrestricted submarine campaign, 
the climax was surely realised during 1918, when it 
was called upon to make a still greater effort by 
transporting United States armies 3000 miles through 
waters infested with dangers from a crafty and re- 
lentless foe. It is too soon for us to realise the magni- 
tude of this effort. Posterity will understand and 
accredit to the British Government, her officials 
and her people, the proper value of the contribution 
of British shipping in the European War. 


Submarine Warfare against Shipping. 


During the year the Germans continued their 
submarine warfare against British shipping. In 
the first quarter 697,668 tons gross were lost to British 
Registry, while the total loss of the other nations 
amounted to 445,668 tons gross. In the second 
quarter the British losses totalled 630,862 tons, 
and in the third 512,030 tons. The losses of the other 
nations were 331,145 tons and 403,483 tons respec- 
tively in the second and third quarters. As the year 
progressed, however, our methods of fighting the 
submarine became more perfect and _ diversified 
from day to day, but it was not till October that we 
were able to put into commission a larger amount 
of tonnage than had been destroyed. One cannot 
over-estimate the menace of the submarine warfare. 
Serious as it was, its seriousness was not fully realised 
by the public at large. In the innermost Government 
circles, and principally in the Departments of the 
Shipping Controller, only was it known to what 
straits we were put in order to find tonnage to cope 
with the demands; space for the carriage of passen- 
gers was at a decided premium ; every available ship 
was withdrawn from the more distant trade routes 
to the East, and to Australia, and crowded into the 
North Atlantic trade to bring to Europe food, muni- 
tions, material of munitions, c., and to transport 
American troops to this country and to France. 

The most valuable ship to the Allies during the 
year was the “ Intermediate ’’ type of vessel, eapable 
of carrying a large quantity of cargo or a large number 
of passengers, as circumstances demanded. The 
Germans, knowing this, directed their attack princi- 
pally. against the large ship, and as this type was 
depleted in point of numbers, the danger to the 
country correspondingly increased. The convoy 
system became the most effective weapon of counter- 
ing attack. The Germans boasted of the efforts 
they would put forward to interfere with the convoy 
system and prevent the carriage of troops across the 
Atlantic. They would carry their campaign to 
the American coasts and .attack shipping there and 
in the Atlantic lanes. This campaign was a failure. 
The convoy system proved an unqualified success. 
The big ship was shielded from attack and Germany 
made to realise that she could not achieve her objects 
at sea. 


The Shipbuilding Effort. 


The critics of the Government who could find no 
good in the “Standard” shipbuilding poli¢y were 
put to flight by the results obtained from this 
type of vessel. The construction of standard 
steamers was essentially a war measure. It was a 
temporary expedient to meet an urgent need. Sim, 
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plicity of design, economy of steel and rapidity of 
construction were the guiding factors. The ship- 
building authorities did not at any time lose sight 
of the value of tonnage of the “ Intermediate ”’ 
quality, for it is to be observed that almost within 
a week of the signing of the Armistice, the Govern- 
ment cancelled all those contracts for ‘* Standard ” 
ships which had not been begun—about 150 alto- 
gether—and arranged that the work on such ships 
in the yards should be pushed forward as fast as 
possible to enable builders to proceed with that type 
of vessel which the shipowners individually desire 
for their various trades. Government work has 
been stopped, and it is anticipated that as soon as 
the accumulation of naval work has been cleared 
a merchant shipbuilding programme of great in- 
tensity will be embarked upon, and the shortage of 
tonnage of the British Mercantile Marine be speedily 
made good. At the end of October this shortage 
was computed to be 3,443,012 tons gross. The 
following table briefly summarises the position as 
it affects Great Britain in comparison with the world. 
The figures are for the period of the war, that is 
from August, 1914, to October, 1918, inclusive. 


Great Britair. Tie Worl4. 
Gross Tons. Gross Tons. 


Total losses from all sources 9,031,828 15,053,786 
New contruction ‘> 4.342.296 10,849,527 


4,204,259 
2,392,675 


4,689,532 
716,520 
3,973,012 
530,000 


Balance (loss) .. .. 
Enemy tonnage seized 


1,811,584 
n'l 


1,811,584 





Balance (loss) .. 
Purchases abroad 


Nett balance (loss) 3,443,012 


The world’s shipbuilding output during the second 
quarter of the present year was 1,243,274 tons, in 
the second it was 1,384,130 tons, so that it is well 
within the mark to say that the losses during the war 
will be made good by the middle of the coming year. 
British tonnage may not, will not, be so readily 
replaced. The type of vessel which is being con- 
tracted for demands more labour and skill, and there- 
fore time, in its completion than the type, essentially 
cargo carriers, which was rushed to completion 
during the past year 


Our Capacity for Shipbuilding. 


By way of illustrating the adaptability and the 
capacity of our shipbuilding yards it will not be out 
of place to refer here to the remarks of Sir George 
Carter, K.B.E., at the launch of H.M.S. Mackay 
on Saturday, December 2I]st, from the yard of 
Cammell, Laird and Co., Limited, at Birkenhead. 
When war broke out there were under construction 
among other vessels three cruisers and on» flotilla 
leader which had to be rushed to completion owing 
to the urgent necessity for the type of vessel. One 
cruiser was therefore delivered to the Admiralty 
54 months, and the flotilla leader four months be: ore 
the contra::t date. The building of other cruiscrs was 
then immediately started, and completed within twelve 
months. During the war tensubmarines have been butlt, 
while on the conclusion of hostilities several others 
were on the slips in an advanced state of construction. 
Ten merchant vessels, including three large ships 
originally intended as liners, have been put into 
commission, along with three of the largest type of 
“Standard ” ships and two others are nearing com- 
pletion. Apart from actual shipbuilding the firm 
undertook a large amount of miscellaneous work 
and repair work. As an instance it: may suffice 
to mention the case of H.M.S. Conqueror. This 
vessel had been in collision and seriously damaged. 
Repairs had to be completed within a given period, 
and this Sir George .j. Carter undertook to the 
Commander-in-Chief to do. Day and night work 
proceeded apace and the ship left the yards, com- 
plete in every respect, on the 20th day after her arrival. 
The conversion of steamers from one type to another 
was still another feature of the work undertaken. 
The late Cunard steamer Campania was made the 
first large seaplane carrier for the Fleet. The repair 
and refitting of American destroyers in European 
waters was yet another part of the war programme 
of the firm, and, in addition, all manner of repair 
vork, comprising damage from mines and torpedoes, 
collision and extensive refits to ships with installation 
of guns and special machinery, fitting out vessels 
for special service, as armed merchant vessels, 
transports, seaplane carriers, and other Fleet auxil- 
iaries, together with merchant vessels of all kinds, 
and amounting to the grand total of 602 vessels, 
502 of which were dealt with at Birkenhead and the 
remainder at his Majesty s dockyards. The tonnage 
of these vessels reaches the immense total of 2,750,000 
tons, whilst the horse-power amounts to 4,250,000. 
The output of the Birkenhead yards during the war 
was given as :—- 





Year. Output Tonnage. Horse -power. 
1914 41,172 . 105,000 
1915 38,846 173,000 
1916 17,940 446,000 
1917 33,890 128,000 
1918 20,260 286,000 
Total 152,108 1,138,000 


With regard to the future shipbuilding programme 
of Cammell Laird and Co., it was mentioned that they 
had orders to build a large passenger vessel for the 
Cunard Steamship Company, and amongst the other 





steamship companies which had placed orders 
with the firm,the P. and O. and the Pacific Steam 
Navigation Company were mentioned. 

By way of illustrating further what has been done 
during the past yesr, reference may be made to 
Harland and Wolff, who have issued the re- 
turns of the output from their Scotch and Trish yards. 
The figures given are: 


Tons, 

Belfast yards 119,445 
Glasgow yards 64,137 
Greenock yar.!s 35,985 
Total 219,567 


with a total horse-power of 209,600. Included in 
the output of fourteen vessels from the Belfast yard 
there were the Minnekahda, over 17,000 tons, Orea, 
15,000 tons, and Minnedosa almost 14,000 tons. 
The largest Glasgow-built vessel was the Regina, 
16,314 tons. The largest Greenock-built vessel 
was the Naldera, 15,000 tons. The firm also carried 
out a large amount of repairs and refits to destroyers, 
submarines and armed cruisers, and extensive re- 
pairs to large vessels damaged by torpedo attack, 
including the 11,000-ton American liner Haverford, 
and 21,000-ton White Star liner Celtic. The firm 
has built and put into service twenty standardised 
ships, and the work in hand includes many more 
Standard ships and mammoth cargo and passenger 
steamers for the White Star line, Royai Mail Steam 
Packet Company, and the Peninsular and Oriental 
Steamship Company. The experiences of the two 
firms which have been taken by way of illustration 
are by no means isolated. Almost all of our large 
shipbuilding yards have had to contend with the 
difficulty of building merchant tonnage while the, 
were actively engaged upon the repair or the con- 
struction of urgent naval work. With this naval 
work reduced to the absolute possible minimum, 
the attention and activities of the yards will be de- 
voted to merchant shipbuilding, and it is reasonable 
to conclude that before long we shall resume our 
position as the chief shipbuilding nation of the world, 
a position which has been temporarily taken by the 
United States. 


Government Control of Shipping. 


The year 1918 was important tothe nations which 
aspire to maritime importance as an opportunity 
of testing the wisdom of nationalisation of shipping. 
For a portion of the year 1917 shipping was under 
requisition, but the full period of 1918 was given to 
Government control. At the close of the year a 
statement, open to considerable doubt, was made that 
the Government had decided to nationalise the rail- 
way and canal transportation of the country, but no 
definite decision had been come to with respect to 
shipping. The hint was rather made that shipping 
would not be nationalised; indeed, the experiences 
of the Department of the Shipping Controller en- 
couraged the opinion that it would not be advisable 
for the country to embark on such a policy at the 
present moment. 

Ships now are being freely transferred to the trades 
in which they operated before the war, and are being 
operated to all intents and purposes on behalf of 
the private business of their owners. but with the 
losses incurred and profits accruing being for account 
of the Government until such time as the vessels are 
freed from requisition. 


Legislation for Shipping. 


During the year the report of the Departmental 
Committee appointed by the Board of Trade to con- 
sider the position of the Shipping and Shipbuilding 
Industries after the war was presented, and in it 
certain recommendations were put forward having 
for their object the improvement of the British 
Merchant Marine during the war, and making re- 
commendations which will tend for its betterment 
in future. In order that the artificial shortage of 
tonnage arising from the submarine warfare may be 
remedied as soon as possible, the Committee recom- 
mends that as an essential condition of peace, the 
enemy countries should be required to surrender 
to the Allies all their merchant shipping, whether in 
enemy ports at the close of hostilities or in the ports 
of countries still neutral. It further recommends 
that the enemy countries should forfeit all the ships 
held up since the outbreak of hostilities in the ports 
of countries that have become involved in the war, 
or which have broken off diplomatic relations with 
them, and to restore to the Allies all the Allied ship- 
ping that may have come into their possession since 
the outbreak of hostilities. It may be remarked 
that these recommendations have in part been already 
acted upon. 

In the view of the Committee financial assistance 
is not required by British shipping to enable it to 
recover its ascendancy in the maritime world. The 
opinion of the Committee is given in the following 
sections :—-75. Our recommendations on this subject 
are as follows :— 

1. The release of privately owned shipping 
from Government operation and control should 
take place when the war comes to an end ; vessels 
still required for Government purposes of any kind 
should be chartered either at market rates or at 
agreed rates based on market conditions. 

2. Any advantage enjoyed by foreign ship- 
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owners as regards rates should cease when the war 
comes to an end, if not earlier; and every effort 
should be made by the Government to see that, so 
far as possible, British shipowners are not placed 
at a disadvantage with their foreign competitors 
in this respect. 

3. Since large sums will be necessary for the 
restoration of the Mercantile Marine, the shipping 
industry should, for the remainder of the war, 
be placed on the same footing as regards profits 
and financial control as other industries, and 
special provision with regard to shipping, such as 
those contained in the Finance Act of 1917, should 
be repealed. we 

4. Immediate steps should be taken to bring 
the rates of hire paid by the Government to British 
shipowners up to a level which will ensure a reason- 
able return on vessels built at present prices. For 
example, it is essential that the tramp owner 
should be in a position to obtain as good a return 
by retaining his investment in shipping as by 
selling out and investing in Government securities. 

5. The Standard ships built by the Government 
during the war, and any other merchant vessels 
owned by the State, should be sold under condi- 
tions of open competition to British shipowners 
as they cease to be required for direct Government 
services arising out of the war. 

76. The release of shipping from Government 
control may be materially facilitated by a wise policy 
in regard to demobilisation. It is difficult to do 
more than outline the broad principles which should 
govern this policy :-— ; 

1. The release of shipping from war service 
should be rapid but also economical. It is of the 
utmost importance that as large a proportion as 
possible of the world’s shipping engaged in trade 
should be under the British flag at an early date 
after the war. 

2. To hasten the process, Government-owned 
ships, including enemy ships, or even chartered 
neutral ships, should wherever possible be sub- 
stituted for privately-owned British tonnage in 
the conveyance of troops, stores and so forth. 
Alternatively, Government-owned vessels should 
be chartered or sold to British shipowners whose 
vessels cannot be released. 

3. In view of the severe depletion of high-class 
tonnage, vessels of the greatest value to trade 
should, so far as possible, be released first. 


Penalising the German Merchant Marine. 


In the conflict of ideas as to the best method of 
extracting an indemnity from Germany, the sugges- 
tion that use should be made of the tonnage situation 
is one which has much in its favour. If Germany 
were denied a single ounce of tonnage for her own 
use, and whatever tonnage she built were held on 
account of the Allies, every available foot of passenger 
space or cargo space would be devoted to the im- 
mediate profit of the Allies. It is necessary to con- 
tinue business relations with the Germans; they 
must be supplied with raw materials, the necessaries 
of living, &c., which cannot be found within her 
borders. Hence freight space is required, but every 
ton of such commodities sent in to her ports should 
be carried and delivered under a c.i.f. arrangement, 
the profits out of which should revert to the Allies, 
and be considered a portion of the War Indemnity. 
Similarly, her manufactured articles and the com- 
modities indigenous to her soil would be exported in 
space held for the account of the Allies. By imposing 
upon Germany this form of punishment a twofold 
object can be secured ; she would be denied the ability 
of entering at once into her normal trade activities 
a* a manutacturing nation, and of flooding the world’s 
market with manutactured goods what time the Allies, 
particularly France and Belgium, are replacing the 
factories and plant which have been ruthlessly 
destroyed or carted off into Germany during hostili- 
ties. The rationing of the world’s supplies of raw 
materials, a form of priority of tonnage, and of the 
supply of the essentials of life must be enforced 
during the period immediately succeeding hostilities, 
and the rightful demands of the Allies for first con- 
sideration would be safeguarded by this method of 
handling German tonnage. These measures would 
certainly tend to protect British shipping in the 
immediate future against enemy encroachment, 
but for the more distant future the situation requires 
to be viewed from another point of view. 


The Freedom of the Seas. 


4 The freedom of the seas is a subject which arises 
out of the events of 1918. The Germans have long 
bewailed the lack of ‘* freedom of the seas,”’ but they 
have never given a detailed definition of the term. 
The seas were free to them,, just as they were free 
tous. The very fact that German shipping and trade 
had to pass underneath the guns of Dover, of Gib- 
raltar, Malta, Suez, &c., came to be irksome and 
grow on their nerves, so much so that they would 
like to see British sea power in this respect removed 
and repiaced by German. A new feature of the 
subject occurs in connection with President Wilson’s 
Peace “pointers.” The President claims freedom 
of the seas, subject to certain defined limitations. 
So does Great Britain who has fought for and guaran- 
teed it for centuries past. No country, by virtue 
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of its naval preponderance, must exact an advantage 
which is not conceded to any of the other nations, 
the exception, of course, being the enemy. To come 
to practical details, the passage of Gibraltar, the 
Suez Canal, the Dardanelles, the Cattegat and the 
Panama Canal must all be free to. the nations, and 
no imposition or restriction in the passage through 
must be imposed on one which is not imposed on the 
others in time of war. The difficulties of the con- 
ception of the term have been accentuated during 
hostilities which have just come to a close. Some 
there are who desire to maintain British sea-power 
as a means—an active means—to further British 
economic interests. Others prefer that the nations 
should meet on purely level terms in the economic 
sense. The divergence of views furnishes ample 
material for a wrangle of first-class international 
importance. Whatever may be the outcome of the 
discussion at Versailles on the subject, a definition 
of the term of “‘ The Freedom of the Seas’ must be 
such that it gives British shipping adequate guarantee 
in time of peace, and a sate guarantee in wars in 
which Great Britain may be neutral. It must also 
guarantee our shipping, our trade, and our commerce, 
in fact our chance of existence, subject to the measure 
of protection afforded by our Navy, in wars in which 
Great Britain may be a belligerent. A formula has 
yet to be framed which will embody these three 
essentials. President Wilson admits the importance 
of the subject to us, an island power. The inter- 
national interpretation of the term must carry with 
it such respect that no nation dare attempt, in 
however mild a degree, the atrocities committed 
by Germany in her war at sea against enemy and 
neutral shipping. Peaceful trade and commerce 
must be guaranteed a safe conduct at all times, sub- 
ject to the rights of the belligerents as defined by 
futernational law. 


National Treatment of Shipping. 


International competition in shipping before the 
outbreak of hostilities was known to be keen, but a 
new element of competition was making itself felt 
more acutely from year to year. That element was 
Government support or subsidy, and it will make 
competition sharper and fiercer than it was before 
the war. Just as economical conditions generally 
have changed in the four years that have passed, so 
have those of shipping, and in equal degree. The Ger- 
man Mercantile Marine, which in point of tonnage and 
quality was second of the nations, is now, as it were, 
under a cloud. if the ton for ton policy is adopted 
Germany will have no shipping to speak of. Austria, 
also, which had a very valuable little shipping 
business, has lost the best of her vessels either by 
capture or by sale. But a new factor enters into tha 
business, the United States, which make no secret 
of their intention to have a deadweight capacity of 
25,000,00u tons of shipping. The point as to whether 
they will operate that tonnage as successfully and 
economically as the British, Japanese, or Norwegians, 
is not to be decided by discussion here; but it is 
commonly held that the enhanced cost of building 
and of operating American vessels will be ofiset 
by the legislation which has emanated from Washing- 
ton to help United States shipping vis-a-vis its 
competitors. The Shipping Board states that the 
United States will have their tonnage in all the seas 
of the world, in all the ports of the world. The 
United States are perfectly entitled to do this and 
to become competitors for the carrying trade of the 
world. They are entitled to become—in a word— 
competitors with British shipping, but in connection 
with this right there are two outstanding features 
which appear to be anomalous, if they are not harsh 
and unfair. There is a clause in the Ship Purchase 
Bill (section 15) which calls upon all steamship 
companies trading to and from United States ports 
or carrying the freight of the United States, to table 
with the Shipping Board ali memoranda, documents, 
agreements or even understandings which in any 
way, however remote, refer to the fixation of rates 
for the carriage of freight or passengers. The terms 
of this section have been complied with, and the 
Shipping Board has been presented with a wealth 
of information as to the manner in which foreign 
steamship companies have conducted their business. 
Too little importance was attached to this feature 
of the Bill at the time it was before Congress, other- 
wise strong diplomatic representation would have 
been made to Washington to refrain from press- 
ing forwa.d its adoption. The United States 
Shipping Board has this data to guide it as to 
the steps which American shipowners, under 
the supervision of the Shipping Board, may make 
in order to enter into healthy competition in a trade 
to which they were comparative strangers before 
the war. The Bill is still in operation, and any agree- 
ment or arrangement which a shipowner, other than 
of the United States, may make has to be submitted 
to the Shipping Board for approval. If approval 
is not forthcoming the agreement must be cancelled. 
By this clause the whole economic fabric of foreign 
shipping is subject to the scrutiny, the guidance, 
and the dictates of the Shipping Board. If the latter 
is to be a competitor, no one will deny the assertion 
that this state of things is manifestly unfair, and 
contrary to international practice 

The second feature is the Seamen’s Act which, 











in effect, encourages the desertion of seamen from 
their vessels in American ports. A test case is on 
record in which it was held that the Act gives its 
protection to seamen on British vessels. During the 
past two years the experiences of British companies 
trading to American ports have at times been well 
nigh appalling. The sanctity of our Board of Trade 
articles has been totally disregarded, except in iso- 
lated cases, where the deserter has been prosecuted. 
The result is that the best of the man-power of 
British shipping has been encouraged to desert 
and transfer its allegiance to the United States. 
If, therefore, as seems to be already an accomplished 
fact, the United States are to compete on the high 
seas, it is necessary that there shall be equality of 
treatment to all shipping, otherwise each nation, 
in protection of its own shipping, will have to embark 
on a policy of reprisal which, unfortunately, when 
once begun, seems to have no ending. 

Arising from this and from other matters, the sug- 
gestion has been put forward that his Majesty’s 
Government should make representations to the 
Allied Governments that there should be a system 
of national treatment to Allied shipping whereby 
none of the Allies would introduce into their laws 
regulations which would favour the flag of the home 
country, and act to the detriment of the other ship- 
ping countries. It is an attractive suggestion, but 
will find serious opposition. Italy and France, 
for example, have in operation a series of laws whose 
object is to foster their own mercantile marine, 
while the United States have reserved their coast- 
wise trade to ships of United States registry, though 
they have thrown the trade open to all shipping 
since they entered the war. fh 

This suggestion is looked upon with suspicion, 
as it is observed that it will guarantee British shipping 
an immunity from taxation or regulation which, 
if it were enforced, would directly and indirectly 
benefit the foreigner. Its value lies in this: it 
tends to abolish any form of imposition which would 
be made the subject of reprisal. 


Emigration and the Emigration Law. 


With the approach of the cessation of hostilitie : 
the Colonial-office brought forward a Bill for the 
purpose of regulating emigration from these islands. 
The Bill was framed to create a Central Emigration 
Authority, whose duties would be advisory, legisla- 
tive and executive. The Central Emigration 
Authority thus constituted would work in co-opera- 
tion with the Ministry of Labour, the Board of Trade, 
and the Colonial-office, which departments were the 
more intimately concerned with the question of 
emigration. The Bill is of great importance to 
shipping, and a certain amount of opposition was 
raised against the terms contained in the measure. 
It was felt that the Government had introduced a 
piece of legislation in which the interests of shipping 
were not being protected. Shipping as a whole 
recognises the necessity of an emigration policy 
whereby emigration will be confined as far as possible 
within the Empire, but at the same time afford free- 
dom of movement to those of our citizens who have 
made up their minds to go abroad wherever they 
chose. Opposition was put forward on the question 
of principle and on the question of detail. On the 
question of principle, shipping would have to be 
subject to the control of still another department, 
whose functions were already admirably carried on 
by existing departments. On the question of detail, 
it was to be subject to regulations and restrictions 
which, whilst they might not achieve the object aimed 
at, would have the effect of hampering British shipping 
and allowing foreign shipping a latitude still greater 
than that it at present enjoys in competition for the 
emigrant traffic from or vid the British Isles. 

Compromises were offered, but they did not go 
far enough in removing the objections which had 
been raised, and the Bill was withdrawn to be brought 
forward in the next session of Parliament. In the 
absence of legislation, an effort is being made by the 
Colonial-office to provide machinery which will 
carry out the executive features of the Bill. With 
the cessation of hostilities, with the removal of travel- 
ling restrictions, with the release of shipping for the 
non-essentials of war, it is necessary that steps be 
taken immediately to frame an emigration policy 
and to put the machinery in motion. It is felt in 
many quarters that no harm would come if emigra- 
tion were left as it had been in the past, viz., that it 
should be free, and that the stream should go in 
channels of its own selection, without the compelling 
force of Government legislation. Emigration to- 
day isa blood call. Fifty years ago it was a question 
of necessity, mingled with the spirit of adventure, 
which took our sons away. It was that spirit which 
built the British Empire and made us all brothers 
in the great war. It is the blood call of these ad- 
venturers which is the basis of the movement to-day. 


Value of Shipping in the Future. 


It is not possible to refer in detail to many matters 
important to shipping generally, which have been 
the subject of attention during the past year. Con- 
cluding with the cessation of hostilities it, 1919, 
will be the transition period from War to Peace, 
and the country which can make the best of its 
opportunity by making provision for the future 
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will advantageously score against its more indifferent 
competitors. But competition will not generally 
be indifferent, it will be keen, for the war has de- 
monstrated, even to the most insignificant of States 
and Republics, the inealculable advantage of a 
healthy and flourishing shipping industry. 

It is one of the essentials of prosperity of British 
shipping that there shall be close co-operation be- 
tween the representative channels of shipping thought 
and our Government departments, particularly the 
Foreign-office, the Buard of Trade, and the Depart- 
ment of Overseas Trade. Shipping is by no means 
of local consequence; its ramifications are world- 
wide and demand careful supervision. Before the 
war we were carriers of 50 per cent. of the world’s 
commerce. In view of the proportion of sacrifice 
that has been made by Great Britain in the Great 
War in men, money and shipping, it is a natural 
anticipation that she should have an adequate 
quid pro quo in commerce after the war. Shipping 
will be our medium of creating and increasing our 
commerce and, to carry it on, it seems incumbent 
on his Majesty’s Government not merely to recognise 
this potent factor, but to give it every support. 


AERONAUDTICS, 1914—1918. 


Ir would be idle even yet to attempt a complete 
review of the aeronautical developments which have 
occurred since the outbreak of the war. The subject 
for one thing is far too large to be entered upon 
hurriedly, and, in the second place, the detailed 
information required to compile such a review is in 
large part only now becoming available. Sufficient, 
however, is known to permit a general sketch of the 
progress made to be given, and to discuss in broad 
outline the present trend of aeronautical construction. 

When the war began the Royal Flying Corps and 
the Royal Naval Air Service consisted of 285 officers 
and 1853 other ranks. The first-named branch was 
equipped very largely with the famous B.E. 2C 
biplane, a machine designed and produced just 
before the war at the Royal Aircraft Factory at 
Farnborough. This type of aeroplane was designed 
for general service, and represented an attempt to 
combine in the most faveurable manner various 
desirable but conflicting properties. Equipped with an 
80 horse-power engine, it had a speed of 50 to 60 miles 
per hour and was regarded as possessing good climb- 
ing and manceuvring capabilities. It could rise to 
10,000ft. in a little over half an hour. When the war 
ended the Royal Air Force had a strength of some 
30,000 officers, 260,000 men and 30,000 women and 
boys. It was equipped with many highly specialised 
types of machines, ranging from the Sopwith 
“ dolphin,” a fighting scout capable of ascending to 
10,000ft. in 8} minutes and travelling at that height 
at 128 miles an hour, to the huge Handley-Page 
bombing machine, measuring 92ft. in length and 
126ft. from tip to tip of the wings, driven by four 
360 horse-power Rolls-Royce engines and carrying 
a fighting crew of nine, together with 1200 gallons 
of petrol—sufticient for a flight of nearly sixteen 
hours’ duration. The naval branch of the service 
has developed its equipment on a similar scale. 
From seaplanes of the early Short type it came to 
adopt immense flying boats, and—a significant step— 
has for certain purposes, such as for patrolling work 
in the Channel, given up seaplanes altogether and 
adopted land machines. 

fn brief, the British air service during a space of 
fifty-one months has expanded its personnel from 
that of two battalions of infantry to nearly twice 
that of the Royal Navy and Royal Fleet Reserve 
at the beginning of 1914. On the material side it 
is impossible to give any precise figures which would 
indicate the true position, for we have to reckon, 
not with mere numbers, but with properties and 
qualities as well. As a rough guide, however, it may 
be said that comparing the years 1918 and 1914 
we have multiplied the output of aeroplanes in this 
country by something like a hundredfold, we have 
doubled the speed of travel at 10,000ft., quadrupled 
the rate of climbing to that height, and increased 
by more than fifteen times the weight that may be 
taken up in the ordinary course of flying. 

As engineers, we are naturally chiefly interested 
in the constructional side of this immense develop- 
ment. How has this aspect of the progress been 
achieved ? If it is possible to give an answer to this 
question in a sentence we would say that it has been 
achieved solely by the development. of detail. The 
machines of to-day involve exactly the same funda- 
mental principles as those of 1914. They have the 
same organs of flight, and to the uninitiated must in 
large part appear to differ, where they differ at all, 
merely in size and in their secondary equipment. 
On a closer acquaintance with the details of con- 
struction the cause of the progress made will to 
many become no more apparent. The propellers 
are still made of wood. The wing framework is 
still built up—at least, in many British machines— 
of seemingly flimsy wood, glue, tacks or screws and 
piano wire. The surfaces of the main and subsidiary 
planes and the body parts of the machines are still, 
almost wholly, covered with fabric. Rubber still 


plays an important part in the shock absorbers of 
the landing carriage and at the tail skid. Yet the 





progress made must be apparent to all who have 
paid even the least attention to the aeronautical 
history of the war. That that progress can be entirely 
set down to the improvement of detail seems difficult 
to believe, but nevertheless such is the case. The 
truth of this statement becomes, however, more 
readily understood when we learn, for instance, that 
the speed of a certain aeroplane was increased by 
ten miles an hour merely by changing the interplane 
stays from circular sectioned wires or cables to steel 
ribbons of stream-line section, and that the horse- 
power of a certain well-known aero engine was 
increased merely by attending to details and without 
enlarging the cylinders or re-designing the engine 
from £66 in March, 1916, to 360 in February, 1918. 

Without a doubt the development of the aero 
engine has more than anything else contributed to 
the immense aeronautical progress of the past 
4} years. Setting aside such developments as were 
intended to facilitate quantity production, the 
progress made in aero engine design has been along 
three lines, namely, an increase in the horse-power, 
a decrease in the weight and a reduction in the petrol 
and oil consumption. In 1914 the average borse- 
power of aero engines was about 100, while aero 
engines developing more than 120 to 150 horse- 
power were exceptional. To-day engines of this 
power are hardly used at all, the smallest power used 
being 160 to 180. On the other hand, engines develop- 
ing 360 to 450 horse-power are to-day not regarded 
as particularly exceptional, while a _ Rolls-Royce 
engine of as much as 600 horse-power has, we believe, 
satisfactorily passed its tests. 

As to the number of engines provided per aero- 
plane, a similar development has to be recorded. 
In 1914 the twin-engined machine was hardly more 
than spoken about, and indeed it was not until 
June, 1915, that word was received of the appear- 
ance for the first time of a dual-engined machine 
—a German one—at the front. Since the beginning 
of 1917 the use of this class of machine for bombing 
purposes has been very extensively developed, the 
chief representatives being the British Handley-Page, 
the French Voisin, the Italian Caproni and the 
German Gotha. The four-engined machine followed 
after a considerable interval, the Handley-Page firm 
having some of this class completed towards the 
beginning of October, 1918, while in June, 1918, 
a German machine of the same order was brought 
down in France. A five-engined German machine 
was destroyed by the Allies in August, 1918.  Six- 
engined machines are known to be in existence, 
while an unconfirmed report recently announced the 
trial of an aeroplane with eight engines built by 
Harland and Wolff at Belfast. Excepting the last- 
named machine, concerning which there is some 
doubt in our minds, we see that an individual aero- 
plane may nowadays carry a power plant capable 
of developing anything up to about 2000 horse-power. 
Machines of such power may still be exceptional, 
but the 500 horse-power aeroplane has been in use for 
at least two years. while machines of over 1009 horse- 
power took part in the final operations in Palestine, 
and since the Armistice have attracted attention 
by their employment on flights from England to 
Egvpt and India. 


Aero-engines. © 


The construction of an aero engine developing 
over, say. 300 herse-power presented several difficult 
problems for solution. But it was necessary to solve 
them, for on the provision of an increased power 
unit practically all progress depended. Increased 
weight lifting and climbing and increased speed at 
high altitudes all demanded an engine of increased 
power and simultaneously of decreased weight and 
decreased fuel consumption The rotary air-cooled 
motor of the Gnome or Clerget type, developing 
about 150 horse-power, had practically reached the 
limits of this type. The number of cylinders could 
not be conveniently increased ahove nine or so, 
while to increase the size of the cylinders would have 
thrown oxcessive stresses upon the rotating parts, 
for the centrifugal force increases as the cube of the 
linear dimensions, while the area supporting 
increases only as the square. Further, the rotary 
engine had certain characteristics which made it 
unlikely that it could be improved very considerably 
as regards fuel consumption. Thus the provision 
of a power plant of increased output would with the 
rotary air-cooled engine have resulted in an increase 
of the useless dead load to be carried by the machine, 
represented by the increased weight of the engine 
itself and by that of the petrol and oil required to 
operate it. Alternatively, it was open to the designer 
to fit his aeroptane with, say, three, four. five or more 
small engines of this type. Such a course would have 
resulted in a waste of our production powers, a waste 
of weight and a waste of petrol. 

For these reasons designers in this country were 
soon led to favour the water-cooled engine, a type 
which not only offered much scope for development, 
but which incidentally provided in contrast with the 
air-cooled engine: a ready means of controlling the 
cooling effect to suit the temperature at high altitudes 
The Germans from the first had largely adopted the 
water-cooled engine, while this country and France 
had extensively used rotary or fixed air-cooled types. 
At first the Royal Aircraft Factory and then the 


principal motor manufacturers and engineering firms 
in this country took up the problem, and within a 
short time several satisfactory designs of water- 
cooled engine were available. Among them the 
chief were the Rolls-Royce Yagle’? engine, the 
B.H.P. (Beardmore-Halford-Pullinger) engine, the 
300 horse-power Green engine, aud the Hispano- 
Suiza, an engine at least partly English in design 
and made in this country as well as in America and 
France. The Royal Aircraft Factory did not pro- 
ceed very far with its work on water-cooled engines, 
having always shown a preference for air-cooled 
fixed cylinder vee-tvpe designs. 

The progress made in these designs was ver) 
notable. In 1914 the average engine developing 
round about 100 horse-power weighed approximately 
3.91b. per horse-power and consumed 0.65 lb. of 
petrol per horse-power hour. Taking the twelve- 
cylinder “ Liberty’? motor of May, 1918, as typical 
of the best designs of the past year, we find that it 
developed 450 horse-power, weighed 1.8Ib. per 
horse-power and consumed 0.46 1b. of petrol per 
horse-power hour. Thus it may be said that during 
the war we have multiplied the power of aeronautical 
engines by 44, while decreasing their weight per 
horse-power by more than half, and their petrol 
consumption by a third. 

In connection with developments of aero engine 
design primarily intended to facilitate quantity pro- 
duction, it must, we think, be admitted that the 
United States surpassed this country. While the 
British policy, at least in the later vears of the war, 
was to leave the production of new ideas in the hands 
of individual manufacturers and private designers, 
a policy which it is said resulted in our having over 
three dozen different types of aero engines in service 
at one time. the course followed by the United States 
was at the outset to standardise one design capable 
of being built in several sizes and to adhere to it. 
The celebrated ‘‘ Liberty’’ engine, designed by 
Messrs. Vincent and Hall, of the Packard and Hall- 
Scott companies respectively, thus came into exist- 
ence. Although at first this engine showed several 
defects and was greeted with not a little derision, 
it undoubtedly “ mad» good” in the end, and was 
extensively used on British-built aeroplanes, including 
the Handley-Page bombers. 


Commercial Flying. 


The conclusion of the war found the aeronautical 
industry organised on a most elaborate scale for the 
intensive production of military machines. The 
future before the industry is not, however, as certain 
or as promising as the record of production and of 
the employment of aeroplanes during the war would 
suggest. The progress which has been made has 
been entirely along military lines. While much 
that has been achieved will no doubt be directly 
valuable in civil aeronautics, it is necessary to point 
out that in several important respects the military 
aeroplane of to-day is unsuited for commercial work. 

If we consider the aeroplane as a goods carrier, we 
have to observe that while the war has produced 
machines capable of carrying several tons of useful 
load. the conditions under which such load is carried 
and unloaded are peculiar. The large bombing 
machine carries its cargo in specially designed racks 
beneath the lower wings or fixed below the fuseiage. 
Such a machine could not be used for the routine 
carriage of miscellaneous shaped packages for com- 
mercial purposes without being considerably modified 
in its fuselage design. Again, the question of un- 
loading the cargo is of much significance. We cannot 
drop the goods from a height of a few thousand feet 
on to the heads of the consignees. The problem of 
alighting with heavy loads on board did not press for 
solution during the war, and has yet to be solved 
satisfactorily. It will obviously entail a material 
recasting of present-day practice in undercarriage 
design. In this connection it may be noted that in 
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the report of the Civil Aerial Transport Committee 
| the London-to-Glasgow aerial postal service which 
‘was discussed involved the non-stop dropping of the 
‘mails en route into nets at Newcastle and Edinburgh. 
| Even this simple proposition, however, has not, so 
far as we know, been actually attempted. During 
the war aeroplanes were frequently used for analogous 
purposes, such as for the conveyance of food and 
vegetable seeds to the British troops besieged at. 
Kut, and of food and ammunition to advanced units 
during the later attacks in France and Italy. On 
these occasions, we believe, the articles were let 
fall attached to small parachutes. 


Passenger Aeroplanes. 

The military aeroplane as a passenger carrier 
might be thought to be in a somewhat better position. 
If, however, we omit the two-seater—a type which, 
except for “ joy riding,”’ will hardly be used for civil 
purposes—we have to remark. that the bigger 
machines as at present designed would not prove 
attractive conveyances for the comfort-loving pas- 
senger. They have been designed to carry, say, 
three or four of a crew and a ton or so of bombs. 
One such machine recently flew over London with 
about forty passengers on board, and to many no 
doubt this fact seemed to argue that it was there 
and then ready to take up passenger service work. 
The public, however, once the novelty of fiying has 
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departed, will not be content to travel in machines 
of the present military type. Such machiaes, while 
moderately comfortably arranged,for a small crew, 
are not designed to carry extra passengers. The 
interior of the body is greatly restricted, not simply 
by military fittings, but by details of the fundamental] 
structure. In particular, the cross and diagonal 
bracing wires counecting the longitudinals greatly 
restrict the available room and incommode the 
passengers’ comfort. Before the aeroplane becomes 
a popular means of travel, it will be necessary to 
devise a new system of body construction. It seems 
likely that the longeron and bracing wire system 
adopted by most British designers will have to be 
abandoned. In its place a body composed of a three- 
ply or other shell without internal encumbrances— 
a type extensively used by the Germans—might 
be developed. 

Other features peculiar to the present-day military 
aeroplane which render it unsuitable as it stands for 
civil work are its extravagance and its lack of auto- 
matic or inherent stability. For the purposes of the 
war quick and easy manceuvring was of the utmost 
importance in an aeroplane  Manouvrability and 
stability are, however, in conflict, and asa consequence 
the designers of military machines emphasised the 
former at the expense of the latter. For civil purposes 
maneuvrability is of quite secondary importance, 
while stability is of the first. Thus the change over 
from military to civil aeronautics will involve a 
reversal of practice in this respect. 


The Cost of Aeroplaning. 


As regards the cost of running an aeroplane, we 
have to remember that under war conditions expense 
is of secondary importance, but that tor peace-time 
commercial flying it will be the touchstone of all else. 
In the Civil Aerial Transport Committee's report 
the only figure mentioned for the al!-in cost of running 
an aeroplane is an ex parte estimate of 4s. 8d. per 
mile. This figure, it may be taken, is an optimistic 
one at the present moment. Indeed, we have heard 
the cost put. as high as 8s. per mile for a machine 
capable of carrying eight people, including the 
pilot. The actual cost per passenger mile may 
therefore be put down at anything from 6d. to Is. 
If we compare this figure with the third-class fare 
of Id. per mile on the railways, we get some idea of 
the extravagance of aerial! transport. As a further 
illustration, we may refer to an aeroplane already 
mentioned. a machine carrving 1200 gallons of pet rol, 
a supply which is stated to be suffieient fer a flight 
of nearly sixteen hours. At eighty miles an hour 
this machine therefore consumes practically a gallon 
of fuel per mile, or seven to eight times as much as 
the most luxurious modern motor car. Obviously. 
then, one vital direction in which the designer of 
commercial aeroplanes will require to concentrate 
attention will be that of reducing the power required 
to fly and other items in the cost of running. In 
the civil aeroplane the necessity for rapid climbing 
to, and travelling quickly at, high altitudes will 
not be required as it is in military machines, and in 
this respect the solution of the power problem is 
hopeful. On the other hand, it seems clear that the 
present practice of supplying the required amount 
of power by multiplying the number of engines carried 
cannot be regarded as. satisfactory. While two 
engines may be desirable for safety. four or more 
strike us as unmechanical and as a confession of our 
inability at present to build aero engines as big as 
we want them. 

None of the problems we have mentioned is, in 
our opinion, essentially insoluble. On the construce- 
tional side civil aeronautics presents no impossible 
feature. Nothing, however, but harm, trouble and 
discouragement will arise by propagating the belief 
that as soon as the war was over the day of commercial 
aeronautics arrived. by failing to recognise the funda- 
mental differences between military and civil aero- 
nautics. 3 








EXHIBITION OF BRITISH SCIENCE PRODUCTS 


UnpeER the auspices of the British Science Guild a 
successful exhibition of British scientific products was held 
in London in August and September last. With the aim 
of helping Lancashire manufacturers and merchants to 
realise how many of the products which they were in the 
habit of obtaining before the war from Central Europe 
are now being manufactured in this country, it 
was decided to bring the exhibition to Manchester, where 
it was opened on the 27th ult. The holding of the exhibi- 
tion in Manchester has been rendered possible by the 
public spirit and generosity of a number of business men 
who have contributed to a guarantee fund. Admirable as 
the building serves its purpose as the College of Technology, 
it cannot be said that it lends itself for the housing of such 
a large and important function ag the present exhibition, 
the contents of which are shown in lecture rooms spread 
over three floors. As a whole,. however, the exhibition 
is even more comprehensive and interesting than its 
predecessor, and it is a misfortune that it cannot remain 
open longer than the prescribed’ period, which expires on 
January 9th, for the Christmas holiday festivities have 
proved rather a serious counter attraction. 

An important feature of the present exhibition, which 
was not in evicence at the London demonstration, is the 
section devoted to gas traction. The exhibits comprise 





gas containers, flexible and otherwise ; carburetters, reduc- 
ing valves, recorders'and meters ; but the most attractive 





exhibit is a standard London motor omnibus chassis with 
the owners’ compressed gas fuel system complete. In this 
case the high-pressure gas is stored in metal cylinders wound 
with wire, the cylinders having removable ends secured 
by longitudinal stays. Reduction of pressure from 1000 Ib. 
per square inch is automatically effected by a reducing 
valve to about 1 lb. pressure, at which it: passes into a 
flexible reservoir on the canopy over the driver's head. 
The inflation and. deflation ot this reservoir actuates a 
valve on the pipe line, this valve controlling the flow of gas, 
and regulating the action of the high-pressure cut-out 
valve. On the same stand is also a newer type of cylinder, 
which is an improvement on that shown on the motor 
omnibus. This cylinder is made of solid drawn steel 
wound with steel gun tape under tension. The cylinder 
has no loose covers, but at one end has an opening large 
enough to permit of the interior being cleaned or examined. 
This container has the merit of lightness compared with 
the other form. Other exhibitors in this room are :— 
Andrew Barton Bros., Beeston ; the Automobile Associa- 
tion ; the British Rubber Manufactures, Limited, Agnes- 
road, Acton; Feast and Osborne, Leigh-on-Sea ; Flugel 
and Co., Limited, Green Lanes, Newington Green, N. 16 ; 
Mr. J. C. Jolly, R.E., 2lst Light Railway Company, 
B.E.F., France; Ernest Lyon Gas Equipment, Limited, 
New Bond-street, W. 1; W. Parkinson and Co., Cottage- 
lane, City-road, London, E.C.; the Rotary Meter Com- 
pany (1905), Limited, Victoria Works, Whitefield, Man- 
chester ; and S:elastic Tyres, Limited, Buckingham Gate, 
S.W. 1. Messrs. Parkinson’s exhibit is a hand operated 
gas-filling recorder, specially designed on the positive 
principle for filling flexible containers. One turn of a 
handle delivers one cubic foot of gas, and by this means a 
charge of 600 cubic feet can be made in ten minutes. The 
recorder is fitted with 24in. connections, and an index to 
record the amount of gas supplied. 

In other rooms are exhibits of surgical, bacteriological 
and pathological appliances, coal tar dyestuffs, textile 
specialities, chemical products and processes ; chemical 
glassware, quartz, porcelain, enamelled ware; micro- 
scopes, scientific instruments, and photographic apparatus. 

In the department for mechanical and measuring 
instruments, Sir W. H. Bailey and Co., Limited, show 
pressure recorders, recording gyrometers, reducing valves 
and stop vaives. The recording gyrometer makes a 
permanent record of the speed in revolutions per minute 
of machinery. It is an adaptation of the firm’s B B type 
gyrometer, and has a recording drum, so that not only is 
the speed at any time indicated on the dial, but a per- 
manent record iv also taken for reference at any time. It 
may be fixed in any convenient position on the wail or 
switchboard, and is driven by means of a piece of special 
tape. Screw gauges are shown by the Bentley Engineering 
Company, Leicester. Drummond Bros., Limited, Guild- 
ford, have on view a machine for cutting screw gauges, 
principally of the external type, and another precision 
machine for cutting internal ring gauges. The former 
machine was designed to meet~a need created by the war 
tor a lathe to cut screws accurate in every way within very 
fine limits. The main feature of the design is that the 
mandril and tailstock are mounted in a cylindrical lathe 
body, sliding within an outer casing and provided with an 
opening for a stationary tool, past which the lathe body, 
with the work, is caused to move. The sliding lathe body 
is in the form of a hollow cylinder ground perfectly true 
with the common axis of the master-screw, mandril, and 
work, and is webbed at either end and intermediately to 
support the mandril and tailstock. The work is situated 
between the inner webs. Both the lathe body and the 
outer casing are cut away to permit the insertion of the 
work and to allow the tool to reach it. The master-screw 
is fixed to the rear end of the mandril and works in a nut 
secured to the end of the casing, but capable of radial 
compensating movement under the control of a com- 
pensator, which will modify the pitch for purposes of 
hardening should this be necessary. The mandril is 
driven through worm-gearing, and slides through a worm- 
gear to which it is keyed, the gear being held in place 
between two fixed faces. Since the drive, the master- 
screw, and the work are all co-axial, and the tool is 
stationary, there are no opportunities for error to occur 
between the lead screw and the work. The mandril and 
the master-screw are practically one member, but the 
screw and nut are removable, so that a screw of any 
desired pitch can be fitted On the tool slide one move- 
ment of the hand lever withdraws the tool and the slides 
are free for adjustment by two micrometer dials reading 
to one ten-thousandth of an inch. The reverse movement 
of the handle returns the tool for cutting, and further 
movement locks all slides. 

In this section J. Hopkinson and Co., Limited, Hudders- 
field, show a patent stop valve, in which the working parts 
in the throat are in the form of a “ converging-diverging ” 
nozzle, converting a portion of pressure energy of the 
steam into kinetic energy ; the steam increasing in velocity 
and dropping in temperature and pressure. Other 
exhibits are thos eof Horstmann Cars, Limited, Bath, which 
shows screw gauges, plate gauges, and measuring appli- 
ances; A. Leonard and Co., 44, Caxton House, West- 
minster, who show a wide range of plug and ring gauges, 
wall callipers, &c ; Mirrlees, Bickerton and Day, Limited, 
show an electrical device for the automatic control of 
blast pressure for Diesel engines. 

In the aircraft section visitors are enabled to gain a more 
intimate acquaintance with the design and construction of 
some of the more important aeroplane engines of the day 
than has hitherto been available. There are several 
complete engines, including the Rolls-Royce, Gnéme, 
Viper, Beardmore, and Le Rhone. The different methods 
of constructing the cylinders of these engines can be 
followed from the sections. The plain steel cylinder of the 
air-cooled engine, turned from a solid forging, is repre- 
sented by the Gnéme cylinder, while the Rolls-Royce 
cylinder consists of a steel barrel with head and water 
jacket, also of steel, welded on: the Beardmore cylinder 
is of cast iron with a copper water jacket electrolytically 
deposited. The B.H.P. Hispano Suiza and Sunbeam 
cylinders are examples of the aluminium block method of 
construction. There are many other exhibits of timely 
interest in this section, such as drop forgings, of which 
there are many very instructive examples. Magnetos of 
various models made by the British Ignition Apparatus 
Association have a room to themselves, and many models 
are shown in operation. The contents of this room will be 





a revelation to the uninitiated, as showing what the Mother 
Country has been able to achieve under the extreme 
pressure of war, and it is satisfactory to know that “ never 
again” will the British builder of internal combustion 
engines need to place orders for this type of apparatus 
abroad, for magneto manufacture is now a “key.” 
industry. 

The ‘supplementary ”’ entries form a very important 
proportion ot the whole exhibition, and the exhibits under 
this heading are as varied as they are numerous. There 
are amorphous carbon electrodes for electro-thermic 
processes, shown by Alby United Carbide Factories, 
Limited; gauges and tachometers by the Budenberg 
Gauge Company, Limited, Broadheath ; thermometers 
and pyrometers by the Cambridge Scientific Instrument 
Company, Limited ; stainless steel shown by the Firth- 
Brearley Stainless Steel Syndicate, Limited ; paper insu- 
lated and lead sheathed cables for a pressure of 11,000 volts 
by W. T. Glover and Co., Limited ; grinding machines by 
Mr. A. J. Greenaway, Great College-street, London ; 
electrical apparatus and controllers by the Igranic Electric 
Company, Limited, Queen Victoria-street, London ; 
incandescent oil lighting apparatus by the Kitson Empire 
Lighting Company, Limited, Stamford ; carbons, crucibles, 
and retorts by the Morgan Crucible Company, Limited ; 
sheet metal work by Morris, Russell and Co., Limited, 
Curtain-road, London ; electrical measuring instruments 
by the Record Electrical Company, Atlantic-street, 
Broadheath. Magnetos and petrol gauges are shown by 
Simms Motor Units, Limited, Cresse-street, Rathbone- 
place, W. 1. The feature of this firm’s petrol gauge is that 
it is magnetically operated. The magnet inside the tank 
controls the indicating pointer through the solid gauge 
head. 

The exhibits by Vickers, Limited, include engineers’ 
small tools, and a pocket instrument called a hardness com- 
parator, for ascertaining the Brinell hardness of any 
article in steel or other metal without the aid of a micro- 
scope, vernier, or any other measuring device. The 
instrument is said to yield trustworthy results on both 
large and small pieces, irrespective of their foundation or 
support, and the test can be carried out on surface at any 
angle. A new departure by this firm is a sewing machine 
—a new model of the vibrating shuttle hand-and-treadle 
type. This machine has a reversible feed, which allows 
the operator to sew backwards and forwards without 
removing the work. There is ample space under the arm, 
so that large work as well as small can be done with great 
ease. It is made with British material and machinery 
entirely. 

The exhibit of the Wardle Engineering Company, 
Limited, 196, Deansgate, Manchester, serves to demon- 
strate means whereby the light emitted from the electric 
lamp can be re-directed to where it is most useful. For 
instance, a polar curve exhibited shows that 78 per cent. 
of the light emitted from a half-watt type lamp, if used 
without a reflector, is wasted, and only 22 per cent. used. 
A suitable reflector increases the light used to 70 to 80 per 
cent., according to the type of reflector. The varying 
conditions of industrial requirements call for many types 
of reflectors, such as focussing, intensive, dispersive, &c.; 
these are exhibited, and the polar curve shows the charac- 
teristic light distribution of each. 

Hadfield’s, Limited, Sheffield, are represented by a 
number of exhibits, comprising a 15in. armour-piercing 
projectile after perforating a hard faced armour plate 
15in thick; hardened steel rolls; samples of ‘ Era ’’ man- 
ganese steel; Hecla steel for aircraft; helmets and body 
shields of Resista steel; specimens illustrating the Hadfield 
Jack system of producing sound ingots; rustless steel, and 
a full size diagram, 30ft. long, of a cylinder fora hydraulic 
cotton press made of Hadfield’s cast steel. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
The Iron Trade and the New Year, 


Tue New Year finds the Staffordshire iron trade 
confident but not yet over-active. Business, of course, 
tapered off with the holidays, and it has not yet been 
resumed with any marked vigour. Practically all the 
works were idle last week, and in these days of extreme 
coal scarcity it is not worth while lighting up furnaces 
for a two days’ run, so that very little has been done at 
some of the works this week either. Works which are 
able to utilise electrical power for driving and heating 
purposes are better off than their neighbours, and have 
made an earlier restart. But such cases,in this district 
at all events, are rare. Labour shortage is also still a 
serious difficulty. It was reported at the opening market 
for the year to-day (Thursday) in Birmingham that 
numerous efforts have been made. to get soldiers back 
from the Army for the Staffordshire forges and mills, 
but that these attempts have up to now been rewarded 
with very little success. As the weeks roll by, however, 
the labour situation will doubtlessly steadily improve, 
and ironmasters will then be less compelled than now tu 
look askance at some of the orders which are being offered 
them, especially where early delivery is insisted on as a 
condition of acceptance. 


Cautious Iron and Steel Buying. 


Buying on this Exchange continues on the 
cautious side. The year is yet too young for either buyers 
or sellers to venture on a speculative policy. Indeed, 
even if consumers were immediately disposed to place 
unrestricted orders, many makers have cufficient con- 
fidence in the future developing higher selling prices to 
be eager to book. Producers can neither afford nor are 
they prepared to ignore the certain coming abolition of 
Government subsidies. The equivalent ot these good 
things of a period which it is generally agreed will pretty 
soon have to be voted as ‘ the past,” manufactured iron- 
masters must in the months that are ahead of us get from 
the consumer. Hence, therefore, the belief that the Bir- 
mingham iron market will see higher prices for rolled iron, 
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What of America ? 


An important consideration in the trade outlook 
for 1919 is undoubtedly the decision of the United States 
Government, by which State control in the iron and steel 
trades of that country has now ended. It becomes very 
clear then that the American trade will revert very quickly 
to purely natural and untrammelled conditions. The 
opinion on Birmingham Exchange is as strong this week 
as a fortnight ago when I first made mention of this matter, 
that this is a state of things which must almost imme- 
diately affect the Midland district more than a little in 
relation to its iron and steel business in open markets. 
It is felt that it must shorten the transition period, 
since neither the Midlands nor probably any of the other 
leading iron and steel making districts of the United 
Kingdom can afford to ignore the policy of the leading 
steel producer of the world. 


Advance in Bar Iron Prices. 


An important advance is announced in Stafford- 
shire Crown bar iron prices. Since the recenv advance 
in ironworkers’ wages the price of Crown or unmarked, 
#.¢., second-class Staffordshire bars, has become unprofit- 
able. An application was therefore made to the Iron and 
Steel Controller for an advance, and it is now understood 
that this has been conceded. An official announcement is 
shortly expected of an increase in selling prices of 15s. 
per ton, and the market is already acting upon the assump- 
tion that such advance has been officially made. The rise 
brings Crown bars up to £15 10s. per ton net at makers’ 
works. It is noteworthy that the last alteration in the 
price of this class of material took place at the beginning 
of August, 1918, when the quotation was raised by the 
Controller 17s. 6d. per ton, or to £14 15s. net at works. 
Since August ironworkers’ wages have been advanced 
73 per cent., and there has in addition been a substantial 
increase in the cost of puddled iron as the raw material 
of manufacture. 


Steel Trade and the Increased Prices. 


The position of raw steel is uncertain enough 
to discourage business. Now that local works have given 
up the production of shell steel, large quantities of discard 
stuff have been liberated. A good deal of this is now going 
.abegging. It is only acceptable under stress of circum- 
stances; that is when ordinary mild steel billets are 
difficult to get. In view of its varying carbon content, 
discard material is not a very safe article to the purchaser. 
Indeed, it is generally believed that a lot of this com- 
modity will have to be sold at reduced prices. It is 
well to recall this week that the following new prices for 
steel, by order of the Iron-and Steel Controller, take 
efiect as from February Ist :—Boiler plates, £15 ; joists, 
£13 12s. 6d.; small angles, tees and flats, £16 10s.; 
bars (rounds, squares and hexagons), £14 5s. for large 
and £16 10s. for small sizes—all net at makers’ works. 
All these prices are substantial advances on those now 


ruling. 
Engineering Trades and the Reduetion in Hours. 


The important and even grave step which has 
been taken with the New Year in the reduction in working 
hours in the engineering trades by six hours in the week 
will be watched with the closest anxiety by masters in 
Birmingham and district. Many of the jobs undertaken 
in this district are too small for the application of the 
system of payment by results. It follows that unless the 
reduction in working time is counterbalanced locally by 
an acceleration of output, masters’ costs of production 
must be increased. This is the problem which will be 
watched so carefully. If the promise of the Amalgamated 
Society of Engineers that output shall not suffer is re- 
deemed—and there is no sufficient reason why it should 
not be—the remarkable step forward for the engineering 
workers of 1919 will be shown to have justifieu itself. 
All that can be said at present is “ Let’s hope that it 
will be.” I can, however, assure the Amalgamated Society 
that the Birmingham masters are entirely honest in their 
desire that this should really turn out to be the case. The 
attempt, as an attempt at something which may be 
considered an advance in the well-being of working con- 
ditions, has the employers’ best wishes if only it can prove 
itself ‘a success.” 


The Engineering Future, 


The future of the Birmingham engineering 
industry is just now full of interest. I recently set out 
in this letter how that the experience of four and a-half 
years of war manufacture was calculated to have a con- 
siderable effect in certain local engineering directions 
by impelling a more co-operative form of output. And 
the view of the early trade outlook which is finding expres- 
sion amongst private works owners and chairmen and 
managing directors of certain well-known limited con- 
cerns as 1919 opens is along the same lines. Something 
like five hundred firms, big and little, may be numbered 
in the engineering group in the Greater Birmingham area 
which have employed during the war half a million 
workers. In addition to these firms, the engineers and 
machine tool makers of Coventry and Wolverhampton 
and some other Black Country towns have to be added. 
Large numbers of these concerns will need during 1919 
to court overseas business more systematically than 
ever before, finding employment for their present greatly 
increased output capacities compared with pre-war times, 
Important reorganisation characterises to-day’s output 
at not a few works. Firms have been required to con- 
centrate on fewer types and sizes of machines, and few 
of these concerns would care to return to the more diffuse 
methods of manufacture which aimed at embracing a 
great diversity of production. A strictly limited range 
of manufacture will be the new watchword of many 
engineering firms in the Birmingham district in the New 
Year, and here and there there will be an especially 
intensive cultivation along these lines. While on this 
subject, I may mention that some makers of tools and 
engineering details are cutting out of their new catalogues 
90 per cent. of the old patterns and sizes, so as to con- 
centrate successfully on the remaining 10 per cent. , 


Wages Increase. 
A further advance of 5s. per week, being the 
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third increase during the last two years, has been granted 
in the wages of operatives over eighteen years of age in 
the South Staffordshire bolt and nut trade. Workers 
of less than eighteen years of age have received 2s. 6d. 
per week increase. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday, 
Iron, Steel, and Metals. 


WE have had very perfunctory markets in the 
iron and metal trades, and but few people have thought 
it worth while to attend them, as the prospect of serious 
business is not good at present. The difficulties which 
lie in the way of a reasonable adjustment of prices are 
very great, and it is almost impossible at present to form 
any reliable opinion as to the course of the markets during 
the first half of the year. The idea of the advantage of 
maintaining prices at a high level is far too prevalent at 
the moment, and those who combat it and question the 
wisdom of the policy are looked upon almost as un- 
patriotic people and little better than ‘ pro-Germans.”’ 
This feeling is rather amusing, but it may take some 
time to pass away. Cheap things were associated with 
Germany, and something of the odium justly belonging 
to Germany is now associated with cheap goods. The 
pressure of competition in our outside markets will 
eventually teach people more sense, but we must wait 
for that to work. 


Metals. 


The outlook in the copper market is still very 
uncertain. The Copper Export Association, newly formed 
in America, is to regulate the export trade of that country, 
and may do something to prevent a collapse in the export 
prices; but unless it can sell copper to the outside world, 
and sell it in large quantities, we shall soon have serious 
complaints from the copper producers, and one does not 
see how competition in selling is to be avoided for any 
great length of time. Users of copper are already beginning 
to be cautious how they place their orders, and very few 
people are prepared to buy the metal for far forward 
delivery at the present prices. It can scarcely be said 
that ‘ bear interests’ have yet got properly to work in 
the copper market, but there seems to be little doubt 
that selling on behalf of these interests will soon be quite 
a conspicuous feature in the trade. Consumers will do 
well to wait for this influence before committing them- 
selves beyond a few weeks’ supply. With regard to old 
copper, a statement has emanated from the United States 
to the effect that about 3,000,000 tons of copper of all 
sorts lie about in the battlefields of Europe, and one 
marvels at its hardy audacity. If there were such a 
quantity to be recovered the outlook for the maintenance 
of copper prices would be black indeed; but the exag- 
geration is too gross to deceive anyone acquainted with 
the situation. Nevertheless, a large quantity of scrap 
copper is recoverable, and this source of supply will 
compete with new copper for some time. When, early 
in the new year, the American market is thrown open 
we shall be better able to judge of the immediate future 
of prices, and all buyers who can wait until the middle of 
January will probably be well advised to do so. The 
tendency in the tin market is still downwards, but there 
is no very decided tall yet. Sellers of tin for delivery in 
three months brought the price to about £240 per ton, 
but there was some reaction. There is one point about 
the situation in tin which must not be overlooked, and 
that is that American interests bought very largely while 
the scare was on, and that this very dear metal has to be 
marketed somehow during the next few months. We 
do not know accurately what quantity of metal has yet 
to be placed with American consumers, but it seems very 
probable, if not certain, that American imports will 
decrease for a time, and there will thus be less competition 
against us in the Eastern market. In spelter there is the 
same tendency to postpone buying until the market is 
more settled. Here the nominal price for good ordinary 
brands remains at £57 ex warehouse, with some £5 or 
£6 more charged by the merchants for small lots. In 
America producers seem to be aiming at 10 cents per 
pound as a paying price. At the ordinary rates of ex- 
change and with ordinary ireights, spelter produced 
at 10 cents could be sold here at about £48 or £50, and 
in that case our markets would have to come down to 
meet American competition. The only thing which could 
keep spelter up for a time would be a very rapid develop- 
ment of the galvanised iron trade, and about this there 
is some uncertainty. Lead is tending towards weakness, 
and there have been some offers of forward deliveries at 
about £3 per ton below the supposed market price. 
Present prices ot lead will certainly stimulate produe- 
tion tremendously. 


Pig Iron. 


There is quite a good inquiry here for foundry 
iron at the subsidised rates, but sellers are very cautious 
and do not care to offer any large quantity. There is 
utter uncertainty as to what is to happen as the time draws 
nearer for the taking off of the subsidies. One does not 
know even whether those who hold a bond fide stock of 
pig iron at the end of April will be allowed to retain it for 
ordinary uses, and if they are their position might be 
very much better than that of those who had to go into 
the market to buy. Altogether, the whole position is 
far too uncertain to make business at all easy, and it 
may be quite a long time before reasonable industrial 
conditions prevail again. Consumers of foundry iron, of 
course, are very bare of stock, and would like to buy a 
good deal more than is offered. 


Scrap. 

The official regulations have not yet been with- 
drawn in the scrap market, and as a result there is prac- 
tically nothing doing. There was a growing disposition to 
ignore the regulations as being altogether too foolish to 
merit respect, but a recent case of prosecution makes 
dealers a little more cautious, especially as it appears 
from the case that the big manufacturing firm who charges 
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too much for its scrap is immune, while the unfortunate 
dealer who pays the money is heavily fined. The net 
result is increased sulkiness and a cessation of very neces- 
sary business. There were no prices for scrap quoted on 
the Manchester Exchange. 


The Holidays. 


The workpeople in this district have enjoyed a 
long holiday during the last and present weeks, most of 
the engineering works closing down on Christmas Eve 
until Monday morning last, and again on Tuesday night 
last until Thursday morning, for Lancashire gives itself 
up to holidays more freely than any other industrial 
centre. Most other centres confine themselves to either 
Christmas or the New Year. Work will now be resumed 
with the newly arranged shortened hours and increased 
pay. Tomake up the forty-seven hours week most of the 
works will make eight o’clock the starting \time in the 
mornings, and there will only be one break in the day for 
meals, namely, an hour from 12.30 to 1.30 p.m. Three 
eight-hour days, two of nine hours, and five hours on 
Saturday will make up the working week, and it will be 
interesting to note how the curtailment of the hours of 
work affects the output. It is now “up to” the trade 
unions to induce their members to put their shoulders to 
the wheel and discard all tendencies to restriction of 
output if this country is to be as successful in the great 
industrial war which is in front of us, as she has been in 
the Armageddon on the Continent. With high wages, 
the prospect of good trade, improved housing accom- 
modation and generally ameliorated conditions of em- 
ployment, the working people will have no one but them- 
selves to blame if Great Britain fails to come through 
the test in the next few years. 


Improvements at the Port of Liverpool. 


Although dock extensions do not figure pro- 
minently in the new schemes which the Mersey Docks 
and Harbour Board is promulgating in the near future, 
the Gladstone Dock scheme is to be completed, together 
with a large three-storey ferro-concrete quay shed. 
Storage accommodation for incoming foodstuffs is to be 
improved by the erection of a cold store which, having 
a capacity of a quarter of a million cubic feet, will ada 
one-third to the port’s cold storage. In order to deal 
more expeditiously generally with all classes of imports 
and exports, not only are more railway lines and sidings 
to be laid down, but a comprehensive scheme of electri- 
fication of the dock estate is to be embarked upon, and 
£129,000 is to be spent at once upon electrical and mechan - 
ical appliances for quick loading and unloading, haulage 
and transport. The Dock Board will be free to devote 
still more attention to the maintenance of the deep fifteen 
miles long waterway through which ships enter the 
Mersey, and money is to be spent on improving the 
channels. The Board’s salvage apparatus will be materially 
strengthened by the provision of four electrical sub- 
mersible salvage pumps—the type of pump which, during 
the submarine warfare, has been the means of saving 
thousands of tons of shipping. A Bill has been deposited 
by the Board under which Parliament will be asked to 
sanction an increase in the Board’s borrowing powers 
by £3,000,000. 


Barrow-tn-FurNess, Thursday. 
Hematites. 


During the past two weeks the output of hematite pig 
iron has been less than has been the case for some time. 
In addition to the holidays, which usually represent an 
easing down in production, smeltcrs in some cases have 
been handicapped by a shortage in the delivery of coke, 
and a damping down process has had to be carried out for 
the time being in North Lancashire. The demand for 
iron is brisk on local as well as general home account, and 
it is recognised that for some time to come users’ require- 
ments will be heavy and a big output of iron necessary. 
Furnaces have been prepared tor work in various parts of 
the district, but it will be some time yet before any 
aaditional plant can be put into operation, and makers 
want to be assured of full and regular supplies of raw 
material and more labour. Prices are still quoted at the 
full maximum rates, with parcels of mixed numbers of 
Bessemer iron at 127s. 6d. per ton, and special brands 
are at 140s. per ton, both f.0o.t. 


Iron Ore. 


There is a very brisk demand for hematite iron 
ore, on local as well as general home account. For some 
time past local smelters have taken up the whole of the 
output, and have had to augment their supplies by a free 
use of foreign ores, which have been imported into Barrow 
in large quantities. Before long the local output should 
be considerably improved by the addition of more labour. 


Steel. 

There are no new features to note in the steel 
trade. The holidays have been observed, and there has 
been quietness as regards output, but next week there 
will be a return to activity at both Barrow and Workington, 
Rails will occupy a front position, the demand being brisk 
all round. Heavy sections of rails are at £10 17s. 6d. to £11 
per ton, with light rails at £14 to £16, and heavy tram 
sections at £14 to £15 per ton. Billets are at £10 7s. 6d. 
to £11 per ton. There is no activity in ship-plates, which 
are at £11 10s. per ton, with boiler-plates at £12 10s. per ton. 


Fuel. 

There is a brisk demand for fuel. Steam coal 
is at 32s. 6d. to 33s. 6d. per ton, and house coal runs from 
34s. to 42s. 4d. per ton delivered. East Coast coke is 
quoted at 39s. to 41s. 9d. per ton delivered, and Lanca- 
shire sorts are at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Still Holidaying. 


Tus past week, like the previous one, must be 
written off, so far as operations in the steel worke are 
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concerned. It is true that a nominal start was arranged 
to be made on New Year’s Day in most of the steel- 
melting departments, but the time and the very special 
circumstances were against even the expectation of a 
full return to work by the melters. Other departments. 
as a rule, will not reeommence until Monday next, and 
many works will remain closed for a further week. The 
silversmiths were anxious to curtail the holiday to the 
shortest limits because of the heavy accumulation of 
orders, and the cutlery works are in precisely the same 
position. Indeed, for cutlery manufacturers the close 
of hostilities has brought no relaxation of effort. On the 
contrary, Government departments have been urging 
them to accelerate speed of output now that there is a 
chance of regaining some of their men from the Colours, 
the need of all kinds of cutlery for the troops being as 
pronounced as ever. On all sides, however, one hears 
complaints that the return of men from the Colours, 
where it is taking place at all, is at a rate much too slow 
to answer any practical purpose. To such an extent is 
that the case that with the exodus from the munition 
works of Colonials and foreigners and men who went 
to them from various positions in life simply to evade 
military service, there is an absolute dearth of man-power 
for industrial purposes. 


Men Badly Wanted. 


Representations, I learn, have been made to the 
authorities on the subject, though so far without the 
slightest success, but unless some remedial steps can be 
taken in the immediate future the reconstructional 


enthusiasm of many employers will be rather badly cold- 


douched. The aggravating part of it is that the stream 
of incoming business is almost daily widening, and im- 
portant inquiries are coming to hand, which, in the 
interests of trade developments, ought to be promptly 
dealt with. Manufacturers are invited to apply for 
‘*‘ pivotal” men, as they are called, but when they do so 
nothing seems to come of it. Only this week I was told 
by an employer that he had applied for a man very much 
needed. The man had been ordered to join up a few days 
before the Armistice was signed and was only at York 
when the application for his return was made. The 
official reply, however, was that he had left York and 
“could not be traced,”’ though the employer and every 
other person concerned, outside the military authorities, 
knew that he had simply been transferred to Saltburn, 
which place should really not have been so very difficult 
for the authorities to find. That is just one instance of 
many similar cases, and even when men are sent, it is 
often to the wrong place, with the result that there is 
dissatisfaction on both sides. Demobilisation is not, of 
course, a8 easy as eating pie, though some pecple seem to 
think it is, but if a little more organisation or method 
could be introduced into the treatment of employers’ 
applications for men whose services are now of little use 
to the country in military matters, but would be in- 
valuable in the trades in which they are skilled, the 
reconstruction of industry could proceed at a much more 
rapid pace than is possible under existing conditions. 


New Business and Inquiries. 


The new inquiries and orders coming to hand 
are heaviest in railway, tramway and constructional 
steel. Rail rolling mills are beginning to run at their 
full capacity—or were doing so before the holiday break— 
and makers of tires, axles and springs are filling up their 
books fast. Crucible departments seem not yet to have 
felt this revival, but there is little doubt that before the 
new year is far advanced industry in this district will 
once more be in full swing. Any amount of sheet steel 
will be called for, and judging from inquiries coming 
very freely from abrcad, the cheaper qualities of steel 
will be wanted in enormous quantities. The Sheffield 
and Rotherham areas were never better placed for supply- 
ing steel. Since the war begun the output capacity has 
been increased very many times, and even now important 
expansions of steel-melting departments are in hand, 
notably at Thomas Firth and Sons’ Norfolk Works and 
at the Templebcrough extensions of Steel, Peech and 
Tozer. It may be of interest to note that for the half a 
dozen 60-ton Siemens furnaces which the former firm 
is adding to its existing melting plant, the huge chimney 
shafts have been carried out in steel; but at Temple- 
borough the twenty open-hearth basic furnaces planned 
for will have brick-built chimney shafts. Sixteen of these 
chimneys have been already erected—by the Nottingham 
firm of which the late Captain Ball, the V.C. airman, was 
a director—and fourteen furnaces are now in operation. 
The remaining six will be completed before very long. 
The United Steet Companies, Limited, of which Steel, 
Peech and Tozers was really the parent company, is now 
in the fortunate position of possessing rich iron ore 
resources, collieries, ironworks and a railway. 


Engineers’ 47-hour Week. 


With the New Year came new working hours for 
men in the engineering trades. A few days ago a con- 
ference was held here, with the result that a provisional 
arrangement as to revised hours of working was made, 
allowing the 47-hours week to come into operation as 
from New Year’s Day. Thus, at last, the six o'clock start, 
which was never in the least satisfactory, is to disappear, 
though it is not very long ago that the very idea was 
dismissed by some of the leading industrialists as being 
of a much too revolutionary character. But we live in a 
day of quick decisions and dramatic changes. In future, 
therefore, with the exception of Saturdays, when work is 
to commence at 7.30, men employed in the engineering 
and allied trades will begin the day’s cperations at eight 
o’clock, after they have had the advantage of a comfcrt- 
able breakfast. The conference referred to was between 
the Sheffield and District Engineers Employers’ Associa- 
tion and representatives of all the local unicns who were 
parties to the joint reecemmendation of November 19th, 
and met to consider questions arising out of the applica- 
tion in this district of the 47-hour working week. The 
terms of the arrangement reached were that as from 
January lst the hours of the day shift should be 8 a.m. 
to 12.30 p.m., 1.30 to 5.30 p.m. from Monday to Friday 
inclusive and on Saturday from 7.30 a.m. to 12 noon. 
The night shift is to run, as a temporary arrangement, 





from 5.30 p.m. to 6 a.m., with breaks for meals as at 
present, the question of night shifts to be discussed by a 
further conference. There is to be no change in piece and 
day rates. This change in working conditions is one that 
has long been advocated from the employers’ side, as 
well as that of the men’s unions, and it is to be hoped, 
now that it has been effected, the step will be fully justified 
by results. Where the system of not starting before 
breakfast has been tried, in isolated instances, it has 
been invariably found that no loss of output has followed, 
and if that is the general experience now, the measure 
will prove one of the most practical and beneficent forms 
of industrial economy, and one that will be speedily fol- 
lowed by other industries. The present arrangement, 
it is true, is confined to the engineering and allied trades, 
but it is impossible that such an example will pass unheeded 
for long. 


Lead Mining Activity. 


There is quite a revival in the lead mining 
industry of Derbyshire. The Mill Close Mine, for instance, 
where a rather prolonged dispute with the employees 
recently occurred, has been sold by the trustees to a 
limited liability company. This mine is said to have 
a in the past one of the richest in the district. A 

rge number of old lead mines and limestone, fluor-spar 
and other quarries have just come under the hammer, 
one of the largest purchasers of such properties in the 
Hassop district being Mr. Charles Markham, owner of 
large engineering works at Chesterfield and well known in 
colliery circles. It is understood that Mr. Markham 
proposes to develop lead mining by means of cheap elec- 
trical power, there being excellent water power available 
for generating purposes. 


After Many Years. 


An incident which should not be permitted to 
pass unnoticed was reported to the Finance Committee 
of the Leeds Corporation Jast Friday. About thirty-five 
years ago the firm of J. and H. McLaren, owners of tre 
Midland Engine Works, Leeds, had to make an arrange- 
ment with its creditors, who received 5s. in the £. A 
firm of London accountants has just written to the Cor- 
poration stating that although no legal obligation rested 
upon them, it had been one of Messrs. McLarens’ life 
ambitions to pay off their liabilities in full, and they had 
now placed in their accountants’ hands an amount suffi- 
cient to pay the balance of 15s. in the £. 








NORTH OF ENGLAND. 


(From our own Correspondent. ) 
A Year of Intense Activity. 


THE course of trade in 1918 was determined 
almost entirely by the exigencies of the war, and the 
courage, vigour and resolution with which the captains of 
industry faced their herculean task, and found for the 
fighting forces all the vast material resources of victory 
will ever be inscribed on the portals of British history. 
They have, indeed, played a part of almost incalculable 
importance in the great victory that has been achieved. 
During the past year all the staple industries in the North 
of England have been employed at the highest possible 
pressure, but great difficulties have been experienced with 
regard both to the supply of labour and raw materials. 
While very high prices have ruled costs also have been on 
a stupendous scale. Nevertheless all the industries have 
enjoyed a year of signal prosperity, which is reflected in the 
substantial dividends which the various firms have been 
able to pay after making full provision for reserve and 
depreciation, and for the extremely heavy war taxes. 


The Outlook. 


It is somewhat difficult, under present con- 
ditions, to prophesy as to the future, but there is no doubt 
that the industrial world is instinct with expectation and 
confidence. On all hands vast developments are foretold 
and being prepared for. For the moment the labour 
question holds in leash some of the work that is in readi- 
ness to be done. But the impetus now being given to 
demobilisation will speedily remove or lessen that obstacle. 
Men will be flocking back to familiar posts, or taking up 
new duties to help along the great manufacturing revival, 
and to energise that production which means profitable 
employment for men and capital, and the full resumption 
of our home and export trade. Sight is not lost, of course, 
of the imports question. While the shortage of shipping 
continues the supplies of some raw materials must 
limited. But the urgent need of bringing them into the 
country is engaging earnest attention, and all the tonnage 
possible will be provided. In the North of England the 
shipbuilding, engineering, iron and steel, and mining 
industries are of foremost ccnsequence. To the latter men 
are being returned in increasing numbers, with the cer- 
tainty that the output of coal will soon undergo a con- 
siderable increase. The effect will be seen in the greater 
supplies available both for home industries and export. 
The shipyards, engineering works, and iron and steel 
industries are making in many cases a great change over 
from the tasks of war to those of ordinary manufacture. 
This will imply no real diminution of activity. There is 
great leeway to be made up in the products of peace time. 
Apart from the enormous demand from the home market, 
there is an incalculable amount of work required for 
Continental and Colonial use. This need has been kept 
shrewdly in mind by firms on the North-East Coast, and 
they are much better prepared than could have been 
supposed to cope with the demands of the changed 
conditions. 


Iron and Steel Trades. 


The year just closed has been one of unexampled 
activity for the iron and steel trades. Throughout it 
menufacturers were overwhelmed with work, and all 
departments shared in the rush, which was almost wholly 
on behalf of the home and Allied Governments. Right 
up to the signing of the armistice each month had showed a 
striking increase over its predecessor in the velocity and 
volume of trade. Operations, however, were carried on 





under difficult conditions, and in spite of dilution of labour, 
works extensions, and other measures designed to increase 
production, supply altogether failed to keep pace with 
the demand. The pig iron and hematite trades, in 
particular, were dominated throughout by extreme 
stringency, due to the overwhelming demands for war 
purposes, and the inadequacy of the output. No exports 
to neutrals were allowed, and the sale and distribution of 
the output, both for home consumers and for the Allies, 
were very strictly controlled. In the steel trade outputs 
have eclipsed all previous records, and statistics, when 
available, will provide something of a revelation. 


Cleveland Iron and Steel Exports. 


The shipments of iron and steel from the Cleve- 
land district in December reached 42,689 tons, of which 
28,513 tons were pig iron, 251 tons manufactured iron, 
and 13,925 tons steel. For the previous month the 
clearances totalled 38,832 tons, of which 31,070 tons were 
pig iron, 360 tons manufactured iron, and 7402 tons steel. 
The aggregate shipments for the year 1918 showed a 
substantial fall all round, but this was a natural conse- 
quence, having regard to the conditions which had to be 
contended with. Scarcity of tonnage, Government pro- 
hibitions, the licensing system, the submarine menace, and 
other difficulties all contributed to make the export trade 
more uncertain and more difficult than ever before. They 
totalled 545,380 tons, comprising 410,917 tons of pig iron, 
and 134,463 tons of manufactured iron and steel. For the 
previous year the aggregate was 803,650 tons, composed 
of 525,430 tons of pig iron, and 278,220 tons of manu- 
factured iron and steel. 


Shipbuilding Returns. 


For the first time since shipbuilding became a 
controlled industry the veil has been lifted, and North- 
East Coast firms are revealing the extent of contributions 
to the national effort which successfully overcame the 
submarine peril. In view of the fact that many of the 
yards have been engaged on naval work. and of the 
difficulties that had to be contended with with regard to 
labour and other matters, the outputs of the year just 
clcsed mey be regarded as decidedly satisfactory, although 
they fall considerably short of some of the years before the 
war. The work on which the yards have been engaged is 
chiefly that of building standardised ships. Only a few 
firms have launched vessels which did not belong to one or 
other of the standard types, and these types were dis- 
tributed over the yards according to the adaptability of 
the firm’s equipment for producing them. The shortage 
of both skilled and semi-skilled labour has been a source 
of great difficulty to the industry throughout the year. 
Men were imported into the area from various parts of the 
country, and relieved the position to some extent, and the 
system which was introduced for transferring labour from 
yard to yard, according to the requirements of the moment, 
was a great assistance. Fortunately, the relations of 
employers and employed were amicable. The machinery 
for dealing with demands and grievances worked well, and 
strikes and stoppages were conspicuous by their absence. 


The Coal Trade in 1918. 


The course of the coal trade was throughout 1918 
of a most complicated and intricate character, and traders 
have expetienced an anxious and trying time, particularly 
those who represented dealings outside of Allied supply. 
The difficulties over licences and other shipment con- 
ditions embarrassed and impeded business to a remarkable 
degree. Throughout the year the general supply of coal 
has been far short of requirements, yet at the same time 
generally in excess of the means of transport. During the 
greater part of the year shortage of tonnage for all purposes 
was a dominating factor, but towards the close the position 
was reversed. Owing to the suppression of statistics 
regarding coal shipments it is still impossible to give 
figures, as in former years, relating to North-East Coast 
ports. It is certain, however, that the general output of 
the two counties has been comparatively small. The 
release of men from the Army towards the end of the year 
had a considerable effect, but severe visitations of the 
influenza in the spring, and again in the autumn, told very 
materially against production. Whilst prices have, 
owing to control regulations, been without much change, 
there have been certain movements, and all of an upward 
tendency. For Allied supply they were small and more in 
the way of levelling up. Best steams started at 30s. and 
rose to 37s., and gas coals were lifted from 25s. to 32s. 
In the neutral trade changes were greater and more im- 
portant. Early in the year it was seen by the authorities 
that scarcity of fuel to an alarming degree was looming 
ahead, and precautions of a drastic kind were taken, more 
especially with regard to neutral shipments. Owing to 
the fixing of minimum figures for neutral coals, the prices 
for all fuels for this class of shipment were heavily in- 
creased. Merchants were at liberty to ask from neutral 
buyers as they liked. The necessity for fuel in neutral 
countries was emphasised by the figures recorded. From 
50s. and 60s. in May best steams rose to 65s. in June, and 
75s. in July, but they eased off a little in the following 
months, until at the beginning of December as much as 
80s. and 90s. were recorded. Business, however, was 
brought to a standstill by the authorities forbidding 
exports to Holland, Denmark and Sweden. 


Unrest Among Miners. 


During the war several of the collieries in North- 
umberland reverted to the two-shift system, largely on 
account of the reduction in the number of men employed. 
Now that the miners are being released from the Army in 
large numbers a difficulty is being experienced by the 
coalowners in finding room to employ them on the two- 
shift system. Owing to the Coal Controller’s restrictions, 
now largely relaxed, development work at the pits was 
suspended during the war, and this has further limited the 
output of pit room that would have been available had 
things gone on under normal conditions. There is some 


unrest among the miners owing to the re-introduction of 
the three-shift system, but the exigencies of the case are 
such, it is stated, that that system may have to be adopted 
at a number of the collieries, otherwise men are not likely 
to be employed. For the present it is recognised that 
there is great need to find employment for every man, 
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SCOTLAND. 
(From our own Correspondent. ) 


Trade in 1918 


Dvurine ten months of the year just ended 
business was conducted under war conditions, Govern- 
ment control was more vigorous than ever, and ordinary 
business receded to _ infinitesimal proportions. The 
cemand for finished steel was enormous, and while there 
was a slight decrease in the output of shell steel the 
production of mercantile material increased. Sheet 
makers were well employed throughout, although the 
question of supplies of semi-manufactured materials 
threatened to cause some trouble on various occasicns. 
However, with the aid of local works and these over the 
border these troubles were surmounted. One of the 
new works for the production of billets and slabs is now 
in operation, while another is expected to make a start 
in the near future. The controlled prices are to-day as 
follcw :—Ship plates, £11 10s.; boiler plates, £12 10s. ; 
angles, £11 2s. 6d.; subsidies were granted to ensure a 
fair prefit to manufacturers. The malleable ironworks 
were extremely active, and particularly in the steel depart- 
ment. In the latter large quantities of rejected high 
tensile bars were re-rolled into a finished product, which, 
though not so reliable as soft steel, was acceptable to 
many who were unable to secure the latter. Business 
in “ C-own” iron bars, which in pre-war days was of 
large dimensions for agricultural and general purposes 
at home and abroad, came practically to a standstill. 
Recently the price for export was fixed at £20, but was 
reduced later to £18 10s. net. f.o.b. The latter is still 
thought by many to be too high. Inquiries have not 
heen very numerous, and the general impression is that 
an “easier” rate of prices must soon be established. 
The pressure for pig iron for home consumption was 
incessant, and consequently a firm hand was kept on 
exports which, it is estimated, did not exceed 5000 tons 
all told. New prices for export have now been fixed, 
making quotations in the region of 160s. to 170s. per ton, 
according to quality. The distribution of Scotch hematite 
was carried out under Government control, and nothing 
of eny consequence was available for other than work of 
the very first importance. The home price of hematite 
remained at £6 2s. 6d. per ton f.o.t. makers’ works. Export 
licences are now easier to secure, but business shows 
little expansion so far, the home demand being still equal 
to the output ; despite war conditions, the supply of iron 
ore was well maintained. Imports were comparatively 
regular, and were supplemented by the development of 
home deposits. 


The Present Position. 


The war is now over, and the transition to peace 
conditions is going on as rapidly as possible. Generally 
speaking, ordinary business is plentiful, but many con- 
sumers, both at home and abroad, are evidently preferring 
to wait until market conditions are in a more settled 
state before entering into negotiations of an extensive 
nature. Prices of most commodities are still very high, 
end the opinion is largely held that when manufacturers 
are once more on the outlook for business a much easier 
level of charges will inevitably follow. Prespects, how- 
ever, may be said to be distinctly encouraging. Makers 
are determined to regain to an even greater degree their 
pre-war connections, while many works are now better 
equipped for the struggle than they ever were in pre- 
war days. Granted a peaceful and speedy settlement 
of international affairs, and the co-operation of all classes 
at home, the new year seems full of promise. 


New Year Holidays. 


The New Year holidays are now being observed, | 


the majority of the works closing on Saturday last. It is 
expected that a fairly full resumption will be made on 
Monday, January 6th. 


Iron and Steel. 

Demand for all descriptions of steel material 
for home consumption is as heavy as ever, and particularly 
for shipbuilding requirements. Orders for bar iron for 
export have been very slow, but inquiries are improving 
and prospects encouraging. With easier values an 
expansion in business would soon follow. Pig iron is 
unchanged, the home requirements being equal to the 
output, and consequently no increase in shipments has 
been reported. 


Coal. 


Up to the end of the year conditions showed 
little alteration. Outputs were still heavily taxed, and 
every effort was made to provide supplies over the holi- 
day. The aggregate shipments from Scottish ports during 
the past week amounted to 88,675 tons, against 89,384 
in the preceding week, and 139,423 tons in the same week 
last year. Ell coals, f.o.b. at Glasgow, 323. 6d. to 35s.; 
splint, 35s. to 37s.; navigations, 37s.; steams, 34s. 6d.; 
treble nuts, 30s.; doubles, 293.; singles, 28s.; first-class 
screened navigations, at Me‘hil or Burntisland, 36s. to 
38s.; first-class steams, 35s.; third-class steams, 31s.; 
best steams, f.o.b. at Leith, 33s. 6d.; secondary qualities, 
32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Six-hour Day. 


THE old year is scarcely out before the South 

ales Miners’ Federation advances a proposal which 
is certain during the new year to give rise to much dis- 
cussion, if not anxie‘y,in the coal industry. Its demand 
now is to press forward for a six-hour day. A fortnight 
or so ago the subject arose at a coalfield conference, and 
the Executive Council of the Federation had the matter 
before it, but adjourned the question until Monday, 
when full consideration could be given to it. At the 
earlier meetings it is understood that the men’s claims 





were being formulated on very definite lines, such as 
revised rates of wages, &c., to coincide with the shorter 
hours, but at Monday’s meeting the Council’s resolution 
by no means took upon it the menacing tone that was 
expected. This possibly was due to the restraining 
influence of Mr. William Brace, who was Under-Secretary 
for Home Affairs, and is now back discharging his duties 
as the President of the South Wales Miners’ Federation. 
A man of his experience and level-headedness is needed 
in the conduct of affairs of the South Wales Miners’ 
Federation. Mr. J. Winstene has been acting-president, 
and it is significant of his attitude towards such vitally 
important questions as reduced working hours that in 
the bitterness of his defeat at the poll he said that if it 
was thought necessary to have a four-hours working day 
he would be there. The resolution of the Executive 
Council stated that in its opinion the situation in the 
industry was such that delay in amending the Eight 
Hours Act in mines for the purpose of establishing a 
six-hours day was likely (1) to create a conflict between 
returning soldiers and hona fide miners at present em- 
ployed in the mines who have transferred from one colliery 
to another during the war, and (2) to create unemploy- 
ment. Therefore the Miners’ Federation of Great Britain 
should be urged immediately to take steps to get the 
proposal for the reduction of the working day so amended 
as to become operative at an early date. The resolution 
added that as unemployment was already prevalent 
the Government as a temporary measure should pay 
during the whole period of unemployment a sum equal 
to the minimum rate3 the unemployed workman would 
have received had they been employed. The Miners’ 
Federation of Great Britain was therefore urged to seek 
an interview with the Prime Minister on the 
as early as possible. 


Coalfield Agreements. 


Another subject, presenting a highly contentious 
question for the coming year, relates to the coalfield 
agreement. The existing agreement may be done away 


wth six months after the termination of the war upon | 


either side giving three months’ notice. The Council of 
the South Wales Miners’ Federation has alrezdy dis- 
cussed the necessity of making preparation for the future 
adjustment of wages and has resolved to ack the Miners’ 
Feijeration of Great Britain to consider at an early date 
the arrangements to be made upon the termination of 
the present Conciliation Board agreement. It can scarcely 
be doub'ed that the miners will make strenuous efforts 
to have merged in their new wages agreement the war 
wage which is now being paid. The men now receive 
as war wage 3s. per day and youths under eighteen Is. 6d. 
per day, and it is unlikely that they will see this wage 
taken off without a big fight. 


The Bedwas Dispute. 


Although the dispute, which was responsible 
for 1400 men at the Bedwas colliery being idle since early 
November. was settled just before Christmas, the men 
had not resumed work up to the early part of this week. 
A deputation of the miners from this colliery reported to 
the Executive Council on Monday that upon examination 
of the mines by the workmen’s examiners it was con- 
sidered that several parts of the return airway were not 
satisfactory, and the deputation had waited upon the 
management asking that every effort should be made to 
deal with these difficulties by extra shifts. 
ment had refused to do this, and consequently the men 
had not returned to work. The Council therefore appointed 
three representatives and asked tke Inspector of Mines 
to visit the colliery. The Miners’ Federation of Great 
Britain is to be asked to take up the whole question of 
the appointment of firemen. 


Merthyr’s Technical College. 


The Merthyr Education Authority is seeking the 
support of the large undertakings in the borough for its 
pri posal to erect a technical college at Merthyr. The 
movement was initiated by Mr. H. Seymour Berry, the 
well-known coalowner, who was associated with the late 
Viscount Rhondda in some of his enterprises, and who 
gave £10,000 towards the scheme for the establishment 
of the college, which was to be named after his tather, 
the late Alderman J. M. Berry. Subsequently, Guest, 
Keen and Nettlefold, Limited, contributed the sum of 
£12,000, and now as the result of a deputation from the 
Education Committee Nixon’s Navigation Colliery Com- 
pany, Limited, has intimated that it is prepared to make 
a donation of £5000 conditionally upon the balance of 
the total of £56,000 required for the building and endow- 
ment of the college being subscribed on or before July Ist 
next. The workmen’s organisations in the Merthyr 
borough are doing their best to support the scheme, and 
have opened a fund for the purpose. 


Current Business. 


There has been no business of any account on 
the coal market during the past week or so. Apart from 
holiday influences and other subjects engaging attention, 
the demand for coals has been exceptionally heavy. The 
average return for the coalfield of miners on Friday 
last was about 50) per cent., and there was no improvement 
on Saturday, but this week the attendance has heen beter, 
and the supply of coal is more satisfactory. Colliery 
companies, however, are very fully stemmed, and although 
shipments have been carried on fairly expeditiously, the 
volume of tipping cperations has heen held in check by 
tipping appliances being to some extent out of repair, 
and this fact has caused ecmplaint. Tonnage in dock 
this week is not, however, so abundant, owing to the 
arrival of steamers being adversely affected by bad 
weather. As a result, the congestion prevailing has been 
to some extent relieved. There is, however, plenty of 
tonnage to carry away all the coals available, and while 
the Admiralty authorities are still fairly busy they have 
been able to release several cargoes for neutral destina- 
tions, thus enabling vessels to get away which have been 
waiting for coals since the middle of November. The 
present relaxation in pressure is, however, regarded as 
purely temporary, and it is expected that with more 
favourable weather conditions tonnage will come along 


matter | 


The manage- | 


more freely. Colliery companies are full up for the time 
being for large and through coals, whilst salesmen have 
had to turn down prompt orders for nuts, beans and peas. 
Smalls are also firm and are moving off very freely. Coke 
is quiet, but strong, the inland demand being brisk enough 
to rule out export business. Patent fuel manufacturers 
are also fully bocked up, ‘and pitwood is very steady, 
supplies still being rather slow to come along. 
LATER. 

It will be next week before the market assumes anything 
like a settled state. There is very little change, the tone 
being firm, although tonnage is reduced owing to incom. 
ing steamers being delayed by bad weather. Outputs 
are improving, but still the supplies are not equal to 
requirements. On Wednesday about 3000 miners em. 
ployed by the Cambrian Combine struck work as a protest 
against men returning from the Army being unable to 
secure employment. Tke trouble is attributed to the 
large number of men who have secured work in the mines 
since August, 1914. The colliery management is under- 
stood to be doing its utmost to find places for returning 
soldiers. 


Schedule Prices (Fixed for Allies). 


Steam coal: Smokeless best, 40s.; smokeless 
| seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; 
best drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 
25s. to 283s. 6d.; washed smalls, 29s. 6d.; best Monmouth- 
shire Black Vein large, 37s.; ordinary Western Valleys, 
36s.; best Eastern Valleys, 36s.; seconds, Eastern Valleys, 
35s. Bituminous coal: Best households, 40s.; good 
households, 37s. 9d.; No. 3 Rhondda large, 37s. 9d.; 
smalls, 33s.; No. 2 Rhondda large, 34s.; through, 29s. 
and 30s. 6d.; smalls, 24s. and 26s.; best washed nuts, 37s.; 
seconds, 35s. 6d.; best washed peas, 349. 6d.; seconds, 





33s. 6d. Patent fuel, 37s., 6d. extra for France and 
Italy. Coke, 54s. 6d. Pitwood, ex ship, 65s. Neutral 
prices (minimum): Smckeless best, 50s.; smokeless 


ordinaries, 45s.; best 


sezonds, 47s. 6d.; seconds, 46s.; 
steam smalls, 25s. 


drys, 45s.; ordinary drys, 42s. 6d.; 
to 28s. 6d.; washed smalls, 29s. 6d.; best Black Vein, 
|453.; ordinary Western Valleys, 43s. 6d.; best Eastern 
| Valleys, 43s. 6d.; second Eastern Valleys, 42s.; best 
| households, 50s.; good households, 46s.; Nc. 3 Rhondda 
large, 41s.; No. 2 through, 33s. and 35s. 6d.; No. 2 smalls, 





24s. and 26s.; best washed nuts, 45s.; seconds, 42s. 6d.: 
| bast washed peas and beans, 40s.: seconds, 38s. 6d. 
Patent fuel, 45s. Coke-oven coke, 70s. 


Newport. 


| The coal market all round has continued very 
| firm, there being a brisk demand for all grades of coal, 
| both for home consumption and export. The supply of 
| tonnage has been good, and the difficulty has been to 
secure loading berths. Schedule prices (fixed for Allies) : 
—Steam coal: Best Newport Black Vein large, 37s.; 
Western Valleys, 36s.; best Eastern Valleys, 36s.; other 
sorts, 35s.; steam smalls, 25s. to 27s. 6d. Bituminous 
eoals: Best house, 40s.; seconds, 37s. 9d. Patent fuel, 
37s. Pitwood, ex ship, 65s. Neutral prices (minimum) : 
—Best Black Vein, 45s.; Western Valleys, 43s. 6d.; 
best Eastern Valleys, 43s. 6d.; seconds, 42s.; best house 
coal, 50s.; good households, 46s. Patent fuel, 45s. 


The anthracite market maintains a firm tone, 
diminished coal supplies as the result of the holidays and 
good arrivals of tonnage placing the market on a strong 
basis. Quotations for neutral business are above the 
minimum schedule. Large anthracite descriptions are 
particularly scarce, and machine-made qualities are 
difficult to pick up for prompt shipment. Schedule 
| prices (fixed for Allies):—Anthracite: Best breaking 
large, 37s.; second breaking large, 36s.; third breaking 
large, 34s. 6d.; Red Vein large, 32s. 6d.; machine-made 
cobbles, 43s. to 49s. 6d.; French nuts, 43s. to 49s. 6d.; 
stove nuts, 43s. to 49s. 6d.; beans, 38s.; machine-made 
large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 13s. 6d. 
and 15s. Steam coal: Best large, 37s.; seconds, 34s. 6d.; 
bunkers, 29s. and 30s. 6d.; smalls, 24s. and 26s. Bitu- 
minous coal: Through and through, 34s.; smalls, 31s. 
Patent fuel, 37s. Neutral quotations :— Best large, 52s.; 
seconds, 50s. 6d.; thirds, 48s.; Red Vein, 45s.; machine- 
made cobbles, French nuts, stove nuts, 61s. to 67s.; 
machine-made beans, 54s. to 57s.; machine-made peas, 
45s.; rubbly culm, 26s.; breaker duff, 16s.; and billy duff, 
13s. 6d. Steam coals (minimum): Best large, 45s.; 
seconds, 41s.: through, 33s. and 35s. 6d.; smalls, 24s. 
aid 26s. Bituminous: Through, 41s.; small, 32s. 
vatent tuel, 45s. 


Tin-plates. 


Work was resumed in the tin-plate industry on 
| Monday. The tone of the market rules very firm, but 
| very little business ahead is being arranged. The inquiry 
is good, but it is difficult to place orders. The. price of 
tin has fallen £29 in a week. Tin-plate workers in South 
Wales are making further wage claims, averaging about 
40 per cent. in pay, and a meeting of the C_nciliation 
Board will be convened shortly to deal with the application. 
Quotations :—I.C., 20 x 14 x 112 sheets, 32s. 6d.; block 
tin, £235 per ton cash, £229 per ton three months ; copper, 
£111 10s. per ton cash, £87 10s. per ton three months. 
Lead: Spanish, £40 per ton. Spelter, £56 per ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tuermit, Limited, of 675, Commercial-road, London, E. 14, 
asks us to state that Mr. Cecil Leigh, F.1.C., who was for many 
years chief chemist of the Birmingham Metal! and Munitions 
Company, Limited, has been appointed general manager of the 
first-named company. 

WE are informed that Mr. Rees Jeffreys retired from the 
secretaryship of the Road Board: on the 31st December, a 
position he has held since the establishment of the Beard. Mr. 
Jeffreys has accepted the position of financial adviser to the 
Motor Union Insurance Company, Limited, of which company 
he was one of the founders and original directors. He has also 
been elected chairman of the Federated British Insurance 
Company, Limited. 
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MINISTRY OF MUNITIONS ORDERS. 





IRON AND STEEL PRICES—HOME AND EXPORT. 


The Minister of Munitions, on December 30th, issued 
the following information supplementing the notices 
which have already appeared with regard to home and 
export prices of iron and steel :— 

(1) The export prices in Schedules Ex/2 and Ex/3 are 
for net cash against documents, and are not intended to 
include any provision for extended credit. In the event 
of credit being given, additions may be made to the prices 
to cover the credit at a reasonable rate of interest. 

(2) The following alterations are to be made in the 
export prices of iron and steel (Schedule Ex/2) to operate 
as from Ist January, 1919 :— 

Small angles, tees, flats, channels and joists, £18 10s. 
per ton. 

Joists 6 by 3 and upwards, £16 2s. 6d. per ton. 
(Joists under 6 by 3 are subject to the same prices and 
extras as channels of a similar size.) 

Small rounds, squares and hexagons, £18 10s. per ton. 

The following additions are to be made to List Ex/2 :— 

Steel plate cuttings, suitable for re-rolling, £13 10s. per 
ton. 

Rails, hollow bridge, 45 lb. per yard and over, £17 per 
ton. 

Rails, second-hand, all sections, £13 per ton. 

Sheet bars and tin-plate bars, £12 17s. 6d. per ton. 

Iron puddled bars, £15 15s. per ton. 

The extra of £3 per ton allowed to be charged by stock- 
holders over the maximum prices for home delivery 
applies equally to sales for export. 

(3) The export prices on Schédule Ex/2 for rails under 
45 lb. per yard relate to flat bottom double bead, bull head, 
and bridge rails. The prices for rails exceeding 45 Jb. 
per yard relate to flat bottom double head and bull head 
sections. The price for bridge rails 45 lb. per yard and 
ever has now been fixed at £17 per ton (as above). 

(4) Export Drawbacks.—Export drawbacks on iron and 
steel are only applicable to those classes or descriptions 
of material for which export prices have been or will be 
fixed. Export prices w.ll not be fixed for manufactured 
goods, nor for descriptions of iron or steel, the prices of 
which for home delivery are not controlled. 

(5) Home Prices.—The column of prices on the first page 
of Schedule SH/1 should be headed ‘* Maximum Prices.” 
The column of prices on the second page of that schedule 
should be headed ‘‘ Maximum Prices,” instead of ** Fixed 
Prices.” 

(6) Bar Iron.—The price of bar iron for home sales will 
be advanced to £15 10s. per ton, f.o.t. makers’ works, from 
January Ist, 1919. 

(7) Marked Bars.—The price of marked bars for home 
sales will also be advanced from Ist January, 1919, to £18 
per ton, f.o.t. makers’ works. 

(8) Tin-plates and Steel Sheets.—Arrangements have 
been made with manufacturers of tin-plates and of steel 
sheets less than }in. thick, under which the equivalent of 
the subsidies now being paid by the Ministry on this mate- 
rial will be refunded. The Maximum Price Order relating 
to tin-plates will therefore be amended, and particulars of 
the increased prices will be published immediately. The 
maximuin prices of steel sheets less than hin. thick have 
now been abolished. 











ALMANACS AND DIARIES. 


Tue Superneat Company, Limited, of Bradford.—Wall type 
calendar with daily tear-off sheets carrying bold red figures. 

Ricuarp GARRETT aNnp Sons, Limited, Leiston, have kindly 
sent us some 1919 refils for the desk calendar received from them 
in former years. 

THe Hutt Force Tron anp Stert Company, Limited. has 
sent us a combined pocket book and diary contained in a service- 
able pig skin leather case. 

Crayton anpd Co., Huddersfield, Limited.—This firm’s 
calendar, which is of the wall type with monthly tear-off sheets, 
embodies a well reproduced series of engravings showing parts 
of various shops in the “ Karrier ’* Works. 

H. W. Warp anv Co., Limited, Lionel-street, Birmingham.— 
Wall calendar of the monthly tear-off type, cach sheet of which 
carries a beautifully executed engraving showing a machine or 
some of the special tools made by the firm. 

From Epcar ALLEN anv Co., Limited, Sheffield, we have 
received a copy of a standing desk calendar, similar to that issued 
by the firm last, year. The figures stand out in white on a blue 
background, and are legible at a surprising distance. 

HAYWARD-LYLER AND Co., Limited, of 99, Queen Victoria- 
street, London, F.C. 4.—-As usual this firm has sent to us a 
handy pocket diary which, besides the diary proper, contains 
numerous sheets for memoranda, and some useful! data concern- 
ing water supply matters. 

Joun J. THORNyCROFT AND Co., Limited, cf 19, Grosvenor- 
place, London, 8.W. 1, have sent us a calendar of the wall type 
with monthly»tear-off sheets. The card bears an excellent 
etching by Mr. W. C. Wyllie, depicting large and small Thorny- 
croft vessels in a North Sea engageme 1t. 

WE have to thank Simplex Conduits, Limited, Charing Cross- 
road, for a pocket diary in a handsone crocodile skin case with 
sliding clasp. The diary is printed throughout on squared paper, 
and appeais therefore to the engineer and electrician. Several 
useful tables and a few illustrations of Simplex specialities are 
included. 

Srr W. G. Armstrono, WxitwortH AND Co., Limited, Open- 
shaw, Manchester, have sent us a neat little leather bound 
pocket-book diary for 1919. ‘Lhe pages in front. of and following 
the diary part proper contain much information of a nature 
useful to an engineer in his business and technical transactions. 
A neat idea in the diary section is the perforation of the lower 
right-hand corner of each page, so that small triangular corners 
may be torn off from week to week to form a ready means of 
opening the diary at the current week. 


WE have received a bound copy of the “ Architects’ and 
Surveyors’ Liary for 1919,” which is published by Waterlow 
Bros, and Layton, Limited, Birchin-lane, London, E.C. 3, at 
two prices, 5s. and 7s, $d., according to diary space and binding. 
‘this year’s volume forms the thirty-sixth annual issue of this 
highly useful publication, which contains, in addition to a well 
arranged calendar and a‘ page to the day * diary, an immense 
amount of informat:on likely to be of serv.ce to thoze engaged in 
the professions for which it is specially intended. - 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
addreas of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. , 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date firet given is the date of application : the serord date 
at the end of the abridgment is the date of the acceptance uv! the 
complete specification, 











STEAM ENGINES. 


120,767 (17,113 of 1917). November 20th, 1917.—Marine 
2NGINE GOVERNORS, Thomas Jackson, 27, Mount Pleasant- 
road, Lewisham, London, S8.E., and another. 

Tuls is a gravity controlled device operated by the movement 
of the ship to actuate power mechanism, which in turn operates 
the throttle valve. A box A is pivotally mounted at B upon a 
fixed support C rigidly attached to the ship or to some 
device carried by the ship. This box is further supported 
by another support D, which is adjustable by means of nuts 
E on a screwed stem F, so that the angle of the box relative to 
the ship can be adjusted within a given range, and when so 
adjusted can be rigidly locked. Within the box is mounted 


N° 120,767 

















an element G which rocks upon a pivot H carried in lugs, and 
provided with means, such as a trough J, along which a rolling 
weight K can travel, so that when the weight rol!s towards one 
end it tilts the element in one direction, and towards the other 
end it tilts it in the opposite direction. This element G carries 
a valve L pivoted at M which controls the exit N from the box. 
An adjustable stop O is arranged in the bottom of the casing 
to regulate the angular movement of the element G. Tne box 
is further provided with communicating means such as an 
orifice R, connecting through the pipe P with some source of 
fluid pressure for operating or controllirg through the pipe Q, 
tho operatior. of the device connected to the throttle valve by 
which the speed of the engine is regulated.— November 20th, 1918. 


120,779 (17,354 of 1917). November 24th, 1917.—DovBte- 
actine Cytixpers, Stephen Evans Alley, Sen‘inel Works, 
Polmadie, Glasgow. 

In this construction the cylinder and crosshead guide are 
formed integraily. In the drawings, tn« eylinder A. its coaxial 
cylindrical crosshead guide B and the connecting bridge piece 
C between them are formed integraily. The forward cylinder 
cover D is inserted from the rear and rests in a counterbore 
recess. The cover D is provided with a series of upstanding 
pillars to receive studs which pass through an annular flange 














E inserted through a doorway in the bridge piece C and engaging 
a shoulder therein. Nuts on the studs serve to draw the flange 
E and the cover D firmly into plece. In the cover D there is 
provided a stuffing-box D, the packing in which is held tight 
by a flange H through which the studs also pass and which is 
drawn up by nuts J onthem. Nuts G on the ends of the studs 
further serve to hold in place, against a shouldcr in the forward 
part of the bridge piece C, a closure plate K provided with a 
stuffing-box L. The piston rod is coupled in the usual manner 
to a cylindrical crosshead sliding in the guide B.— November 25th, 
1918, 


INTERNAL COMBUSTION ENGINES. 


120,679 (2215 of 1918). February 7th, 1918.—GovEeRNoR 
MEcHANISM, James Keith, 27, Farrirgdon-avenue, Londoa, 
E.C., and others. 


This is a means of controlling the supply of combustible 





U 
mixture to explosion engines, and is primarily intended for 


dealing with coal gas from a gas bag or under pressure from a 
cylinder. Three alternative arrangements are showa herewith 
igs. 1-3. In Fig. 1 there is connected with the induction pipe 
A, say, intermediate the engine and a throttle B fitted to the 
pipe A, a device comprising two diaphragm: C D, or the equiva- 
lent, within a chamber E, such diaphragms; being of different 
size, the diaphragm D which is furthest from the engine being, 
say, of twice the effective area of the other. From the chamber 
E from the back of the diaphragm D a Pitot tube F is led to the 
induction pips, the termination of the tube facing up stream 
towards the air current flowing through the induction p-p2 A, 
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and from the back of the diaphragm C another Pitot tube is led to 
the induction pipe at a point nearer the engine than the first, 
the termination of the tube facing down-stream. The 
diaphragms are connected by means of a rod having an operative 
connection with a valve H fitted to a gas supply pipe J, and 
serving to control admission of gas to the space between the 
diaphragm:. From the space between the diaphragm: a pipe 
connection K, fitted with an obturator L, is taken to the induc- 
tion pipe at a point intermediate the termination of the Pitot 
tubes, the obturator L affording a means of adjusting the 
quality of the mixture. With tne arrangement described the 
difference of pressure established across the obturator by means 
of the governor will be approximately twice the difference of 
pressure between the two Pitot tubes, so that the effect of 
mechanical lag or reluctance of the governor on this difference 
of pressure across the obturator w.ll be approximately halved.— 
November 21st, 1918. 


DYNAMOS AND MOTORS. 


120,798 (18,032 of 1917). May 31st, 1918—ConTROLLER FoR 
Etectric Motors, Gecrge Ellison and another, Wellhead- 
lane Works, Perry Berr, Birmingham. 

This is an arrangement for stopping the operation of the 
controller for motors when an overload current occurs. It 
consists in the employment, in conjunction with the solenoid, 
of a stop separate from but actuated by the plunger of the 
solenoid, and means actuated by the controller handle, whereby 
with a small movement of the handle the plunger can be re- 
turned to its original position without releasing the stop. A 
is the solenoid, G the plunger, K the stop lever for engaging 
the stops Q en the rotatable disc P; I is a cross bar acted on 
by the spring H; on the bar bears a lever L controlled by the 
spring M. The solenoid is fixed, and in conjunction with it is 
a plate carrying a projection N which abuts against one side 
of the lever L. The levers K and L and spring M are carried 
by a plate J, which is capable of receiving a small lateral] move- 
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ment. In the position shown, the lever K has been moved into 
operative relation with a projection Q on the dise P under the 
aetion of an overload current in the solenoid. The dise P can 
still be moved to a slight extent in the direction of the arrow, 
and during this movement the interaction of the parts N and 
L causes the plunger G to be depressed to its original position. 
But the stop lever remains in engagement with the projection 
N, being held in position by the pressure of the projection. 
On imparting a small reverse movement to the disc P the stop 
lever K can drop and leave the cise free. The plate J is alsu 
returned by the spring M, and the plunger is relieved of the pres- 
sure of the lever. Tf the overload has subsided the dise can now 
be moved forward in the direction of the arrow, but i! the over- 
load persists the plunger returns simultaneously with the return 
of th> dise P and th stop K is again brought into action. So 
long as there is an overload on the system, the control handle 
cannot be moved in the direction for increasing the current, 
but as seon as the overload disappears the handle is freed.— 
Novemher 28th, 1918. 


SWITCHGEAR. 


120,775 (17,172 of 1917). November 2lst, 1917.—REVERSE 
Current RELAYS FOR ALTERNATING Creccits, British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C. 4, and another. 

This is a reverse current relay of the reactive type, having 
main current and potential windings and a compensating 
winding, the latter being connected in parallel with the main 
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potential winding and inductively related to the current winding. 
Fig. 1 is a diagram of a relay connected as has hitherto been cus- 
tomary, and Fig, 2 a similar view showing the improved 
arrangement. A represents the mains. and B the leads of the 
circuit to be protected. The relay is provided with a main 
potential winding carried by the moving element C, and connected 
in series with a potential transformer D. The main current 
winding E is supplied from a current transformer F. A com- 
pensating winding G is illustrated in Fig. 1 connected in series 
with the main potential winding. A relay arranged as in Fig. 
t will operate incorrectly wher excessive current is flowing 
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in the circuit. In Fig. 2 the compensating winding G in place 
of being connected in series with the main potential winding 
is connected in parallel with it, a suitable adjustable resistance 
H being connected in series with the winding G to enable its 
effect to he varied and adjusted. With this connection of the 
compensating winding the potential induced in the winding 
on excessive forward current flow is additive to that of the 
transfornigr supplying the potential winding, thus i ing 
the current in the winding and the ability of the device to with- 
stand excessive forward current, and the action of the device 
on reverse current is not interfered with even in the extreme 
ease where the potential transformer primary voltage falls 
away to zero as to a short cireuit.—November 21st, 1918. 





MACHINE TOOLS AND SHOP APPLIANCES. 


120,651 (17,699 of 1917). November 30th, 1917.—E vecrric 
Rivetive anp Stamprya Macutves, Edward Adamson, 
10, Victoria-road, Waterloo, Liverpoo! 

This invention is particularly adaptable to the portable type 
of riveting machine in which the action of riveting is effected by 
means of a solenoid. Fig. 1 is a side elevation of the machine, 
and Fig. 2 a vertical section through the solenoid and operating 
mechanism. It will be seen from these drawings that the mov- 
able jaw A is operated by an electrically energised solenoid B 
through the medium of a lever C, a series of rollers D E F con- 
necied to the core of the solenoid i gainst an inclined 
face of the lever in order to operate it. The lever C is pivoted 
at G, and the outer end is coupled to the jaw A of the hi 
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so that when the propeller is in motion each web will revolve 
at an equal distance at all points from the centre of the propeller. 
If the propeller is constructed of metal the webs may be cast on 
the blades or be made solid with the blades, or otherwise attached 
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thereto. Of whatever material the propeller may be constructed 
the webs may be attached or secured to the blades thereof 
in any way that may be considered desirable.—November 28th, 
1918. 
120,765 (17,066 of 1917). November 20th, 1917.—PRore.uers, 

R ll David England, 100, Rich d-road, Montpelier- 








road, Bristol. 
This is claimed to be a new method of manufacturing aero- 
plane propellers. The process consists in making a ll of 
papier maché and cotton or other fabric, which is filled with a 
composition of granulated cork and cotton wool in combination 
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The solenoid casing is bolted to the top of the bow frame on a 
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bracket H, and the pull rod J of the movable core K is screwed 
into a yoke connected to side cheek plates L in which the rollers 
D E and F are journalled. A slot M is formed in the end of the 
lever C engaging a pin N, by means of which the lever and jaw 
are connected, the jaw after operation being raised by a spring 
O, the downward thrust during the action of riveting being taken 
by the curved under-surface P of the end R engaging a corre- 
sponding recess in the top of the jaw. Recoil springs are pro- 
vided for returning the movable core after operation. e 
pulling action of a solenoid is such that there is an increasing 
intensity of the pull on the core as the latter more fully enters 
the solenoid winding, and in this way the riveting pressure will 
increase towards the terminal point of the downward stroke of 
the ram.—November 21st, 1918. 


AERONAUTICS. 


129,791 (17,806 of 1917). December Ist, 1917.—PRoPrELLERs, 
Rowland George Foot, 11, Queen Victoria-street, London, 
E.C. 


This invention consists in the construction of propellers with 





with a mixture of shellac and spirit ; the material is reinforced 
with metal. Fig. 1 shows the model shaft of wood on which 
the iron wire skeleton to hold the plastic material is formed 
(Fig. 3). Fig. 2 shows the method of moulding in the moulding 
box.—November 20th, 1918. : 


MINES AND METALS. 


120,786 (17,612 of 1917). November 28th, 1917.—-Exxcrric 
aces, Etienne Grammont, 14, Rue Waldeck Rousseau, 

Lyons, France. 
This electric furnace is provided with a hearth which is one 
of the electrodes, and is comprised of a copper plate, a layer of 
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metal being treated is able to mako contact through the wells 
with the agglomerate. Such a furnace is illustrated in section 
in Figs. 1 and 2, in which Ais the metal plate, D the agglomernte, 
B the refractory layer, and C the wells. The plate is connected 
to one pole of the source of current, the other pole of which is 
connected to the other electrodes F of the furnace. The material 
to be melted is introduced in the furnace and into the wells C, 
so that the current passes through the material in going from 
the plate A to the electrodes F. The cross-sections of the wells 
are small relatively to the surface of the hearth and of the elec- 
trodes ; and the current being unable to pass through the in- 
sulating layer B, an intense current passes through the material 
—— in the wells and thus generates great heat.—November 
28th, 1918. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS 
No. 1, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Monday, January 6th, to Saturday, January 31th.—Drills 


as usual. 
C. Hicors, 
Captain R.E., Adjutant. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tue Junior INstTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. ‘‘ Concrete Ships,’’ by Mr. P. M. Frazer. 
7.30 p.m. 


SATURDAY, JANUARY 4rxa. 


KEIGHLEY AssocIaTION OF ENGINEERS.—Assembly Room, 
Cycling Club, Keighley. Social evening. 6.30 p.m. 


MONDAY, JANUARY 6rx. 


Cuapwick Pusiic Lecrurrs.—Lecture Room, Roya! Society 
of Arts, John-street, Adelphi, W.C. 2. ‘‘ Fuel Economy and 
Health.” Lecture I. ‘‘ The Heat Requirements of a Human 
Being,” by Mr. Arthur H. Barker. (Illustrated by lantern slides. ) 
5.15 p.m. 


TUESDAY, JANUARY Tru. 


InstiruTE OF Marine EnoGtineers (Inc.).—The Min vies, 
Tower Hill, London, E. 1. Presidential address, Mr. . T. 
Milton. 6 p.m. 

Tue Roentcen Socrery.—Royal Society of Arts, 18,. u- 
street, Adelphi, W.C. 2. Paper ‘* Electrical Changes Prod. d 
by Light,” by Dr. H. 8. Allen. 8.15 p.m. 

Roya InstrrvuTion or Great Briratn.—Albemarle-stre. 
Piccadilly, W. 1. Christmas Lectures. ‘‘ The Fish of the Se 
(Cuttle Fishes),”’ by Professor D’Arcy W. Thompson. 3 p.m. 
Tae Junior INstrruTION oF ENGINEERS : NortH-EasTeERN 
Section.—Mining Institute, Newcastle-on-Tyne. ‘‘ Design of 
High Speed Generating Units,” by Mr. G. Bonner. 7.15 p.m. 


WEDNESDAY, JANUARY 8ru. 


Tue InpustRIaL Reconstruction Councti.—Saddlers’ Hall , 
Cheapside, E.C.2. Lecture, ‘‘ Industrial Unity,” by Right Hon. 
G. H. Roberts. 4.30 p.m. 

Royat Soorety or Arts.—John-street, Adelphi, W.C. 2. 
Juvenile lecture, ‘‘ Liquid Drops and Globules,” by Mr. Chas. 
R. Darling. (Lecture II.) 3 p.m. 

Tae Association oF Enoineers-In-Cuarce.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Paper, ‘“‘ The Transport 
and Handling of Fuel,” by Mr. J. H. Anderson. (Illustrated 
by lantern slides.) 7.30 p.m. 

Tae InstTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Paper, “* Influence on 
Valve Lift and Combustion Chamber Design on Consumption,” 
by Mr. L. H. Pomeroy. 8 p.m. 





THURSDAY, JANUARY 9rs. 


Royat Instrrution or Great Brrratw.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ The Fish of the Sea.” ‘‘ The Herring 
Fishery,”’ by Professor D’Arcy W. Thompson. 3 p.m. 

Tue Instrrution or Evectricat EnGIneers.—lInstitution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
Lecture, ‘‘ The Navigational (Magnetic) Compass as an Instru- 
ment of Precision,” by Mr. M. B. Field. 6 p.m. 

Tse BrewinecoamM Mertativreica, Socrety.—Chamber of 
Commerce, New-street, Birmingham. Paper, ‘‘ Notes upon the 
Industrial Development of Zirconia and its Application to the 
Metal Industry.” by Mr. H. E. Coley. 6.30 p.m. 


SATURDAY, JANUARY llIru. 


Roya Instrrution or Great Brrraww.—Albemarle-street , 
Piccadilly, W. 1. ‘‘The Fish of the Sea.” ‘‘ The Whale 
Fishery,” by Professor D’Arcy W. Thompson. 3 p.m. 

Brrrish FouNDRYMEN’s ASSOCIATION: LANCASHTRE BraNncu. 
—Municipal School of Technology, Manchester. ‘‘A Brass 
Foundry Problem, with notes on the Melting of Non-ferrous 
Metals,” by Mr. G. C. Swift. 4 p.m. 





MONDAY, JANUARY 13rx. 


Cuapwick Pustic Lecrurss._—Lecture Room, Royal Society 
of Arts, John-street, Adelphi, W.C. 2. ‘‘ Fuel Economy and 
Health.” Lecture II. ‘‘ The Heat Requirements of a House,’’ 
by Mr. A. H. Barker. (Illustrated by lantern slides.) 5.15 p.m. 


TUESDAY. JANUARY 14rn. 


InstrTuTION oF ExLEcTRicAL ENnGIngeRS: NortH-WESTERN 
CenTre.—Engineers’ Club, Manchester. Kelvin Lecture. ‘‘ The 
Dynamical Theory of Electric Engines,’ by Mr. Ll. B. Atkinson. 
7 p.m. 


MONDAY, JANUARY 20rxa. 


Cxuapwick Pustic Lecrures.—Lecture Room, Royal Society 
cf Arts, John-street, Adelphi, W.C. 2. ‘‘ Fuel Economy and 
Health.” Lecture III. ‘‘ Heat Economies,” by Mr. A. H. 
Barker. (Illustrated by lantern slides.) 5.15 p.m. 


WEDNESDAY, JANUARY 8ru. 
LiverPoot Encrneerine Socrery.—Royal Institution, "ol- 
«litt-street. Paper, ‘‘Some Recent Developments in the 
Theory and Practice of Refrigera:ing Machines,” by Mr. G. W. 
Daniels, 8 p.m. 








concentric strips or plates of metal projecting at right angles | conducting agglomerate, such as eo or tar, covering the plate, 
These a 


at such intervals as are suitable. webs are curved to 


such @ radius as will when fixed form segments Bof a circle, ' material, in which wells are provided at intervals, so that the 


and above the agglomerate a layer of insulating refractory 
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3. AB 


1M. Explosives 
) : aT 
WATFORD AND TRAFFORD PARK, 
MANCHESTER, 
a¥ND 
yATIONAL PROJECTILE 
DUDLEY. 


Factories 


FACTORY, 





The Government has decided to DISPOSE OF 
above FACTORIES at Watford, Herts ; 
ford Park, Manchester; and Dudley, 
yeatershire, which are briefly described 


) ed 


WATFORD, COUNTY HERTS. 


. Brick buildings, By with Fao 
iron roofs, fleors 


UCTION 
avd cor: mented 
concrete and wood 









4 OF LAND . Waceres. 

aD ASA OF 124,100ft. super. 

INGB.. .. -. -- Six sets of sidings and lengths of 
track. 

ATING .. .- .- Electric. 


TING . Hot water and steam pipes. 


i COMMODATION For 50 clerks. 


OM 
MMODATION For 29 persons. 





II—TRAFFORD PARK, 
MANCHESTER. 


ON A Beth ood wah chest covered 

UOT! pe ‘ _ 
| aud timbers roofs 
and part timberframed build. 
ings; floors. 

OF LAND 8400 sq. yda. 
UND AREA OF 
WILDINGS .. . 


MBGB.. 2 oe ee oe ee: Soft, 155ft., 328ft.. 
NG .. - Electric. 

TING . Steam ; gas radiators in office. 

MCE MMODATION For 15 clerks. 

SSROOM.. .. .. For66 persons. 





III.—DUDLEY, COUNTY 
WORCESTERSHIRE. 







DNSTRUCTION " Mae robe “5 steel framed, with 
slated ; Soles useclly cliemae os 
OF LAND . Tacres 3 roods 365 poles. 
AREA or 
DING -. +. 240,570ft super. 
. Electric, bydraulic, steam, and 
pneumatic. 
IGHTING .. .. .. Electric. 
MATING .. .. .. Electric radiators and stoves, 


+ 
ACCOMMODATION For about 200 clerks. 
288-ROOM 
ACCUMMODATION For 2270 persons. 





Further particulars of the factory, plant, and 
ed in each case may be had upon applica- 
on to 
THE LANDS DIRECTORATE, 
Ministry of Munitions, 


4, Whitehall-court, London, S.W. 1. 1609 


TENTS AND DESIGNS ACTS, 1907-1914. 
MULTI-CYLINDER PUMP. 


e Proprietor of British Letters 

Patent 9718 ef 1912 is prepared to. SELL the 

PATENT or ey “LICENSE British viaDufactirer to work 

under it. It relates to a Hg _ four linder> 
say: By hich serve as i ae 


de vf hambers fi 
elivery cham ‘or 
‘adaren: BOULT, op aad TENNANT, 
and 112, Hatton 
1677 « London, E.C. 1. 


PATENTS AND DESIGNS ACTS, 1007-1914. 
ALUMINIUM ALLOYs. 


Theb: Proprietors ot British Letters 


it Ne. 18,108 of 1909 are sprevares to SELL the 
PATENT or or to LICENSE British Manufacturers to work 
unuer it. The malleable and ductile alloys describei contain 
from 94 per cent. to 98 per cent. aluminiom, together with 
copper, manganese and silver, rendering them harder ana 
strouger than pure aluminium. 

Address, BUULT, a tia Hatton TENNANT, 


1 
London, ECL LL 


_1678 a 
— of Bristol.—Sale of “Old 
MATERIALS and DISUSED PLANT. 
RS are invit for OLD MATERIALS and 
BURPLUs aeeat lying | at the Bristol, Avonmouth and 


“er 
The nt includes a %%-ton Movable Armstro 
nr beatitic COALING CRANE, 3ft. radius, and Rai 
og the same. An Observation Car, 20ft. iong, 8ft. Sin 
wide, wide, aft, Shin. gauge, spring buffers. 
particulars and form of Tenser, apply Chief Engineer’> 
ee oy Dock, on “and after the 7th day of 








Raeaiys 1919. 
THOMAS A. PEACE, 
on Engineer. 
Engineer's ce, 
Avonmouth Docks, 


Near Bristol. 
2nd Januarv, 1919. 
ene nearer 


| eB. of Bristol. —The Docks 


1571 « 





rion of the City of Bris:ol 
Uite ine ERVICES ofa MECHAN LCAL and ELKC- 
NEw Second M 


SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continued) 





An Experienced Engineer for 


DESIGNING REQUIRED by large 





aes must have had pi experience echanical and 
eastieadiiname advan pete xperieuce, 

a ny 

be Ba hry, to 1685, The Eugine-r Utice. pai iets a 
A ux iliary Shift Engineer 
to act as Relief SHIFT ENGIN ER and 


REQUIRED 

fECHNICAL ASSISTANT. nd, techric } 
traiuing, and must be ca; out Plantand Bolle: 
tria ‘8. and keeping techuical records of pe! ge ym efficiencies, 
Svate fully experience and salary required per week of six 
eight hour shifts. —Wri: = hes 751, c/o Mitcheli’s "adverti ing 
agency, 1, snow-hill, E.C. 1609 a 


(jivil Veglader Wanted, Experi- 


ENCED in ova work, Divers, &., for Aduniraty pe 
nn 8 £8 per w Avpiy, stating age. 
experience, &c —Ad “ou. TRACT,” Wm. Porteous ano 
Uo, Advertsiug Agents, Glasgow. P617 a 


ommercial Engineer Required 
to TAKE CHAKGS of Seles o—~ Advertisiug, know 

sedge ot Light Railways preferred orks neor London 
ane H. E., c.o, J.W. Vickers and Co., Lta., 5, » Miebols-lane, 


Fiectrician for Works A broad.— 
Faliy qualtitied young man’ WANT&#O to Takk 
CHARGE Konuiog and Repair:f v.C. Motors and Instrume. ts 
Fog experience, qu wifications,aud family, if any. —- Write, 
Lee and » igntingale, Advertising Ageuts, — 

2g gineer for Works Abroad.— 
fully qualifi pe J a = an Boat tev w TAK 
-HARGt Kanniug ri Engines. State ngs 


papereety ualifications, aaa a facnise ‘tang — Write, Box 
Lee and Nightingale. Advertising agents, Liverpool. 1573 a 


| re ener Required as Manager 


vu a Works (Lbr 1 ondut), constructiug p iutinx, ac. 























recat ENG 


m of the repairs 
airangements of the Hyd — ie Ss ana 

Uock Pumping stations and the Cold Stores Machioery 

the distribution of gas, water, and electricaty (direct and alter. 

nating curreut) 


Applica: ts should have a thorough training in both Mechani- 
cal and E: Engineering, and a be well acqu inted 
wit the calorific va ues, and 


principle of coal b 
should als» — sapattier with with the'dota details of office routine, 
to state their age, training, 





pre- 
ri em me pe came gt tion, and pre-ent cr most recent 
caabe cations should be sent in on 

Re far mt vie, ap 


“rimtea fi ‘orms to ue obtained from the Chicf Engineer. 
Applications should be received by the Chief Engineer not 
later than Monday, 10th ew yew and should be accompanied 
vy ~ ies of three most receut testimon’ 
A ce ag wili be held during the pleasure of the 


hw Age - over ~e adust aye! competeut t 
C) cole. ‘nie MiUuLe + per wee 00u 
pruspects —Aadress, P763, The fagineer Of Uffice. oheS 2 


Engineer | Required as Traveller 

Masi ue drst-clas: Salesman, and piv. 
gvod connection amongst voliieries. State age, experience 
Hr) salary expected.—Address, 1603, The Kugineer -, 





Aa 


E{agineer-Salesman Wanted by 


weil-knuwa ‘rm, m w.ufacturing rg e ree te [om 
Tiavet and .Suyervise District Utfiees aud Agents in Unitea 
Kiugdom, and possibly Eurvpean c untries. Must have sound, 
technical, and . practical aapenence of Evectrical angineeri. g 
and fi Good pi rospects t 
an amine and ‘capable man of ex and 

port a me 


Address, giving age, birthrla euce, 
missin expected, to P7.7, nok pen Office. 








al 








THOMAS a. Z3ece.. 

Engineer's is 
Avonn outh 

7th January, 1919. 








SITUATIONS OPEN 
Wanted by Engineering Firm 
in Glasgow. CHIEF EsTIMATOR, with experience 
estimating Cosi of Roliiug Mills ana Hydraulic Plaot iu con- 
nection withsame Permanent a to suitable man.— 

Address, stating full particulars, 1702, The Engixeer =. 
Engineer. Good 


Wanted anted, 
man with sounu poe knowledge fur Lay 
good 


out oné‘neecn Krecuon te Crushing Viant. App: a — be 
ye oe oe Fy ae hi vail ble 
State age, references, and sai req an when & able. 
address, or Office. 1569 a 


1569, The Engineer 
to Take 


anted, Engineer 


Charge ot oe ower Station with an Output 
of 14 a units per tae. The station Sg KW. 
Tur! rator, also procating + ngines. sane —— 
steay euperinnes 1s nosetaey — 
and sounged, te are Br Ba VIS oes Se RONG, 

icohien ies, fon, F 


4 














Fern ‘erndale, Glam., seats | fates 
A 
we anted, First-class Engineer, 
with expertence 1 in Fetene and Erocmenns Work ia 
tlie end each of f A work in pony ny 
eof bi 'o! TO) uence 
ee, and cxyabie ls to control the pera work 
througn the shops gj Man accustomed to heavy internal com 
bustion ines age, experience and salary 
——, and Saar at liberty. 
ddress in first instance, ** oil Wm. Peteow aad oem 


Advertising Agents, Glasgow. 


Wanted, for atin Marine 


Basinesting Works in Giasgow, (te a mag MAN, 
ing Heavy Internal Combustion Engines 















HOVERNMENT SURPLUS STORES |§ 
FOR DISPOSAL. 


As @ Ministry of b Munitions 
qoopan at gE seRViCR "PACKAGES, 

well made, and steaks are held of 
the packages have fetinen, and evtachenente, = 


be able to 

tending reve pent ‘they nit 
attached at t! 2 of 

Toy! fling and particulars obtained, on 

Rte t Store No 3, 

Bubastic 







Government Store Vo 71, 


road, souchall. Wh ¥ Croydon. 
ment Siore No. 6, Governinens Store eee 
~ "s Bush. Horley, Surrey 
Baa nt Bore Ho. 46. t Store E. 162, 
moto create Bush. _- Woolwich Arsenal 
© 20, . ay Nou-Returnable 


lead: 
Belvedere Non-Returnable 
Box Depét, 





st London College 
Gasset, tivedon): 





ERED -tmomedintely ASSISTANT-LECTURER in 
ia 8} pointment. 





mt Pasig ope e400 per ae 


jum.—Apply at once, PRiN- 
1667 a 





my he Tae prnetionl and cae of controlling men 
== jis is a good my requis for a suicable man. 


» Ox 
ss ‘BoMGSTION,” 
tising Asante, G 


anted, for a Tea Estate in 


India, ma ASSIS TANT. with Engineering poems. 
—Write, Box * K. O.," c/o Davies and Co., Finch-lane, K.C, 3. 


Win. Porteous and Co., Adver- 
148354 





A 





Wanted Immediately, 


a First-class DESIGNER and CAL- 
CULATOR for Ferro-concrete Work for Grain 
Silos, Warehouses, and auxiliary buildings. 
ie Address, stating fullest particulars age, ex- 
; ri » salary exp d, &,, &,, 1557, The 
Bagineer Office, , W674 








anted, Man of Good, Strong 
tion in age ne segment ea for the p  arpose of 7 ove of TAKING 
lent ope: in, ing forthe right men’ Mast te 


—Address, s! 
and slay required, 1701, The Engineer Offa” 


1701 a 





Advertising ‘Manager Wanted by 


Ons Charen Lud, ¥/15 Leonard-street, B U.2 


So replies, i SAD WaNTHING MANAGER | she 


4.0, em aa 


be a esti, up — 


tions, Shift Engineer Required for 





[[pgineeri ing Surveyors, 
f.ct or Extra ele sctreypaepae vf trade Certifiauver 
KEQULRED by an Ins co. : electrical experience ai 
advantag+.— Address, PTs. "Phe Enogineer Office. la 


Pirst class Traveller Required, 


| tlle mere connection with Bright dwei users.— 
address, 1533, ie Engineer Office. 1535 a 


(jentleman Required to Give 


wove Tine a8 REPRooSNUCALIVE in France anv 

Be gium, by an Engineering Company wen g Brewis 

and Chemical Plant Must have intimate knowledge of ioca 

condition-. Engineery 4S, Th and some Brewing kuowled,+ 
esirabie Address, P744, The Engineer Office. P746 a 


entleman~ Required -to- Take 











econd Engineer, Experienced 
in the —— - lev-maki g Machi “7S WANTED for 
sce Factory in pager write, giving full part 
to 1643, The PS my Fas 16'3a 


Stores Manager uired for 
gineering Works, employing 60v a a #00 hands, in 
vroydon district. Must be pe aompesent Sear aae up-to-date 
system of stores reco rg ig s ock of raw and 
finished parts. State ate fay. in confidence, details of experi- 
ence and salary required. — Address, 1688, The  Bagineer 0 


The ™ Wrexham and East Den-~ 


BIGHSHiRE Water Company are in WANT of ar 

assistant bee eagebne with some ex) ree of Water- 
Construction and Managemeuat. nce will be 

a to an es-mi a ery or naval neared ‘Appllertion ia on 

-hould state —Address, 
ENGIN#ER, Wekuaneke Company, "Wrethasn. P785 a 


Works | Management. —Wanted 


a es ache in Manchester a: 
with wide variety of ma) Ty my Esaiveue 





8a 











rained, experienced in Machine 
b illding, well up.in organisation and 
nodern,tooling practice Good opening for 
state age, ex: e ieuce, salary a and ee — or esti. 
nenials, to 1620, The Hogi-eer uti 


Works “Manager © uired in 


General Eugineering Works (Soutn) emaioties about 
180 persons, must have up-ie date met achive Shop 
practice, Constructional Engineering yo Boller depamnent 
b> og fuli qualifications and saiary to P721, The — 


) Sy Wanted as Technical 


a STANT iu Aerodynamic nad mechanics Goud knuw- 
of mathematies, physics. chanics Fay mare 
poly, wing Pe hav of education, on Ques eng. somes 
vertisin; ces, Queen Victoria- 

pre Loudon, EC. 4 . 1626 4 
anted, a Draughtsman Ex- 
PaRiKNCED in dene a magaemns See 


work ; one with knowiedge of Pive Foundry w 
Address, 164 The Engiueer Oftce. 


) anted, ‘a Good Draughtsman 
with experioase of Woot-working Ma. niwery : 

JUNIOR DRAUGHTSMAN for a" wor! ~ Address, isting 

‘ge, experience, and salary, to 1681, the Eugineer Office ‘sel 

aj 


W anted, a Weil-educated and 
thorough 'y reliable Ebeiie Me ae ENGINEKR . 

xperienced in- Bail ray Rolling Stock. tv Assist Manager, for 

0 do: office.—Address, P720 The Engineer Uffice. P720 a 


Wanted at Once, for London 


trict, first-class MECHANICAL Be eet 
MAN, one with ym ee 4 the f dies 
sasting preferred. Good mi and, permanent Bi 
he right maa. ‘Also JUNIOR. DRAUGHTSMAN with 1 not 
ess than’ twelve months drawing office experience. Good - 


ly by letter, giv! fu'l particulars of = ence and 
“ee olary peony P747, 7 The Engineer Office. P747 a 


Wanted, Capable Draughtsman 


for Controlled ngine.ring Wo ks, pieferably with 
m and Construction er Boller: “a 
and Ash-handling a ery. 




















derign © ~ dh die 





experience in the 
olan, ay 








Chaige of seiling Organlsa.ion, i 
of fravellers ; ——s have tech.i al i a of Reinforced 
Concrete - nd Coustructivn nce, 
and salary re1 i—Apely, SECRETARY, “aritish ‘Satafevene 
Concrete L, ss ie + Dickinsoustreet, = 


chester (marked ‘ Private”). 


Me and Platt, Ltd., Park 
orks, 


Manchester, manufacturers of Mec! 





pe position for suite ‘applicant.- oo 
ory Sale juired, i ref 
aaa ee 
an Civil Engimeering 
W SS in a Office 
sotsietaes saa st 
Buildings and Stractares, — have of way and 
ferro-councrete work. Ineligible for military 
not already in = ety ~~ em| a 
Teeent saison to Box ‘illing’ 
Strand, don, W.C. 2, - 182 4 _ , 





Wanted, Draughtsman for 


Marine Seam Engine peeing eee Applicant 
must be cap:ble of working out d.taus Caer 

culars ~Appiy. stating salary req sired, to PL rY and _— 
Newbury 1645 





and w 
of a work pe = Bars ly by letter, with fail details 
stating how soon at liberty, to the above address. 1472 a 


Mess... Richard Garrett and 


ee on tural and Mechani al Engineers, 
Leiston, puffolk, 8 are DESIROUS of obtaining the SERVICES 
of a GENT of sound experience to act as their 
TRAVELLING | RRPRESEN TATIVE on the Continent of 
Kurope und in such other foreign countries as may be rev ~: 4, 
a 





anted, Draughtsman Used to 
; © nabhoantl nal -ete.. “ork, meluding taxing vut 
strains and stresses &.—Applv, with ‘fall iculars, stating 
lary, &c., to R. WHitEasd SONS, Euginveers, bas 
A 


We ante d, Draughtsman, w.th 
perieuce in Des gning and ‘De ai.ing Klevati.g and 

Con achinery of a all agen 8, — — up in ee 
ou 








Metallurgical Chemist Required 


by high-class Motor Car and Aero Engine ricm Une 
with practical Seowterns ag brie of ali classes of 
Steeis, Hardening Processes, and Heat Treatment morals 
preferred pry va 16¢7, The one Office. 


{Bem Fixer. — A . Capable and 





ing 

quar i Const Also JUNIOR bRauiisaan with: some 

om os in the above — oi reed W. 
red, atid br </ of testissonial. to J, 

Vicks ety Co, Ltd Nicholas-lan +, EC. 4. 


Wanted, pperionred Rails cen 


CARRIAGE al WAGUN DEAUGATSM+ N— ‘ 
Address stating age, i » 
* Sheffield Telesrapn.”  Sneteia To VOL a 











freee pay * ANTED to Picce- 

ix Prices for Lew work for large Machioe 

heavy class work in great 

Oaly } peed practical men who have made this 

subject: a special study need write.— Applications, stating ex- 

rience, and quired, to Box 318, Seils, Ltd., 168, 
eot-atiest, EU 4, 1707 a 


Rea quired, the Services .of an 

kxGINEKKING ADSISTANT (age 18 22) in pe and 

mek aah business bee baprany ape necessary. ay. Late the - 
8 suitab.e. applican of good 

te toanay 9 eee 725, The Eugineer Office. Nera a. 


Resident Engineers are Wanted 
AT ONCE in Mauchester and other Bras vincial 
districts t» represent a iarge orm manufacturing Lifting and 
Shifting Mi-ceilanea. Drawing-office and General 

experience is fitial Seliiug nak totcos is desirable. A 
plcants must state their career required, 
and when at liberty. —Address, 1679, The mgineer 








a 


Sales Engineer, 25 to 3u Years, 
to -_—t — _Astiumates ; _wead Correspondent and 
sochestar district Address, salar and other patio 4 

1686, The Engineer Office. % 36 








Power. Plant o1 iarge Manufacturing tirm near London. 
Must be conversant with the operation of 3-phase Generating 
Piant, a turbines, Reci; ogi and Water-tabe 
Boi ers - with mechanival stokers. vee se 
Pro tuoer tand Bete gyn Gas apenan 


and salary req ee ofc 
hour Wi r= yo Mitehdll's Ad 
eight) +4 _ 780, o/o 


Wee First-class Draughts- 

MEN for ge Me if stating 

a and vent Bare mrp to Coe MOTO! wa 
jlings Park, Wolverhampton. 


anted, First-class Gas Raaies 
: DnALGdTSMAN —dtate salary required auu experi- 
ence, FIELUING and PUAT?, Ltd., pa tias 8, wae y 








Continued Page II. 
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MACHINERY, &c.. WANTED, 
Page IV. 


FOR SALE, 
Pages IV., VIII, and XCIII. 


AUCTIONS, Page III and C! 


PREMISES TO LET OR WANTED, 
Page III. 


WORK WANTED, Page VIII. 
MISCELLANEOUS, Page VIIL, &c. 
NUMERISAL INDEX TO ADVER- 





- TIsEMENT., Page XCIX, 
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SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continued) 


Seat See ie 
SITUATIONS : OPEN; (continued) 





SITUATIONS WANTED (oontin, 








Wanted, First-class Man to 
-offioe a 


take Complete 
Lape a Correspondence, 


Daksa rae Wanted, for asters 





Bite a Saale age, salary.—Ad 1663, The Innginee: | Ruginoor 
1 a 
We anted, Qualified ])raughtsmen Wanted for Ji ig. 
hl al oy to Take Charee of Tool, and Gauge Ay required, to ii, Wiliags stat! 


Works. 
Experie moe a Patt and Vertical BR Engines e3 
qronted @ as strictly confidential.— Address, with full tt Pall particule, 
P706, The Engineer Office. 


Wanted, Mechanical Draughts- 


MAN for Heavy Furnace Work. ex 8. over 28 





experience, and 
age, rare 2" 


(Food Drax sip Soy 
State age, erie os “dares, 186 es 








—_ Peers ee experience in shops nal 


worn, building ‘aaldings, bom spew, poly, SABSTON snd and ee 1 al 
W anted, feart Tiaarhieeen 


with Fraction) ‘Siperience Required; ca 4 of 
Dedming mea Geeen'@ connection with 
ing seta tnehe, oat £xcellent 5 apening tor a ge a ae pro- 
Hae oe - ence 
aired to eee he | bea wr 


re. Hig h-class Gaus Tim of 


ies soa and recline DRAUSH OSMAR REQUIRES the 
AN ESTi- 








OS Tay ble of S Preparat ion ‘of 
capable upervian e on 
Schemes and gable ot 8 eines of 


— and 
Ventilation work. Must be pp. hy: 
_ malifications, age, and salary vequnren’ to steer 


A Progressive Firm, Thirty-two 
vey, F agen. REQUIRES for ial Lorry 
anietpal work, experienced RS, Male 

and La ae and ue and pou DRAUGHTSMEN.—Full 
previous rT and reasons for 


am ee same, ana as required, to Saotnen: yam 
a 











(Japable Young Engineer 


wad DRAUGHTSMAws pony eae 4 in 
a with a good knowledge of General Engi- 
neering ; preferably with experience of modern 
Waterworks Piant. In replying, state qualitica- 
tions, Ey aan The mex salary required. 

Address, Pi Engineer Office. 
Dr ughtsman, Ca 
+ the in \ nee ead 

tools 


scunomed to machine 
ce, &¢., and salary 


P1632 « 





ble, Active, 


Rugineering Works; one 
dress, stati 
required, 1685, The ee 


aah. Estimating, Re- 





J ig and Tool — Wanted, 


honge to fond gn Electrical Work. afust be careful and pate” 
mce on similar class of w 





hed geo os ean cis, Misdeen Machine 
ina of experience, age, and oes 


ero, Disughines ae 


Landen districts Address ate salary and sence, 
—_ istrict.—. we ting age, an mest _ 
Paper 3. ana Tool Design er Wanted 





Tool Makers, — 


mnly GUY MOTORS. Led, Welver 
oJ ig.end Tool Draughtsmen a 


he for Petrol En, be experienced 
knowledge of Machine ats ee: ens 
5 cee. and salary required, to P729, > ped 











pe ed Heavy 8 

Shproughiy aura 

F in all ite 

ati 

Foundry Foreman dite 
lass Man conversant with Modern Methods, to 


Take Charge of Foundry produci 40 Tons of High 
eee Tool ocera bine per oa. ‘oat in dry ie 
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THE TREND OF GERMAN AEROPLANE 
DESIGN.* 


Performance.—Enemy aeroplanes which have been 
captured intact, or reconstructed, have, under test, 
generally shown themselves poor in performance, 
judged by British standards, especially in point of 
speed at heights; but it would seem that as a rule 
they are fairly good in point of climb, and notably 
good with regard to manceuvrability. Pilots report 
them, in the main, to be comfortable to fly and easy 
to land, especially the more modern types. 

Wing Section.—The wing sections in general do not 
differ very markedly from British wing sections, 
though there is a distinct tendency towards a some- 
what greater camber. It is thought probable that 
this principle has been adopted so as to yield better 
results at high altitudes when the angle of incidence 
would necessarily be rather big. Practically all 
Jerman aeroplanes have a pronounced wash-out 
at the tip of the trailing edge. In the most recent 
example of Halberstadt design, namely, the ‘‘ C4” 
type, the lower wings are given a heavy wash-out 
at their junction with the bottom of the fuselage, 
the idea being to minimise the surface of discontinuity 
which would otherwise exist between the bottom 
surface of the fuselage and the wing roots. Thus 
the front spar is straight, but the rear edge is markedly 
concave. - This effect exists to such an extent that 
the trailing spar is considerably bent as well as 
twisted. The Fokker wing section is in a class by 
itself, not only on account of its great depth, 
but also in having only a very slight camber on the 
bottom surface. The performance of this machine 
is, however, by no means despicable, and it is generally 
conceded to be a redoubtable opponent in spite of 
the departure from optimum wing section which has 
been made. 

Bays.—As far as single and two-seater machines 
are concerned, the usua] wing construction involves 
a single pair of struts at each side, but it is noticeable 
that in the latest model of Pfalz scout, the DJ2,+ 
this practice has given place to double pairs of struts. 
Indications point to great strength having been made 
a matter of prime importance in this design. In 
some types, notably the Pfalz and the Fokker, the 
upper plane is made as a single unit. In the latter 
case, the lower plane is also in one piece. In the 
generality of machines, however, the centre section 
principle appears to be gaining vogue. Thus, whereas 
the L.V.G. C5 has a eabane consisting of the usual 
pyramid of struts, its successor, the C6, is furnished 
with a centre section embracing a gravity petrol 
tank and the radiator, both of which are let into the 
plane flush with its top and bottom surfaces. The 
Halberstadt and Hannoveraner designs employ the 
same scheme. 

Spars.—Shortage of ash and spruce has led to the 
general adoption of built-up spars, which are of such 
a variety of types that a separate report is being 
issued upon their design. In nearly all cases ply- 
wood plays an important part. Thus in the Fokker 
biplane the spar, which, owing to the absence of the 
usual wire bracing of the wings, is extremely deep, 
consists of two thin rails of spruce united by deep 
ply-wood webs. In the Gotha bomber a_ built- 
up I-section spruce spar is covered in with ply- 
wood at each side. On the giant four and five- 
engined bombers the spars are of hollow rectangular 
section, strengthened by a transverse web across the 
middle of the box. The latter is built of numerous 
components, tongued and greoved together. The 
whole is strengthened by walls of multi-ply glued on 
each side. In the Halberstadt design the built-up 
spruce spars are reinforced by broad horizontal 
webs of ply-wood running longitudinally, and at each 
edge of them are stringers. The whole spar construc- 
tion thus represents a section similar to an H lying 
on its side, of which the central box spar forms the 
eross-bar. The A.E.G@. machines are alone in employ- 
ing steel tubular spars. Other German designs, such as 
the Pfalz, D.F.W., L.V.G., Rumpler, and Albatros 
employ built-up spars of the ordinary accepted type, 
either of box or I-section. 

Wiring. — With the exception of the Fokker 
biplane and triplane, which have no external wire 
bracing whatever in the wings, the rigging of German 
machines is upon the accepted lines. The standard 
material is multi-strand cable furnished with whipped 
and sweated splices at the loops. Quick detachment 
devices, which at one time were fitted on several 
German models, have now disappeared. For internal 
wiring, both plain wire and stranded cable are used. 
In the Fokker design, the angle of the drag bracing 
cables between the struts seems to be very bad, but 
according to reports this machine is actually unusually 
strong. Drag bracings are in some cases taken from 
the front of the fuselage, but in most designs are 
confined to the interior of the wings. In no ease 
is the undercarriage used to fotm a component of 
the bracing system. In most machines the com- 
pression struts between the spars, for the drag 
bracing, are steel tubes, but in some cases, notably 
in the Fokker, Halberstadt, and Albatros machines, 
wooden box ribs are used for this purpose. 





* From a report issued by the Aircraft Production (Technical) 
the Ministry of Munitions. 

A report on this machine has been received and will be 
published shortly.—Ep. Tax E. 


Fuselages.—The standard type of German fuselage 
construction embodies a three-ply shell built up on 
light wooden formers. It is generally of the wireless 
form, but in some cases the forward portion in the 
neighbourhood of the wings and engine is strengthened 
with diagonal bracing. This system of construction is 
also adopted in the Gotha in that part of the body 
which embraces the cockpits and petroltanks. Excep- 
tions from this general rule are the A.E.G. two-seater, 
the A.E.G. bomber, and the Fokker biplane and 
triplane. In all these machines steel is exclusively 
used for the fuselage construction, the transverse 
members being welded to the longerons. In the four 
and five-engined giant bombers the rear portion of 
the fuselage, including the longerons, is of steel tube, 
whilst in the Friedrichshafen bomber wooden longe- 
rons are used in conjunction with steel tube compres- 
sion members. 

In nearly all cases the wooden fuselage is roughly 
rectangular in section, with corners rounded off, 
and tapers to a vertical knife-edge at the rear. 
In the Halberstadt, on the contrary, it tapers, in a 
manner similar to that of the Bristol fighter, to a 
horizontal edge. In the Pfalz designs great pains 
have been taken to produce a fish-shaped body of 
perfect stream-lineform; the body is of approxi- 
mately elliptical section throughout, though leaning 
towards a sharp ‘‘backbone’’ near the tail. The 
performance of this design is, however, relatively 
poor, and the rather elaborate stream-lining appears 
to give no great material benefits. In the Albatros 
and the earlier Pfalz the fin is built in one with the 
fuselage, and very neatly faired off; but it is notable 
that in the latest Pfalz this practice has been dis- 
carded in favour of a detachable fin. 

Tail Surfaces.—The use of fixed fins and tail planes 
is now a standard practice on all German aeroplanes, 
and in nearly all cases both the rudder and elevator 
are balanced. In some cases—notably the Fokker 
biplane—the fin is offset so as to mitigate the turning 
effect due to the swirl ‘of theslip-stream. In the 
Hannoveraner fighter a biplane tail is incorporated 
with a view to reducing the blind area of the movable 
machine gun. In all the big bombers—the Gotha, 
the Friedrichshafen, and the giant machines of both 
types—-a biplane tail is now a standard fitting, though 
it has not yet been adopted on the A.E.G. In practi- 
cally all cases the framework of the tail organs is of 
light steel tube, and in general this remark applies 
to the fixed planes as well as to the controllable 
surfaces. In the Pfalz, Albatros, and L.V.G. designs 
the fixed plane frames are of wood, and are covered 
with thin ply-wood. In some ecases—notably the 
A.E.G. bomber—the fixed planes are of heavily 
cambered stream-line section. The same practice, 
though to a less noticeable extent, is embodied in the 
latest Halberstadt,t but in the Fokker, which is to 
be regarded as one of the most up-to-date German 
types, flat uncambered surfaces are exclusively 
employed. In this case, too, the fixed tail plane is 
made in one unit and is dropped into brackets on the 
top side of the fuselage, instead of being constructed 
in halves, with one placed on: either: side. This 
principle has also been adopted in the most recent 
Halberstadt. 

Controls.—The control gear on German aeroplanes 
calls for very little comment, being, in all but the large 
bombers, of the standard universally-jointed stick 
pattern. The arrangement of the rocking shaft 
varies, being, in some cases, fore and aft, and in 
others transverse. The rudder bars are almost 
invariably made of welded sheet steel, and are 
generally fitted with toc-straps. In recent machines 
the pilot’s seat is frequently adjustable, whereas 
in earlier designs it was more usual to find the leg 
reach adjustable on the rudder bar. In several 
eases a locking device is employed so that the elevator 
can be fixed at any angle. In the Fokker biplane 
the control gear is extremely light compared with that 
of other enemy designs. Wheel control for the ailerons 
is only used on the large bombers, such as the A.E.G., 
Gotha, and Friedrichshafen. In the first-named 
a dual control for the elevator and rudder is provided, 
but in the others no form of dual control at all is 
found. In the giant aeroplanes double control, 
operated by two pilots simultaneously, is adopted, 
as the physical effort called for is beyond the 
capacity of a single man. 

Struts.— Probably owing to a shortage of timber, 
wooden interplane struts are very little used, and are 
only found in the Friedrichshafen, L.V.G., and 
the older type of Pfalz. The steel struts used instead 
are either tubes of round section faired off with a three- 
ply or solid wood stream-lining, or are of oval section, 
the latter practice being increasingly popular. In 
some cases the strut ends are tapered: and welded to 
a socket; in others the tube is kept full section, 
and is dropped over an eyebolt at each end. N struts 
for the junction of the top plane and the fuselage are 
common, and are also used between the planes in the 
Pfalz and Fokker models. Oval steel tubes for the 
undercarriage struts are used practically universally, 
the L.V.G. being the only design incorporating wooden 
members in that position. 

Fabric and Dope.—In general, two types of fabric 
are found on enemy aeroplanes. They are of similar 
material, but differ in colouring. That intended for 
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scouts and fighters is camouflaged in the familiar 
pattern of irregular polygons of light colours, whilst 
that for bombers is of such dark tones that the shapes 
of the polygons can scareely be discerned. In some 
examples of the Fokker biplane the upper surface of 
the wings is painted a bright colour, such as red, 
over the top oi the dyed camouflage scheme. The 
Pfalz was formerly covered with an aluminium dope, 


| but this has now given way to the standard colouring. 


The quality of fabric is, in general, good, but in most 
cases the dope seems to be carelessly applied, and not 
thoroughly ‘‘ worked in ”’ to the material, from which 
it readily peels off. The bodies of German aeroplanes 
are sometimes left natural wood colour, as in the 
L.V.G.; sometimes, as in the Fokker, they are 
painted in two bands of bright colours; but more 
often they are covered with a cloudy camouflage 
effect, consisting of soft, low-toned colours, gradually 
fading into one another and apparently sprayed on. 

Pilot's View.—It would appear that in recent de- 
signs the necessity of giving the pilot a good view 
has received more consideration than in the past. 
The Fokker, Hannoveraner, and Halberstadt machincs 
are excellent in this respect. The bombing machines 
seem also to be goodin this way, with the exception 
of the A.E.G., which is very awkward indecd. 

Undercarriage.—For scouts and two-seaters a 
plain axle slung to V struts is invariably adopted. In 
most cases neither the axle nor the tie rod is faired 
off, but in the Fokker types, both monoplane an‘1- 
triplane, the axle fairing has been developed into 
a lifting surface. In the larger bombing machines 
current practice varies considerably. Thus in the 
Friedrichshafen there are three two-wheeled axles— 
one under each engine and the third under the nose 
of the fuselage. This system has been adopted 
in some of the giant aeroplanes. In the Gotha there 
are two two-wheeled axles under each engine, whilst 
in the four-engined giant under each engine unit 
is a ponderous single axle supporting at each end 
four wheels placed side by side. 

Shock Absorbers.—Rubber bands have now entirely 
disappeared, and their place has been taken by steel 
coil springs. In some cases three coils, of alternate 
“hand,” are placed one inside the other: in others, 
three small coils are grouped together in a “ clover 
leaf ’’ and covered in with cotton fabric. The weight 
of spring used on the average machine is about 
5 Ib. for each wheel. {n the Gotha the shock-absorber 
springs are concealed in the undercarriage struts, 
and are worked by a cable passing over pulleys. 
Steel-shod wooden tail skids are almost always used, 
but are not made steerable. 

Engine Bearers.—In most scouts and two-seaters 
wooden bearers, sometimes of ash, but more often 
of pine, are supported on multi-ply-wood bulkheads, 
but in the Fokker and A.E.G. designs the construc- 
tion is of steel tubes, to which flat clips are fixed for 
the support of the crank-case arms. In the A.E.C. 
bomber hollow steel bearers of rectangular section 
are used. Owing to shortage of suitable timber, 
the bearers on the giant aeroplanes, which are neces- 
sarily very long, are built up of a soft wood centre 
piece, reinforced top and bottom with five half-inch 
layers of ash. 

Engine Controls.—On a few machines—notably the 
Hannoveraner—the engine control is fitted in dupli- 
cate, there being, in addition to the usual throttle 
lever, another controlled by Bowden wire from the 
control stick. In the multiple-engined bombers 
separate engine throttle levers for each engine are 
installed, and in the two-engined type they are 
so placed as to be operated together when required. 
The same remark applies to the ignition advance 
levers, but where Mereédés engines are used the igni- 
tion control is coupled up to the throttle. 

Radiators.—Several types of radiators are in use 
on German aeroplanes. In nearly all cases they are 
fitted with some simple form of shutter, which is 
used in conjunction with an electrical rheostat 
thermometer. Formerly it was the general practice, 
especially in two-seaters of the D.F.W., Rumpler, 
A.E.G., and the L.V.G. patterns to mount a rectan- 
gular radiator in front of the cabane, just underneath 
the top plane ; but in the latest L.V.G. models this 
method has been discarded, and a curved radiator is 
sunk flush in the centre section. Generally speaking, this 
plane radiator is now standard in two-seater designs, 
but in the Pfalz, which previously incorporated this 
scheme, the latest pattern has a nose radiator of 
vertical tubes, the arrangement being somewhat 
similar to that of the Fokker biplane; these two 
machines are in this respect in a class by themselves. 

On bombers the usual design embraces a car type 
radiator at the front end of the engine bearers, 
but in the four and five-engined giant machines the 
use of gear boxes has prevented this practice being 
adhered to, and the radiators are carried well up 
above the motors, being fixed either on the engine- 
bearer struts or on wires. In the flush pattern of 
radiator the tubes are horizontal and of flattened 
oval section, and are set with their major axes 
inclined. The tubes are in two cells, separated by 
baffle plates, which ensures that the water runs from 
side to side, then down, and then from side to side 
back again. A short-circuit tube is nearly always 
provided to guard against the formation of air locks 
in the upper portion of the water tank. Another 
fitting frequently met with is a small subsidiary 
water tank mounted above the radiator and connected 
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to the main filler cap with a tube. The top of this: : 


tank is fitted with a trumpet-shaped nozzle pointing 
forward. 

. Gears,;—It is significant that in the four and five- 
engined giant aeroplanes massive gear boxes are used 
in conjunction with standard engines of the Mercédés 
and Maybach type. As might be expected with 
s-x-cylinder motors, the gear boxes are very heavy. 
In the four-engined machines they had. shallow 
casings fitted with cast aluminium cooling fins, 
and were connected to the engines by flexible coup- 
lings and external shafts. In the _five-engined 
design the shafts were enclosed within the gear box. 
Plain spur pinions were fitted, and the ratio em- 
ployed both for tractor and pusher screws. was 
21/41. The gear boxes were of two distinct types— 
a short one for the tractor screw and a long one for 
the pusher. The latter was given a considerable 
overhang in order to obviate the need for cutting 
away a section of the trailing edge to give clearance 
for the screw. This idea had previously been adopted 
both on the Friedrichshafen and Gotha designs, 
doubtless with some noticeable -loss . in efficiency. 
Each gear box, including the fly-wheel on the engine’ 
which it necessitated, the flexible coupling, and the oil 
radiator, added a weight of 346 lb.—a little over 
1.15 lb. per horse-power. It is obvious, however, 
that the gain in propulsive efficiency was considerable. 
The oil radiator referred to consisted of a semi- 
circular tank slung under the gear box, and containing 
65 tubes of, roughly, 20 mm. diameter. Oil was 
circulated through this radiator and the sump in 
the gear box by a pinion pump, driven through worm 
gears and a flexible shaft from the driving pinion 
shaft of the gear box. 

Petrol Sustems.—The petrol system generally 
incorporates two tanks, one gravity and one under 
pressure supplied by an engine pump—except where 
Benz engines are installed. In that case a petrol 
pump is employed, which supplies a tubular chamber, 
from which the overflow returns to the main tank. 
A hand petrol pump of the semi-rotary type is used 
for filling the gravity starting tank. The last- 
named tank is frequently let flush into the centre 
section of the upper plane, or is strapped on to it, 
except in the D.F.W. and Pfalz designs. In the 
former it is placed on the top of the main tank, and 
forms the back of the pilot's seat ; in the latter it is 
under the engine cowling. In the Fokker, the main, 
auxiliary, and oil tanks are incorporated in one unit, 
and a hand pressure pump is fitted for starting pur- 
poses. A small windmill, similar to that on the D.H.9 
aeroplane, was found in the wreckage of the five- 
engined giant, and it is conjectured that the enemy 
may have turned his attention to this kind of petrol 
supply mechanism. 

Propellers.—Owing to the shortage of the best 
classes of timber, mahogany and walnut are now 
frequently replaced by ash, pine, sycamore, and 
maple. The screws of the giant bombers, being 
geared down, roughly, 2 to 1, are not very heavily 
stressed, and are made entirely of soft wood covered 
with thin veneer, the grain of which runs across the 
blade. 

Wireless.—The majority of German aeroplanes 

2 internally wired for greater wireless capacity, 
but are only fitted with transmitting apparatus 
when such apparatus is actually going to be used. 
In some cases the dynamo is driven from a pulley on 
the engine in conjunction with a hand-controlled 
clutch, but in modern types it is commoner to find 
the dynamo supported on one of the undercarriage 
struts, and driven by a screw in the slip-stream of the 
tractor. On the five-engined giant a Douglas type 
horizontally-opposed engine of about 3 horse-power 
d-ives the wireless and heating generator. 

Armament.—On scouts it is now usual to find two 
fixed guns firing through the serew and furnished 
with the usual interrupter gear operated by Bowden 
wire from the pilot’s contro] stick. On some two- 
seater machines provision has been made for two fixed 
guns, but generally only one is fitted. The mountings 
for the observer’s movable gun vary considerably, 
but in most machines they comprise wooden 
rings of rather clumsy design. In the Halberstadt 
it is notable that the gun mounting is erected well 
above the top of the fuselage, and is stream-lined in 
section as much as possible. The chief machine 
designed for offensive use against troops in trenches 
is the armoured A.E.G. two-seater. In this case the 
pilot has no gun at all, but the observer has three— 
one movable on a rotating turret, and two fixed 
weapons firing forward and downward, at an angle 
of 45 degrees through the floor. It appears that the 
only other armoured aeroplanes are the Junker and 
the Albatros, but examples have not been captured. 

Bombs.—Smali bombs are invariably carried in 
vertical magazine racks inside the fuselage, and are 
discharged through a trap-door in the floor. The 
larger bombs are fitted in cradles under the fuselage, 
and also underneath the wing roots. On the later 
Gothas an electrical signal device is used to indicate 
that the bomb has actually left the machine. On 
these machines the medium-sized bombs appear to 
be generally released in pairs. 
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THE MAGNETO INDUSTRY. 


THE THOMSON-BENNETT WORKS, BIRMINGHAM. 


Or all the proofs that can be cited to confirm this 
country’s unpreparedness for war with the Central 
Powers in 1914, surely, there is scarcely one that: is 
more convincing than the condition of the British 
magneto industry at that time. Practically every 
make of motor car except those propelled by steam 
and electricity was dependent on the enemy for one 
of its most essential features. The great Bosch 
magneto industry, by typical Teuton pushfulness, had 
by 1914 become'a huge monopoly. A few British 
manufacturers had made plucky but futile attempts 
to break down the state of things then existing, but 
with little or no success. The ruthless method of 
the German manufacturers to beat down any and 
all competition by underselling resulted, we are told, 
in a loss of something like £100,000 to such of.our 
firms as attempted to compete. Hence it was that 
British cars had almost invariably either to be fitted 
with a German magneto or with the unsatisfactory and 
obsolete svstem of coil and accumulator ignition. 
The German company made a number of types of 
machine, and its selling organisation was very wide 
awake. If a British firm ventured into the market 
with one type, the German firm promptly cut the 
price of its corresponding production to a figure at 
which his competitor manufacturing on only a limited 
scale could not possibly compete. Such were the 
struggles of the British magneto manufacturers to 
secure a share of this most essential industry prior to 
the war. Before August, 1914, the normal supply 
of magnetos from Germany had already been curtailed 
for reasons that are now obvious, and the outlook 
for our great transport services, armoured cars and 
Laeroplanes was extremely serious. It was at first 
thought possible for the American makers to supply 








armatures, of very fine mesh,is woven in Japan, whence 
it is shipped to America to be treated with a special 
high-grade insulating varnish. The finished product 
is then sent to this country to be distributed amongst 
the various magneto manufacturers. It is highly 
probable, if indeed not certain, that the numerous 
difficulties which presented themselves in the early 
days of the war in this industry would not have been 
so speedily and successfully overcome had it not been 
for the spirit of loyalty and co-operation with which a 
number of firms set about solving the various pro- 
blems. Much of the success that has been attained 
must be attributed to the formation of an associa- 
tion of manufacturers known as the British Ignition 
Apparatus Association, and the opportunity which 
this joint effort has afforded for co-operation, inter- 
change of information, and views and experience 
among its members. 

The firms included in the “ B.I.A.A.” are as follows ; 
British L. M. Ericsson Manufacturing Co., Ltd., 
Beeston, Notts ; British TThomson-Houston Co., Ltd., 
Coventry ; British Westinghouse Electric and Manu. 
facturing Co., Ltd.; E.I.C. Magnetos, Ltd., Birm. 
ingham; Fellows Magneto Co., Ltd., Park Royal, 
London ; .M.L. Magneto Syndicate, Ltd., Coventry ; 
R. B. North and Sons, Ltd., Watford and London ; 
Thomson-Bennett Magnetos, Ltd., Birmingham ; 
and C. A. Vandervell, and Co., Ltd., Acton Vale, 
London. Some of the firms, it will be seen, are old 
established and well Known in connection with other 
branches of engineering work, but the others have 
been formed specially to manufacture ignition appar- 
atus. One great advantage to the users of mag- 
netos from the co-operation of a number of firms 
such as the above is that of standardisation. The 
numerous parts which go to make up the complete 
apparatus are also as far as possible made to standard 
dimensions. In this way “ spares ” will be cheapened 
and will be easily and readily procurable—an advan- 
tage to which British manufacturers have not hitherto 





the deficit, but the hand of the enemy was laid upon 
the factory which made the Bosch machine in“the 
States, and help from that direction was made im- 
practicable. 

Not. only were British motor engineers dependent 
on Germany for the complete magneto machines, 
they also had to look to that country and the United 
States for the supplies for practically all the raw 
material used in the construction of these machines. 
There was practically no vulcanite of high enough 
quality for magneto purposes produced in this country, 
Nor had our manufacturers been successful in pro- 
ducing sufficient enamelled wire, of which such a huge 
amount is required in building up the armatures, which 
perform such an important function in the magneto. 
A similar remark applies to the insulating materials, 
varnished paper and silk, and to the steel for the 
magnet, the manufacture of which had been brought 
to a high pitch of perfection elsewhere. When to 
all these difficulties is added the troubles of the British 
industry in retaining the skilled labour which such 
delicate work as magneto making requires, owing to 
the claims made upon our manhood by the Navy and 
Army, a good idea of the tremendous effort which was 
needed to save the situation can be obtained. For- 
tunately British grit asserted itself. Gradually but 
surely the difficulties of obtaining the necessary 
materials were overcome. Our home manufacturers 
set about the task seriously, and insulating material, 
enamelled wire and magnet steel are now being pro- 
duced in this country of even better quality than that 
which the German makers ever turned out. To 
arrive at this satisfactory condition of affairs much 
thought and ceaseless experiment have been required. 
The steel for magnets 1s a special tungsten alloy which 
requires a very delicate and precise heat treatment, and 
prior to the war there was 4 gerictal belief that a 
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WORKS LABORATORY 


paid sufficient attention. Most of the firms men- 
tioned are concentrating their plants on the produc- 
tion of particular machines, thus giving the advantage 
of production in quantity. The entire production of 
the Association during the war was devoted to the 
needs of the active forces of the nation and its Allies, 
and some idea of the strides which it has made can be 
gathered from the fact that up to the end of last year 
no fewer than three hundred thousand magnetos 
had been provided for this purpose. 

In selecting a typical factory for description in 
THe ENGINEER we have been faced with some 
difficulty in discriminating between the various firms, 
but the services of Thomson-Bennett Magnetos, Ltd., 
have been so widely recognised since the earliest days 
of the industry that no apology is needed for dealing 
with this firm’s efforts. Mr. P. F. Bennett, the 
managing director of the firm and chairman of the 
Association, was engaged in this class of work prior to 
the war, and bore much of the brunt of the early 
struggles to compete with, and ultimately to abolish 
the great German monopoly, which he describes as 
almost a heart-breaking business. The industry, 
until about the middle of 1915, had been left very 
much to its own resources. Then, however, the Admi- 
ralty Air Department took up the problem seriously 
and selected certain firms for Government contracts. 
The Government lead thus given resulted in great 
things. Under the advice of the Government officials 
different models were allocated to individual firms to 
specialise in. Tests were standardised and a general 
working policy agreed upon. Labour had to be 
trained, and Government inspectors were assisted in 
deciding upon their requirements. While the process 
of manufacture of machines in large quantities was 
going on, the Association’s activities were pursued in 
other directions, atid paftivularly. in expetiniental 
research work, atid in this sonnection metition ahblild 
be made of the sutvines tenederetl by Mosars: Marke 
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and Clerk’s laboratory’ in™ Birmingham, under the 
management of Mr. J. D. Morgan. This laboratory 
has been specially equipped for carrying out research 
work on internal combustion engines and electric 
ignition apparatus, and the highly technical 
problems which the makers frequently come up 





first portion of a building scheme which will eventu- 
ally necessitate the covering of more land at the rear 
by further extensions, but as at present arranged the 
building is a complete unit, with stores and offices of a 
temporary character. 

The manufacturing processes at the Thomson-Ben- 


armature or inductor type, the former type being 
that most commonly used for motor car, land and 
marine purposes: Either form of magneto consists 
of four essential parts, namely, a magnet system, an 
iron core wound with primary and secondary wiring, 
a contact breaker to interrupt the primary circuit 

















against are dealt with. We shall refer to the labora- 
tory later. 2 

The works of Thomson- Bennett Magnetos, Limited, 
are situated in Birmingham. As will be seen from 
the illustrations on pages 28 and 29, they- are of 
quite recent construction, having been completed as 





MOTOR CYCLE MAGNETOS 


nett factory during the war were somewhat com- 
plicated by the large number of different types of 
machines turned out, and we do not propose to 
follow them too closely in detail. At the time of our 
visit there were some thirteen varieties for stationary, 


marine, agricultural and aero engines, and although | 











at predetermined intervals, according to the number 
of cylinders of the engine to which the machine is 
applied, and a high-tension distributor. The casual 
reader mith: be inclined to observe that there is not 
a-great dea! of work’of a delicate nature in a machine 
comprising so few essential parts. The contrary is 











recently as the spring of 1917. In laying out the 
works the firm had first to make up its mind whether it 
was advisable to choose a site in the suburbs of Birming- 
ham, where ground space was plentiful and the plant 
could all be arranged on the ground floor, or to remain 
in the centre of the existing manufacturing district 
on a more restricted area, and provide a building with 


MOTOR CAR AND MARINE ENGINE MAGNETOS 


the principles involved in the construction of all of 
them is substantially the same throughout, there are 
other complicating factors to be dealt with, such as 
the sizes and methods of attachment. In all cases 
the workmanship is required to be of the highest 
possible standard, and as much of the work has had 
‘ to be carried out with semi-skilled and even previously 


the case, however, Each of the main parts comprises 
a large number of small constituent parts, which 
require to be made to much finer limits of accuracy than 
obtain in, say, a well made clock. Some of the parts 
have to operate at speeds of from 1000 to 3000 revolu- 
tions per minute, and the pressure required to give a 
satisfactory spark under compression may be any- 
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a number of storeys. It was decided to adopt the 
latter alternative, on the grounds that the work is of a 
quite light description, that effective supervision is 
made easier when the individual précesses are con- 
centrated on nailer areas, and that labour in the 
city {4 plentiful, Thy premises, of which we give 
neveral Musteations of page #8 and 90; form the 


AND FOUR-CYLINDER AERO ENGINE MAGNETOS, AND HAND STARTER 


untrained labour, readers of THE ENGINEER will 
understand that the manufacturing equipment has 
to be very carefully considered and arranged to avoid 
trouble and waste when working to ‘ half-a-thou,”’ 
whith is the litnit required It may here be recalled 
that magnetos are broadly divisible inte two clansee, 
namely, the rotating armatier and the stationary 


thing up to 10,000 volts, falling down to nil twice in 
each revolution. It would be difficult to name 
another machine in which such high qualities are 
reytitred as the magneto. Mechanically and elec- 
trivally it needs to be as near porfestion as anything 
precused by human means can be ‘Tale the function 
af the maunet, for instenes: tt hos te protlliSy wend 








28 


THE ENGINEER 





Jan. 10; 1919 








A BRITISH MAGNETO MANUFACTORY 


THOMSON-BENNETT MAGNETOS, LIMITED, BIRMINGHAM, ENGINEERS 











MACHINE TOOL SHOP 








CONDENSER MAKING DEPARTMENT 


maintain, under the severest conditions, a practically 
constant flux in the armature core. The energy 
liberated in the high-tension spark is proportional to 
the square of this flux, and the necessity for using 
magnets of correct design and superlative quality is 
obvious. Every magnet has to be carefully tested 
for both remanence and coercive force. The former 
is the flux density of the steel after the magnetising 
force has been removed, and the coercive force is the 
demagnetising force that has to be subsequently 
applied to reduce this flux density to zero. From 
the mechanical point of view the production of the 
perfect magnet is also a matter of delicacy. The 
pole faces and the edges have to be finally ground 
after hardening to a fine degree of accuracy. More- 
over, the ground pole faces must be absolutely 
parallel to each other and at right angles to the ground 
edges. According to a paper read before the Aero- 
nautical Society of Great Britain by Mr. A. P. Young, 
the following limits are being complied with by 
Sheffield magnet makers :—- 


Distance between the ground pole faces .. Max. + .2 mm. 

9 ” ee ie Seo . Min. — .2 mm. 
Width of magnet. . . Max. + .15mm., 
- Min. — .15mm. 


Satisfactorily to comply with such conditions much 
experimental work and study have been necessary, 
and although, as we mentioned earlier, the 
laboratory of Messrs. Marks and Clerk undertakes 
much of this, much investigation and testing has to 
be carried out in the factory itself. In the experi- 
mental department and laboratory at Thomson- 
Bennetts we found an equipment sufficient for all 
general purposes, together with light machine tools, 
such as lathes, milling and shaping machines, for 
doing some of the finest operations. From these 
departments we passed through the jig and tool 
stores fitted up with sheet iron racks to the shop 
devoted entirely to the manufacture of the condensers. 





This work is carried out almost entirely by females, 
and few manufacturing operations could be found 
more suitable for that class of labour. The condensers 
of a magneto, as many of our readers are aware, form 
the buffers for the interrupted flow of electric current 
when the circuit is broken to produce a spark. The 
condenser requires to present a very large area in the 
minimum of space, and with this object it is built up 
of alternate layers of tin-foil, separated by sheets of 
mica. The alternating strips of foil and mica, 
numbering from 125 to 250 layers, are built up by 
hand, each girl being provided with a glass screen to 
prevent the parts being blown away. After being 
assembled in clips, the complete condensers are taken 
to an oven to be baked, and in it they are submitted 
to a temperature of 180 deg. for some twelve to 
sixteen hours. After this process the condensers are 
drilled by girls on small bench drilling machines for 
mounting up. They are also tested electrically up 
to a pressure of 1000 volts in a special apparatus. We 
are informed that not more than about 3 per cent. of 
the condensers are found to be faulty. 

We next passed through the armature winding 
shop, of which we give an illustration on this page. 
This is another admirably laid out department 
operated exclusively by girls. We need not inform 
our readers that the armature consists of an iron 
core wound over with coils of insulated wire. There 
are two coils of wire; one, the primary, which is wound 
on the armature by hand, is about 22 gauge. The 
secondary winding is of 42 gauge wire. It is wound 
on in machines and the two coils are insulated by 
layers of silk and paper. The armature cores are 
built up of strips of a special métal called “ stalloy,” 
an alloy with a high electrical resistance and low 
magnetic reluctance. The material is very thin, and 
the strips are stamped out to shape and secured to- 
gether by rivets. The contact breaker shop is equipped 
with a number of labour-saving machines, semi- 
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ARMATURE WINDING SHOP 


automatic capstan lathes for screws, contact breaker 
parts, &c. 

In the assembly and light finishing shop both bench 
work and machining operations are carried out. 
We were shown the operation of making a new form 
of cam for contact breakers, which seems to be a 
big step in advance of the older method of cam con- 
struction. The new cam is all in one piece, and is 
made of hardened steel tubing, on the inner surface of 
which is ground a harmonic curve to prevent the 
hammer blows of the make and break mechanism. 
Aluminium is very largely used in the construction 
of the magneto bodies for lightness, but we noticed 
that the bases were hot brass stampings. In this 
department all the parts and complete machines 
are carefully inspected, the magnets are saturated 
and tested in a carefully calibrated machine for 
strength, and also for coercive force. We were 
much impressed by the wonderful care which is exer- 
cised in the handling of the machines to prevent the 
slightest injury or wear before they leave the makers’ 
premises, and could not help contrasting this scru- 
pulous attention with that to which many of the 
machines are subjected after leaving the makers’ 
hands. For instance, each of the machines is care- 
fully levelled on a surface plate, and the limit allowed 
for the distance between the centre of the spindle and 
the base is only 1} thousandths of an inch. In spite 
of this meticulous care in manufacture magnetos 
may be frequently seen lying carelessly about in 
garages as though they were the most ordinary 
objects. Then, with regard to testing of the complete 
machines, nothing could be more thorough than the 
methods adopted at the Thomson-Bennett works. 
The magnetos are tested on the machines shown in 
one of the photographs, the standard test run being 
one of eight hours at a speed of 3000 revolutions per 
minute, and on a spark gap equivalent to a plug 
working under a pressure of 100 lb. per square inch. 
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Even this test has been known to fail to disclose 
electrical faults, and now a further test has been 
instituted consisting of a five minutes’ run while still 
warm from the former tests, against an 8 mm. safety 
gap. Running at such high speeds as the above, 
it is sometimes impossible for the naked eye to 
observe whether a magneto is occasionally missing, 
and to remedy this a further machine is brought into 


use for splitting up each spark into twelve on a rotat- | 


ing gap. There are also benches fitted up for slow 











facture of fewer models, and by introducing further 


automatic and semi-automatic machinery. 
Reference has already been made to the Marks 
and Clerk Laboratory in Birmingham. This labora- 
tory has for a number of years been engaged on the 
working out of industrial scientific problems. It 
is now well recognised that such laboratories are 
valuable aids to industrial progress. Their function 
is not so much to displace works laboratories as to 
supplement them. The works laboratory is generally 





TESTING DEPARTMENT 


| tension spark may be mentioned. It is commonly 
believed that the flame or are which produces the 
quality known as fatness contributes to the effec- 
tiveness of a spark in the process of igniting an 
explosive gas mixture. This has been proved to be 
a fallacy, and that, whilst fatness is a useful index 
of the capabilities of the spark generator in over- 
coming bad plug conditions, its function has in the 
past been misinterpreted by practical motor engineers. 





Examples of this kind cou!d be multiplied, but these 











INTERIOR VIEWS OF THE MARKS AND CLERK LABORATORY 


speed tests down to 100 revolutions minute 
for machines for stationary engine work. 

The machine tool shop, of which we give an illustra- 
tion on page 28, ison the second floor of the building, 
and is equipped with a large number of the most 
up-to-date machine tools. Milling is an operation 
which is widely adopted, we observed. Profile milling 
to template, gang milling armature stirrups, milling 
the bearing blocks and aluminium frame. All the 
gear wheels are cut in this shop, and a group of five 
Fellows’ gear shapers is kept in constant operation. 
Another interesting operation is the machine pro- 
filing of the armature cores to produce the oval shape. 
The shop is also equipped with a large number of 
grinding machines with magnetic chucks for operating 
on the cam rings and armatures. On the ground 
floor is a machine shop specially laid out for dealing 
with the new A K model, a machine that was con- 
ceived, designed, built and tested on an aeroplane 
engine al] within the space of ten days. Amongst 
the tools noticed in this department were Milwaukee 
milling machines, capstan lathes and automatics. 

The building forms one side of a quadrangular 
block which will ultimately be built. The floor area 
is 65,526 square ft. The number of hands employed 
is about 800, of which 50 per cent. are females, and the 
output during the war reached 1300 machines in a 
week. Now it will be possible to increase this output 
very materially by concentrating upon the maau- 
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, concerned with the development 





and svstematic 
testing of manufactured products, whilst the research 
laboratory is concerned mainly with the elucidation 
of principles. During the period of the war the 
Marks and Clerk Laboratory has been occupied with 
investigations of spark ignition phenomena in internal 
combustion engines, a subject to which for 2 number 
of years prior to the war Mr. Morgan had devoted 
a large amount ot attention. Collaterally with the 
study of electric sparks and their effects in explosive 
gas. mixtures, the properties of spark generators, 
namely, magnetos and induction coils, have been 
closely investigated.. Much interesting work has 
been done on the subject of tests. When it is com- 
mercially impracticable to test a finished product 
under actual working conditions and artificial tests 
have to be devised, it is of the utmost importance 
that such tests should give a true index of the prac- 
tical utility of the object tested. The value of a 
particular test obviously depends on the closeness 
of its relationship with working conditions. Before 
a test can be established those conditions must be 
thoroughly understood. An interesting example 
is the testing of a permanent magnet. Apparently, 
nothing could be simpler, but experience proves that 
what appeared to be obvious has, in fact, been mis- 
leading. As a result, it has been necessary to re- 
examine the theoretical basis of the properties of 
permanent magnets. As another example the high 


suffice to indicate the assistance which can be given 
to industries by proper investigation of first prin- 
ciples. We may add that a part of Mr. Morgan’s 
work on the ignition of gases by electric sparks was 
carried out for the Advisory Council for Scientific 
and Industrial Research. 








WE were induced, says the Kitson-Empire Lighting 
Company, Limited, in a letter to us, to take up the manu- 
facture of certain articles which, prior to the war, were 
practically Swedish and German monopolies. Our markets 
were formerly flooded with certain types of oil lamps and 
heaters made in those countries to such a degree that, 
when the war started, there was scarcely a firm in this 
country in @ position to supply the wants of the various 
war departments. Several firms, including ourselves, 
placed their works at the disposal of the Government, and 
have maintained a steady supply of these goods. No 
doubt most of such firms expected that they would be 
supported by the Government so far as the future demand 
for these articles is concerned, in order that we may not 
again be placed in the position of having to depend upon 
foreign countries for such supplies ; and it may astonish 
your readers to know that already these goods are pouring 
into the country from Sweden as in pre-war times, and if 
these importations are allowed to continue it is more than 
likely that British firms who have gone to the trouble and 
expense of adapting their works to their manufacture may 





be compelled to close down. 
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THE UNITED STATES NAVY. 
No. I. 


THE annua! report of the Secretary of the Navy has 
been published. It has been prepared with a heedful 
eye to political effect, and to the casual reader would 
seem to be quite comprehensive and fully as florid as 
popular taste might demand. Even so, Mr. Daniels 
informs the American people that: * It will require 
the quiet perspective, after the stress of battle, for a 
full assessment of the valour of the men of the sea, 
their resource, their initiative, their success, and 
their forgetfulness of self in the whole-hearted and 
eificient service of their country. When the peace 
terms are signed, and the. agreement between all 
nations cements the blood-bought victory for per- 
manent peace, the detailed story of the Navy's 
participation will afford a new cause for gratification, 
and give a greater thrill of pride when the whole 
worid knows the many instances of splendid courage 
which, for military reasons, could not be fully dis- 
closed during the struggle, and must be left for the 
historian to record.” 

‘Continuing Mr. Daniels says : “‘ Before the President 
went before Congress on the 2nd day of Apri!, 1917, 

the Navy from stem to siern had been made 
ready to the fullest extent possible. . The Navy 
of the United States,” so he informs an expectant 
public, ** means not only ships and crews. not only 
material and personnel, it connotes a spirit, mvisible 
but potent, a spirit that has enriched our national 
life, that has vitalised our national thinking, that 
has widened our contact with national problems, 
and thus by community of interest has bound us 
together in a closer and more resolute union.” 

It may be said without fear of contradiction that 
the United States Navy has lived up to its traditional 
standards, and its men and officers in all departments 
have done just what the nation expected of them, 
despite administrative vagaries. They have taced 
their problems just as their brothers-in-arms across 
the Atlantic have done, have mastered their difficul- 
ties, and have contended with new tasks undismayed 
by the hardships and the hazards involved. The one 
lasting regret of all the men in the fighting fleet is 
that they were not permitted to get into the war 
much earlier. 


WoRK OF THE AMERICAN Navy. 


Mr. Daniels’ report covers the period between the 
declaration of war against Germany by the United 
States and the lst of December of the year just closed. 
It’ is only possible in reviewing this document to 
touch upon some of the more important of the topics 
discussed, and to do this in rather a brief fashion. 
On the 6th of April, 1917, America joined forces with 
the Allies. On the 4th of May a detachment of 
destroyers was in European waters. By the Ist of 
January, 1918, there were 1i3 United States naval 
craft across the Atlantic, and by October following 
the total reached 338 vessels of all classes. On the 
ist of December 5000 officers and 70.000 enlisted men 
of America s fighting fleet were serving in Europe. 

As indicative of the work done by United States 
naval craft in the war zone, the following averages of 
miles steamed per month are of interest :— 





Miles. 
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The foregoing figures refer only to vessels actively 
engaged in naval duties, and do not embrace the 
movements of troopships, transports, cargo carriers, 
or miscellaneous merchant vessels flying the American 
flag. Nor does the total include the operations o} 
cruisers or battleships engaged in overseas escort 
duties. 

By way of example of the work performed in 
escort service, the following quotation is illustrative : 

“During July and August, 1918, 3,444,012 tons 
of shipping were escorted to and from France by 
American escort vessels; of the above amount 
1,577,735 tons were escorted in and 1,864,677 tons 
were escorted out of French ports. Of the tonnage 
escorted into French ports during this time, only 
16,988 tons, or 0.009 per cent., were lost through 
enemy action, and of the tonnage escorted out from 
French ports, only 27,858 tons, or 0.013 per cent., 
were lost through the same cause. During the same 
period, July and August of this year, 259,604 American 
troops were escorted to France by United States 
escort vessels without the loss of a single man through 
enemy action. The particulars in the above para- 
graph refer to United States naval forces operating 
in the war zone from French ports. 

“During the same time—July and August—des- 
troyers based on British ports supplied 75 per cent. 
of the escorts for 318 ships, totalling 2,752,908 tons, 
and including the escort of vessels carrying 137,283 
United States troops. The destroyers on this duty 
were at sea an average of 67 per cent. of the time, 
and were under way for a periad of about 16,000 
hours, steaming approximately an aggregate of 
260,000 miles. There were no losses due to enemy 
action.” 


‘ 





The United States did not possess enough ships 
to move its troops overseas as rapidly as they were 
ready for European service. Great Britain fur- 
nished, under contract with the United States War 
Department, many ships, and safely transported 
a large number of American troops, the volume of 
this movement increasing greatly during the spring 
and summer of 1918. A few troops were carried 
over by other allied ships, but the actual number 
transported in British craft was more than a million. 
It was in this combined manner that the United 
States were able to land in Europe more than 2,000,000 
soldiers. 

The American force based on Gibraltar spent 
56 per cent. of its time at sea during the very active 
months of July and August, and steamed during 
that period quite 160,000 miles. The destroyers, 
gunboats, cruisers, yachts. and Coast Guard cutters 
in this force supplied approximately 25 per cent. 
of the escorts for Mediterranean convoys between 
Gibraltar on one hand and France and Italy on the 
other, and performed 70 per cent. of the ocean escort 
duties between Gibraltar and England. These 
figures are typical of month by month service. 

The naval base established in the Azores served 
as an outlying focal point in Transatlantic activities. 
It was primarily established as a stopping place for 
the American flotilla of submarine chasers, and Ponta 
Delgada, thanks to the Portuguese, developed into 
a place of naval importance. The base established 
was of sufficient extent to care for the needs of both 
the small and the larger craft of the United States 
fleet. It was not sufficient merely to establish bases, 
it was equally vital to maintain their supplies of 
fuel and other essential stores. The coal used by 
the American Expeditionary Forces in France was 
carried to that country in vessels largely ofticered 
and manned by the Navy. Of the seventy or more 
ships operating in Army coal service two-thirds have 
now been commissioned in the Navy, and the others 
will shortly follow. The question of maintaining 
a steady flow of fuel oil was likewise a naval problem. 
One phase of this service presented an especially 
troublesome angle, and Mr. Daniels reveals how it 
was overcome. 

“The destruction of tankers carrying oil to our 
own ships and the British fleet in the North Sea gave 
much anxiety, and in order to avert the submarine 
menace in sending the tankers around the north 
of Scotland it was determined by the American and 
British Navy to build a pipe line across Scotland. 
Our naval experts undertook the big task, and there- 
by reduced the distance and danger of supplying the 
fleet with oil. 

“Tn order to efficiently co-operate with our Allies. 
United States naval port officers have been stationed 
at twenty of the principal seaports of Great Britain, 
France and Italy. Fifteen naval bases have been 
established. 

“Tn connection with aviation, two repair and 
assembly bases, iour kite balloon stations, eighteen 
seaplane stations, five bombing plane stations, and 
three dirigible stations have been established and 
manned with Navy personnel, which includes 624 
officers, ninety-seven observers, and over 15,000 
enlisted men. 

*“More than 50,000 American mines .have been 
laid in strategical areas in European waters. The 
Navy has taken part in and actually laid 80 per 
cent. of the great mine barrage, 230 miles long, from 
Scotland to Norway. A total of 56,439 mines have 
been laid, all of which were designed and manufac- 
tured by the United States and transported and laid 
by the United States Navy. The total personnel 
engaged in mining activity alone is upward of 6700 
men.’ 

The creation of the Ainerican overseas transporta- 
tion service is thus described by the Secretary of the 
Navy: “On January 9th, 1918, the Naval Overseas 
Transportation Service was established, owing to the 
foreseen necessity to expeditiously supply the naval 
forces in foreign waters and to assist the Army if 
necessary with their tremendous task of transporting 
and supplying the American Expeditionary Force 
in France. This organisation sprang into being 
almost overnight, and has proved its right to be 
reckoned as one of the most important and success- 
ful operations of the Navy. 

** At the outbreak of the war the lack of an Ameri- 
can merchant marine was immediately felt. The 
United States Shipping Board. was authorised, and 
the vast task of creating a merchant marine was under- 
taken. The United States was without a suffi- 
ciently large trained merchant marine personnel, 
as the seagoing population of this country was small 
compared to that which followed the pursuits on 
shore. The difficulty of obtaining this trained per- 
sonnel to man the vast American merchant marine 
was immediately felt, and the Navy Department 
was ready to assist in every way. It was asked to 
man immediately two vessels, in order to hasten 
their departure overseas, and from this inception 
the Naval Overseas Transportation Service has grown 
in ten months to a fleet of 321 cargo-carrying ships, 
aggregating a deadweight tonnage of 2,800,000, 
and numerically nearly equalling the combined 
Cunard, Hamburg-American, and North German 
Lloyd Lines at the outbreak of the war. Of this 
number 227 ships represented vessels previously 


in operation. From the Emergency Fleet Corporation | 





the Navy has taken over for operation ninety-four 
new vessels, aggregating 700,000 deadweight tons. 
On March 21st, 1918, by order of the President, 101 
Dutch merchant vessels. were taken over by the 
Navy Department pending their allocation to the 
various vital trades of this country, and twenty-six 
of these vessels are now a part of the naval overseas 
fleet. This vast fleet of cargo vessels has been 
officered and manned through enrolment of the sea- 
going personnel of the American merchant marine, 
officers and men of the United States Navy, and the 
assignment after training of graduates of technical 
schools and training stations, developed by the 
Navy since the United States entered the war. 

“There are required for the operation of this fleet 
at the present time 5000 officers and 29,000 enlisted 
men, and adequate arrangements for future needs 
of personnel have been provided. The Navy has 
risen to the exacting demands imposed upon it by 
the war, and it will certainly be a source of pride 
to the American people to know that within ten 
months of the time that this new force was created, 
in spite of the many obstacles in the way of its accom- 
plishment, an American naval vessel, manned by an 
American naval crew, leaves an American port on 
the average of every five hours, carrying subsistence 
and equipment so vital to the American Expedi- 
tionary Force. I would be derelict in my duty unless 
I expressed my keenest appreciation and heartiest 
admiration for those men of the Naval Overseas 
Transportation Service who have travelled the lonely 
lanes of the ocean, which have been for so long in- 
fested with the menacing submarine. These terrors 
have not been regarded as terrors by this personnel. 
They have braved the dangers most willingly, and 
have thereby exemplified the best traditions of the 
Navy of the United States. In the many engage- 
ments with the enemy submarines our fleet has neces- 
sarily suffered, but it is believed that the losses of 
the enemy have been relatively much greater than 
ours.” 

Of the operations of United States naval craft 
in the war zone, in conjunction with the naval forces 
of the Allies, Mr. Daniels reports : ** During the year 
the forces abroad have been increased by vessels 
of all types. The most valuable type of vessel 
abroad for operations against submarines is, of course, 
the destroyer. There has been a constant increase 
in the number of destroyers sent abroad since the 
declaration of war, and the number now operating 
abroad is twice as great as the number which were 
normally kept in commission during peace time. 
Of these, twenty-five per cent. are new, having been 
built, commissioned, and dispatched abroad since 
the declaration of war. These little craft have per- 
formed their duties in a most efficient manner, and 
at the same time have maintained themselves in a 
state of material readiness which is remarkable 
when it is considered that each destroyer during a 
period of three months averages about 20,000 miles 
cruising. 

“The fitting out and operation of the 110ft. 
submarine chasers has had a marked effect upon the 
submarine campaign both -here and abroad. At 
the beginning of this year there were thirty-eight 
of these submarine chasers in commission. There 
are now 406 submarine chasers in commission, of 
which 235 have been dispatched abroad and the 
remainder assigned to duty in home waters. 

“The problem of sending such a large number 
of these small vessels with a limited cruising radius 
across the ocean was one that required careful thought. 
A plan of sending these chasers in groups, convoyed 
by a fuel ship and fueling at sea, was finally adopted 
and was most successful. In connection with the 
operation of a group of these chasers in the Adriatic, 
the following cable has been received : ‘ Italian Naval 
General Staff expresses highest appreciation useful 
and efficient .work performed by United States 
chasers in protecting major vessels during action 
against Durazzo; also vivid admiration of their 
brilliant and clever operation, which resulted in 
sinking two enemy submarines.’ 

‘The principal anti-submarine efforts were at first 
carried on by surface craft, but it was later realised 
that the submarine itself is the enemy of the sub- 
marine, especially when our enemy submarines are 
forced to work upon the surface, as they sometimes 
are. Therefore it was decided to send certain num- 
bers of our submarines to the Azores, to keep that 
base clear, and also to the coast of Ireland to operate 
from that general strategic area. So, first in 1917, 
and later in 1918, two groups of our submarines were 
dispatched across the water, and after a hard winter 
passage made their ports,and have been operating 
from those localities ever since. Before our sub- 
marines had been dispatched abroad, the process 
of concentrating our reserves in these craft on our 
Atlantic coast, there to prepare for future contin- 
gencies, had been undertaken.” 

That the lesses among the transports engaged 
in moving American troops was so small is a pardon- 
able reason for rejoicing on the part of Mr. Daniels, 
and he describes that service in these words : 

“Strategy has required the cruiser and transport 
force to operate with utmost secrecy. Convoy duty 
has not been spectacular, but it has demanded en- 
durance, constant vigilance, and devotion to duty 
of the highest order under circumstances of the most 
trying and arduous nature. Too. much credit can- 
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not be given to the officers and enlisted personnel 
who have accomplished this hazardous and responsible 
mission. Winter and summer they averaged ap- 
proximately 70 per cent. of the time at sea. 

“Up to November Ist, 1918, of the total number 
of United States troops in Europe, 924,578 made 
passage in United States naval convoys under escort 
of United States cruisers and destroyers. Since 
the 1st of November, 1917, there have been 289 
sailings of naval transports from American ports. 
In these operations of the cruiser and transport 
force of the Atlantic fleet not one eastbound American 
transport has been torpedoed or damaged by the 
enemy, and only three sunk on the return voyage.” 

The Navy’s part in upbuilding the American 
merchant marine in the course of the past year, 
and more, is touched upon by the Secretary, and the 
achievement is one of significance both to the people 
of the United States and to those of Europe interested 
in after-war trade, but we have not space to devote 
to Mr. Daniel's comments on this important question. 








THE RICHBOROUGH TRANSPORTATION DEPOT 
AND TKAIN FERKY TERMINUS. 
No. I. 


Ir is beyond question that the transportation 
services, both overseas and at home, played a very 
important part in the successful prosecution of the 
war, and the tributes which have been paid to them on 
several occasions by the Prime Minister and the leading 
military authorities are undoubtedly well deserved. 
We use the term transportation in its broad sense to 
embrace not only railway, but road and canal services 
We have quite recently placed on record in a series 
ot articles published in ‘THE ENGINEER the notable 
work undertaken by the British railways in sending 
the first Expeditionary Force to Flanders. and we now 
propose to devote some attention to the special 
services rendered by the Inland Waterways and 
Docks Branch of the War-office in establishing and 
successfully developing, for military purposes, the 
cross-Channel tratlic to the French ports, and also 
to other theatres of war. 

At the outset, it may be recalled that the Inland 
Water Transport section of the Corps of Royal 
Engineers was originally formed in December, 1914, 
as the result of the recognition by the War Depart- 
ment of the necessity for developing the canals and 
waterways of France and Belgium in order to relieve 
the pressure on the railways in those countries. This 
decision very quickly justified itself, and the develop- 
ment of the trafiic arising from the growth of the 
British Army called for some special steps to be taken 
for the handling of the water-borne traffic, and to 
relicve the pressure at several of the shipping points 
inthiscountry. Oriyinally, this work was undertaken 
by the Director of Movements, at the War-office, 
then a branch of the Quartermaster-General to the 
Forces, but in the autumn of 1916, the Inland Water 
Transport, Royal Engineers, became part of the 
Directorate-General of Military Railways, when Sir 
Eric Geddes was appointed to that office, and Major- 
General Collard was given charge of the newly created 
sub-Directorate of Inland Waterways and Docks, the 
operations of which were linked up with the work of 
the Inland Water Transport in the various theatres of 
war. It was under the auspices of this directorate 
that the great Transportation Dep6t and Train Ferry 
terminal at Richborough, some details of which we 
propose to place before our readers during the 
next few weeks, was so successfully brought into 
operation. 

The site has a total area of 2200 acres, and a por- 
tion of it was used by Pearson and Sons for the making 
of concrete blocks for the Dover Harbour works, 
and it lies on the river Stour, between Sandwich and 
Pegwell Bay, to the south of Ramsgate. A commence- 
ment was made on the ground in April, 1916, and the 
lay-out of the port and its present facilities is shown 
in the general arrangement drawing on page 33 
lt is noteworthy that the whole of the scheme has 
been carried out by military labour under the direction 
of the officers of the Inland Waterways and Docks, 
Royal Engineers, and no outside contract labour 
has been employed. An outstanding feature is 
the exceptional expedition with which the 
scheme was completed, for the project, which 
at its inception was a somewhat modest one, was 
very considerably enlarged. The military autho- 
rities were fortunate in so far that they en- 
countered no very great difficulties in the construc- 
tional work associated with the establishment of this 
port, and we regret that the space at our disposal 
will only permit of our making passing allusion to the 
salient features of this side of the scheme. The site 
generally is low-lying marshy ground, safeguarded 
against inundations by protection banks. The 
provision of the New Wharf necessitated the diver- 
sion of the river Stour through a new channel 
which also formed a large basin. This wharf has 
been constructed of steel sheet piling, and is of light 
design. The barge basin was originally formed to 
a width of 100ft. In the excavation of it, bucket 


dredgers, grabs and land dredgers were used. The 
depth of water at low weter is 5ift., the range of tides 
on springs’ being about I1ft. The site of the Train 





Ferry berth lies down stream from the New Wharf. 
The decision to institute a train ferry service necessi- 
tated the dredging of an approach channel, and the 
widening of the lower reaches of the river. Advantage 
was therefore taken of the low-lying areas adjacent to 
the New Cut and the river, and also the channel 
abandoned on the compietion of the New Cut, upon 
which to lay out areas to be reclaimed by the discharge 
of sand from barges and hoppers resulting from the 
improvement of the river. In forming the reclama- 
tion areas it was necessary to close the old channel, 
and this operation was effected by the construction 
of a sand bag dam behind which, on its completion, 
the spoil from the dredgers was at once discharged, 
and the entire original channel and surrounding land 
raised to quay level. Views of this work are given in 
two of the illustrations of our Supplement Plate, 
and in greater detail in the view on page 32. The 
course of the river through Pegwell Bay 
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page 33, comprises approximately sixty miles of 
permanent way consisting of 70 lb. flat-bottemed 
rails on bearing plates and dog spikes for the main 
lines, the bearing plates being omitted on sidings. 
For operating purposes the railway system at 
Richborough is divided into five distinct groups of 
sidings, or yards. These are—(1) Weatherlees, with 
standage for 1150 wagons; (2) Train Ferry, 360 
wagons; (3) Saltpans, 950 wagons ; Richborough, 
325 wagons; and (5) Salvage Transit Depot, 500 
wagons. The function of these five yards is—(!) 
The receipt, marshalling and dispatch of complete 
main line trains; (2) the reception and marshalling 
of trains for shipment by the Train Ferry ; (3) the 
reception and storage of traffic for the cross-Channe! 
barge service from the New Wharf: (4) the accom- 
modation for handling and storage of material to the 
order of the mechanical and shipyard formation at 
Richborough, the chief storeskeeper at Richborough, 
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SKETCH PLAN OF=FERRY BERTH 


improved by. straightening and widening, and there 
is now a channel easy of navigation and marked and 
buoyed. 

For the building of the barges required for the new 
eross-Channel service, slips, having the requisite 
fitting out wharves and workshops, were constructed 
on the higher reaches of the river. These arrange- 
ments were subsequently extended to embrace the 
construction of tugs, seaplane carriers, and other 
craft. The workshops, originally provided to assist 
in the establishment of the port and in the building 
of barges, have been on several occasions extended, 
and they now incorporate foundries, machine shops 
and a complete and self-contained workshops plant. 

The chief function of the Richborough depét is 
that of transportation, and the present notice will 
therefore be devoted to a description of the railway 
facilities which have been provided to serve the 
wharves and Train Ferry berths, and more detailed 





ot the Inland 
the reception, 
of battlefield 


and the transportation stores section 
Water Transport overseas; and (5) 
sorting, re-distribution and dispatch 
salvage. The organisation consists of a central 
control at the Weatherlees Crossing and five sub- 
controls all connected by a local telephone circuit. 

A regular schedule of goods trains is run from the 
South-Eastern and Chatham Company’s system, 
via Minster B junction, and the actual running of 
these trains is advised to the central control office 
at Weatherlees, from which place the sub-controls 
concerned are informed. On arrival at Minster B 
junction the trains are met by a military pilotman 
and are brought under his direction into the Inwards 
reception sidings at Weatherlees. The main line 
locomotive is released-and returns light to the South- 
Eastern and Chatham system. The wagons are then 
examined by the military authorities and also by the 
railway company’s staff. Simultaneously, the work 
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SKETCH PLANS OF: TRAIN FERRY 


particulars of the other portions of the scheme will 
be deferred to subsequent issues 


Rat~way FAcILiries. 


The Inland Waterways and Docks railway system 
leads off from the South-Eastern and Chatham Rail- 
way Company’s line from London and Canterbury to 
Deal and Dover at Minster ** B ” junction, a distance 
of about seven-eighths of a mile south of Minster, the 
exchange station for the Margate and Ramsgate 
branch, and about 3} miles north of Sandwich station. 
From Minster “‘ B ” junction the military railway pro- 
ceeds in a south-easterly direction towards the river 
Stour. On the left-hand side is Weatherlees Hill, 
from which the material required to form the filling 
for the group of access sidings adjoining was obtained. 
After crossing the Sandwich-Ramsgate highway, at 
Weatherlees, the railway is continued to the Train 
Ferry Berth, and extensive siding accommodation 
is also provided for the traffic to and from the New 
Wherf at Richborough. The railwey system, and 
the general arrangement of which is shown on 





of checking and marking up the wagons for the various 
destination yards proceeds. On this being com- 
pleted, the “ breaking-up ”’ of the trains is taken in 
hand and the wagons are then marshalled in the roads 
allotted to their destinations. There is a separate 
grid, with standage for about 400 wagons, for traffic 
destined for dispatch by the Train Ferry. From the 
central control office the sub-controls are advised 
of the trafiie on hand for their respective sections. 
Usually, a locomotive is sent with such empties and 
outgoing loaded wagons as are on hand, through to 
the Weatherlees outward marshalling yard, where 
they are cut off, and the locomotive returns to the 
yard with the full loads. This arrangement ensures 
a steady flow of traffic working forward to the points 
required, and also a regular clearance of the Inwards 
marshalling sidings and the yards. The wagons taken 
into the Outwards marshalling sidings are met by a 
separate staff, and they are checked, jumped and 
cleared of refuse, &c. They are then taken up by 
tlie shunting engine, sorted, and run off into the 
various roads, making up complete trains to be taken’ 
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out by the railway company’s engines, which work 
into the military yard for this purpose on a booked 
schedule at frequent intervals during day and night. 
The loads of these trains vary according to the 
destinations, ranging from a minimum of forty-four 
to a maximum of eighty-three wagons, and all trains 
are properly marshalled in destination order before 
being handed over. The average total number of 


any time which might otherwise be spent in searching. 
The adoption of this procedure arose from the fre- 
quency of air raids on the Kentish coast, the necessity 
for maintaining secrecy, and the absence of artificial 
lighting. Despite these disadvantages, however. 
the twenty-four berths were supplied with traffic 
for shipment during the whole of the twenty-four 





hours and with practically no avoidable delays. 




















THE SAND-BAG DAM 


wagons handled daily in the Weatherlees yard was, 
prior to the Armistice, approximately 1470. 
TRAFFIC ORGANISATION. 

All traftic for the New Wharf at Richborough, 
except ammunition, is taken into the Saltpans yard 
in its rough state as received, and on arrival is there 
sorted into the requisite sidings. Generally speaking, 
ammunition arrived in complete trainloads and was 
worked direct from Weatherlees into the special set 
of sidings set apart for this traffic, and it was there 
sorted for the various overseas ports. Accommoda- 
tion was provided for approximately 290 wagons. 





By means of the issue of a daily programme it was 
possible closely to estimate the classes of traffic re- 
quired for shipment during the ensuing twenty-four 
hours, and thus the military railway statf was enabled 


The group of sidings at the Richborough yard are 
designed to serve the traffic to and from the ware- 
houses, workshops, shipbuilding yard, and the ballast 
and sand pits in the vicinity, and also for the two 
workshops and yards for making the ‘‘ Winget ”’ 
concrete blocks of which all the permanent build- 
ings of the camp are chiefly composed. 

The New Salvage Depét at Richborough is served 
by agroup of sidings which are capable of accom- 
modating about 500 wagons. and access to which 
is also given from a connection with the South-Eastern 
and Chatham Railway system at Sandwich “ A,” junc- 
tion, distant 1} miles south of Minster “‘ B ” junction, 








and about 2 miles north of Sandwich passenger 
station. The laden traffic is worked into one of 


these groups of sidings, it is then off-loaded, sorted | 
into various dumps, and re-loaded for dispatch to 


consists of merely a series of shunting yards built 
at different periods and subsequently linked together 
for through working no block signalling system has 
been introduced. The through main line, about 
3 miles in length, from the junction at Minster “ B” 
to the Stonar Camp, passes through Weatherlees, 
Saltpans, and the Richborough yard. It crosses 
the main Sandwich-Ramsgate highway on the level 
at three different places, and at those points crossing 
gates, operated by hand, are provided. In each 
yard and immediately alongside the main line there 
are avoiding lines. At the entrance to each of the 
afore mentioned sections a groundsman is posted 
at a cabin which is connected with the local telephone 
system. When a train is ready to leave the signal. 
man communicates with the man in the cabin ahead, 
and, having obtained permission for the train to 
proceed, he instructs the driver to advance, but with 
caution. No driver is permitted to spass a cabin 
without this authority. When it is tound that a 
train may have to shunt for another coming in the 
opposite direction the driver is informed accordingly. 
This arrangement, crude though it may appear, has 
answered satisfactorily, and with little inconvenience, 
and there is no case on record of an accident or colli- 
sion by reason of the absence of a more elabsrate 
signalling system. Train sheets are prepared giving 
the “signalling”? times of all engines and trains, 
as also the loads as they pass the cabins. These 
train sheets are submitted to daily inspection, and 
a check is thus kept on all running times, and neces- 
sary alterations subsequently ettected. The only 
electrically controlled signalling employed throughout 
the Richborough military station is that in operation 
for the loading of the Train Ferries, which will be 
described in a subsequent issue. 


ROLLING Srock. 

To deal with the very considerable internal trafiic 
moved locally from the wharves, warehouses, work- 
shops, and shipyards, the Inland Waterways and 
Docks have the following goods rolling stock equip- 
ment :—Nine covered vans, fourteen four-wheeled 
double bolster wagons, thirty-nine 19ft. 6in. flat 
wagons, eighty-eight open high-sided wagons, 197 
open low-sided wagons, and 172 side tip wagons, 
a gross total of 519 vehicles. The extent to which 
this rolling stock has been used may be gauged by 
the statement that during the month of August last, 
the movement of ballast, sand and filling alone 
amounted to 7964 tons, and that the internal move- 
ment of material and miscellaneous stores totalled 
89,818 tons. As the rapid building of the port and 
its equipment depended largely on the constructional 
staff being regularly and continuously supplied with 
material, it will be appreciated how important were 
the functions of the staff responsible for the handling 
not only of the traffic to and from overseas, but also 
of the internal traffic in the Richborough military 














FORMATION OF 


to arrange for the disposal of the various classes of 
traffic and its distribution into the wharf berths. 
In the case of mixed cargoes, the wagons were marked 
up in the order of shunts. To facilitate the work 
and to assist the shunting staff, a census of the roads 
and the wagons then on hand was taken two or three 
times daily by each of the sub-controls. From these 
particulars a chart was prepared giving the position 
of each wagon and its contents in order to, obviate 








THE NEW CUT, SHOWING OLD AND NEW WIDTHS, AND NEW WHARF 


atamunition centres in different parts of the country. 
From this Salvage Depét as many as 120 wagons 
have been dispatched in one day, and the whole 
of the labouring work is performed by female labour 
brought in from Margate, Ramsgate, Deal, and the 
adjoining countryside. | 








SIGNALLING ARRANGEMENTS. | 
As the railway system at Richborough primarily | 


atea. Whenever possible, the working sections 
would supply particulars of their probable require- 
ments a few hours in advance. If, after reference 
to the yard and wagon census which were taken at 
regular periods throughout the day and night, the 
demand could not be met by the local sub-control, 
the wagons were then drawn from any other yard 
where there might be a surplus. To ensure a rapid 
“‘turn-round ” no loaded wagon is moved until a 
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properly signed consignment note is received giving 
full particulars of the consignee, destination and con- 
tents. This note is then retained by the Rail Traftic 
section until such a time as the wagon is cleared, 
when a signature is obtained and the note transmitted 
to the central control office for abstracting purposes. 
A daily return is rendered of all wagons under load 
over twenty-four hours, and extracts from it are 
taken and submitted to the demurrage section. 
Ballast traffic is dealt with similarly, except that 
special ballast trains are run at periods most suitable 
to the requirements of the various construction 
companies. 

The passenger rolling stock of the Inland Water- 
ways and Docks for use at Richborough comprises 
one inspection saloon, one four-wheeled first-class 
carriage, two four-wheeled second-class carriages, 
one brake third carriage, and twelve Great Eastern 
company’s six-wheeled third-class carriages. The 
inspection saloon was made use of on the occasion 
of the visit to Richborough of his Majesty the King 
on June 5th, 1917. Eight works trips have been 
run daily between various points of the railway 
system at Richborough for the conveyance of men 
between the camps and the works, the average number 
of men on the journeys being 500. Since the end 
of 1917, a South-Eastern and Chatham Company’s 
train conveying up to a maximum of 900 women 
workers has been run from Margate and Ramsgate to 
Richborough for the accommodation of female 
workers at the Salvage Dump and on the Wharves. 
In these instances, the main line engine is detached 
at Minster “‘ B *’ junction and the coaches are worked 
into the Wetherlees and Saltpans vards by an Inland 
Waterways and Docks locomotive, this procedure 
being reversed for the outward trip. 

At the busiest period in the history of the cross- 
Channel Transportation Depét and Train Ferry ter- 
minus at Richborough, the locomotive equipment of 
the Inland Waterways and Docks comprised no fewer 
than thirty-one tank locomotives, of various types 
some borrowed from the home railways and others 
purchased from various outside sources. These 
locomotives are housed in a special building in the 
mechanical and shipyard formation, which is pro- 
vided with the requisite repairing and lifting facilities. 
The daily locomotive mileage of the I.W. and D 
engines at Richborough has totalled approximately 
2800 miles. 

The Traffic Companies at Richborough are, for 
railway purposes, organised into six sections, all 
under the Traffic Superintendent. These six sections, 
each one under the personal direction of a technical 
officer, comprise rail traffic, wharves, statistical, 
Train Ferry traftic, salvage transit dep6t, and adjutant, 
for discipline. For military requirements the per- 
sonnel is divided into six eompanies. The Rail 
Traffic section is in charge of all rail operations within 
the Richborough area. The Wharf section is re- 
sponsible for the loading and discharging of all craft, 
and the loading and discharging of all wagons in the 
yards in the case of any cargo which has to be tempo- 
rarily held pending shipment. The Train Ferry 
section is in charge of loading and discharging 
of the train ferries. The officer in charge of this 
section prepares a plan indicating the position of the 
loads on board the ship and hands a copy to the rail 
traffic officer, who then marshals the train accordingly. 
The actual loading of the ships is carried out under 
the superintendence of the Train Ferry traffic officer 
by the Rail Traffic staff. The statistical officer is in 
charge of the office work, and also of the checking 
and marking up of all of the trucks in order that they 
may be properly shipped. This officer carries out 
the work of a railway and shipping office, as the advice 
notes, &e., from the senders are dispatched direct 
to the traffic superintendent at Richborough, the 
{land Waterways and Docks branch not only perform- 
ing the work of loading traffic into barges and train 
ferries, but acting as agent for a number of Govern- 
ment departments in respect to their shipping from 
this port. 

The Salvage Transit Depdét officer is responsible 
for the unloading, sorting and re-loading of the 
artillery battle salvage which arrives from overseas. 
This salvage is discharged from the barges at the 
wharves by the wharves section, and is then railed 
to the Salvage Depét. All the innumerable classes 
of salvage have to be minutely sorted, and they are 
then sent forward to one of some 250 filling and 
re-forming factories throughout the country, where 
the salvage is again prepared for issue. Since the 
salvage operations were.commenced at Richborough 
in May, 1917, 165,000 tons of such traffic have been 
handled at the dep6t, 23,100 wagons of sorted salvage 
have been dispatched inland, and 1050 barges 
loaded with salvage have been received at Rich- 
borough for the depét. The adjutant is in charge of 
the discipline side of the formation, through the 
medium of the discipline officers attached to each 
of the six companies, and he carries out the usual 
duties connected with a military formation of some 
2000 men. 

THE BarGE AND TRAIN FERRY SERVICEs. 

The cross-Channel barge service commenced in 
December, 1916, from which date up to the cessation 


of hostilities 9600 barges loaded with war material 
have been sent overseas. A million and a quarter 


deadweight tons of this material were exported 





during this period, and 2300 barges loaded with 
imports from France, consisting of salvage for the 
salvage depét and other Government departments 
have been received, discharged and re-loaded to their 
destinations, and a total of 167,000 tons deadweight 
of cargo have been thus imported. Amongst the 
principal items dealt. with by barge traftic mention 
may be made of 18,000 guns, carriages, and limbers 
sent overseas, 25,000 tons of Royal Flying Corps 
material—ineluding stores, aeroplanes, aeroplane 
engines, bombs, small arm ammunition, &c., have 
been exported ; 70,000 tons of Royal Army Service 
Corps supplies have been sent overseas by the barge 
service and also 750,000 tons of ammunition. Other 
general classes of cargo exported by barge include 
railway-sleepers, timber, permanent way material, 
hay, oats, bricks, poison gas, Royal Naval Air Service 
equipment, barbed wire, Admiralty stores, medical 
stores, Royal Engineer (D.F.W.) stores, including 
hutments, felt, corrugated sheeting, trench shelters, 
&e., Army Ordnance stores of all descriptions, stores 
for Belgian Relief Funds, and equipment shipped by 
H.M. Office of Works. 

The Train Ferries commenced sailing in February, 
1918, from which date they have made 250 outward 
trips, and 185,000 tons deadweight have been 
exported and 58,000 tons imported. No fewer than 
6200 wagons, loaded up with cargo for France on 
the outward journey, have been sent over for the 
War Department, whilst 320 brake vans and 150 
heavy main line railway locomotives have also been 
dispatched overseas by the Train Ferry Service. 
By the same means 685 tanks, averaging 28 tons 
each, and four 14.2in. guns on railway mountings, 
and having an average weight of 301 tons, have been 
transported. The average time taken to unload a 
ferry and re-load her ready for sea has been under 
21 minutes. Approximately, 265,000 foreign wagons 
have been received from the South-Eastern and 
Chatham Railway Company, and dealt with at 
Riehborough, and 92,400 I.W. and D. tip wagons 
loaded with spoil or ballast have been hauled inter- 
nally for the construction companies at Richborough. 
Rolling stock held by the traffic companies of the 
I.W. and D., at Richborough, inclusive of foreign 
stock, and internal users, was approximately 877,000 
wagons, as the inward-coming traffic has to be dealt 
with both as loaded traffic and as empty or loaded 
when returned to the South-Eastern and Chatham 
Railway. 

The group of sidings at the Train Ferry berth 
consists of six running roads, each with standage 
for about 30 wagons. There the loads are made up 
according to the loading of the ferry, and the railway 
lines converge into the two centre tracks on the vessels. 
From the shoreward end the railway lines extend over 
a structure interposed between the shore and the ship, 
which is known as the train ferry bridge. The differ- 
ence in water level, and, consequently, in rail level 
on the deck, is in some instances nearly 14ft., as the 
rail level on the boat is 7ft. higher at high tide 
and 7ft. lower at low tide than the rail level on shore. 
Moreover, the draught varies with the amount and 
distribution of the load, and, again, a list occurs 
when either side of the vessel is more heavily weighted 
than the other during loading and unloading opera- 
tions, with the consequence that one rail or set of 
rails is frequently at a higher level than the others. 
It was for these reasons that the train ferry bridge 
was adopted, so that a continuous track might be 
secured. In a subsequent issue we propose to 
describe in some detail the design and method of 
working this adjustable bridge, as also one of the two 
train ferries at Richborough. 

The train ferry berth at Richborough—see page 31— 
is composed of timber decking, the bracing being un- 
usually heavy, and timbers 12in. by 12in. and 6in. by 
6in. were employed. Bollards and anchorages are pro- 
vided to enable the vessel to be moored taut against 
the structure, and to prevent any lateral movement 
during unloading and re-loading operations. The 
train ferries are of similar design and dimensions, 
one having been built and engined by the Fairfield 
Shipbuilding and Engineering Company, Limited, of 
Govan, and the other built by Sir W. G. Armstrong, 
Whitworth and Co., Limited, of Walker-on-Tyne, 
and engined by the Wallsend Slipway and Engineering 
Company, Limited. Each of these train ferries has 
a length overall of 363ft. 6in., a length between 
perpendiculars of 350ft., an extreme breadth of 61ft. 
5in., and a moulded breadth of 58ft. 6in., whilst the 
depth moulded is 17ft. The draught loaded 
(forward) is 9ft., and the draught loaded (aft) is 
10ft., the mean draught being 9ft. Gin. They are 
twin-screw vessels, with two sets of triple-expansion 
engines, supplied with steam at 1801b. pressure 
from oil fired boilers, and capable of maintaining 
a mean speed of 12 knots. The gross tonnage is 
2672.45 tons, the net register tonnage 1138.73 tons, 
and the deadweight capacity, inclusive of stores, 
water and spare gear, is 1250 tons. For the storage 
of oil for the train ferries four tanks, having a total 
capacity of 120,000 gallons, have been provided in 
close proximity to the basin. The oil is discharged 
from the rail wagons into sumps and thence by pumps, 
driven by a 30 horse-power 220-volt motor and 
designed to deliver 100 tons of oi! per hour. Each 
train ferry is capable of accommodating fifty-four 
20ft. railway wagons on the four tracks of its deck, 
spread over a length of 1OSdft. 





LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


STATE CONTROL OF RAILWAYS. 


Sir,—In your issue of December 27th a letter appeared on 
the above subject signed ‘*‘ One Who Knows.” The writer makes 
some remarkable charges against the railways, such as an 
appalling state of inefficiency, double the amount spent necessary 
for proper working and upkeep, &c., but as your correspondent 
gives no practical proof or illustrations in support of what he 
alleges, your readers must be still in the dark as to the precise 
nature of the inefficiency and lavish expenditure qucted. My 
experience of railway travelling all over the United Kingdom 
dates back some forty-five years, and T can still clearly recall] 
what long-distance journeys were like during the seventies and 
subsequent years, conditions that many of the present genera. 
tion have little knowledge or had any experience of. 

I have noted from time to time the successive improvements 
in railway travelling, all maki»g for the comfort, safety and 
convenience of the public, If high-speed trains, luxurious car- 
riages, scientific methods of signalling, improved permanent 
way, &c., are the results of a prodigal expenditure, and have 
led to an appalling state of inefficiency, then all that I can 
say is that I am profoundly grateful to the railway com. 
panies, and trust there may be a continuance cf such conditions, 

British railways have established a standard for safe and 
comfortable travelling that has been copied or followed by 
almost every railway of importance in other countries, and 
it is passing strange that a system and methods, according 
to your correspondent so faulty, should have been generally 
adopted by foreign lines. 

Regarding the now all-important question of nationalisation, 
owing to the exigencies of the war bringing about an enormous 
increase in working expenses, I see no other alternative than 
State ownership and control, when in such case it will be possible 
to institute that drastic reform and reorganisation which your 
correspondent considers impossible if the railways should 
revert to company ownership and management. 

In conclusion, I have nothing to gain personally by supporting 
the present railway system, or such as it was before the war. 
That it is capable of some improvement no one will deny, 
but I am afraid there is more probability of a retrozrade policy 
under Government control than a progressive era such ax 
** One Who Knows ” seems to think can only be brought about 
by nationalisation. 


Belfast, January 6th. R. G. Linpsay. 


MR. WILLIAM FLETCHER. 


Srr,—It is with sincere regret that I noticed in your issue of last 
Friday the announcement of the death of Mr. William Fletcher. 
I knew him well, for IT was very closely associated with him for 
some considerable time upon his return to the Britannia Works 
after being away for some years. 1 well remember as a boy, 
previous to my entering the works as an apprentice, secing a flag 
flying from one of the shops and asking the meaning of it, being 
told that Fletcher in the drawing-office wae out of his time that 
day. Very soon after this I went into the works as an appren- 
tice, and found his younger brether Robert occupying the next 
lathe to myself, but poor lad he died of consumption early, 
ending what I feel would have been a bright career, for he was 
remarkably clever in all he took in hand to do ; he left a name 
respected by all who knew him. 

I always found William Fletcher a really good fellow to get 
along with; he was most reserved, disliked anything in the 
shape of deceit or makebelief, was most generous to others, and 
npright in all his dealings. In the design of traction and road 
engine: I don’t think he had a rival, for the experience which 
he brought to bear upon the design of this class of engine soon 
made his ability manifest to those who wished to understand 
what was being accomplished by him. In fact, he laid the 
foundation of design from which most of the best road engines 
are being built to-day. When taking his usual holiday in the 
summer time he would spend as much time as possible upon the 
Norfolk Broads which were his chief delight, and well do J 
remember meeting him on the East Coast one day just coming 
away from one of those delightful trips. He was a prolific 
writer to several papers, as many of bis letters to the engineering 
papers will show, and his book on ‘‘ Steam Locomotion on 
Common Roads,’ and the ‘Steam Jacket Practically Con- 
sidered,” together with others, are valuable to the engineering 
profession. William Fletcher was a good speaker, and wax 
connected with the Wesleyan Church, and could preach a 
sermon that some trained ministers might envy. He has left 
behind, I am sure, a kindly and genuine feeling of respect among 
all those who knew him best, and his memory will not soon be 
forgotten, for his published works will still live on. 

James THOMPSON MARSHALL. 

Harrogate, January 6th. 


PATENTS. 


Str,—In a letter on ‘‘ Patent Law Reform” on page 328 of 
your issue of October 18th, 1918, the writer says, “*‘. Under 
the American system no patent is granted unless the 
application can stand the test of a world’s examination for 
validity, novelty, &c. .’ One may be sure that the 
Patent-office at Washington makes no such claim, being fully 
aware cf the fact that a search made by a limited number of 
experts—the best in their own line, but not omniscient—has 
to face a subsequent investigation by many interested parties. 

In the Official Gazette of the United States Patent-office 
nearly every week is to be found a list of adjudicated patents. 
Between January and June, 1918, there were about a hundred 
of these cases. Thirty-three of them were considered to be of 
no value, 7.e., “‘ held void for lack of invention in view of the 
prior art,”’ “‘ held volid for anticipation,”’ are phrases commonly 
used in these abstracts. Seven others were partially void, and 
the remainder were upheld. 

These, of course, are only some of the patents which are invalid 
in spite of an official search. No statistics are available to show 
how many cases were compromised or dropped in the U.S.A. 
or in Great Britain, but perhaps some of the agents could give 
an indication of the comparative figures of adiudicated and 
other patents in the countries where a search is made. 

December 10th, 1918. HH. G. G. 
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RAILWAY MATTEBS. 





A sErio0s fire destroyed the Great Eastern Railway 
warehouses at Bethnal Green on the night of the first 
instant. 2 


THE death occurred on the 5th instant of Mr. W. H. 
Williams, the outdoor assistant locomotive superintendent 
of the Great Western Railway. 


ALL women workers on railways who may be discharged 
when the men who had joined the colours return will be 
entitled to the Government donation benefit as in the case 
of munition workers. 


A LANCASHIRE And Yorkshire engine driver, Thomas 
Pendlebury, who has retired after forty-eight years’ 
service, completed 1,378,000 miles of express work, in 
addition to twenty years’ work on goods and slow passen- 
ger trains. 


THE proposal to give an honorarium of £250 to Mr. 
C. T. Cramp, the President of the National Union of Rail- 
waymen, has been rejected by its executive committee 
on the ground that honorariums are not a suitable way 
to recompense services. 


Owrna to a heavy fall of snow and the consequent 
breakdown of the block telegraph wires in Lancashire, 
Yorkshire and Derbyshire, there was considerable delay 
to passenger trains on Saturday and Sunday last ; some 
trains were two hours late. ; 


TROUBLE is being experienced on the Lancashire and 
Yorkshire, and the Lendon, Brighton and South Coast 
Riilways, over the introduction of the forty-seven-hour 
week. On the former, the electricians at the Formby 
power-house on the Liverpool and Southport electrifica- 
tion want to be treated as engineers and not as shopmen ; 
as shopmen they do not get the forty-seven hours until 
February Ist. The trouble on the Brighton system is 
caused by the men at Lancing carriage and wagon works, 
who live at Brighton, desiring to be paid for their travelling 
time. 


In reply to a question at the Imperial Legislative 
Council, Sir Robert Gillan, the President of the Indan 
Ruilway Board, said that the number of wagons on Indian 
railways wason March 31st, 1914, 170,444. The number 
at the time of the question laid up for repairs was 10,290, 
or about 6 per cent., of which 1860, or about 1 per cent. 
of the total, were laid up for want of materials. The 
number is lower than in normal times, owing to the efforts 
the railways were making to keep every available wagon 
on the road. T:e number of wagons sent overseas was 
4251; all of these except fifty-six were of metre or 2ft. 6in. 
gauge. 

THE smaller clearances of structures in France, as 
compared with those in the United States, had contri- 
butei, up to some weeks ago, to 127 American soldiers 
boing killed when riding on the tcps and sides of cars in 
France. Three notices were issued to the troops warning 
them of the danger owing to there be‘ng only six inches 
clearance. Onesuch said: ‘ Three Kinds of Fools. (1) 
Fools. (2) Damned Fools. (3) Soldiers who ride on 
tops and sides of cars. A great many American soldiers 
have already been killed as a result of riding on top of 
ears. Tuere is only six inches clearance between tops and 
sides of cars and bridge superstructures. There is only 
a slight clearance between sides of cars and signal towers. 
If you expect to see the next block keep yours inside.” 


THE two unions of railwaymen opened negotiations on 
Tuesday for the national after-war programme. An 
important item in that pregramme was conceded on the 
eve of the general election—the concession of an eight- 
hour working day, which is to become operative on 
February Ist. The other proposals in the national pro- 
gramme are now to be negotiated by a committee repre- 
sentative of both sides. The principal proposals are :— 
(1) The inclusion of the war advances of 33s. per week 
in the standard wages, together with a further advance 
of 10s. per week. (2) The payment of all overtime at 
the rate of time and a-half. (3) The payment of double 
wages for Sunday work. (4) The granting of a fortnight’s 
holiday each year, with the payment of full wages. 


SPEAKING at the annual meeting, on the 20th ultimo, 
of the Entre Rios Railway Company, the chairman, 
Mr. Follett Holt, M. Inst. C.E., made the following in- 
teresting remark: “ Our train ferry system continues to 
prove a great success. We carried in our trains across 
the fifty-one miles of river last year 258,000 tons of goods, 
48,000 passengers, and 393,000 animals. It may interest 
you to know that at the end of Novemker and beginning 
of De-ember, 1916, I made a strong appeal to the British 
Government to install at once a system of cross-Channel 
train ferries between England and France. Sir Guy 
G-anet was the head of the Government Department con- 
cerned, and the proposal immediately appealed to his 
imagination and his practical railway knowledge, and 
he carried it with the Admiralty and War Cabinet.” 


Tur month of January is usually more prolific in the 
matter of fatal railway accidents than is December. 
But it is somewhat remarkable that all accidents of note 
in January have occurred during recent years. There 
was no such mishap between the collision of January ist, 
1885, of Paristone, in which four passengers were killed, 
and that of January 19th, 1905, twenty years later, at 
Cudworth, in which seven passengers were killed. The 
former was caused through a derailed privately-ownea 
wagon fouling the path of an excursion train, whilst the 
latter was caused by an up-night Scotch express over- 
running several signals in a fog and overtaking another 
passenger train. On January 29th, 1910, eight passengers 
were killed at Stcat’s Nest through a derailment brought 
about by the unusual cause of a wheel shifting on its 
axle, and on January 28rd, 1911, at Coke Ovens, where 
eleven persons were killed. On January 13th, 1913, a 
collision occurred near Bromford Bridge, in which three 
passengers were killed. January Ist, 1915, saw the Ilford 
collision, in which ten passengers lost their lives through a 
driver over-running signals; on January 3rd, 1917, 
occurred the Ratho collision, where irregular shunting 
caused a light engine to foul the path of an express, and 
twelve passengers were. killed, whilst, a year ago, 
on the 19th, the Little Salkeld derailment, due to a landslip, 
in which seven were killed, took place. 





NOTES AND MEMORANDA. 





TxHE annual output of magnetos by British firms now 
amounts to over 128,000. The output of sparking plugs 
during the year ended October 31st last was 2,148,726. 
The British products are now said to be the best in the 
world. 


Ir was stated lately in the daily Press that in Australia 
the blow-fly had caused in one season a loss of sheep to the 
value of £300,000, and that, in an endeavour by scientific 
methods to put an end to this and similar losses, an 
outlay of £5000 had been decided on. , 


Tue Autocar learns that Professor McLaurin, of the 
University of Saskatchewan, British Columbia, is experi- 
menting in the production of gas from wheat straw, of 
which large quantities are available in the province. 
According to the experiments, a ton of straw will generate 
from 11,000 to 12,000 cubic feet of gas. The professor 
has revently fitted up his car with a flexible gas container 
of 300ft. capacity, and has been running the vehicle 
on gas obtained from wheat straw, 300 cubic feet of gas 
being equal to one gallon of petrol. 


Some of the largest gasworks in Germany are contem- 
plating the use of water-gas with a view to reducing the 
consumption of coal. The fuel burned in the manufacture 
of water-gas is coke, the solid residue of lighting-gas 
manufacture. It is proposed to mix 30 per cent. of 
water-gas with the ordinary lighting-gas so long as the 
shortage of coal continues. This mixture will give a lower 
quality of gas both for lighting and heating purposes. 
but it is thought that the difference in quality will be hardly 
noticeable in lighting and heating effects in ordinary 
practice. 

A LARGE Berlin factory has carried out tests, at the 
request of the War Department for Raw Materials, t« 
de ermine the magnitude of the losses in the transmissior 
shafting installed in its works. There are 25 Ines ci 
shafting driving groups of machines. The first measure 
ments showed that the losses amounted to 165 kilowatt: 
in shafting that drove 250 kilowatts at full load. Afte 
several months the losses were found to be 153 kilowatts 
with an increased load of 310 kilowatts. The losses in the 
shafting amounted to 25 to 66 per cent. of the average ful 
load. It is calculated that the loss per metre of shafting 
was 150 watts. 


In 1917 there was a reduction as compared with thre 
previous year in the value of the gold produced in tle 
Empire of £3,429,415, andin1918 afurther fall of £4,652,207 
as compared with the 1917 production, is anticipated 
The dezline in the Transvaal last year was due to ¢ 
combination of shortage of explosives and shortage c 
labour, and in 1918 mainly to the shortage of labour, no‘ 
due to any large extent to the war. The decline ir 
Australasia in 1917 and 1918 was normal and due in the 
main to natural causes, but it was acce'erated by tle 
increase of costs and decrease in the efficiency of labow 
caused by the war up to the date of the Committee’: 
appointment. 


THE great reflecting telescope which has been erectec 
by the Canadian Government on Observatory Hill, nea» 
Victoria, B.C., has been finally comple‘ed by the installa - 
tion of the cptical parts, and is now in regular successfu! 
operation. The disc of glass, 734in. in diameter, abou‘ 
13in. thick, with a central hole 6in. in diameter, and 
weighing nearly 5000lb., was successfully cast anc 
annealed at the works of the St. Gobain Glass Company 
in Charleroi, Belgium. It was completed in July, 1914. 
and was fortunately shipped from Antwerp about a week 
before the declaration of war. The grinding and figuring 
of the mirror to a focal length of 30ft. was carried out 
at Pittsburgh. The maximum deviation of the final 
curve from theoretical perfection amounted only to about 
one-eighth of a wave length, or double the accuracy 
required by the speci ‘ications. 

THE direct transformation of radiant energy into 
chemical, or even into electrical, energy is by no means 
impossible; indeed, the former transformation is already 
effested, inefficiently it is true, by plants; while it also takes 
place on a small scale in all photographic processes where 
light causes chemical reduction. Becquerel, in France, 
showed some fifty years ago how radiant energy could 
be transformed into electrical energy; and Minchin, 
in England, and others have also done the same by 
different methods. There do not appear to be any theore- 
tical reasons why greater success or much higher efficiencies 
should not b> obtained in this way than by organic means. 
No doubt the laws of thermo-dynamics apply to all photo- 
chemical action, but as the temperature of solar radiation 
is so very great this is of no large importance. Here, 
then, in photo-chemistry, perhaps in  photo-electric 
chemistry, we have probably the most important problem 
that the science of the future has yet to solve, says Mr. 
A. A. Campbell Swinton, F.R.S., in his address to the 
Royal Society of Arts. 


One of the most troublesome of the war “ gases,” 
merely a scientific curiosity before the war, but in recent 
months a formidable weapon, is chloropicrin, which 
Stenhouse first prepared in 1848 by the distillation of 
picric acid with chloride of lime. From its effect in pro- 
ducing nausea and vomiting. it is known as “ vomiting 
gas.” According to the Chemical Trade Journal it is 
very stable, being only slightly soluble in water, and is 
not decomposed by most of the active chemical reagents. 
It requires a comparatively high temperature to change 
it from the usual liquid form into a gas, and it is generally 
used in gaseous mixtures in artillery shells or bombs. 
Through its vomiting effect, a slight whiff of it forces the 
removal of the protective mask. Being so inert chemically 
masks can absorb it only by the mechanical action of 
charcoal, yet, though so inert, it is a powerful poison, causes 
blindness when highly concentrated, is an active lachry- 
mator even when much diluted, and in contact with the 
skin produces painful and slow-healing burns and deep 
abscesses. It has been used to some extent in cloud 
attacks with chlorine. It is effective in delaying the 
occupation of any ground, as its high boiling point causes 
it to be long retained in the soil, while it is sufficiently 
volatile to keep the overlying air stratum thoroughly 
poisoned. Recently discovered insecticide value promises 
the material a future in peaceful agriculture. 





MISCELLANBA. 





A PROPOSAL is on foot to form an Institute of Fire 
Engineers. The institute is to be an entirely separate 
organisation from any existing organisation or association, 
and to be open to fire brigade officers, members of fire 
brigades and kindred bodies who may qualify as members, 
associates or graduates. 


Tue announcement is made by Lord Pirrie that the 
Shipping Controller has agreed to authorise shipowners 
to place their repairs with the shipbuilding and ship 
repairing firms in such ports as they have hitherto been 
accustomed. to use or wherever it may be most con- 
venient for the repairs to be effected, and with regard 
to repairs abroad, that shipowners may now place this 
work through their own agents. 


AN agreement has been entered into between the Bolton 
Corporation and the Lancashire Electric Power Company 
for a working arrangement for a period of ten years by 
inter-connecting the two systems. This will effect 
economies and enable the two bodies to assist each other 
in case of emergencies. The Corporation has decided to 
apply to the Local Government Board for sanction to 
borrow £7500 to carry out the scheme. 

At the meeting of the Manchester Gas Committee last 
week, figures were submitted showing the department’s 
war contribution in the form of h'gh explosive materials 
for the Ministry of Munitions. Between January, 1916, 
and November, 1918, crude benzole to the amount of 
1,786,219 gallons was produced, and out of that material 
there came 803,799 gallons of benzole, 267,933 gallons of 
toluol, and 87,311 gallons of solvent naphtha. In the 
period April, 1916, to November, 1918, 5600 tons of acid 
were converted to pure acid, and 9600 tons of ammoniacai 
liquor were converted to concentrated ammonia. 


Prans are being discussed for building a salt industry 
in Iceland, says a United States Commercial Report. 
Mr. Torfason, of Iceland, in 1914 cbtained a concession 
for 30 years for salt production, but has made small 
progress. It is now the plan to combine the salt produc- 
sion with the contemplated electric-power stations in 
Teeland, and with the mining and smelting ofiron. Certain 
by-products of the iron industry formerly wasted may now 
he utilised in connection with the salt industry. In this 
way it is claimed that there is a possibility of covering not 
mly Iceland’s own salt consumption of about 100,000 
‘ons, but also of exporting salt to Denmark. 


THE moderation of the heavy demands made upon gas 
wnd electricity for industrial purposes consequent upon 
he armistice has enabled a larger supply to be placed 
it the disposal of household consumers, and the Controller 
f Coal Mines has, therefore, agreed that as from the 
beginning of the year the allowances of gas and electricity 
‘or fuel and lighting under the Household Fuel and Light- 
ng Order, 1918, shall be increased by 25 per cent.. For 
he present this concession relates only to England and 
Wales and does not apply to Scotland. The conversion 
squivalent for gas in terms of fuel is to be increased to 
18,750 cubic feet to the ton, and for electricity to 1000 
Board of Trade units to the ton, as from the meter readings 
‘aken for the close of the quarter ending December 31st 
last. : 

RetalLers of cutlery are expressing strong disappoint- 
ment because supplies of cutlery are as hard to get as 
before the signing of the armistice. The probable explana- 
tion is that the cessation of hostilities has brought no 
relaxation of the Government pressure upon the cutlery 
factors. Contrary to expectations, none of the war 
contracts have been cancelled, and for some mysterious 
reason the makers have been urged to deliver increased 
quantities until further notice. Moreover, the Ironmonger 
has heard of the placing of fresh Government orders for 
spoons, forks, and knives. This state of things cannot, 
of course, last much longer, but in the meantime the 
distributors will have to exercise their patience for some 
little time. The cutlery trade is now working on stainless 
steel, but the quantity allotted to. the individual makers 
is quite inadequate. 


By order of the German Government all work on 
munitions ceased on November 22nd. Raw materials, 
especially metals, leather and textiles, which can be used 
for peace work in their present state may no longer be used 
for the completion of Army contracts. Metal manufac- 
turers are allowed until December 6th to complete articles 
which can only be used for Army purposes and on the 
manufacture of which they are now engaged, but after 
that date all such work must cease. Piece-work on 
munitions was abolished immediately, and for time-work 
auniform scale was fixed on the basis of the average 
earnings during the last four weeks, with a maximum of M.2 
per hour for men and ‘M.1.20 for women and juveniles, 
calculated on the old working hours. As a 48 hours’ 
week is now compulsory, a workman who under the old 
conditions earned M.108 in 54 hours must now be paid 
the same amount for 48 hours, or M.2} per hour. No 
workman was to be discharged within fourteen days of the 
date of the order. 


Tue Board of Trade states that there are considerable 
quantities of benzole now available for use as motor fuel, 
and the ordinary motor-spirit licences can be used for the 
purchase of benzole as well as petrol. After January Ist 
the Petrol Control Department will be prepared to issue 
special supplementary licences for the purchase of benzole 
only. These special licences will authorise the purchase 
of a quantity of benzole exceeding by 50 per cent. the 
quantity of petrol which would have been allocated 
on an ordinary motor-spirit licence. In the mean- 
time the National Benzole Association has just been 
formed to organise the marketing of benzole for 
motor spirit, and for other industrial purposes. Among 
the objects of the Association are the tollowing :—(a) 
To interest motor users and others at home and abroad 
in benzole as a motor spirit; (6) to sell and distribute 
motor benzole, whether wholesale or retail, and to obtain 
for it a fair market price ; (c) to standardise motor benzole, 
and to carry on, assist, and promote investigation and 
research with a view to its improvement. The associa- 
tion is to consist of motor benzole producers whose busi- 
nesses are situated in thé British Isles and are subscribers 
to the association, 
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The Regrouping of Iron and Steel Production in 
Europe. 


THE acceptance by Germany of the Armistice 
conditions includes the obligation on her part to make 
full reparation for the devastation and damage 
caused by the German armies in France and Belgium 
during the war. It is, however, with no good grace 
that the Germans are gradually complying, assisted 
by military pressure, with some of the terms, includ- 
ing the delivery of locomotives and other rolling 
stock which were seized in France and Belgium. If 
one individual appropriates the property of another, 
and is subsequently ordered or agrees to restore it, 
it is no use whining if force has to be resorted 
to in order to bring about prompt restitution. 
Yet this is precisely what the Germans are doing at the 
present time, and will continue to do, probably to 
a greater extent, when the Peace Treaty terms have 
been published. Having destroyed French iron and 
steel works, textile factories, and other works, 
together with collieries and iron ore mines, having 
carried off the plant and machinery, and having 
utilised the production of many of these collieries and 
mines during the war, the Germans are now crying 
out because they are being required to supply a speci- 
fied quantity of coal and coke and iron ore per month, 
besides machine parts, driving belts, &c., which are 
needed. It is immaterial that these things are intended 
for the most part for the provinces of Alsace-Lorraine, 
pending the reconstruction and re-equipment of the 
devastated regions in France, as the materials and 
plant merely represent the return of seized property 
or of substitutes therefor; and it is quite natural 
that the Allies should allocate the returned or sub- 
stituted plant and materials to any particular district 
they may select as the most suitable for the purpose 
for the time being. If Marshal Foch was prevented for 
political reasons, or for reasons of humanity, from 
inflicting on the Germans the crushing military 
defeat in the field that was awaiting them on the eve 
of the Armistice, he is determined not to be deprived 
of the right of exacting speedy reparation from the 
Germans in the replacement of stolen property. The 
French control of the coal mines in the Saar, which 
are mostly the property of the Prussian State, and 
which raised over 17,000,000 tons in 1913, represents 
a further instance of the enforcement, as seems neces- 
sary, of the reparation terms of the Armistice. 

A new factor in the situation has just arisen which 
renders it possible to foresee that the restoration of 
Alsace-Lorraine to France will lead to a greater and 
more important regrouping of the iron and steel 
industry on the European Continent than had been 
believed at first would be the case. Ona previous occa- 
sion we pointed out that the loss of Alsace-Lorraine 
would reduce the German output of iron ore to from 
7,000,000 to 8,000,000 tons per annum, exclusive of 
the output of the Grand Duchy of Luxemburg, which 
forms or formed part of the German Customs Union, 
for it is now a foregone conclusion that Luxemburg 
and Germany are on the point of separation. In fact, 
the denunciation of the Customs Union and of the 
Railway treaty by Luxemburg may be expected at 
any moment, if it has not already occurred this week. 
Speaking on the subject in the Luxemburg Chamber 
late in December, M. Renten, Minister of State, stated 
that only the Western Powers need be considered 
in the economic future of the Grand Duchy, and 
association either with France or Belgium would 
be desirable. The incorporation in France of 
Alsace-Lorraine has naturally totally changed the 
whole situation in Luxemburg. In this connection 
the Minister remarked that Luxemburg was justified 
in denouncing the Customs treaty, and it could be 
said that the treaty was, in fact, no longer in existence. 
As Germany violated the Railway treaty by the 
invasion of Luxemburg, that country was no longer 
bound by the treaty, and the natural sequence was 





the dissolution of the Customs Union. Apart from 
this fact, Luxemburg was justified in denouncing the 
treaty, as either contracting party could give notice 
if the maintenance of the treaty would endanger 
the economic existence of the country, or if the cireum- 
stances under which the treaty had been concluded 
had changed so fundamentally that the treaty lacked 
any basis of existence for one of the contracting 
parties. It was impossible for Luxemburg, the 
Minister continued, to assume a portion of the in- 
direct taxes which Germany would now have to bear, 
and besides Germany in future would have a scarcity 
of raw materials of which she previously had a 
surplus quantity. These facts would bring about a 
fundamental alteration in the economic life of Ger- 
many, and thus change the circumstances which led 
formerly to the conclusion of the Customs Union. 
Moreover, the collapse of the economic treaties 
between Germany and other European countries had 
also produced a radical alteration in the économic 
situation in Germany, which justified the determina- 
tion, by Luxemburg, of the Customs Union and 
the Railway treaties, and the denunciation, the 
Minister concluded, would take place very soon. 
The official declaration made by the Luxemburg 
Minister of State will scarcely come as a surprise. 
The probable secession of the Grand Duchy from the 
Customs Union had already been expected in 
Germany, and some of the great German iron and 
steel companies which have exploited Luxemburg 
for years past in order to avoid the heavy taxes and 
social burdens in Germany, must now face as best 
they can the new situation of affairs. 

It thus turns out that the united demand put 
forward by the leading iron and steel manufac- 
turing and economic associations a year or two ago 
for the incorporation in Germany of the great iron 
ore resources in the East of France has not only 
failed in its purpose, but Germany has also lost 
Alsace-Lorraine and Luxemburg, whilst the fate of 
the region extending to and including the coal mining 
district of the Saar, which formerly belonged to 
France, stands in the balance at the present moment. 
Truly the world has never witnessed such an economic 
disaster—a disaster which was risked purely for the 
purpose of gratifying the impetus of expansion on 
the part of the industrial works-owning classes 
represented by the iron and steel, the engineering, and 
the shipbuilding interests, assisted by the world-wide 
offensive military system of Germany. The position 
now is that the country has available an annual 
production of, say, 8,000,000 tons of iron ore—an 
output which cannot be very materially increased— 
as compared with about 36,000,000 tons, including 
that from Luxemburg, in 1913. In 1913 Germany 
produced 19,300,000 tons of pig iron; the loss of 
Alsace- Lorraine and Luxemburg, which made 
6,417,000 tons of the former quantity, will reduce 
the future output of Germany to 12,883,000 tons, 
provided that it is possible to import iron ore to 
the same extent as in 1913, 14,000,000 tons. This 
seems extremely doubtful in view of the attitude 
assumed by French iron and steel makers, who 
intend to secure the steel hegemony of Europe, if 
possible, with 13,000,000 tons of pig iron per annum : 
and the proposed expansion of the Swedish and 
Spanish iron and steel home industries, for it should 
be noted that France, Sweden and Spain combined 
supplied nearly 12,000,000 tons out of the total of 
14,000,000 tons of ore imported into Cermany in 
1913. 


Emergency Technical Eduction. 


WE are daily receiving evidence that a difficulty 
of some magnitude is arising in the educational 
world. No announcement has wt been made by 
technical schools and colleges of che means they are 
instituting to face it, and we ae forced to suppose 
that, whilst they are well awa‘e of the existence of 
the problem, they are leavig its solution open, 
either in the hope that it vill right itself or that 
methods will be discovered r handling it as occasion 
arises. It is by no mear easy to see what other 
course could be taken; bié as it may be of some ad- 
vantage if the subject isireely ventilated—the effect 
of fresh air on problems 4 remarkable—it seems worth 
while to indicate broady the difficulties to which we 
refer, and as they arerevealed to us by correspond- 
ents and visitors. _ 

It may be accepte In a general way that the accom- 
modation of engirering schools was sufficient, and 
no more, for the veds of the country before the war. 
When the call tcarms came the young men at these 
schools joined 2¢ colours as they reached military 
age, whilst a n lot of younger men took their places. 
Thus for nea:y four years youths of eighteen were 
being withd#wn from the schools, whilst lads of 
sixteen ros Were starting their training. Some of 
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The Regrouping of Iron and Steel Production in 
Europe. 


THE acceptance by Germany of the Armistice 
conditions includes the obligation on her part to make 
full reparation for the devastation and damage 
caused by the German armies in France and Belgium 
during the war. It is, however, with no good grace 
that the Germans are gradually complying, assisted 
by military pressure, with some of the terms, includ- 
ing the delivery of locomotives and other rolling 
stock which were seized in France and Belgium. If 
one individual appropriates the property of another, 
and is subsequently ordered or agrees to restore it, 
it is no use whining if force has to be resorted 
to in order to bring about prompt restitution. 
Yet this is precisely what the Germans are doing at the 
present time, and will continue to do, probably to 
a greater extent, when the Peace Treaty terms have 
been published. Having destroyed French iron and 
steel works, textile factories, and other works, 
together with collieries and iron ore mines, having 
carried off the plant and machinery, and having 
utilised the production of many of these collieries and 
mines during the war, the Germans are now crying 
out because they are being required to supply a speci- 
fied quantity of coal and coke and iron ore per month, 
besides machine parts, driving belts, &c., which are 
needed. It isimmaterial that these things are intended 
for the most part for the provinces of Alsace-Lorraine, 
pending the reconstruction and re-equipment of the 
devastated regions in France, as the materials and 
plant merely represent the return of seized property 
or of substitutes therefor; and it is quite natural 
that the Allies should allocate the returned or sub- 
stituted plant and materials to any particular district 
they may select as the most suitable for the purpose 
for the time being. If Marshal Foch was prevented for 
political reasons, or for reasons of humanity, from 
inflicting on the Germans the crushing military 
defeat in the field that was awaiting them on the eve 
of the Armistice, he is determined not to be deprived 
of the right of exacting speedy reparation from the 
Germans in the replacement of stolen property. The 
French control of the coal mines in the Saar, which 
are mostly the property of the Prussian State, and 
which raised over 17,000,000 tons in 1913, represents 
a further instance of the enforcement, as seems neces- 
sary, of the reparation terms of the Armistice. 

A new factor in the situation has just arisen which 
renders it possible to foresee that the restoration of 
Alsace-Lorraine to France will lead to a greater and 
more important regrouping of the iron and steel 
industry on the European Continent than had been 
believed at first would be the case. On a previous occa- 
sion we pointed out that the loss of Alsace-Lorraine 
would reduce the German output of iron ore to from 
7,000,000 to 8,000,000 tons per annum, exclusive of 
the output of the Grand Duchy of Luxemburg, which 
forms or formed part of the German Customs Union, 
for it is now a foregone conclusion that Luxemburg 
and Germany are on the point of separation. In fact, 
the denunciation of the Customs Union and of the 
Railway treaty by Luxemburg may be expected at 
any moment, if it has not already occurred this week. 
Speaking on the subject in the Luxemburg Chamber 
late in December, M. Renten, Minister of State, stated 
that only the Western Powers need be considered 
in the economic future of the Grand Duchy, and 
association either with France or Belgium would 
be desirable. The incorporation in France of 
Alsace-Lorraine has naturally totally changed the 
whole situation in Luxemburg. In this connection 
the Minister remarked that Luxemburg was justified 
in denouncing the Customs treaty, and it could be 
said that the treaty was, in fact, no longer in existence. 
As Germany violated the Railway treaty by the 
invasion of Luxemburg, that country was no longer 
bound by the treaty, and the natural sequence was 
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the dissolution of the Customs Union. Apart from 
this fact, Luxemburg was justified in denouncing the 
treaty, as either contracting party could give notice 
if the maintenance of the treaty would endanger 
the economic existence of the country, or if the circum- 
stances under which the treaty had been concluded 
had changed so fundamentally that the treaty lacked 
any basis of existence for one of the contracting 
parties. It was impossible for Luxemburg, the 
Minister continued, to assume a portion of the in- 
direct taxes which Germany would now have to bear, 
and besides Germany in future would have a scarcity 
of raw materials of which she previously had a 
surplus quantity. These facts would bring about a 
fundamental alteration in the economic life of Ger- 
many, and thus change the circumstances which led 
formerly to the conclusion of the Customs Union. 
Moreover, the collapse of the economic treaties 
between Germany and other European countries had 
also produced a radical alteration in the economic 
situation in Germany, which justified the determina- 
tion, by Luxemburg, of the Customs Union and 
the Railway treaties, and the denunciation, the 
Minister concluded, would take place very soon. 
The official declaration made by the Luxemburg 
Minister of State will scarcely come as a surprise. 
The probable secession of the Grand Duchy from the 
Customs Union had already been expected in 
Germany, and some of the great German iron and 
steel companies which have exploited Luxemburg 
for years past in order to avoid the heavy taxes and 
social burdens in Germany, must now face as best 
they can the new situation of affairs. 

It thus turns out that the united demand put 
forward by the leading iron and steel manufac- 
turing and economic associations a year or two ago 
for the incorporation in Germany of the great iron 
ore resources in the East of France has not only 
failed in its purpose, but Germany has also lost 
Alsace-Lorraine and Luxemburg, whilst the fate of 
the region extending to and including the coal mining 
district of the Saar, which formerly belonged to 
France, stands in the balance at the present moment. 
Truly the world has never witnessed such an economic 
disaster—a disaster which was risked purely for the 
purpose of gratifying the impetus of expansion on 
the part of the industrial works-owning classes 
represented by the iron and steel, the engineering, and 
the shipbuilding interests, assisted by the world-wide 
offensive military system of Germany. The position 
now is that the country has available an annual 
production of, say, 8,000,000 tons of iron ore—an 
output which cannot be very materially increased— 
as compared with about 36,000,000 tons, including 
that from Luxemburg, in 1913. In 1913 Germany 
produced 19,300,000 tons of pig iron; the loss of 
Alsace- Lorraine and Luxemburg, which made 
6,417,000 tons of the former quantity, will reduce 
the future output of Germany to 12,883,000 tons, 
provided that it is possible to import iron ore to 
the same extent as in 1913, 14,000,000 tons. This 
seems extremely doubtful in view of the attitude 
assumed by French iron and steel makers, who 
intend to secure the steel hegemony of Europe, if 
possible, with 13,000,000 tons of pig iron per annum ; 
and the proposed expansion of the Swedish and 
Spanish iron and steel] home industries, for it should 
be noted that France, Sweden and Spain combined 
supplied nearly 12,000,000 tons out of the total of 
14,000,000 tons of ore imported into Germany in 
1913. 


Emergency Technical Education. 


We are daily receiving evidence that a difficulty 
of some magnitude is arising in the educational 
world. No announcement has vet been made by 
technical schools and colleges of the means they are 
instituting to face it, and we are forced to suppose 
that, whilst they are wel! aware of the existence of 
the problem, they are leaving its solution open, 
either in the hope that it will right itself or that 
methods will be discovered for handling it as occasion 
arises. It is by no means easy to see what other 
course could be taken; but as it may be of some ad- 
vantage if the subject is freely ventilated—the effect 
of fresh air on problems is remarkable—it seems worth 
while to indicate broadly the difficulties to which we 
refer, and as they are revealed to us by correspond- 
ents and visitors. 

It may be accepted in a general way that the accom- 
modation of engineering schools was sufficient, and 
no more, for the needs of the country before the war. 
When the call to arms came the young men at these 
schools joined the colours as they reached military 
age, whilst a new lot of younger men took their places. 
Thus for nearly four years youths of eighteen were 
being withdrawn from the schools, whilst lads of 
sixteen ro so were starting their training. Some of 
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those that joined the colours have fallen for their 
country, some have found other occupations, and 
some have decided not to complete their interrupted 
studies; but there remains a large number of voung 
men who desire to return to their old schools to 
finish their courses. The schools are naturally 
anxious to give a preference to these men—men who 
went at the call of duty, and in some cases “ in- 
tensive ’’ courses of study have been arranged for 
them. But the accommodation is barely large enough 
for them all—remember men drawn from four years 
have to provided for—with the consequence not only 
that some of them will, in all probability, be displaced, 
but that the youths who ought now to be beginning 
their studies experience difficulty in finding schools. 
Observe that the trouble is one that will continue 
to grow as more and more men are discharged from 
the Army, and observe also how hard it is to make 
any provision to meet it. But the embarrassment 
of parents and colleges does not end there. We have 
had before us recently several cases of young men 
of twenty-two, twenty-three, and even of twenty-five 
who desire to be trained as engineers. Some of them, 
of course, ought to have begun their training before 
the war started, but for one reason and another did 
not do so, and they are now in the quandary that, 
in the first place it is not easy to get into schools, 
andin the second, that they cannot look with equani- 
mity on beginning a course of training that will 
occupy at least five years. They have literally lost 
four years of their educational period ; how are they 
to be recovered? Frankly, we can make no useful 
suggestion, but we may point out that there are 
two alternatives which, atleast, mitigate the difficulty. 
One is to give up the college course and depend upon 
works training, andthe other is to give up the works 
course and depend upon the college. By adopting 
either plan three years may be saved, but, and it is 
a serious but, these half-trained men of twenty-six 
or twenty-eight would have to compete with fully 
trained men of their own or less age. This is a severe 
handicap of the alternatives; some will advise one 
course and some the other. Our own feeling is that 
on no account should the works training be sacrificed, 
but we are well aware that others hold the view that 
if a sound theoretical knowledge exists works know- 
ledge can be picked up in the course of business. 
We may be permitted to remark, however, that it is 
relatively easy to intercalate theoretical studies 
with workshop training, whereas the workshop train- 
ing that can be given in colleges is of little account. 
Hence we lean to the former alternative, and our 
inclination is increased by the recent adoption of the 
forty-seven hour week. We have always opposed 
evening study after a long day’s strenuous labour, 
but with the early morning start removed, the ob- 
jection is materially diminished. Furthermore, 
in the particular case we are considering many of 
the men will be twenty-three years and upwards— 
apprenticeship used to end at twenty-one—and 
hence better able to stand the strain. In certain 
instances works allow time off for studies, and even 
provide classes, and whilst we do not suggest that 
the degree of theoretical training that can be reached 
by these methods equals that of regular colleges, 
yet on the whole it seems to us the best practical 
scheme to meet the present difficulty. 

The problem is one that could be and should be 
handled by the engineering institutions, and particu- 
larly by those that hold examinations. It would 
appear to be desirable for an emergency educational 
committee to be formed from representatives of the 
institutions to draw up a definite scheme, and then 
to approach employers with a view to the establish- 
ment of the requisite conditions. In some cases 
practical training of a kind has been secured in war- 
work. Men so trained might go to the colleges. 
In the other case where there has been no training 
at all arrangements should be made with works to 
take men on, but to allow them a large measure of 
liberty for theoretical studies, the necessary classes 
being organised by the committee where adequate 
means do not already exist. At the same time the 
examinations should be modified to meet the special 
conditions. Most engineers are approached at some 
time or another for advice on the means of entering 
their profession. They know as we do, only too 
well, how difficult the answer is made by the fact 
that no standard exists. But the difficulty in normal 
conditions is nothing to the difficulty of the present 
conditions, and we, for one, should welcome very 
heartily the establishment of a definite scheme. 


Commercial Aviation. 


In his address on “‘ Commercial Aviation in the 
Light of War Experience,” given on Tuesday of this 
week to the London Chamber of Commerce, Major- 


General] Sir F. H. Sykes, Chief of the Air Staff, beyond 
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revealing some ifiteresting details concerning recent 
developments in the work of the Royal Air Force, 
failed fairly completely, in our view, to justify the 
opinions he expressed. Such remarks as * Avia- 
tion is now on the threshold of a new existence in the 
realms of civil and commercial life,” coming from an 
authority of Major-General Sykes’ standing, may 
impress many of the outside public, but for ourselves 
we would feel more convinced if they had been 
uttered by one actively engaged in commerce. In 
the whole of his address the lecturer really advanced 
nothing justifying the soundness of the assertion we 
have quoted. It is next to valueless in this connec- 
tion to point to certain recent and highly striking 
achievements and developments of military aero- 
nautics unless the many and fundamental points of 
difference between military and civil aeronautics are 
simultaneously discussed. We miss entirely any such 
comparison in Major-General Sykes’ address, yet 
the truth is that there is as yreat a distinction 
between the two aspects as there is between, say, the 
Navy and the Mercantile Marine. Of the technical— 
that is design and constructional—developments of 
the war period some of the most striking, such as 
augmented climbing power, increased manceuvr- 
ability, the development of armament and armour, 
and so on, are purely and entirely of military value. 
Others, such as increased speed, endurance and weight- 
carrying capacity, and the progress made in directional 
wireless telegraphy, are of value from the civil as well 
as from the military point of view. In general, 
however, the developments of the latter class, made 
as they were under conditions of impelling military 
necessity, were achieved practically regardless of 
expense. Major-General Sykes himself bore testimony 
to the high cost of wireless directional stations—he 
quoted the price at sixty to seventy thousand pounds 
for a station having a range of 600 to 700 miles, 
equivalent to a cost of £100 per mile for aerial “‘ light- 
houses *’—while the endurance, speed and weight- 
lifting capacity of the present-day military aero- 
plane have been given it by fitting it with an engine 
power which commercially would prove ruinous. 
What would we think of a railway manager who 
seriously proposed to transport goods in single five- 
ton wagons, each attached to a locomotive of the 
“Great Bear” type? Apart from all questions of 
cost, those who like Major-General Sykes are prone 
to prophesy at the present moment regarding the 
possibilities of commercial aeronautics, would do well 
to remember that the achievements of the war have 
been accomplished without that scrupulous regard to 
the safety of human life which civil aerial transport 
would necessarily have to observe, and that in addi- 
tion regularity and reliability of service under peace 
conditions would require to be a prominent feature of 
such transport before it received any degree of paying 
support. The public should not be misled by the 
seeming precision and celerity with which flights, such 
as that from England to Egypt, have recently been car- 
ried out. In actual fact, we believe, one of the flights 
from England to Egypt occupied seventeen days from 
the day on which it was meant to commence, or long 
enough to permit the return journey to be accom- 
plished by existing terrestrial means. 


The Forty-seven Hour Week. 


THE difficulty of departing suddenly from estab- 
lished customs and habits is well illustrated by the 
troubles that have arisen over the establishment of 
a shorter working week. As long as only a works 
here and there made the change, few obstacles were 
encountered, but once the effort was made to change 
the whole current, to deal with tens of thousands 
of men ratherthan with a few hundreds at a time, 
trouble was met. The casual reformer rarely foresees 
events of this kind ; to him it seems the easiest thing 
in the world to make what he regards as a_ beneficent 
change. The occurrences of the past week may 
make him a sadder but a wiser man. Workpeople, 
as a whole, are conservative, and the change of their 
established customs has upset them both in their 
homes and in the factories. They were in the habit 
of leaving home without a meal and breakfasting 
at eight o'clock, in many cases in the works. Thus 
their women folk had free mornings for other duties. 
Under the new arrangement the men take breakfast 
between six and half-past, which means that their 
wives have to rise earlier to prepare it: to this 
course they object. In the second place it happens 
that many men, owing to the distance they live 
from the factories and shipyards, have to go from 
five to six hours without a meal, which they protest 
is an excessively long interval. Finally, piece workers 
are dissatisfied because whilst the pay of day workers 
remains the same ag before, their wages are reduced, 
since the time at their disposal is diminished. 
In order to get over the former two difficul- 
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ties, the men are now pressing for a forty-four hour 
week—start at eight instead of half-past seven. 
but if that time is adopted the position of the piece- 
workers will be worse than ever. An interesting 
detail is the claim for a tea interval—a war-time 
introduction—which the workers do not wish to 
sacrifice. If it be granted it is equivalent to re- 
ducing the day by, at least, another quarter of an 
hour. The trouble has become so acute in the North 
that strikes of a serious nature have begun, and al- 
though the men were advised to try how the 
scheme works for three months before taking action, 
they are resolute in their demands. The whole thing 
is a magnificent object-lesson on the danger of sudden 
broad changes which we hope may be taken to heart 
by reformers. Changes there must be if progress 
is to be made, but the more gradually they take 
place the more easily will the new conditions be in- 
troduced. 


Traders and Railway Nationalisation. 


In several recent references to the State purchase 
of railways we have expressed regret at the present 
apparent indifference towards this question shown 
by certain interested parties, who, in time past, 
have been strongly opposed to such a step. We refe) 
more particularly to railway directors, shareholders 
and officers, who would seem to be obsessed with 
the idea that the situation is hopeless, and that the 
only way is for the State to buy the companies out, 
thus relieving them of the responsibility for finding the 
means of meeting increased labour demands and 
capital for new works. The general public has 
always been somewhat ignorant as to the fate that 
is in store for it when the railways become the property 
of the State, and any consideration given of late to 
the subject has probably left the impression that, 
the railways having been under State control during 
the war and having been run uncommonly well, the 
change would be of benefit. Labour, of course, 
remains true to nationalisation. On the other side 
there remains one other interested section which has 
never wavered. We refer tothe traders, who are con- 
stant in their opposition, and we are glad to see that 
under the auspices of the Federation of British Indus- 
tries there was held on the 2nd instant a very repre- 
sentative meeting in London, at which certain resolu- 
tions were passed, among which was one stating that 
the meeting was unanimously opposed to the nationali- 
sation of railways, and considered that. in any form 
of contro! which it may decide to adopt, the Govern- 
ment should not, in any case, be concerned with the 
detailed administration of the railways of the country. 
It may, we confess, be urged that the traders are led 
to this opposition beeause they know that they 
cannot get any favours out of the Government, but 
may get them out of the companies. But any such 
contention, if true, could be offset by the fact that if 
nationalisation is going to bring the benefits the 
advocates claim, rates would be considerably reduced 
and in that way the trader would benefit, and be more 
than compensated for any disadvantages. It is 
evident, therefore, that the trader does not anticipate 
any such benefits, and that he prefers to go on as he is, 
even though he deems rates excessive, rather than 
see the railways become the property of the State. 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No. XIV.* 
THE FIRST SIX MONTHS. 


Many of the events we are now about to relate 
will, in these later days, seem small matters. Many 
of them were, however, serious enough at the time 
and all need to be put upon record. 

One of the points decided upon in the scheme of 
National Defence was the provision of ambulance 
trains, reference to which will be made in a subse- 
quent chapter. 

On August 12th, the Railway Executive Committee 
issued the following notice. ‘ Having regard to the 
present state of affairs the Railway Executive Com- 
mittee has decided that no statement of weekly 
traffic receipts will be issued for the present, as the 
returns, if published, would be no real indi-ation 
of the amount or value of the treffic.”” On the 20th 
idem it announced that from the 24th, the inter- 
availability of tickets which had been in force during 
mobilisation would cease. Towards the end of the 
month the idea that the war would be a short on 
prevailed generally, and observations taken at thet 
time showed that the holiday traffic was as usual 
week-end and other cheap tickets having been ree 
sumed. 

From the outbreak of hostilities many of the cross- 
Chanuel services were modified owing to the Ad- 
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miralty taking the vessels. The four fine steamers 
_ on the Fishguard-Rosslare route were requisitioned, 
and converted to hospital ships. After the mobilisa- 
tion was completed some services were restored, 
but one that was not replaced was the popular day 
service fof the London and North-Western between 
Holyhead and Kingstown. The services across 
the English Channel were changed from time to time. 
Dover and Newhaven were closed against all public 
services, and for a long time Folkestone was the only 
open port. Later, it, too, was closed, and all com- 
munication had to pass through Southampton. 

On September 15th, the terms of compensation 
payable by the Covernment to the railways for the 
use of the lines were announced. They were that the 
companies were to be paid a sum corresponding to 
the aggregate net receipts for the year 1913. There 
was a proviso, applicable to those companies the net 
receipts of which were less in the first half of 1914, 
as compared with the corresponding period of 
1913, but as it was withdrawn the following Feb 
ruary, it is sufficient merely to allude to it. On 
September 25th there appeared in The Times an 
interview with Mr. (now Sir John) Aspinall, who was 
prevented from returning from his holiday in Ger- 
many when war broke out, and who had been a 
prisoner at Munsterlager. Towards the end of the 
month, the winter time-tables were issued—some 
were announced as from October Ist, 1914,to June 
5th, 1915 '—which bore the intimation that during 
the continuance of the war the passenger and goods 
train and steamboat services might have to be 
curtailed or varied, as circumstances required, 
* without previous notice, and the railway company 
therefore gave notice that responsibility would not 
be accepted for any loss, damage or delay, in conse- 
quence of any curtailment or interruption of the 
ordinary services. 

The railway conciliation scheme, originally de- 
veloped by Mr. Lloyd George, when President of 
the Board of Trade, in 1907, and modified after the 
railway strike of August, 1911, was to have expired 
on November 30th, 1914, and in view of this fact 
meetings had been held prior to the outbreak of 
hostilities with the hope of reaching agreement to 
a new scheme. But whilst matters had made satis- 
factory progress, a complete decision had not been 
arrived at when the war broke out. The parties, 
therefore, on October Ist, subscribed to a “ truce” 
agreement to the effect that the existing scheme 
should remain in force, provided that either the 
railway companies, the National Union of Railway- 
men or the Associated Society’ of Locomotive 
Engineers and Firemen, might give six months’ notice 
to determine the agreement and, thereupon, the par- 
ties should agree as to the arrangements to be adopted 
for the future. 

Most of the railway companies contributed, in 
one form or another, towards the reception of the 
Belgian refugees, who arrived here during the latter 
part of August, the whole of September, and the 
greater part of October. Antwerp fell on October 
9h, and Ostend. was seized on the 14th. The Ad- 
miralty one day requested that every available 
boat be sent by the South-Eastern and Chatham to 
Ostend, and on one day over 6000 refugees were 
landed at Folkestone. From the first report— 
Cd. 7750—of the Local Government Board’s De- 
partmental Committee, we learn that from Antwerp 
some 4500 refugees proceeded to Tilbury, but by 
far the larger number were brought from Ostend to 
Folkestone. There they were met and fed, and, 
for the most part, sent on by special train to the 
receiving homes in London. In one week alone, 
after the fall of Ostend, 26,000 Belgians were landed 
at Folkestone, and between September 20th and 
October 24th 35,000, all destitute, were met on the 
pier, fed and dispatched to London. The Local 
Government Board made itself responsible for the 
cost of bringing over a considerable number of the 
refugees from Belgium, and undertook the expense 
of conveying all cf them from the port of arrival 
to London, and thence to their ultimate destinations. 
The arrangements for transport by rail were left to 
the railway companies, to which, to quote the report, 
“the greatest credit is due for the excellent service 
of special trains provided.’ What the “ ultimate 
destinations’? were and what special trains were 
necessary is, in part, learnt from remarks elsewhere 
in the report. We read of visits being paid by 
members of the committee to refugees in Bristol, 
Birmingham, Cambridge, Reading, the counties 
round London, Glasgow and various towns in 
Lanarkshire ; also in Leeds, Bradford, Harrogate, 
Sheffield, Liverpool, Carlisle, Workington, Cocker- 
mouth, Keswick, Penrith and Kendal. 

About 250 of the refugees were railwaymen, and 
employment for them was found on English railways. 
For this purpose the Railway Executive Committee 
appointed a Belgian Railways’ Refugees sub-com- 
mittee, consisting of Sir William Forbes, of the Lon- 
don, Brighton and South Coast Railway ; Sir Francis 
Dent, of the South-Eastern and Chatham; and Mr. 
Arthur Watson, of the Lancashire and Yorkshire. 

Two incidents in connection with the exodus. from 
Belgium may be noted. The first is that Mr. A. C. 
Pain, the Great Eastern Company’s agent at Antwerp, 
received officially the thanks of the British Govern- 
ment for services rendered to the British Colony 
during. the siege and fall of Antwerp. The other 
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incident was the rescue on October 26th, 1914, by 
the South-Eastern and Chatham Steamer Queen— 
herself torpedoed on October 26th, 1916—of 2300 
refugees from the Amiral Ganteaume. To make the 
story complete, it should be added that on January 
20th following, Captain Carey of the Queen and 
Mr. Herbert Chapman, the chief engineer, received 
presentations from the Belgian and French Govern- 
ments in recognition of their services. 

The Departmental Committee inquiring into 
accidents to railway servants, which adjourned on 
July 24th until October 6th, had a very short meeting 
on the latter date, when the evidence by the men was 
to have been completed, and arrangements made for 
the companies’ witnesses to reply. The outbreak 
of the war had, however, thrust new responsibilities 
on most of the members of the committee—some 
were unable to be present on that occasion, and others 
could not give the whole day to the sitting—and so 
the inquiry was adjourned sine die. It will be 
appropriate if we add that we have reason to believe 
that there will be no more sittings. There is practi- 
cally nothing for the railways to reply to, and what- 
ever matters need adjustment or further regulation 
can be provided for by powers already possessed 
by the Board of Trade under the Railway Employ- 
ment (Prevention of Accidents) Act. 1900. 

On October 15th there arrived in this country, 
in thirty-three transports, the first contingent of 
the great army sent from Canada. The men were 
taken to Amesbury station on Salisbury Plain, 
most of them hy the London and South-Western 
route. That company, between the 16th and the 
23rd, ran ninety-two special trains for their con- 
veyance, the men being loaded up at either Friary 
or Devonport stations. The arrival of the ships 
at Plymouth was somewhat unexpected, as it was 
thought they were bound for Southampton, but 
whether this was a ruse to mislead the enemy, or 
whether submarines were actually waiting near 
Southampton, we cannot say. Anyway, the railway 
arrangements had to be made at very short notice. 

On November 2nd, 1914, was the first meeting 
of the War Manufactures Sub-committee of the Rail- 
way Executive Committee, This was the body 
which controlled all the work done for Woolwich, 
the armament rhakers, and later, the Ministry of 
Munitions, to which further reference will be made 
in subsequent issues. 

When a second vote of credit for £225,000,000 
was proposed on November 16th, 1914, Mr. Walter 
Long, who followed Mr. Asquith, said that the 
control of the railways had not only been worked 
without a single hitch, but with the most wonderful 
regard for the convenience of the public at large. 
It had been, he thought, one of the most successful 
enterprises ever undertaken in this country. He 
had had occasion to travel about the country from the 
beginning of the mobilisation .orders, and did not 
believe that any reasonable person could, by any 
possibility, complain of the way ‘in which the Govern- 
ment had exercised its control, and provided alike 
for the needs of the nation and for the convenience 
of individuals. Mr. Asquith, in closing the debate, 
said that he quite agreed that no praise could be 
too high for the manner in which the railway com- 
panies of the country discharged the duty of trans- 
port of the Expeditionary Force, and the various 
other matters in which they were engaged. 

The lowering of the blinds of railway carriages 
became a requirement about the middle of November. 
It was the result of an intimation from the Ad- 
miralty that the lights of moving trains were a guide 
to enemy aircraft. 

The Bills deposited by railway companies during 
December were only seven in number, and five of 
them were purely of a financial character or for 
extension of time. 

On December 16th, Scarborough, Whitby and the 
Hartlepools were bombarded from the sea, and 
among the 116 persons killed were five railway 
servants. Some little damage, especially in the 
Hartlepool district, was done to the North-Eastern 
Railway. 

The opening of the New Year of 1916 saw that, 
whilst the war -had not, as had been generally an- 
ticipated at the beginning of hostilities, seriously 
disturbed the trade, employment and habits of the 
people, there were signs of adverse influences in 
some directions. There were, for instance, com- 
plaints of congestion at the docks, and of the scarcity 
and high retail prices of coal. For neither of these 
were the railway companies to blame. They had 
many difficulties to contend with, the principal, 
at that time, being the diversion, to the railways, 
of traffic hitherto conveyed by sea. This was a 
factor which contributed no little to the congestion 
at the docks. The higher prices of coal led, in- 
cidentally, to interest being taken in the question 
of the pooling of wagons—a subject we propose to 
deal with in an early issue. 

In the New Year Honours list was included the 
name of Mr. H. A. Walker, the acting chairman 
of the Railway Executive Committee, who was 
givena K.C.B. On January 21st, the Royal Commis- 
sion, presided over by Lord Loreburn. which had 
been inquiring into the relations between the rail- 
ways and the State, decided, in view of the then 
existing circumstances, to hold no further meetings 
for the present. 


The annual reports for 1914, when they appeared 
during February. were found to have many of the 
prescribed accounts and statistical tables omitted 
“by authority of the Board of Trade.” The omission 
was a consequence of the control of the railways 
by the Government: since August 4th, having ren- 
dered the keeping of these figures unnecessary. 
The auditors’ certificate was modified accordingly, 
seeing that the Act of 1911 was not complied with : 
the engineers’ certificates were, as a rule, worded 
that the works ‘ have been maintained during the 
past year in good working order and repair, so far 
as has been possibie, having regard to the require- 
ments of the Government and to the effect of the 
war subsequent to August 4th. 1914,” whilst the 
engineers’ reports as to the progress of capital works 
were very brief and, in some cases, entirely omitted. 

On February 1!th was held what was known as 
the Necessities of Life Debate. On this occasion 
Mr. Asquith said “The railway companies have 
combined together and have rendered, and are ren- 
dering, very great assistance in. this matter. They 
point out, with perfect truth, that they have had to 
carry increased quantities with decreased facilities, 
that they have constant calls naturally from the 
military, and that they have. to be in a position at 
all times to provide whatever the military move- 
ments may require. During the last six months, 
to take one illustration, the London and North- 
Western Railway Company alone has run 7000 
special military trains, apart from goods trains. 
Of course, the railway companies have found it 
extremely difficult to fill up the places vacated. by 
their servants who have enlisted. The House wil), 
perhaps, be glad to know what special step: have 
been, and are being taken. Special facilities are 
now being given to ensure the free and continuous 
movement of foodstuffs and perishables. which 
have been congested and hitherto mixed up with the 
ordinary traffic. They now get priority. Of course. 
the Government traffic and Government contract ors’ 
traffic have the first claim, but. subject to that. the 
companies act in concert and assist one another 
with rolling stock and engines. . . A committee 
of experts has been set up specially to deal with all 
problems arising out of possible or actual railway 
congestion. Information is obtained daily by this 
committee as to the requirements of each company. 
and as to difficulties likely to arise. Steps are then 
taken to render assistance, traffic is diverted, if neces- 
sary, from one route to another, the provision of 
emergency works—such as sidings, special lines and 
so on—are recommended where necessary, and 
redundant passenger facilities are curtailed to give 
greater accommodation to goods traffic. These efforts 
on the part of the companies have already produced 
a most sensible and growing amelioration.” 

The first war bonus was agreed to on February 13th, 
and the proviso referred to earlier in this article, 
as to the compensation paid to the companies was 
withdrawn on the railways agreeing to pay 25 per 
cent. of the bonus. On March Ist considerable 
reductions in the passenger train services were made, 
and on the 22nd all cheap bookings were withdrawn. 
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ENGINEERING EQUIPMENT IN A NEW 
ZEALAND HOSPITAL. 
THE new electrical plant at the Waikato Hospital is 
housed in a large airy building, which acts as combined 
power-house and laundry. The power plant is steam 


There are two heaters, one for the boiler feed-water, 
and the other for supplying hot air to the drying rooms. 
The heaters are operated by; the exhaust steam from the 
engines. For the actualj laundry work proper there is 
a large washing machine, a hydro-extractor, a steam 
wringer, together with electric ironing machines, while 








gauge. The steam pressure inside the chamber, is 10 lb 
per square inch, and a temperature of 240 deg. Fah., is 
developed. 

The hydro-extractor is of the self-balancing under- 
driven type. The outer casing is formed of steel plate, 
with top and bottom stamped out of the solid, the whole 

















LAUNDRY ENGINE 


driven, the steam being generated by two 40 horse-power 
multitubular boilers, which were made in Lyttelton by 
Anderson’s, Limited. Each has a working pressure of 
130 Ib. per square inch, and they together supply the 
steam to both the laundry and the two Hindley engines. 
The laundry engine is of the horizontal type, and is capable 


a steam disinfector of the Tullis type is in course of 
erection. The drying room was manufactured at the 
Christchurch works of Messrs. Anderson, and is sup- 
plied with hot air from the general heaters, the air being 
drawn through by means of a motor-driven fan. The 
whole process istextremely effective, the dirtiest clothes 


ELECTRIC POWER SET 


being galvanised. The inner cage is of galvanised steel. 
It is perforated and strengthened with a band. The 
spindle is ground, runs on hardened¥discs, and is sup- 
ported by a brass “liner, inside the cast iron bearing. ‘The 
bearing is held in position by rubber buffers, which allow 
the cage .to find its own centre and balance. A cap or 




















SWITCHBOARD 


of developing 22 brake horse-power, while the electric 
light engine is of the vertical high-speed compound pattern, 
with forced lubrication. It is coupled direct to a Vickers’ 
eompound generator, which has an output of 25 kilowatts 
at 230 volts. The storage battery consists of 130 cells, 
with a capacity of 305 ampére hours, and is called upon 
to supply 350 lights as well as general power. It was made 





being thoroughly washed, dried and aired in the short 
space of twenty minutes. ‘The plant was supplied by 
Messrs. Anderson, Limited, of Christchurch, and was 
erected by Mr. H. E. Kennett, one of the firm’s head- 
quarters staff. 

The steam disinfector is contained in a circular shell, 
made of steel boiler plate, with a double riveted lap 














WATER-TOWER 


by the Chloride Storage Battery Co., Limited, of Man- 
chester. ‘The five-panelled switchboard is fitted with 
the latest devices, and was made at Messrs. Anderson’s 
works. A pumping plant, consisting of a three-throw 
ram pump, coupled direct to a 74 horse-power Vickers’ 
motor, operates at a point some half a mile from the power- 
house, and is designed to lift 4000 gallons per hour against 
a head of 190ft., the delivery being into a reinforced con- 
crete water tower. 


joint. There are two heavy cast iron doors, strongly 
hinged, and provided with bolts and nuts for quick joint- 
ing at each end. A galvanised iron travelling carriage, 
consisting of a steel frame covered with wire netting, runs 
on rails fixed inside shell. When drawn out, it is sup- 
ported on separate gantries at either end. A steam heat- 
ing coil is fitted inside shell, and is furnished with the 
necessary steam valves, and also an automatic pressure 
regulating valve, a safety valve, a steam trap and a stcam 





BATTERY ROOM 


nut keeps the rubber rings in position. A countershaft 
is attached to the machine by a bearing bracket bolted 
to thesole plate. The driving pulley is fitted witha fric- 
tion clutch, so that the load may be taken up gradually. 

Each of the drying horses has seven galvanised iron 
hanging rails fixed to frames, which are ma:e up of plates 
and tubes, to which the cast iron carriages are fitted. 
The lintels are of cast iron, and the uprights of steel stayed 
with angle and tee irons. The back and front plates are 
galvanised, the latter being covered with yellow pine for 
strength and finish. The hot blast apparatus consists 
of a tubular air heater and steel plate fan, from which the 
hot air is distributed throughout the range of horses. 

The ironing, drying, and? finishing machine consists 
of six padded rollers revolving in polished concave beds, 
heated with steam, and two polished heated rollers. The 
moisture escapes from the linen as it passes between the 
rollers. The beds or irons are of cast iron, and, being 
shallow and separate steam chests, it is claimed that they 
allow the use, without risk of bursting, of a high pressure 
of steam. Each bed was tested to 100 lb. steam and 180 lb. 
hydraulic pressure after it was machined. The beds are 
rigidly bolted to cast iron side frames or cheeks. The 
six padded rollers are of cast iron with steel gudgeons, 
and all of them may be raised or lowered simultaneously, 
each roller in addition having an independent pressure 
adjustment. After the goods have passed under the six 
rollers they are fed round a 12in. diameter roller of cast 
iron, steam heated, and from that to a 30in. diameter 
roher, also steam-heated. 

The machine will, it is stated, dry hed sheets direct 
from the hydro-extractors in one passage through, at the 
rate of 48ft. per minute. It is geared at both ends so 
as to ensure an equal pressure throughout the length of 
the rollers. The rollers are driven by cast iron gear wheels, 
and thoroughly guarded at each end with sheet steel 
guards, which totally enclose all wheels. 

A ribbon feed attachment is provided for feeding the 
linen to rollers. It consists of endless feed bands or ribbons 
driven by a roller, which pass over a stationary feeding 
lip of wood provided with brass fingers which overlap the 
edge of the ironer bed. The bands act as conveyors to 
the linen, and are kept apart from one another by pro- 
jecting fingers on the outer edge of the stationary lip. 
The roller is made of steel tube covered with calico, and 
ig mounted on brackets furnished with adjustable bearings 
to keep the bands tight, these brackets being bolted 
to the ironing machine cheeks. It is driven by a sprocket 
wheel. and chain. 
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WHAT THE WAR HAS DONE FOR ENGINEERS, 
AND THE PART ENGINEERS HAVE TO 
PLAY IN RECONSTRUCTION.* 


THE great event, the signing of the Armistice, which 
must lead, we hope, to a Peace which will endure for 
ever, has determined me to attempt to supply answers 
to the two great questions which every engineer who 
listens to this address must already have put to himself : 
(1) What has the war done for us engineers? (2) 
What part have we to play in the vast work of world 
reconstruction ? I think that the reply to the first 
question must be wholly satisfactory to you, that the 
war demands have greatly improved the status of the 
engineer in every department, whether it has been in the 
designing of new forms and of the organisation of the 
manufacture of munitions, or their transport and utilisa 
tion in the fighting line: in all of these the engineer has 
more than held his own. 

In the past—in fact, ever since mankind divided itself 
into the two groups ot those who work and those who 
talk—the talkers nave had the upper hand and have 
always attempted to be the governing body. When 
we study the history of human progress, trom prehistoric 
up to our own time, we cannot fail to note how completely 
the talker has taken the lead and has constituted himself 
the -governing body, but rarely allying himself with 
the engineer worker, and then only when it suited his 
convenience, treating the engineer as an upper servant 
whose advice may be accepted or rejected as it supported 
or weakened the talker’s position; and as the talker 
became more and more the representative of the status 
quo—i.e., of Conservatism and reaction—so the engineer, 
the creator of new work and the natural leader of the 
workers, was thrown into a position of antagonism to the 
talkers. 

After quoting instances from ancient times to illustrate 
his contention Col. Crompton continued :—Coming to 
the Middle Ages, we see the same thing. At the time of 
the Renaissance, when, especially in Italy, human thought 
and ingenuity began to exert themselves and take their 
places alongside the warring elements of society, we read 
now the Medicis, the Borgias, and the other political 
leaders of the time, forced the Michael Angelos, the 
Leonardos, and other great inventive minds to drop 
their engineering work and develop the sense of decorative 
art alone. It is only now that we begin to learn what 
a great engineer Leonardo da Vinci really was: he has 
been rightly called the Forerunner. His great schemes 
for irrigating the plains of Lombardy, his inventions of 
engines, his proposed flying machinery, showed him to 
be extraordinarily in advance of everyone of the time, 
and that his talent as a painter, for which he has wrongly 
become so celebrated, was incidental and ancillary to his 
real mission as a great constructive engineer. The 
Lombardy irrigation works still exist, and have within 
recent years been so developed as to form an important 
part ot the great irrigation system which has made 
Lombardy the wealth-generating centre of Italy, but 
which was delayed and dropped by the then governing 
powers. » > 

Taking another big jump forward, in 1820, in the great 
matter of transportation, this country made a great 
start. A few  Englishmen—Trevithick. Hancock, 
Gurney and others—began to harness the forces of Nature, 
only used up to that time by Watt and Trevithick in the 
stationary steam engine, to the service of transportation. 
In a few years these men made amazing advances. Ser- 
vices of passenger vehicles were started on our roads 
not only in the country but in our towns. It is hardly 
believable that a hundred years ago folk could travel 
from Paddington to the Bank by Hancock’s steam 
omnibuses with regularity, safety, and a fair speed. 
What a promising start! If these men had been let 
alone, if the governing classes, supporting vested interests, 
had not interfered, if the country magnates—especially 
those who bred horses and produced horse-corn and 
provender—had not thought their business would be spoilt 
by the fire-breathing devils which trightened their horses 
on the roads, the great schemes by which the agricultural 
land of our country is now to be opened up, so that our 
returning soldiers can settle on it, would have been 
possibly antedated by 50 years, as they doubtless would 
nave been carried out within the half-century which 
followed the days of Hancock. 

But Government interfered, and would have stopped 

all progress if the farmers themselves had not seen that 
the portable threshing-engines, the early traction engines 
of the Avelings, the Fowlers, and the agricultural engi- 
ueers of those days, must be encouraged, as these engines 
were evidently a real help to the tarmer, without inter- 
fering with their other interests. If it had not been for 
the support of the farmers, all mechanical haulage on our 
roads would have been absolutely prohibited. As it 
was, as a concession, the Red Flag Act was passed, 
which allowed mechanical vehicles a speed of four miles 
an hour, but it was not until the repeal of that Act that 
the development of the modern motor-car, which so 
certainly led up to flying machinery, was rendered possible 
so that right up to the date of the commencement of the 
war all legislative action was nearly always on the repres- 
sive side. 
_ The war changed all that. _It is needless for me to go 
into modern history. One year of war showed that 
nine-tenths of the work was essentially the work of the 
engineer. In every department of Government engineers 
found themselves torced to the top, their advice eagerly 
taken, and in all the great departments of engineering 
the natural leaders of engineering took their proper 
position as administrative heads of departments. 

I think that I may therefore answer the first question, 
that the status of engineers in regard to the body politic 
has reached a point which it would have taken many 
years to reach if it had not been for the war. The 
war has been the crucial test between the workers and 
the talkers, and here, at any rate, the workers have won. 

When we turn to the second great question—What 
part have we engineers now to play in the vast work of 
world reconstruction ?—I propose to call your attention 
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to those branches of engineering work which will, I feel 
sure, first demand your earnest attention. 

There is no branch of engineering which we can un- 
hesitatingly say ought to be, and will be, fully employed 
during the next fifty years, which is so full of promise 
for the future comfort of mankind, as food production 
on @ scientific scale, unless—and this brings me to the 
next great department of engineering—it is the trans- 
portation of the necessaries, food, clothing and housing, 
furniture and domestic equipment. Transportation 
always has been par excellence the domain of the engineer, 
and the war has shown us what lack of it really means. 

I should be attempting too much to discuss with you 
the great scope for design and for your creative talent 
in the cheapening of ships. It is too evident for me to 
bring it specially to your notice. I prefer to dwell on 
land transport, a subject to which I have paid considerable 
attention. 

If, twenty years ago, I had said at a meeting of 
engineers that, in my view, the progress of a community 
may be measured by the development of its roads rather 
than on its railway system, I should not have been listened 
to seriously, but should have been looked upon as a 
visionary. 

I think to-day it is otherwise, for in view of what I 
expect in our reconstruction Utopia, whether Utopia 
be our own country or any country in the world—if, as we 
hope, our population is no longer to be crowded in the 
towns or densely populated industrial centres, but 
is to be spread over the land, so that factories, as well as 
the workers’ houses and gardens, will be placed in rural 
districts and have the full benefit of country air— 
surely the distribution of food and of the raw as 
well as manufactured material which the workers 
and farmers require, and the passenger traffic which 
will follow, require that this facility of distribution 
should place the man in the country, as nearly as possible, 
on an equality with the townsman. 

Tt is evident that this distribution can only be given 
by a wide extension of the roads required to connect the 
farm, the factory, the worker’s house and his allotment 
garden; for, however much we extend our railway 
system by laying down light railways to act as feeders 
to our existing main lines, these light railways can only 
collect and distribute produce up to a point reached by the 
rails themselves, and thus they can serve only a very 
smal] part of the land area. 

I have always considered a thoroughly extended road 
system as comparable to a sea. It connects all the 
points of the land which can be reached by wheeled 
vehicles, just as the ocean is traversed and every port 
connected by our shipping. 

I therefore take, as first in order of importance, the 
future improvement of transport by road. Progress 
was retarded in the early part of last century by authori- 
ties allying themselves with the vested interests. At the 
end of last century, with the advent of the motor-car, 
this was changed, for the improved power-driven vehicles 
imperatively demanded improved road services, se that 
during the ten years immediately preceding the war 
considerable progress had been made: the Government 
gave way to the demands of the vehicles, and the Road 
Board was established. 

We hear on all sides that our roads have suffered 
terribly from the war; that the shortage of labour and 
restrictions on the use of road stone and other materials 
necessary for road repair have, combined with the extra 
traffic imposed by the War, resulted in the breaking up 
of the surfaces to such an extent that vast sums will 
be required to put them into a fit state to carry the 
increase of traffic which we all expect will follow during 
the re-construction period. This pessimistic view of the 
matter requires to be corrected, for, as a matter of fact, 
the improved road surfaces which had been developed 
by the experimental work and the grants-in-aid made 
by the Road Board from the time that it came into 
being up to July, 1914, have stood remarkably well the 
severe strain of carrying the increased war traffic. The 
main roads of Kent, Surrey, and elsewhere, where the 
most improved surfaces had been laid down, are the best 
evidences of this. Take the main road from London 
to Folkestone as an instance. This road has been 
continuously traversed by long, heavily-laden trains 
of motor-wagons carrying war material, and yet, as I 
am informed by the County Surveyor of Kent, very little 
money has been spent on repairing its surface during 
the four years of the war. Moreover, he has pointed 
out, that in the open links—i.e., wherever it is not 
enclosed by houses—it has been practically self-cleansing 
by the natural rainfall. It is very fortunate that this 
is the case, for it is evident that if similar surfaces are 
put down in other parts of the country at least as good 
results can be obtained. 

Modern reconstruction will not be limited to our 
main or principal roads, but means must be found to 
re-surface all our roads wherever they approach dwelling- 
houses, so that they may be free from mud in winter 
and be dustless in summer, for we now know that sani- 
tation and the health of the children of our population 
demands this, for the dust that existed previous to our 
tarred roads contained harmful organisms which were 
the cause of many infantile diseases. This extension 
of the roads can only be carried out at reasonable first 
cost and annual maintenance, if adequate means are 
employed to sort the traffic—for you must understand 
that a cheaply constructed road which will carry satis- 
factorily axle: weights up to 30cwt. passing over it, 
at speeds up to thirty miles an hour, will be badly de- 
formed and heavy repairs necessitated by few passages of 
heavier vehicles, if these heavier vehicles are driven 
at speeds exceeding eight miles an hour. You must 
remember that the agent which deforms a road is the 
impact of the rolling wheels, which at high speed do not 
roll smoothly, but rebound and strike the surface rhyth- 
mically with a force proportionate to their weight 
multiplied in the square of the speed. 

In our early efforts to produce strong road crusts which 
would be water-proof, we spread by hand and then 
rolled the stones which form the new coating, and then 
poured over it by hand from buckets provided with 
spreading nozzles a mixture of melted pitch and sand. 
This found its way into the spaces between the stones, 
and when the coating was firmly rolled, a surface was 





produced which we were well satisfied with at the time, 





as it was water-proof, and the stones were apparently 
sufficiently firmly held in place to resist the push effect 
of wheeled traffic. As time went on we found that roads 
so formed were far from perfect ; they soon lost their 
level surface. Undulations or waves were formed, due 
to the stones themselves not being sufficiently closely 
packed together; in fact, the stones were actually 
spaced apart by the pitch and sand, which was in masses 
far too great for stability. In fact, the pitch and sand 
during hot weather softened and acted asalubricant. It 
was seen that this effect would be reduced if the stones 
were more closely packed or wedged by smaller stones 
or chippings forced between them, so that the dry stone 
mosaic, before it was water-proofed by pitch being 
poured over it, could of itself resist the movement 
caused by wheels. Eventually one engineer, Mr. 
Drummond, of Paisley, perfected the method in the 
following very simple manner, a method of surfacing 
which deserves description. After the coating of dry 
sand-stone has been once lightly rolled, Mr. Drummond 
spread over it some of the flaky chips which he obtains 
from his own stone-breaking works ; then, by employing 
men to brush the chips from two sides—.e., in opposed 
directions—the chips are made to stand on end vertically, 
their points resting in the spaces between the larger 
stones. If a large roller is then carefully passed over 
them the wedges are driven vertically downwards, the 
surface becomes immovable, and the spaces left between 
the individual stones and the wedges are so small, that 
when at this stage superheated pitch is poured over the 
surface, it fills the small spaces sufficiently to render 
them water-proof, but the masses of pitch are too small 
to yield and change form when softened by hot weather. 

Now here we have a process which readily lends itself 
to the use of machinery, for even if it is found to be too 
difficult to spread by machinery the first coating of large 
stones, on account of the irregularity of the old surface 
which is to be re-surfaced, surely it is not a difficult task 
for a designer to combine in one frame a first roller to 
level the newly-spread surface, with a means of dropping 
the chippings into place close behind this first roller, 
followed by a means of pouring or spreading the melted 
pitch, and again followed by the roller which completes 
the surface. When I turn from the roads themselves to 
the vehicles which are to use them, I again put in the 
foreground the necessity of reducing the cost of labour— 
i.e., of the driver and assistants’ wages as a proportion 
of the cost per ton of goods carried. It is evident that 
all the estimates of working costs which we had got 
together prev:sus to the war must now be modified. 

As our axle weights are limited by the strength of the 
road crust, it is evident that we cannot materially increase 
the net loads carried by a wagon and its trailer otherwise 
than by increasing the number of axles controlled by 
one driver and his assistants. We can do this to some 
extent by making our steering axles also to be load- 
carrying axles, to a further extent, by using three-axle 
vehicles, of which we shall be allowed te couple two 
together to take the place of the present wagon and trailer. 
But the method which promises greatest economy of 
labour charge would be that we should revive the train 
system introduced by Colonel Renard, in France, and 
which was also tried a few years before the war in this 
country. 

As this matter possesses peculiar interest to me per- 
sonally, I have gone rather closely into estimates of the 
saving that could be effected by using such road trains, 
if and when our Government extended the electric supply, 
now confined to our towns and a few districts, to the 
whoie of our rural districts; which is a policy that has 
been put prominently forward in recent political speeches. 

lt is evident that if, and when, road vehicles can be 
driven by power derived from a side wire by a trolley 
pole, very great economy and tare weight of the pro- 
pelling vehicles can be obtained, as the weight of the 
electric motor and its gearing is much less than that of 
the petrol motor, with its supply of petrol and cooling 
water, or in the case of the steam unit of the boiler and 
steam engine. It is probable, also, that the wages 
that must be paid to the driver and his assistant will 
approach closer to those paid to a tram driver than to 
those paid to the driver of a steam wagon or a three-tou 
petrol-driven wagon. 

Taking my most advanced idea, that it will be wise to 
develop the use of electrically-driven road trains, each 
train consisting of four three-axle vehicles, it would be 
possible to load each of these axles to eight tons, or a 
total moving weight of train close on 100 tons, without 
the road crust being stressed in excess of what is now the 
case when a motor-wagon, with back axles loaded to eight 
tons, passes over it at the same speed. But I do not 
propose to avail myself of such extreme figures. I have, 
therefore, made an estimate of the working cost of a 
train consisting of four such vehicles, carrying a maximum 
full load of 32 tons, and, therefore, probably weighing 
under 60 tons. I have taken this average paying load 
at 16 tons; the annual mileage at 12,600, which is a 
double daily journey-on 210 days of 30 miles out and 30 
miles home. I therefore can usefully transport 200,000 
net tons per mile per annum, and I estimate the cost 
of doing this at only £259 for electric power, £175 for 
driver’s and assistants’ wages, which, with £1009 for 
standing charges and for repairs, brings out the total 
cost at £425, equal to 1.5ld. per net ton per mile, of 
which the wages charge is only .22d. per ton-mile. If 
I had taken the extreme axle weights I have just men- 
tioned, of course my cost per ton-mile would be still 
lower. 

Before I leave the question of multiple axle vehicles, 
I wish to declare to you that there is strong evidence that 
the use of three-axle vehicles is to be encouraged from the 
road maintenance point of view, as it has been shown that 
three-axle vehicles used on the road tend to reduce the 
height of the waves caused by the passage of two-axle 
vehicles. 

It is now time that I should complete my address by 
discussing the improvement of our railways. I cannot 
approach the subject of railway reconstruction without 
referring to the proposals of Gattie to establish clearing- 
houses in London and at other large railway centres, 
so as to reduce the number of goods wagons required 
for the transport of goods by loading their contents into 
containers, in which goods can be transferred without 





breaking bulk in the containers themselves, I, | 
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at it from the road user’s point of view, am not wholly 
satisfied that Gattie’s large containers, which occupy 
most-of the space on the wagon floors, will greatly facilitate 
the distribution of goods, whenever these have to be 
carried partly by rail, partly by road. Now it is rarely 
the case that goods are loaded direct on to rail; they 
are generally sent either in the producer’s wagons to the 
tailway company, or collected by the railway company’s 
road wagons, and transferred from them to the railway 
wagon, and again, at the end of the railway journey, 
transferred to the road wagon for further distribution. 

I should propose to reduce the huge cost of these 
double termina! transfers by my transfer system. | I 
hereafter give the name of ‘“‘transter”’ to a motor-box or 
frame, which is of a size so that it can be placed trans- 
versely on our railway goods wagons ; can be loaded on 
to them by being pushed on to them from the side ; 
and similarly unloaded at any convenient point on a 
railway by being pushed sideways from the railway 
wagon on to the road wagon. If and when my transfers 
are worked out so that their use becomes universal or 
nearly so, it wiJl be unnecessary for railway companies any 
longer to shunt wagons for the purpose of unloading. Of 
course, there are cases where the goods—coal, ore, 
minerals, timber, heavy castings, or other bulky objects— 
take up the whole of a railway wagon: these must be 
shunted to be unloaded on a branch Jine ; but my desire 
is that my transfers shall be capable of being unloaded 
by stopping the goods train at any desired point on the 
main line which carries goods traffic (such points being 
protected by signal in the usual manner). At these 
points, instead of the usual roadside station, with its 
sidings, goods sheds, and <he like, it will only be necessary 
to provide platforms of a suitable height by which the 
road wagon can approach the railway wagon sufficiently 
closely to allow the loads to be moved from railway 
to road wagon, or vice versa. I believe that it will not be 
beyond the skill of our engineers to design these railway 
wagon frames and the means of carrying the transfers, 
so that the process of transfer need not exceed one- 
twentieth of the time now required for shunting, deten- 
tion in the station sidings ior unloading the railway 
wagon, reloading it, or dispatching it empty. My 
wagons, oi course, could utilise Gattie’s proposed clearing- 
houses, but, as far as I have been able to study his system, 
he does not give the facilities that I prepose to give for 
the through distribution of goods from producer to user. 

It is most desirable that the total carrying interests 
of the railway company and of the road vehicle owner 
(whether this be a private person or a great road-carrying 
company) should be one, and that there should not be 
competition. My transfers would effect this; the 
transfers themselves might either be the prcperty of the 
railway company cr of the road-carrying companies. 
It is evident that it would be in the interests of the 
railway to minimise the number of wagons it requires 
for its traffic by increasing the number of transfers, 
so that in all probability it would be better that the 
transfers should belong to and be considered part of the 
railway wagon. 

The only other matter of interest to us which I wish 
to bring before you to-day is the future of manufacturing 
by machinery in quantity. In the past our inland 
and export demand, except perhaps in the case of some 
agricultural machines, sewing machines, and scme small 
labour-saving devices, has rarely allowed our manufac- 
turers to put in orders in large numbers, exceeding one 
thousand, at a time. The bulk of the output from our 
engineering works, however, since it has been standard- 
ised, has been in orders up to many thousands at a time. 

American practice may be described by the Ford car 
system of production on a gigantic scale. In America 
this matter has been carried very far: in fact, it is only 
in some of the shops where machine tools are produced 
that production of standardised types has been carried 
out in the smaller batches of 20 to 50 at a time, that we 
were accustomed to see on the order sheets of our English 
works. 

At this parting of the ways, when it becomes of such 
paramount importance to carry on manufacture of 
goods on the same seale as we have carried out the 
manufacture of munitions during the war, it is for us 
to think out how far the Americans are right in their 
ideas of a gigantic scale of production, and whether the 
world’s markets are likely to be such that we can wisely 
follow their lead. There is a great deal to be said on 
this question. 

I close my address by bringing it prominently before 
you as the question of the time. The workers in America 
undoubtedly have been able to secure for themselves 
good wages, reasonable hours, and a degree of comfort 
which from one point of view is highly desirable, and all 
this without the price of the article made by them 
being high; on the contrary, it has been so low as to 
secure a world-wide market. 

Now the American workman, although he has gained 
the advantages I have mentioned, has undoubtedly 
lost individuality and interest in his work, for outside the 
great tool shops I have above mentioned, most of the men 
employed in making the Ford car, for instance, are 
only automatons, and their work in working hours is 
of a soul-destroying nature. The question that belongs 
to it, and which must be discussed with our Labour 
leaders, is whether the same high wages as have been 
earned in America on these automatic performances 
can be received here without such soul-destroying 
results. Personally, I think that great repetition work 
ought only to apply to the production of articles required 
for food, for clothing, or for any of the goods required 
for our domestic life which necessitate frequent renewal. 








NAVAL NOTES. 





New British Battle-cruisers, 


Tue Jargest warship in the world is now being completed 
for the British Navy, and is expected to be commissioned 
in the first half of the year. She is H.M.S. Hood, a battle- 
cruiser, the first of a group of four vessels which may be 
regarded as developments of the Queen Elizabeth type. 
The displacement is well over 30,000 tons, and the length 





no Jess than 894ft., which is only 7ft. shorter than the 
Aquitania, the largest British liner afloat. H.M.S. Tiger, 
698ft., was the longest vessel in the Navy of 1914, but she 
is far outclassed by the Hood, and even the American 
battle-cruisers of the “‘ Constitution”? type—S872ft. in 
length—have lost their pride of place. A very high sea 
speed is aimed at in the Hood and her sister vessels. 
Although no official figure can be obtained, they are 
understood to be designed for 35 knots, which is likely to 
be exceeded in service. The machinery consists of geared 
turbines, supplied, we understand, with steam by Yarrow 
boilers burning oil only. Great attention has been paid to 
the protection of the hull against the effect of submerged 
explosions, which will be absorbed by a modified form of 
the “blister,” or cofferdam system first applied to our 
large monitors. Notwithstanding her imposing size, the 
ship has most graceful lines. The “clipper” bows are 
heavily flared, and the forecastle deck is carried well aft. 
The main battery comprises eight 15in. guns, mounted 
in two-gun turrets, all on the centre line, and there is an 
auxiliary armament of fourteen 6in. or 5.5in. guns in an 
upper-deck battery. The Hood has two funnels and two 
tripod masts, and in appearance is not unlike the Renown, 
except that she has an extra pair of guns astern. 
The Anson, a second battle-cruiser of the same class, is 
building, but it is uncertain whether the third and fourth 
ships have yet been laid down. 


A “Composite” Destroyer. 


OnE of the most singular examples of “ reconstruction ” 
in the history of the Navy is furnished by H.M.S. Zubian, 
whose odd name requires some explanation. She is a 
composite vessel in the most litera! sense of the term, 
having been constructed from the undamaged portions of 
two destroyers, viz., Zulu and Nubian. The first-named 
was attacked in the Channel by German torpedo-boats 
on October 27th, 1916, and torpedoed in the bows, sustain- 
ing damage so serious that she had to be beached. On 
November 8th, in the same year, the Zulu was mined in thé 
Channel and docked at Calais. At a later date the two 
vessels were brought to Chatham Dockyard, where the 
hulls of both were cut in half, the forward section of Zulu 
being united to the after half of Nubian, the damaged 
bows of Nubien and wrecked stern of Zulu going to the 
scrap heap. The new boat, aptly named Zubian, has 
proved quite successful, and is known as a ‘“‘ composite 
Hawthornycroft ” boat, Zulu and Nubian having been 
built respectively by Hawthorn, Leslie and Co. and J. I. 
Thornycroft and Co., ten years ago. 


German Naval Construction. 


THE utter collapse of German naval power had led to a 
heated discussion in the German Press on the causes of the 
debacle. Capt. Persius attributes it mainly to the faulty 
construction and feeble armament of the capital ships and 
cruisers, but other officers demur, and the resulting debate 
has elicited some useful information... Writing as “a 
long-standing contributor to Nauticus and Marine Rund- 
schau, and as first officer of a battle-cruiser, in which 
capacity during the war I superintended gunnery for two 
years and took part in the Skagerrak battle,” Captain 
Schelbe points out that a ship’s type is in its complexity 
one of the most difficult of technical compromises. 
According to this authority, the German constructors 
in adjusting weight pursued a middle course in relation 
to armament, armour, resistance, speed, and bulk. 
England subordinated protection, security, and resistance 
to offensive attributes, gun armament and speed. “ The 
touchstone of a weapon is battle. Granted,” he continues, 
**that the calibre of our guns was almost below what was 
requisite, and that the 4.lin. gun in the light cruisers 
did not fully comply with military requirements ; still, 
after our successes in battle, it can by no means be main- 
tained that our materia] was universally ‘inferior’ to 
the British and ‘defective. Admiral Lord Fisher was 
reproached, when the first Dreadnought construction was 
announced, with these ships being ten-minute ships, that 
is, they would be overcome in ten minutes, for they did 
not possess the necessary resisting power. That more or 
less occurred. The cruisers Indefatigable and Invincible 
were blown to pieces some fifteen minutes after fire was 
opened, and the cruiser Queen Mary aiter about half-an- 
hour. Our armament was in effect and accuracy superior 
to the British. The calibre of our guns proved sufficient. 
On the German side one capital ship, the Liitzow, was put 
out of action, but it sank only during the return voyage. 
Ships with about 25 severe hits, and very dangerous 
damage below the waterline, got back to the home ports. 
The Seydlitz continued to fight to the end with undimi- 
nished speed, although struck by a torpedo in the forepart 
at the very beginning of the action.” There is no reason 
to doubt the accuracy of Captain Schelbe’s version of the 
damage sustained by the German ships, or of his claim 
that they possessed remarkable powers of resistance. 
This is the first admission that the Seydlitz was torpedoed 
early in the battle, and the fact that she did not fall out 
of line is undoubtedly a tribute to the excellence of her 
internal protection. On the other hand, the large number 
of “‘severe hits” admitted by this authority testifies 
to the accuracy of the British fire. Though their massive 
armour and minute subdivision kept the German ships 
afloat, the British shells took a heavy toll among the 
personnel—one battleship alone had 300 casualties after 
being under fire only a quarter of an hour. 


Pre-Dreadnoughts Useless. 


CapTAIN SCHELBE denies that the High Sea Fleet owed its 
escape to the timely intervention of thick weather. Most 
of the damage to both sides, he asserts, was inflicted in 
the first part of the action, when very good visibility 
prevailed. He agrees that pre-Dreadnoughts cannot 
contend against ships of the all-big-gun type, and proceeds : 
“The battle of the Falkland Islands cannot be adduced 
as proof that the German material was inferior, because in 
that case Britigh ships of the Dreadnought type were 
pitted against old German ships of the pre-Dreadnought 
era. The absolute inferiority of the pre-Dreadnought 
type in comparison with the modern battleship is an 
obvious fact, which was apparent in the Skagerrak battle, 
when the old British armoured cruisers were destroyed. 
But Coronel is a proof that: the older German material 





also was superior to the older British material. It is 
stated that, ‘for a year it had been possible to speak of 
a German High Sea Fleet only in a restricted sense,’ 
because a great many ships of the pre-Dreadnought 
type had been withdrawn from the first battle line in 
order to provide material for submarine construction. 
“In reality, the withdrawal from the first line was effected 
because the pre-Dreadnought type is absolutely useless 
in a modern artillery battle. For this reason the British 
did not put their squadrons of older ships in their battle 
fleet, and for the same reason Admiral Scheer, after the 
experience of the Skagerrak, decided to withdraw them 
from the first line. That from the material of some older 
ships nickel had been obtained for submarine construction 
has nothing to do with this withdrawal.” 


Submarine Tonnage Figures. 


THE battleship Baden is due at Scapa Flow this week, 
and with her arrival the surrender of the German surface 
warships, as stipulated in the Armistice, will be complete, 
the battleship Koenig, and the light cruiser Dresden, 
having been delivered early in December. Some surprise 
has been occasioned by the official announcement that, 
at the date the Armistice was signed, Germany had under 
construction 170 submarines. It is believed that the boats 
on which little progress has been made will be abandoned, 
but the remainder are to be brought to England as soon 
as they are ready for sea. The official figures of submarine 
tonnage, ordered in Germany during the war, are as 
follows: In the twenty months from Angust, 1914, to 
March, 1916, when he was dismissed, Admiral von Tirpitz 
ordered 80,455 tons of submarines. Admiral von Capeile, 
from March, 1916, to June, 1917, ordered 100,800 tons, 
and in the latter month an additional 63,506 tons were 
ordered, followed by 93,996 tons in October, 1917. 
Shortly after Admiral von Capelle resigned in September, 
1918, his successor, Admiral Scheer, placed contracts for 
333 submarines, totalling 224,280 tons. It appears, 
therefore, that from August, 1914, to September, 1918, 
inclusive, submarines with an aggregate of 563,037 tons 
were ordered. Including fourteen boats scuttled to avoid 
capture, the Germans lost 216 submarines in the course 
of the war, and the personnel casualties in this branch 
alone cannot have been less than 6000. 








MINISTRY OF MUNITIONS ORDERS. 





ANNOUNCEMENT RE IRON AND STEEL STOCKS. 


In the announcement of 2nd December relating to the 
prices of iron and steel it was stated :— 

(1) That the powers of the Ministry of Munitions 
would be used to prevent any undue hoarding of 
subsidised material m anticipation of a subsequent 
rise in price, and 

(2) Tnat during the period of subsidy, distribution 
of cheap material should be made on an equitable basis. 

After discussion with the industries concerned, the Ministry 
of Munitions announced on the 4¢h inst. that the! ollow- 
ing arrangements in these two respects had been made :— 

(1) As regards stocks of iron and steel held by makers, 
stock-holders or other persons dealing in or being con- 
sumers of iron or steel, it is considered reasonable that 
stocks should be restored to a normal level out of subsi- 
dised material. It is therefore proposed that such 
persons should be permitted, without any claim by the 
Ministry for repayment of subsidies, to replenish their 
stocks up to a total not exceeding 100 tons above the 
amount held by them on 3lst October, 1915 (being a 
date prior to the period of control), or 3lst October, 1918 
(being a date approximating to the conclusion of hostili- 
ties), whichever amount may be the greater. On any 
excess, however, beyond these quantities free of rebate, 
each person will be required to pay to the Ministry of 
Munitions a sum per ton, to be announced at an early 
date, in respect of the subsidies on any such excess held 
by him as at 30th April, 1919. 

In order to carry out this scheme an Order will shortly 
be issued* requiring all pergons holding on the 30th April, 
1919, 100 tons or more of iron and steei, or either of them, 
to make a return to the Ministry of Munitions of their 
stocks (#) at 3ist October, 1915, or 31st October, 
1918 (whichever may be the greater) ; (0) at 30th April, 
1919. This return will be eubject to verification by the 
firm’s auditors, or by the accountants of the Ministry 
of Munitions, and will be in accordance with a form shortly 
to be issued. This form will be as simple as possible, 
and will exclude special classes of iron and steel which 
are not subject to subsidy. 

All iron and steel not actually incorporated in any 
building structure or work in progress will be regarded 
as-stock to which the above applies. 

The Order will further contain provisions for securing 
payment to the Ministry of Munitions of the sums above 
mentioned in respect of any excess stock held on the 30th 
April, 1919. 

(2) In order to secure equity of distribution of iron 
and steel the Minister of Munitions invites any Trade 
Association, or individual consumers, who may have reason 
to complain of difficulty in obtaining supplies of iron or 
stee!, to seek the assistance of the secretary of the Area 
Committee of their locality. Such complaints will be 
dealt with by the Area Committee, and, if necessary, 
representatives of the industry, or firms concerned will 
be invited to attenda special meeting of the Committee. 
Appeal may, if desired, be made to the Central Steel 
Committee of the Ministry of Munitions. 

The names and addresses of the secretaries are as 
follows :— 

Scotland: G. W. Langford, 105, West George-street, 
Glasgow. 

N.E. Coast : W. E. Bowles, North-Eastern Bank Cham- 
bers, Middlesbrough. 

South Wales: Henry Clement, 
Exchange, Swansea. 

Midlands: D. J. Suter, Phoenix Buildings, Colmore-row, 
Birmingham. 

Sheffield : N. Thomas, Angel Hotel, Angel-strect, Sheffield, 

Manchester (including N. Wales and N.W. Coast): G. 
Throsse!, Victoria Buildings, 81, Mary’s Gate, 
Manchester 
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Consumers in London or localities outside the above 
iron and steel areas should communicate direct with the 
Secretary, Central Steel Committee, Ministry of Munitions. 


* Nore.—This Order, which is to be cited as the Steel 
and Iron (Purchase and Returns) Order, 1919, was issued 
on the 7th inst., and it points out that the permits for the 
purchase of iron and steel which may be put into stock 
during the period of subsidies, are not intended, and will 
not be used by the Ministry, to control or in any way fetter 
the freedom of the market in iron and steel products. All 
persons applying to the Controller of Iron and Steel Pro- 
duction at the Ministry of Munitions will automatically be 
granted a permit, subject only to acceptance of the con- 
dition that they will pay the Ministry a rebate of subsidies 
in the event of stocks being accumulated on May Ist in 
excess of the amount defined in the Order. It is suggested 
that all persons whose stocks are likely, during this period, 
to exceed 100 tons should at once, and without regard to 
their immediate operations, apply to the Ministry and 
have their names included on the list of those licensed to 
deal during the subsidy period, without restriction. 





BALL BEARINGS. 


THE operation of the Ball Bearings Order, 1917, dated 
the Ist November, 1917, was suspended on the 7th of 
January, 1919, until further notice. This suspension will 
not affect the previous operetion of the Order, or the 
validity of any action taken thereunder, or the liability to 
any penalty or punishment in respect of any contravention 
or failure to comply with the Order prior to such suspen- 
sion, or any proceeding or remedy in respect of such 
penalty or punishment. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
January Quarterly Meeting. 


Atmost before the market was ready for it 
the January quarterly meeting of the Midland iron trade 
pounced upon us on Thursday of this week. The meeting 
provided a good test of the new trade situation which 
has developed since the Ministry of Munitions commenced 
to give up contro] and also to withdraw subsidies. To-day’s 
—Thursday’s—market in Birmingham showed that there 
has been a general upward revision of selling prices as 
a result of,in some cases, and in anticipation of in others, 
the withdrawal of Government control. Inquiry for 
manufactured iron and pig iron alike was on a promising 
scale, but business was largely deferred. As a matter of 
fact, there was not very much material on offer. Pro- 
ducers are well sold. Some of them have contracts on 
hand which will carry them over midsummer, though in 
the majority of cases they are not committed to anything 
like that extent. A large amount of material is still going 
into Government contracts, and, in addition, there are 
many orders which will will not wait. 


Advance in Staffordshire Marked Bars, 


The event of the quarterly meeting was the 
official confirmation by the Staffordshire Marked Bar 
Iron Association of the advance of £1 per ton announced 
by the Ministry of Munitions, as from the commencement 
of the year, bringing the quotation for this class of iron 
from £17 up to £18 per ton net at makers’ works. The 
previous advance in this material was on August Ist, 
1918, also by order of the Government, the advance then 
being from £16 to £17. Last August also extras on best 
iron were increased by 100 per cent. by the control. The 
new price of the Earl of Dudley becomes £18 2s. 6d., and 
Messrs. John Bradley and Co.’s (Stourbridge) quotation 
£19, net at works. In August, 1914, before the war started, 
Staffordshire marked bars were as low as £8 10s. per ton. 
The upward movement which then commenced has 
clearly not yet spent itself, although the boom which has 
accompanied the war has been enormously slower than 
that which followed upon the Franco-Prussian War of 
1870-71. The present-day moderation is accounted for 
by the severe Government “control” which has been 
exercised, and which has kept prices from becoming 
over-inflated. THe Midland iron trade revival accom- 
panying the world war has altogether been a much better 
regulated and a more lasting affair than was the boom of 
1871-72. This month’s advance in marked bars is directly 
due to the systematic lessening of the Government 
“ subsidy ” to makers, which up to the end of last year was 
allowed in full. It is obvious that the amount of the 
subsidies paid by the Government to stabilise the market 
must be shifted on to the shoulders of the consumer. 
This advance in marked bars, like that of 15s. per ton 
recorded last week in ‘‘Crown” or unmarked bars, 
bringing them up to £15 10s. per ton, net at makers’ 
works, is the first stage in that operation. It was under- 
stood at the quarterly meeting in Birmingham that the 
subsidy was from £2 15s. to £3 per ton. It seems altogether 
likely, therefore, that prices will go still higher. The 
best bar mills have a considerable amount of contracts 
to work off, and locomotive builders are likely to continue 
to be large buyers. The enhanced prices are not likely 
to encourage new business of a speculative character, 
and with the position full of perplexity there is no disposi- 
tion shown to hurry developments. Nut and bolt iron 
makers have plenty of work to keep them going, and 
consumers have been so short that they are buying for 
stock where they can. The price is £16 0s. 6d., delivered 
in the Darlaston district, for January sales. Consumers 
of puddled bars (iron) to-day in Birmingham ridiculed 
the suggestion that puddled bars can possibly be main- 
tained at the existing Government level of £11 10s. for 
home consumption and £15 for export. And well they 
might. The difference indeed is absurd. 


Sheets. 
A few galvanised corrugated sheets dre this week 


coming on the market at about £30. The industry will 
not get fairly going before next month, however. Plain 
black sheets remain at £19 to £19 2s. 6d. per ton, com- 
pared with £17 10s., which was the price up to a very 
few weeks ago. Since then, however, the control “‘ subsidy” 
to makers has been what makers this afternoon termed 
** meddled with.” 


Pig Iron Trade. 


The pig iron output is unsatisfactory, and supplies 
of both forge and foundry sorts are short. Smelters limit 
sales to 100-ton lots. For the present buyers of pig iron 
are placing all the orders they can induce makers to 
accept. The situation is comparatively simple, in view 
of the agreement on both sides to rearrange prices after 
the withdrawal of the subsidy. Sellers appear to be 
exercising much caution, in view of the admittedly great 
difficulties just now attending production. No alteration 
has yet been made in prices, and the subsidies, it is stated, 
will remain in force until April 30th next. It is under- 
stood, however, that new price lists are in course of 
preparation. It is hoped that several furnaces will soon 
be reconverted for the production of foundry irons, 
which are required quite as fast as they can be got out. 
With regard to basic iron, the fears which were entertained 
that the market would not be able to absorb the produc- 
tion when the war demand went off do not happily appear 
to have been realised so far. The demand for scrap is 
well maintained, and complaints are heard that this 
branch has not participated in the advance in maximum 
rates. 


The Steel Outlook in 1919. 


Thejwidest divergence of opinion and policy 
continues as regards the probable position of steel in 
1919. A few bold spirits are placing orders ad. lib. at 
current prices with any firm willing to accept them. 
Another section of merchants and consumers—apparently 
embracing the majority—restricts its business, however, 
to sheer necessity. The view freely expressed this after- 
noon is that present prices are purely artificial, and that 
a@ combination of circumstances must more or less speedily 
bring them down. Higher export prices for steel have, 
as is now very widely known, taken effect with the new 
year. Sellers at to-day’s quarterly meeting were not 
prepared to do business on the revised basis after the 
current month. It was generally stipulated that February 
deliveries should be at the prices then ruling. Midland 
buyers do not believe that prices for billets and bars, 
ranging from £16 to £20 a ton, can be maintained against 
the severe competition of America, where drastic reduc- 
tions are already taking place, and substantial bookings 
for export have been secured. Some of the largest works 
in the district, which have been very heavy buyers of 
material, are reported to be purchasing raw steel in lots 
of 2000 tons, where they formerly bought 10,000 tons, 
over a specified period. 


Iron and Steel Wire. 


Wire makers are extremely busy, some of the 
mills, it is said, being booked twelve months forward. 
Just before the holidays—as my weekly letter has already 
shown—a meeting of the trade was held to consider 
prices in view of the pending removal of Government 
contro], and an increase of £3 10s. per ton in bright mild 
steel wire was declared. 


Wages. 


Some large Black Country forges have rather 
serious disputes on hand. These relate to the wage rate. 
In all cases employers contend that the claims made are 
contrary to the letter and spirit of the Wages Board 
arrangements made with the sanction of the Ministry 
of Munitions, and it is stated also that the action of the 
men has not the support of their fellow workmen. 


LATER. 

Respecting the wages trouble at some of the ironworks 
mentioned above, I may add that the Brierly Hill and 
some other branches of the local Iron and Steel Trades 
Confederation have since resolved to resume work. But 
the members of the Puddlers’ Union in the Netherton, 
Dudley and Old Hill districts, numbering some four 
hundred ironworkers, are still standing out. 


Machine Tool Prospects. 


The Birmingham centre has comprised more 
individual contractors to the Ministry of Munitions than 
any other manufacturing city in the kingdom, and it is 
certain that no district has turned out such an extra- 
ordinary variety of war material. Other districts have 
produced heavier items, such as guns, ships and shells 
of the largest calibre, but the miscellaneous character 
of work that lends itself to output on the machine presses 
of Birmingham is without rival. A considerable extension 
took place last year in the production of heavy presses, 
for which this district enjoys a high reputation. The 
local elaboration of multiple-purpose automatic machines 
has not, however, I must remark, been greatly stimulated 
by war requirements. This is a department, of course, 
in which the American machine tool makers have long 
been pre-eminent. America sent over automatic machines 
in quantities before the war, and has continued to do so 
in increased measure since. Very happily, however, for 
our own makers, in the main business of munitions output 
the single-operation machine, which can be worked by 
comparatively unskilled labour, and can be put right 
more readily in case of mishap, has been found cheaper 
and more acceptable to many Birmingham munition 
manufacturers than the more delicately constructed 
American article. It is true that we had to go to America 
for numbers of the first efficient grinding’ machines which 
Birmingham laid down to assist its workers, but even in 
this direction British sources of supply have of late been 
so much expanded that this year and onwards it is certain 
that there will be no need of buyers of these tools to send 
orders to the States to anything like the extent that has 
hitherto prevailed. The necessity of working to close 
limits which first appeared in munition manufacture, has 
given a wholly fresh importance to grinding operations, 
and local experience shows that the new style of grinding 





machine gives decidedly finer finishes and dimensions at 


much lower cost than was possible under the old methods 
of turning, filing and lapping by skilled and semi-skilled 
workers. Altogether the prospects of the Birmingham 
machine tool trade for 1919 are quite excellent, notwith- 
standing that it is probable for a time the currents of 
demand at home will be affected by the abnormal develop- 
ment of new sources of foreign competition which have 
arisen under the compulsion of the war. 








LANCASHIRE. 
(From our own Correspondents.) 


MancuEstTER, Thursday 
Iron, Steel, and Metals. 


THE iron and steel markets in Lancashire are 
very far from presenting a healthy appearance yet, and 
the uncertainty as to values is seriously affecting business. 
This was to be expected, and was, in fact, freely foretold 
by all those who protested from the first against the 
system of subsidies. 


Metals. 


The position in the copper market remains -very 
uncertain. So far, the lowest prices at which standard 
copper was offered for delivery in three months was 
£80 per ton, and subsequently as much as £90 per ton 
has been paid for the same delivery. The cash price 
remained nominal at £111 10s. per ton until the beginning 
of this week. In America the market has been free from 
control, but it is too early yet to see what the effect will 

Of course, electrolytic copper cannot remain at 
26 cents, and more probably about 20 cents (10d. per lb.) 
will be nearer the value. With a freight such as should 
now be possible, this copper ought to come very soon into 
our markets at a cost of about £100 per ton. It is said 
that the American Government will hold back its stocks 
of copper, probably much as our own Government is 
doing, viz., by putting a price on it that nobody will pay. 
In the end, of course, all this mass of metal must be sold 
at market prices, and every consumer of copper knows 
perfectly well that it is only a question of waiting. Pres- 
sure is to be put upon outside producers of copper in 
America to compel them to join the new Export Trade 
Association, and this may perhaps delay the arrival of 
cheap American copper for a time. All these dodges 
to prevent the market from getting into a natural state 
are irritating, but it is a question whether they are not 
more contemptible than they are annoying. Meanwhile, 
as the market for old material is now free, consumers 
might do well to turn their attention to old copper, gun- 
metal and brass, and to use more of them. With regard 
to tin, some people are now beginning to think that the 
market has fallen nearly as far as ought to be expected, 
in view of the fact that the costs of obtaining and market-. 
ing the metal are very high. The tone of the market is, 
however, still weak, and possibly optimists are premature 
in assuming that the fall is nearly over. The very awkward 
position in America has yet to be regularised. It is 
obvious that whatever may be done there, the price cannot 
be kept at £100 per ton higher than the price here, and 
the process of adjustment will be troublesome. It is 
rather curious to note that business in the East was being 
done at £260 per ton, while at the same time people in 
London were selling at £230. This is quite sufficient to 
show the great instability of the markets. Spelter has 
been quiet, but one does not find the weakness in this 
market which is so conspicuous a feature of the other 
metals. Lead is very uncertain, and it is fairly clear 
that the official prices cannot be maintained. American 
lead was selling at less than the equivalent of £28 per ton 
(under 6 cents per lb.), and hence it is only a question of 
freight opportunities which keeps American lead from 
competing here. 


Scrap. : 
The great uncertainty as to the prices which 
will eventually be ruling in the unsubsidised markets 
for iron and steel prevents any settled conditions in the 
market for scrap. Even when dealers are relieved from 
obsolete restrictions they are still faced with this un- 
certainty, and are reluctant to act with any decision. 
Hence the necessary arrangements for the purchase of 
plant to be broken up for scrap are delayed, and negotia- 
tions for purchase are postponed. There would seem to 
be no reason whatever for delay in releasing the scrap 
market from the totally impracticable regulations laid 
down by the authorities, and one does not understand 
why the market is not freed. It should never have been 
controlled, but if it was of sufficient importance to be 
interfered with, it is important enough to receive the 
attention of the authorities now. There is very little 
business, and any transactions which do take place are 
certainly not at the official figures. 


Pig Iron. 


There is quite a good demand for foundry irou 
here, and the supply does not seem to improve. A little 
Derbyshire No. 3 can be bought at 98s. 8d., but there is 
practically no Cleveland foundry iron being offered. It will 
be interesting to see what takes place while buyers are 
endeavouring to buy sufficient iron up to April to bring 
their stocks up td what they were in October, 1915, and 
what these consumers will do who had little or no stock 
in hand at that date, but had good quantities due to come 
in during November, 1915. Some amusing positions are 
likely to arise. 


The Cotton Trade. 


Speaking a few days ago on the prospects of the 
textile industry, Mr. Charles Macara gave some interesting 
particulars regarding the general situation and prospec ts 
of the cotton trade. He said that the mills in India, 
China and Japan, with a total of about 10,000,000 spindles 
out of 144,000,000 in the world, may have been able to 
run with less interruption, but with their very limited 
production they have had to meet the demands of a home 
population of about half the world’s inhabitants. The 
Belgian industry has been stopped since the outbreak 





of the war, and the mills of Northern France have also been 
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silent and badly damaged. Russia, Holland, Italy, 
Switzerland, Portugal and Spain have all suffered in one 
way or another. Since August, 1915, when cotton was 
declared contraband, the mills-in enemy countries have 
gradually been closed, until at the time of the signing 
of the armistice it was stated that 97} per cent. in Ger- 
many were closed. A very important factor regarding 
the future is, he said, that a large proportion of the 
cotton machinery of the world is made in Lancashire, 
and very early in the war the great firms of textile 
machinists turned their works over to the production of 
munitions, with the exception of small sections occupied 
with necessary repairs and renewals. Thus great leeway 
has to be made up. During the ten years preceding the 
war the English cotton industry increased its spindleage 
by 12,000,000, this being about 2,000,000 more than the 
total of India, China and Japan, which have been engaged 
in spinning and manufacturing cotton by power for 60-70 
years. The increase mentioned exceeds also the total 
number of spindles Germany had when war broke out. 
That country has been spinning and weaving cotton for 
100 years. Such a position, he said, made it impossible 
for any great extension of the industry to take place, 
as the renewal of the many millions of spindles destroyed 
or damaged during the war would tax the makers of cotton 
machinery to the utmost for some time to come, and the 
fact that present prices are 200-300 per cent. above pre- 
war prices meant that new mills, even if they could be 
erected, could not compete with those already in existence. 


Barrow-1n-Furness, Thursday. 
Hematites. 


The position of the hematite pig iron trade in 
North Lancashire and Cumberland is unchanged on the 
week. The scarcity of coke is being severely felt in various 
parts of the district, and instead of thirty-one furnaces 
in active blast, some have been damped down, so that 
only twenty-six are blowing, and some of them are not 
nearly working at their full capacity. It is hoped that an 
improvement will shortly be made, but on top of other 
troubles the heavy fall of snow has impeded traffic to a 
very great extent. The demand for iron is brisk all round, 
and smelters can see a busy time in front of them. Home 
wants also will keep them going, for there is a lot of leeway 
to make up. Prices are still at the full maximum rates 
of 127s. 6d. per ton for parcels of mixed numbers of 
Bessemer iron, and special brands are at 140s. per ton, 
both f.0o.t. 


Iron Ore. 


The demand for hematite iron ore is keen, and 
local smelters take the whole of the output. Recent 
heavy rains and flooding of pits have cut down the output 
somewhat. The demand for Spanish ores is brisk, and 
large tonnages are being used. A steamer with almost 
5000 tons of ore from Almeria has been wrecked off 
Walney Island, Barrow. The ore was for the Millom 
and Askam Company, and a good portion of it may be 
salved. 


Steel. 
The steel trade is again busy in most of the depart- 
The demand for rails is active, and for semi- 


ments. 
More activity is 


productions there is a steady call. 


expected in a week or so with regard to rails. Nothing 
Prices are still 


is being done at Barrow in ship plates. 
unchanged all round, with heavy rails at £10 17s. 6d. to 
£11 per ton; light rails, £14 to £16; heavy tram rails, 
£14 to £15; ship plates, £11 10s.; boiler plates, £12 10s.; 
and billets, £10 7s. 6d. to £11 per ton. 


Shipbuilding and Engineering. 


These trades settled down to work again on 
Monday after a fortnight’s suspension. The new forty- 
seven hours is now being worked, and a tentative agree- 
ment has been arrived at to start work at 7.30 a.m., 
knocking off at 5 p.m. and noon on Saturdays. The whole 
question of working hours is, however, still in the melting 
pot as regards details, and is the subject of discussion 
as between the Employers’ Federation and the trade 
societies, one outstanding question being that of the night 
shift men. At present the men are working on the old 
system of 57} hours. 


Fue). 
There is a keen demand for steam coal, which is 
quoted at 32s. 6d. to 33s. 6d. per ton. House coal is at 
34s. to 42s. 4d. per ton delivered. Coal supplies are still 


short. Coke is in keen demand, and the supply is in- 
adequate. East Coast sorts are at 39s. to 41s. 9d. per ton 
delivered, with Lancashire cokes at 37s. 6d. per ton 
delivered. 


Ferro-concrete Steamship. 


The Ferro-Concrete Ship Construction Company 
leuinched from its yard at Barrow on Tuesday afternoon 
the steamer Armistice. She is the first self-propelled 
craft of this type of over 1000 tons built in this country 
She is 205ft. long and has a deadweight capacity of 
1154 tons and a speed of eight knots. She was built to 
the design of Mr. T. G. Owens Thurston, the managing 
director of the company. The company is building 
several similar vessels and barges. 








SHEFFIELD, 
(From our own Correspondent.) 
The Outlook. 


ConveERSING the other day with a leading official 
of one of the largest steel firms here, I learnt that no doubt 
exists as to the increasing volume of new orders and in- 
quiries now coming forward. Certain departments 
seem not yet to have benefited very appreciably—the 
crucible furnaces, for instance—but in most directions 
peace trade is opening out quite nicely. There is still 


perceptible, however, a very cautious spirit, many firms 
being uncertain as to how far the promises of the future 
justify them “in launching out, and as to the particular 
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directions in which development is most desirable. In 
the meantime, the new business flowing in is doing more 
than anything else could do to steady and regularise 
the position. Some people think that by the constant 
references of a few of the leading employers to the close 
relationship which should exist in future between capital 
and labour, the part is being rather over-played. Perhaps 
it is. There is no possible doubt about the need of close 
co-operation in the days that lie ahead, but that, surely, 
is an object to be aimed at by both sides, as being to 
mutual advantage, just as the absence of it must lead 
to industrial disaster. It is impossible not to observe 
a turbulent element in labour, and its presence causes a 
certain amount of anxiety, remembering the influence 
of which a little leaven is capable; but it may be said 
that, in the main, working men and women can be trusted 
to appreciate the fact that the interests of capital and 
labour are ultimately identical, that the reconstruction 
plans for trade expansion intimately concern both sides, 
and that, therefore, both must work whole-heartedly to 
bring them to fruition. The close approach of capital 
and labour by means of joint industrial councils and 
meetings of the Association of Employers and Employed 
is simply a business proposition, an assurance that the 
best results of the movement for trade development shall 
be secured for both parties, and any failure to recognise 
the fact may easily lead to industrial discontent and even 
to serious trouble. 


Steel Production. 


That is how the immediate future is being viewed 
by the best minds amongst employers and employed in 
this district, but a matter to which equal, if not greater, 
attention is being given is the question of the quality 
of the steel produced in Sheffield. In the very fine re- 
search laboratories attached to the works here, as well as 
those in the Applied Science Department of the University, 
experiments in the production of various steels are pro- 
ceeding constantly, and the fame of many firms has been 
considerably added to through results reached in research 
work. In pre-war days it was not the quantity but the 
quality of steel Sheffield produced that counted, and al- 
though the output capacity, especially of the basic fur- 
naces, has been greatly expanded since 1914, quality 
rather than quantity will remain the prime factor for 
Sheffield. For that reason, leading manufacturers here 
are taking every necessary measure to assure the main- 
tenance of Sheffield’s reputation for the production of the 
finest steel, and, whilst it will be found that output has 
undergone, as already shown, remarkable expansion, 
whatever other districts may do in the matter of quantity, 
Sheffield’s policy will be to raise the standard of quality 
to a level that will be approached by very few, if any, 
competitors the world over. There is one point which 
seems very generally admitted, and that is that the days 
of cheap steel will be a very long time in returning. The 
downward revision of prices reported from the United 
States recently, and the rapid advances in output being 
made by Japan, where labour is absurdly cheap, are 
bound to affect British markets to a certain extent in 
consumers’ favour, but manufacturers find it very difficult 
to see any return to values approaching those ruling prior 
to the war for some years to come. 


New Technieal Societies. 


Recently I mentioned the formation of a new 
technical society for the cutlery industry. That idea, 
it seems, has ‘‘caught on” thoroughly, and to-night 
(Friday) has been fixed for the holding of the first general 
meeting of members. Several leading employers have 
identified themselves with the body, which in the main, 
however, is composed of thinking employees in the in- 
dustry, whether managers and foremen or the rank and 
file. A similar awakening has occurred, it appears, in 
the file, edge tool, machine knife and saw industries. A 
strong feeling prevails that a technical society, on the 
lines of those in metallurgy, should be established for 
each section, and during the week well-attended meetings 
have been held with the object of furthering the proposi- 
tion. It is really a wonderful movement, and, if persevered 
in, must have the effect of placing the trades mentioned 
upon a higher plane than ever before contemplated. 
What file and edge tool makers seem to realise is the urgent 
necessity of a closer application of engineering methods 
to the processes of manufacture, and the fact that the 
centre of this new thought is the Applied Science De- 
partment of the University has had the effect of counter- 
acting the feeling of suspicion which has always mani- 
fested itself when an individual manufacturer, or a group 
of manufacturers, essayed to inaugurate a modernisation 
of works practice. 


A New Combination. 


One has become quite used to amalgamations 
and combines in the engineering and heavy departments 
of the steel trade, but a company recently registered 
shows a development in another branch and may possibly 
indicate one of the directions in which the movement 
referred to above is revealing itself. In this case a capital 
of a round million in £1 shares is being raised to take over 
the business of stampers carried on at the new Enterprise 
Works, Egerton-street, Sheffield, by Carr, Wild and Co.; 
the business of cutlery and grinding machine manufac- 
turers carried on at Hawk Works, Sheffield, by Boswell, 
Hatfield and Co.; the businesses of cutlery and tool 
manufacturers carried on by the Sheffield Steel Products, 
Limited, and by E. W. Cheesman and Co.; the business 
of manufacturers of surgical instruments and scissors, 
carried on by Arnold and Son ; and the business of nickel 
and electro-platers carried on by the Chaucer Plating 
Company. The new company is also to carry on the 
business of ‘‘ engineers, boilermakers, electric motor-car 
and aeroplane manufactures, makers of marine and other 
engines, &c.” All the firms in the combine are Sheffield 
concerns. 


A Ship Canal Scheme. 


There was an interesting gathering at Doncaster 
a few days ago to discuss once more the proposal of modern- 
ising the waterway from Sheffield to the sea. A short 
time since a conference on the subject was held in Sheffield 
—under the auspices, I think, of the Development Com- 
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mittee, a very active body—and on that occasion it was 
plainly stated that the idea was not to create a ship canal, 

but so to improve the existing{waterway from Sheffield 
to Goole that a good service of fast nya barges could 
be maintained. At Doncaster, however, a ‘ship canal” 
was referred to as being one of the main Foc ny Colliery 
interests, of course, were well represented, as was to be 
expected. Col. Somerville, who presided, explained that 
he raised the question in July and suggested that a way 
out of their difficulties regarding the flooding of the Don 
at the lower reaches might be by the making of a canal, 
Since then the matter had been taken up, and there were 
now four schemes. The first provided for a waterway 
from Goole to Doncaster by the old Dutch river and can:|, 
and another for one from Goole to the Bramworth cana} 
into the river Don. The latter, however, only concerned 
a small class of boat, and was hardly worth consideration. 
The third scheme was one he would like to see put forward 
—viz., a new canal from the Trent Falls to Doncaster, 
somewhere near Wheatley, where it would join with the 
present canal, get additional water from the river and then 
be continued up to Sheffield. A fourth scheme proposed 
was to use the river Torne, which runs from the ne‘gh 

bourhood of Tickhill through Rossington and Auckley 
down into the Trent in the Keadby district. There wa, 
still another scheme—to make a canal from the Trent Falls 
to the Idle Stop onwards, by using the Chesterfield cana] 
and working towards Sheffield. The main object of a 
Doncaster Ship Canal, Col. Somerville explained, was tv 
get traffic to Sheffield, but it was an engineering question 
His own idea was that Doncaster would do best to con 

sider the canal from Trent Falls across country to the 
neighbourhood of Wheatley, where it would join up with 
the old canal. A useful discussion followed, and in the 
end the meeting was adjourned for a fortnight. 


The New Hours. 


The mere fact that the before-breakfast start 
has been abolished in the engineering and allied trades 
seems not to be sufficient for the men, who are now stand- 
ing upon the order of their coming and going each day 
of the 47-hour week. A private conference of delegates 
representing the shipbuilding, engineering and allied trades 
in Sheffield was held on Saturday for the purpose of con- 
sidering the hours of “ starting and knocking-off’’ work 
under the short week arrangement, and also the question 
of continuous shifts and the position of piece-workers under 
the arrangement. The views expressed by the delegates 
will be laid before the employers at a meeting on Monday. 


Iron, Steel, and Coal. 


It cannot be said that locally the iron and steel 
markets have pulled themselves together yet after the 
holiday break and other circumstances. The immediate 
future is not sufficiently clear, apparently, for either 
buyer or seller, though the latter perhaps is the more 
cautious party. The increase of 15s. on ‘‘ Crown”’ bars 
makes the price of bar iron very stiff at £15 10s., with a 
possibility of a still higher figure with a forward bound 
of the market when subsidies are removed. Steel supplies 
are quite good, and the feature of the week is the new 
order regarding replenishment of stock. The scrap 
market is not active. Coal shows very little change, 
either for steam, gas or house sorts. The Government 
calls for fairly large quantities at the coast. Blast-furnace 
coke has lost in demand. Best South Yorkshire steam 
hards quote 23s. to 23s. 6d.; best Derbyshire, 22s. 6d. 
to 23s. ; seconds, 21s. 6d. to 22s., cobbles, 21s. 6d. to 22s., 
nuts, 2ls. to 22s; best hard slacks, 18s. 3d. to 18s. 9d. ; 
seconds, 17s. 9d. to 18s. 3d. ; soft nutty, 17s. 6d. to 18s. ; 
peas, 16s. to 16s. 6d.; and small slacks, 139. to 14s. In 
house sorts branch quotes 27s. to 27s. 6d. and best Silk- 
stone 23s. 6d. to 24s. 6d., all per ton at pits. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The 47-hour Week: Serious Situation. 


THE new year opens with a serious situation 
in the shipbuilding and engineering trades in the North 
of England, brought about by the differences which have 
arisen over the new working week of forty-seven hours, 
Dissatisfaction is rife, and at many places strikes are in 
progress. So far from the reduction of the working week 
being a boon it is denounced as a hardship. The trouble 
first manifested itself emongst the boilermakers, but the 
disaffection spread rapidly, and most of the other workmen 
have now also “ downed tools.” At a conference last 
week with the North-East Coast employers, the men’s 
representatives requested the delaying of the forty-seven- 
hour week agreement, and efter pointing out that the 
men in this district were almost unanimously against it, 
pressed for a forty-four-hour week. The employers, 
however, rightly claimed that the settlement of the 
demand should be on a national and not on a local basis. 
The outcome was that the men’s representatives accepted 
the forty-seven-hour working week for a period of three 
months, and at subsequent mass meetings urged the men 
to comply with the new arrangement under protest. On 
Monday morning, however, when a start should have 
been made under the new system, the men after assembling 
at the shipyards held further mass meetings, and decided 
not to commence. The principal objections of the men 
to the new arrangement, it seems, is the period of work 
between breakfast and dinner, and their contention is 
that for those engaged in laborious work it is impossible 
to continue 44 hours without a bite. Another point 
they put forward is that the distance which some of the 
men reside from the yards is such that it necessitates a 
very much earlier breakfast, and this, of course, lengthens 
the period between that time and the dinner interval. 
The employers, very naturally, insist upon stricter time 
keeping, and this also is a thorn in the side of the men. 
Womenfolk are also involved, the men declaring that by 
having breakfast before starting for work they will be 
placing extra work on their shoulders, and, in addition, 
incur extra cost for light and fuel. Most of these objec- 
tions should have been foreseen and raised before the 
national settlement was made. Having got their shorter 
day it ie scarcely logical to proceed to assail it. There 
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may be some substance in the riveters’ grievance. They 
contend that only one break makes their work intolerably 
hard. That is a conceivable objection. But, if so, should 
it not have been raised earlier ? Practically all the ship- 
yards on the North-East Coast and several engineering 
establishments are affected. The great bulk of the men 
who have struck work are the riveters, platers and other 
members of the Boilermakers’ Society, shipwrights, &c., 
and they number many thousands. 
LATER. 
There have been more accessions to the ranks of the 
strikers. Further mass meetings have been held by the 
men, but no definite decision has been arrived at. In 
some instances, the management of works and the work- 
men are endeavouring to find a way out of the trouble 
without altering the hours as they now stand, and here 
and there geome success, it is stated, has been achieved. 


Cleveland Iron Trade. 


Although still somewhat fettered by the shackles 
of official control, the Cleveland iron trade cpens the new 
year with encouraging prospécts. Makers and merchants 
alike find themselves immediately faced with a huge 
demand for iron, both for home and foreign consumers. 
They are, unfortunately, crippled by the control system, 
and are longing for the day when it will be removed. 
Neutrals are simply clamouring for iron, and it is to be 
hoped that no time will be lost by the authorities in 
restoring to the trade complete freedom to resume lost 
connections at home and abroad. There are, however, 
other difficulties to the opening out of business on a large 
scale. The amount of iron available is still so limited 
that it is impossible to satisfy the demand, and at present 
only a smell proportion of the business offered can be 
accepted. Owing to the prevailing scarcity of trucks 
and the uncertainty of the supply, some of the makers 
are refusing to take any truck orders, while the heavier 
cost of water-borne transport for the time being imposes 
severe limitations on the coastwise shipments, although as 
freights fall the trade will doubtless revert more and 
more to this method, particularly to Scotland. The 
holidays have had a very prejudicial effect locally upon 
the blast-furnace output, and the proportion of foundry 
iron produced has been very disappointing. The forge 
qualities are more plentiful, but for many purposes these 
materials are not suitable, and the best that makers can 
do is to distribute the foundry iron available as equitably 
as ible amongst the various consumers on their books. 
The official intimation that payment in respect of the 
subsidy will be demanded from consumers who accumulate 
excessive stocks removes any incentive to ‘‘ hoard” 
iron, and will, it is believed, ensure fairly equal distribu- 
tion in the home trade. As already intimated, business 
on the export side is very difficult to complete. The 
French trade is still arranged entirely through official 
channels; the Italian trade is hung up, all shipments 
being suspended owing to the congestion at Genoa, and 
although the authorities have intimated their willingness 
to consider licences for neutrals, few, if any, have yet 
been granted, innumerable obstacles being raised when 
business is attempted. The question of price, so far as 
neutrals are concerned, is a secondary eonsideration, 
but ‘‘officialiem ’’ tends to check enterprise at every 
turn. Of course, there is no great quantity of iron to 
spare for export, but there is a legitimate desire to resume 
in scme measure a very valuable branch of the trade at 
the earliest possible moment, and merchants are naturally 
anxious not to lose to American or possibly German 
competitors markets which they have held for many 
years. Prices are very firm, No. 3 Cleveland pig iron, 
No. 4 foundry and No. 4 forge being 95s., and No. 1 99s. 
for home use, whilst for export No. 3 and the lower qualities 
are at a uniform figure of 145s. and No. 1 at 150s. 


Hematite Pig Iron. 


Thére is little new to report in the hematite 
pig iron trade. The holiday period has witnessed rather 
an easier aemand, but all the output finds a ready market, 
and not much can be spared for shipment. There appears 
to be no immediate prospect of increased output, but as 
soon as circumstances permit efforts will doubtless be 
made in that direction. Distribution is still controlled 
and prices unchanged, mixed numbers being 122s. 6d. 
per ton in the home trade and 172s. 6d. for export. 


Iron-making Materials. 


In the foreign ore trade inquiries are increasing, 
and business is being done for delivery up to the end of 
March. Coke is not quite so scarce, but fuel supplies are 
not likely to be abunaant for some time to come. Good 
medium furnace kinds are still fixed at 35s. 6d., delivered 
at the works. 


Manufactured Iron and Steel. 


A general resumption of operations was made 
at the iron and steel works on Monday, the extended 
holiday having afforded an opportunity to manufacturers 
to push forward the necessary alterations involved in the 
transition from war to peace work. In this direction 
considerable progress has been made, but much alteration 
work still remains to be done. It is somewhat difficult 
under present conditions to prophesy as to the future 
of the trade, but there is every confidence that a period of 
great activity is ahead. It is generally anticipated that 
an enormous demand will shortly develop for iron and 
steel to make good the destruction and devastation of 
the war, to effect repairs and replacements neglected 
during the struggle, and to put in band the innumerable 
enterprises which have been held up all over the world. 
Meanwhile there are plenty of orders on hand, and it is 
hoped with an avoidance of labour troubles to go full 
speed ahead. The truck shortage, however, tends to 
hamper business. There have been a few modifications in 
quotations, the chief change being an advance in common 
iron bars to £15 10s. The principal prices at present 
governing the trade are as follows :—Steel ship, bridge 
and tank plates, home £11 10s., export £16 10s.; ditto, 
thin, home £14 10s., export £19 10s.; steel boiler plates, 
home £12 10s., export £17 10s.; steel chequer plates, 
home £13, export £18 ; angles and other sectional material, 
home £11 2s. 6d., export £16 2s. 6d.; small angles, tees 
and flats, home £14 to £16, export £20; steel joists, 
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home £11 2s. 6d., export £16 2s. 6d.; rounds, squares, 
hexagons, home £12 10s. to £13 10s., export £18; ditto, 
small, home £15 to £15 10s., export £20; rails, 50 1b., 
home £11, export £15 12s. 6d.; 60Ib., home £10 17s. 6d., 
export £15 10s.; billets and blooms, home £10 17s. 6d. 
to £11, export £13 10s. to £15; iron bars, home £15 10s., 
export £20. The following are for export only :—Steel 
plate cuttings, suitable for re-rolling, £13 10s.; rails, 
hollow bridge, 45 lb. and over, £17; rails, second-hand, 
all sections, £13 ; sheet bars and tin-plate bars, £12 17s. 6d.; 
puddled iron bars, £15 15s. 


The Coal Trade. 


The new year opens with the trade position 
stronger than ever. Business has, of course, been con- 
siderably interrupted by the holidays, but a fair amount 
has been put through. The trade, however, is hampered 
by shortage of supplies. A large number of demobilised 
men are now back in the district, but they are not likely 
to affect the production of coals until the latter part of 
January, when considerably increased output is expected. 
A considerable amount of agitation is taking place amongst 
coal producers and shippers to neutral countries in favour 
of the removal of the embargo at the earliest moment. 
Many meetings are being held for discussion, and the 
war committees are being urged favourably to reconsider 
the restriction, and also the whole question of withdrawing 
all restrictions on open market trade with the least 
possible delay. All holders of licences for cargoes not 
yet shipped have to make an early return to the com- 
mittee with full details, and the whole matter is expected 
to be favourably settled in the very near future. In the 
meantime, a concession has been granted in the case of 
smalls, which may now be shipped freely to neutral 
countries, including Holland, Sweden and Denmark. 
There is certainly a stronger tone for shipment to neutral 
countries in every description of coals, but the collieries 
and merchants are chary of entering into contracts as yet. 
They are, of course, influenced by the uncertainty as to 
when the restrictions will be lifted, and the longer they 
are retainea the stronger will become the market when 
open market business again becomes the feature. Every 
day delay is increasing the shortage in the Scandinavian 
and other countries and laying the market open to increased 
forward pressure. The schedule coal values to all Allied 
countries are strongly maintained, and for the home trade 
the pressure is keen, taking all available prompt output. 
For neutral sale prices are very strong... The very minimum 
for best steams is 85s., and it is doubtful if sellers could 
be found at this figure. Second steams are equally strong, 
and the lowest price is 75s. Small steams are scarce, and 
with current prospects 50s. is a cheap quotation. Tyne 
prime and second gas coals are scarce, and 70s. to 75s. 
is quoted. Supplies of bunker coals are somewhat limited, 
and any description sells freely to neutrals at 65s. to 70s. 
A favourable prospect also rules in the coke market, 
and best gas coke is difficult to secure at under 65s. The 
maximum quotations for the Allies are as follows :— 
Best Blyth steams, 37s.; Tyne primes, 36s. 6d.; Tyne 
prime smalls, 27s. 6d.; second steams, 32s. 6d. to 34s.; 
North Northumberland smalls, 25s. to 27s. 6d.; Blyth 
smalls, 27s.; smithies, 31s. to 32s. 6d.; peas and nuts, 
31s. to 32s.; best gas, 32s.;~second yas, 30s. 6d.; coking 
coals, 31s. 6d.; coking smalls, 30s. 6d.; household coals, 
35s. to 37s.; foundry coke, 503.; gas-house coke, 40s.; 
best bunker coals, 34s. to 34s. 6d.; ordinary qualities, 
33s. to 33s. 6d.; specials, 39s. Principal quotations for 
the home trade are as follows :—Northumberlands: Best 
Blyth steams, 33s. 6d. to 35s. 6d.; second Blyth steams, 
29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; 
unscreened for bunkers, 27s. 6d. to 29s.; household coals, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
31s. 6d. to 36s. 6d.; North Northumberland smalls, 25s. 61.; 
peas and nuts, 3ls. Durhams: Steam, locomotive, 33s. 
to 35s.; special Wear gas, 3ls. 6d. to 33s.; best gas, 
29s. to 31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordinary 
bunkers, 30s.; best bunkers, 3ls. 6d.; superior qualities, 
34s.; smithies, 3ls.; peas and nuts, 3ls.; coking coals, 
298. to 30s. 


Steel Millmen’s Wages. 


According to the official return from the secre- 
taries to the Board of Conciliation and Arbitration for 
the Manufactured Iron and Steel Trade of the North of 
England, the net selling price of steel plates at Consett 
for September, October and November was such as 
increases steel millmen’s wages for the current quarter 
by 2} per cent., bringing the rate to 824 per cent. above 
the standard. Since the outbreak of war the Consett 
men have received advances equal to 704 per cent. 


Coke-oven Workers on Strike. 


Trouble has arisen in the North of England 
amongst coke oven workers, and also amongst the men 
employed at the coal washeries. The whole of the men 
in the Durham area have come out on strike. It appears 
they are seeking a reduction of hours. 


The Tyne. 


Returns of output on the Tyne reveal a strenuous 
period of activity. The vessels launched totalled 111, with 
& gross tonnage of 361,165, as compared with 64, aggregat- 
ing 156,092 tons, in 1917, and 93 vessels and 328,854 tonsin 
1914. Swan Hunter, Wigham Richardson top the list 
with an output of 29 vessels and 82,214 tons, Armstrong, 
Whitworth being second with 16 vessels and 72,649 tons, 
and Palmers’ third with 11 vessels and 52,782 tons. 
Other returns are :~— 


Vessels, ross tonnage. 

Northumtevland Compan ae ‘ 33,325 
Readbeadand Sons .. .. vs 29.975 
Hawthorn. Leslie and Co. 8. 23,871 
W.DolsonandCo .. .. i 16,375 
Tyne Ship Company Wins 1%,358 
B'ivth &n-p Company » rr 10.527 
J. '. El'ringbar and Co 4. 9.59: 

C. Rennoldsnan@Co. .. 3. 2.201 
J. ®. Rennoldson an Sons 5 sary 1,931 
d.and D. Morris engin s:. e 722 


The Wear. 


On the Wear 60 vessels, aggregating 267,757 tons, 
were launched during 1918, as against’ 73 vessels and 
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277,745 tons in 1914, and 51 vessels and 209,809 tons in 


1917. Doxford and Sons hold the premier position, with 
an output of seven vessels aggregating 39,467 tons, J. L. 
Thompson and Sons being a close second with seven 
vessels of a gross tonnage of 35,326, and Short Bros. third 
with six vessels aggregating 34,968 tons. Among the 
smaller yards the record of Osborne, Graham and Co. is 
worthy of special mention. The firm launched from 
August, 1914, to December, 1918, 52 vessels of a total 
gross tonnage of 30,428 tons, an average of one vessel 
every four weeks during the period of hostilities, averaging 
585 tons each. Returns of other yards are as follows :— 





Vessels. Gross tonnage. 

LSE BOGE... nck Mak oa't oe as 2s 123 
Rartramand Sons .. .. .2 of #« 20,810 
Priestmanand(o. .. .. «1 «2 4 17,979 
Sunderland Soipbuilding Company Bes a: vid 16,424 
Pickersail! and Sons... .. «2 »s« 8 0: « 16,625 
t. Thom pson ana Sone ; 4. 14,781 
}. Buirperand (ao. 1. 4. se oe he 12.454 
Svan Hunter, Wigham Ricoarison 4. 9.629 
8 P. Avstin aa: Sony a a oe 9,439 
Osborne, Graham an.1 Co. 4a ty Oe 6,986 


The Tees and Hartlepool. 


The output for the Tees and Hartlepools during 
1918 was a record, having amounted to 77 vessels, with a 
gross tonnage of 225,716. In the record year of 1913— 
the last year for which the figures were published—the 
output was only 181,466 tons, or 44,256 tons below that of 
1918. Wm. Gray and Co., Limited, West Hartlepool, 
claim first place with an output of 16 vessels, with a gross 
tonnage of 62,058, Irvine’s Shipbuilding Company being 
second with 12 vessels of 38,260 tons. Other returns are :— 


Vessels. (iross tonnage 
Craig »aylor an4 Co. one er 1.427 
Ropmeran! Sogn), 640 ci4 jee.) 20) Ora 7,258 
Richardson, Duckand Company .. 5 .. 26,537 
Raylton DixonandCo .. .. .. 5. 23,349 
Smiths Dock Company .. .. 24... . 12,572 
W. Harkess and Son, Limited &. 5,254 








SCOTLAND. 


(From our own Correspondent.) 
Wireless Station on Ben Nevis. 


THE announcement by Lord Weir of the proba- 
bility of the observatory on Ben Nevis being re-opened 
as a meteorological station in connection with the develop- 
ment of aeronautics has created interest in the district. 
For twenty years this observatory was utilised for 
scientific research, and the results fully demonstrated 
its value. The cost of maintenance was, however, 
prohibitive, and when State aid was refused the Scottish 
Meteorological Society had to close the observatory in 
1904. With the great strides made in flying the Air 
Ministry proposes to recommend the establishment of a 
chain of hill stations throughout the kingdom, which 
would record meteorological data and report to one central 
station. Ben Nevis, as the premier height in the home 
country, and situated right in the track of the Atlantic 
storms, which dominate the weather of Europe, would 
occupy a unique position as a wireless reporting station. 


New Wharf at Bowling. 


It is reported that the Anglo-American Oil 
Company, Glasgow, has decided to erect a riverside 
wharf, or dock, for the discharge of steamers, and as a 
coal-bunkering station for vessels sailing from the Clyde. 
It is proposed to erect the wharf at Bowling. Land 
has been purchased on which to erect workmen’s houses 
of two storeys each. The Old Kilpatrick Parish Council 
has been approached on the subject, and has agreed to 
a full review of the proposals, and also to meet the public 
of. Bowling. ‘ 


Colliery Managers’ Wages Advanced. 


At a meeting of the coalmasters and representa- 
tives of the Scottish Mineral Oil Association it was agreed 
to recommend an advance of 9s. per week, and the managers 
have accepted this offer. 


Port-Glasgow Water Supply. 


Last week Port-Glasgow Town Council and 
officials visited Cunston Burn, Kilmaleolm, when Provost 
Mackie inaugurated the arrangements for an augmented 
water supply for Port-Glasgow and district. The work is 
part of a larger scheme, and will eventually provide 
3,000,000 gallons of water per 24 hours. 


A Holiday Week. 


Business in the steel, iron, coal, and allied trades 
has been almost at a standstill during the past week, 
owing to the New Year holidays. The restart last 
Monday was very indifferent, and it was expected that the 
greater part of the present week would elapse before 
full beginning would be made. 


Iron and Steel. 


Scotch pig-iron makers are well placed. for orders, 
especially for home deliveries. Foreign inquiries are also 
fairly frequent, and with the better supplies of ore now to 
hand, and with an increase in labour the overseas trade 
should show an early development. Steel makers also 
have plenty of orders on hand for home consumers. The 
shipyards are pressing for various classes of material, and 
along with other local sources of outlet give promise of 
busy work for a long time to come. Malleable iron 
makers have well-filled order books, but, nevertheless, 
are looking out for future business. Manufacturers 
intend to make a bold bia to recover lost ground, and to 
make their hold on foreign markets even greater than in 
pre-war days. Shops are better. equipped than ever 
before, and orders can be dealt with with much greater 
facility. 


Coal. 
The coal trade, as in other branches of industry, 
has also been idle during the past week. The severe 
curtailment of shipment which’ was enforced_up to the 
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end of the year sufficed to provide sufficient stocks over 


the holidays. The return of the workers is eagerly 
anticipated, and busy times are in prospect when condi- 
tions are more of a peace-time nature, 


The 47-hours Week. 


So far as can be ascertained the inauguration of 
the 47-hours week is viewed with little satisfaction in the 
Clyde area under present conditions at least. For instance, 
large secticns of the pieceworkers contena that their 
rates should be adjusted so as to allow them to make as 
big a wege in 47 hours as in the old 54 hours week, and 
thereby ccme alongside time-wcrkers who are suffering 
no decrease in weges for the shorter week. Again large 
numbers are not in favour of the “.one break per day i 
arrangement with a start at 8 a.m., but prefer to commence 
an hour earlier and have two breaks of three- -quarters of an 
hour each. It is pointed out that many workers starting 
at 8 a.m. would require to have their first mea] between 
6 and 6.30 a.m., entailing a fast of at least six hours 
against three hours under the old system. It has been 
stated further that the men in the Clyde area are not in 
favour of the 47 hours week, but were out-voted by other 
centres, and the general decision at meetings held in the 
upper reac! es is that the men should restart work under 
protest fending a settlement of their claim for a 44 hours 
week. Further meetings are being held to discuss the 
whole question in relation to the Ciyde area, but from the 
general expressicn of cpinion a re-consideration of the 
whole situation is widely favoured 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Miners and Demobilisation. 


Events have proved that demobilisation of 
soldiers and the corollary problem of providing work will 
require very careful and tactful handling, and the exercise 
of extreme patience by all parties, if it is to be accomplished 
with any degree of smoothness and satisfaction. In 
South Wales the chief industry interested is that of coal- 
mining, and last week there was an illustration of the 
difficulty which may arise, not so much rom a mishandling 
of the situation, as the lack of a proper understanding 
of the position. Last week the men at the Glamorgan 
collieries stopped work upen assertions that demobilised 
miners were not being re-instated. Tae men demon- 
strated, held a meeting of prctest, and there were all the 
elements of trouble, which is so infectious. Leaders of 
the men inte:viewed the mnagement, explanaticns 
followed, and fcrtunaiely the stoppage of work was con- 
fined to cne day. But the whole incident is illustrative 
oi what may happen on @ large scale if matters are not 
handled ve y delicately. It is essential that any feeling 
of mistrust on the part of the wc:kmen should be dis- 
pelled. As far as can be gatheved, the whole question 
of demobilisation and re-instatement of men is receiving 
every attention, and is causing no little anxiety to both 
owners and representatives of the men. Tue official 
announcement is made that the Welsh coalowners intend 
to fulfil lcyally the pledge g.ven to the miners who en- 
listed that they shall be re-employed, and a committee 
has been set up especially to desl with the problem. It 
is one that is not easy to solve. Tue conditions do not 
lend themselves as easily to sclution as those of under- 
tak ngs «n the surface. During the early years of the 
war large numbers of men with no previous knowledge 
of the industry flocked to the mines. Many were subse- 
quently eombed cut, but still the mines are fairly full 
in very many instances. Coalowners have been restrained 
from carrying cut development work cn the scale of p'e- 
war times, and in many instances coal faces through not 
being worked have closed up. On the surface transport 
facilities have suffe ed, the supply of rolling stock has 
diminished and the whole of the conditions are such as 
to be rather unfavourable to an immediate re-absorption 
of labour. The arrangements for again tak ng on men 
nee! time and patience. Places at the coal face must be 
re-opened, and it is just possible that the release of miners 
from the Army may take place a little too rapidly to permit 
of the collieries 1re-emplcy.ng men immediately they 
p eent themselves. Tne difficulties existing are, however, 
being tackled petty ene getically by the owners, and 
between Nc vember 13:h and December 28th last, no less 
than 6000 sold:ers were re-instated in their former” posi- 
tions, without an instance of any grievance being officially 
notified to the owners on the part of the miners’ leaders. 


The Value of Coal. 


Without attempting anything in the nature of 
@ review of the coal trade under war conditions, whica 
would rather savour of a catalogue of regulations, it is 
in‘eresting, nevertheless, to lock back upon the quantity 
of coal which has been exported. The figuies for the 
mcnth of December last are not yet available, and there- 
fore are estimated in the total for 1918, and taking the 
jast five years, the exports for the whole of the United 
K ngdem are as follc ws :—1914, 59,039,880 tons; 1915, 
43.534,560 tens; 1916, 38,351,553 tons; 1917, 34,995,787 
tons; and 1918 (approximate), 31,900,000 tons; thus 
making an aggregate of 207,821,780 tons. The returns 
of exports to Allied countries (France, Italy and Russia), 
for the seme period are as follows :—1914, 24,043,604 tons ; 
1915, 23,432,952 tons; 1916, 23,027,079 tons; 1917, 
22.728,510 tons; 1918 (approximate). 20,700,000 tons ; 
mek:ng a total of 113,932,145 tons. As is well known, 
the coal resources of South Wales have been drawn upon 
relatively to a greater extent for supplying the Allies than 
other countries, and whereas out of not far short of 
100,000,000 tons exported from South Wales in the past 
five years, over 60,000.000 tons have been used for Allied 
purposes, just under 37,000,000 tons have been shipped 
under the heading of “ other destinations.”” The returns of 
exports to France, Italy and Russia for the five yexrs are 
as follow :—1914, 12,180,515 tons; 1915, 11,891,637 
tons; 1916, 12,471,172 tons; 1917, 13,703, ae pe _ 
ee 8 (approxitnate),, 11, 11,200,000 tots, 6 figur 

estindtions ” oe 1014, 12,208, 080. tone) 1 
PNT toe | 1016, 4,048,484 b tone | 1817, eT 





tons ; and 1918 (approximate), 5,690,000 tons. These | 
figures are sufficient to cause reflection concerning the | 
drain upon this country’s most. valuable asset. In the 
future the demand for coal will be as great for industrial 
and construction purposes as it has been during the past five 
years for creating the powers of destruction, and the time 
will certainly come when greater attention than ever will 
have to be given to utilising to the fullest advantage every 
ton of this valuable mineral, and dealing with it on more 
scientific principles, 


Blind-alley Occupations. 


Prior to the war, the problem of the casual 
labourer in this district was of growing importance. During 
the continuance of hostilities it did not present much 
difficulty, but in the future it will have again to be faced. 
Tais week a report of the Cardiff Juvenile Employment 
Officer has been issued, and it is inte-esting as bearing 
on the question. He says: ‘‘ Considerable success had been 
obtained in the matter fa placing youths into apprentice- 
ships, and more could have been placed if vacancies had 
been available. Tne difficulty of the problem was to 
be found in the tendency of trade unions strietly to limit 
the number of boy apprentices, and to reseve the vacan- 
cies for the favoured few. It was not the best equipped 
boy who got the chance of a trade, but rather he who was 
either the son of a father already in that trade or was 
the friend of the employer. This system was caused by 
&@ species of caste and nepotism,and operated very ad- 
versely on the success of the scheme.’ This report 
expresses what has often been felt in this district, that 
certain occupations in the leading yards and works, are 
too frequently closed by the trade unions, the result 
being that the youth drifts into employment of an un- 
skilled character. He starts as an unskilled worker, 
and after years of work he remains unskilled and dissatis- 
fied. -The problem has been discussed within the past 
few months between employers and certain representa- 
tives of labour, but so far their deliberations have not 
taken the form of definite results,and these particular 
representatives of labour realise only too well that their 
fight on this matter is not with the employers, who desire 
to see the skilled workmen increase in number, but with 
other trade unions, the members of which do their utmost 
to restrict the entrants to their trade purely from motives 
of self-interest. 


Current Business. 


General business has not shown any very notice- 
able expansion during the past week. There is still a very 
large demand for coals on official account, though the 
requirements in this respect are not as heavy as was the 
case revently. The easing’ off is, however, only temporary. 
Loading pressure is not so acute, but still there is more 
tonnage than loading berths available, and all coals are 
being absorbed as rapidly as possible. Outputs have 
impreved, and the belief has consequenily been engendered 
that perhaps the authorities would be able to release coals 
more freely for export to neutial destinations. This 
hope, however, has not so far materialised, as the supplies 
released form a very insignificant quantity compared 
with the total shipped. Colliery companies have been 
quoting various prices above the minimum schedule 
for coals for neutral destinations. Some have askel 15s. 
and 203. above the minimum for superior quality large, 
but no business has been reported at these figure: for tre 
reason that the authorities: have de:zlined to release the 
coals. What has happened has been that the authorities 
have generally informed exporters that certain inferior 
grades could he taken insiead. ‘The result has been that 
exporters to neutral destinations have had very little 
range of selection, and have been more or less in the 
hands of the colliery salesmen, to whom they are compelled 
to g» for their coals. Business has been arranged for 
neutrals at 53. per ton above the minimum schedule for 
large coals and 10s. per ton above the schedule for smalls. 
The reason for the bigher price being demanded for the 
smalls is that the price in the minimum schedule for 
néutrals is the same as the fixed schedule price for the 
Allies, the range being 253. to 28s. 6d. for steam smalls 
in hoth eases. The home demand for coals continues 
on an active scale, end speial attention is now being 
given to the needs of gasw rks, seeing that the position 
of railway c mp mies is fairly comfortable. In the matter 
of household supplies, the District Cal and C ke Supplies 
Committee has decided that colliery companies must 
supply the same merchants with the quantity of coal 
this month and during February as in these months in 
1917, Jess 123 per ceni., w: ile the March quantity must 
also be the same as in March, 1917, but less 15 per cent. 
The coke market is firm, but, with a decreasing demand 
inland, it is hoped shorily that export business will 
expand. Patent fuel works are busy, but supplies of 
p twood are very short, and stocks are running perilously 
low. Last autumn colliery comp nies were urged to 
lay in eigit weeks’ supply, but it is now reported that 
these reserves have been drawn upon to such an ex'ent 
that some collieries have only a week’s supply, and others 
three weeks at the most. The position is causing anxiety, 
and action is being pressed forward to meet the situation 
and stimulate imports. 

LATER. 

The coal market has not undergone any material 
change, though quieter conditions certainly prevail. 
The tone, however, is pretty steady for early loading, 
though many ccllieries are not stemmed very heavily 
a week ahead. The demand for coke by home consumers 
has fallen off considerably as their stocks are good, and 
makers are therefore hoping that the authorities will 
issue permits for export more freely. The pitwood position 
is causing a great deal of anxiety, as the shortage is very 
acute. The authorities are allocating the supplies avail- 
able to the best purpose, but imports are far below the 
quantity necessary. 


Schedule Prices (Fixed for Allies). 

Stcam coal : Smokeless bests, 40s.; smokeless seconds, 
38s. 6d.; *seconds, 37s. 9d.; ordinaries, 373.; best drys, 
37s.} ordinary drys, 35s, 6d.} — smalls, 25s. to 283, 6d.; 
ached grnelle 29s, 6d.j best OO ee cag es Black ok Vein 1 
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coal: Best households, 40s.; good households, 378. 9.; 


No. 3 Rhondda large, 37s. 9d.; smalls, 333.; No. 2 Rhondda 
large, 34s.; through, 29s. and 30s. 6d.; smalls, 24s. and 
26s. ; best washed nuts, 37s.; seconds, 35s. 6d.; best 
washed peas, 34s. 6d.; seconds, 333. 6d. Patent fuel, 
378., 6d. extra for France and Italy. Coke, 54s. 64. 
Pitwood, ex ship, 653. Neutral minimum prices :—Smoke. 
less best, 503.; second smokeless, 47s. 6d.; seconds, 
4§:. 6d.; ordinaries, 453; best drys, 45s.; ordinary 
arys, 42a. 6d.; best Black Veins, 453.; ordinary Western 
Valleys, 43s. 6d.; best Eastern Valleys, 43s. 6d.; second 
Eastern Valleys, 42s.; best households, 50s.; g 0d house. 
holds, 46s.; No. 3 Rhondda large, 463.; smalls, 38:.; 
No. 2 Rhondda large, 41s.; through, 33s. and 35s.; No. 2 
smalls, 24s. and 26s.; best washed nuts, 453%.; seconds, 
423. 6d.; best washed beans and peas, 40s.; seconds, 
383. 6d.; patent fuel, 453.; coke, 70s. 


Newport. 


Shipments bave maintained a very active level, 
and there has been a very brisk demand, especially for 
the better qualities, which have ruled scarce. Prices as 
last week. 

Swansea. , 

There has been practically no change in the 
position of the anthrarite coal trade, collieries being quite 
busy. ‘Trouble, however, is threatened in this district, 
14,000 anthracite miners having tendered a fortnig't’s 
notice to terminate contracts on the 14th inst. unless 
settlement of their disputes concerning pay days and 
railway facilities affecting men at certain collieries is 
arrived at. The Executive Council of the South Wales 
Miners’ Federation has endorsed the action of the men 
in tendering notices. There is to be an interview with 
the Coal Controller on the subject on Friday, 10th inst 
Prices as last week. 


Tin-plates. 


Tin-plate market conditions maintain firmness, 
but there is not a great deal of business being arranged, 
as makers are still exercising caution in booking up far 
ahead. Shortage of gas coal is complained of, thus causing 
inconvenience to steel works, outputs of which are held 
in eheck. Quotations :—I.C, 20 14 x 112 sheets, 
323. 6.1; block tin, £236 per ton cash, £247 103. per ton 
three months; copper, £95 per ton cash, £86 per ton 
three months. Lead: Spanish, £40 per ton ; spelter, £36 
per ton. 








ALMANACS AND DIARIES. 





Georce Ftetcuer anv Co., Limited, Dorby.—Illustrated 
wall calendar of the moathly tear-olf type, each sheet bearing 
ar presentation or represeptations of a selection of the firm's 
ptuducts, 

Ayoto-Mexican Petrotrum Company, Limited, 16, 
Finsbury-c reu:, London, E.C. 2, have sent a+ a wall calendar of 
the moathly tear-of typ», which carries two reproductions of 
crayon drawing:, one being of the Mexican Eigle O | Compary’s 
famous “ gu:her™ Potrero No. 4, and the other of & squadron 
of Briti<h warships under full steam. 

Pecxetr anv Sons, L'm'ted, of Bristol, have sent us 
a repl.ca of the wa!lcal»ndar which we received from them last 
year. It is of the monthly tear-off typ>, and carries a repro- 
ductio7 in colours of a six-coupled tank locom dtive. 

Tae Wetts Davrr ano Exorneertnc Company, L'm'ted, of 
5, L'oyd’s-avenu>, Loido., E.C., has sent as a set of refils for 
the yar 1919, to take their place in a desk case recvived in 
former years. 

Joan Rocerson anp Company, L'm'ted, of Wolsingham, 
8. O., Co. Durham, have sent u: a wal! calendar of the mo ithly 
tear-off type, each of the sheets of which has oa it a half-tone 
engraving of som» of the firm’s products. 

Tae Cray Cross Company, L mited, Clay Cro3s, near Chester- 
field, has sent us a handy little vest pocket diary, which contains 
not oily the diary proper but also a larg2 amount of information 
regarding the firm’: products, as well a3 num2rous tables con- 
taining data likely to b2 of use to eng:neers. 

Brown Bros., L m'ted, Great Eastern-street, London, E.C. 2. 
—Taez wall calendar wh ch has been sent to a: by this firm is of 
the three-monthly tear-off typ», each of th> four sheets of which 
bears an exesllent reprotuction in colour of a humorous p.cture 
by Law-oa Wool. 

R. Bosy ano Co., L'm'ted, Bury St. Eimund;:, Suffolk.— 
Wall calendar of the mo ithly tear-off typ2, an additional sheet 
being devoted to a complete calendir of the year, and a con- 
siderable amount of postal informat on. 

W. Orrway anv Co., L'm'ted, Or 01 Work:, Ealing, London, 
W.—Waill calendar of the monthly tear-off type, each sheet of 
which carries som> excellent half-tone representations of the 
instruments, &c., mmufactured by tha firm, «uch as telescopes 
levels, binoculars, theodolites, transit telescopes, &c. 

Davip Bripee anv Co., Limited, Castleton, Manchester.— 
The monthly tear-off typ» wall calendar sent to u: by this firm 
has 01 its card a reproiuctioa in colour of a water colour drawing 
by W. Alister Macdonald of a street scene in Florence near the 
Ponte V-cch o. 

FE. G. Wrietey anp Co., Limited, Foundry-lane Works, Soho, 
Birmingham, have sent u: a wall calendar of the daily tear-off 
type, the card of which also carries a full calendar of the year. 

From Tittty+-S cev ens, Lim'ted, of Maidstone, has come a wall 
calendar of the daily tear-off sheet type, the date numbers being 
given in large red figures. 








CATALOGUES. 


BetuincHamM AND Srantey, Limited, 71, Hornsey-rise, 
London, N. 19.—Illustrated descriptive leaflet dealing with an 
improved type of British A B B E refractometer. 

W. H. A. Ropertson anp Co., Limited, Lynton Works 
Bedtord.—lIllustrated catalogues Bonen with: (a) Shearing 
Machines; (6) Reeling and Straightening Jachines ; (¢) Rolling 
Mills ; and (d) Wire Rod and Tube Drawing Machines. 

Tae Britrse RetnrorceD ConcRETE ENGINEERING COMPANY, 
Limited, 1, Dickinson-street, Manchester, has sent us a sheet of 
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TESTING TRANSFORMER OILS. 


For some years the investigation of transformer oils 
has been under the consideration of a committee of the 
Institution of Electrical Engineers, but naturally during 
the war the work of the committee was retarded. One 
of te difficulties is the lack of a definite method of deter- 
mining the precise quanti‘ies of water in transformer oils— 
various ‘methods exist for removing the water—and in a 
paper read before the London Section of the Society of 
Ci.emical Industry on Monday, January 6th, Mr. Arnold 
Philip, the Admiralty chemist at Portsmouth Dockyard, 
described a method Which he has devised especially in 
connection with oils for transformérs used in wireless 
telegraphy. It has beeri kngwn, of course, for some time 
that the most minute quantities of water have a serious 
effect on the insulation resistance of transformer oils, 
the quantities of water producing these effects being as 
low as .02 to .04 per cent 

The method devised by Mr. Philip consists in 
passing a stream of heated air, in very fine 
bubbles, through the oil, the rate being two or 
three bubbles per second, and the oil being 
heated to ahout 100 deg. The air, after being sucked 
throvgh the oil, is passed through glass U tubes which are 
immersed in a mixture of ice and hydrochloric acid, 
giving a temperature of about — 5deg. Fah. The stream of 
air is passed through for about two hours, at the end of 
which time the U tubes are washed, dried and weighed, 
and the weight of water in the form of ice calculated out. 
As an indication of the quantities of water found, the 
following figures were given :—0.006, 0.014, 0.017, and 
0.0074 gramme per 100 c.c. of oil. The latter figure 
related to a sample of oil required for the wireless telegraph 
instellaticn at Portsmouth. That particular oil was 
required to show a test of 12,000 volts, but as supplied 
it wthstood 22,000 volts before breakiug down. 
After determining the moisture in it and removing it, the 
breaking down voltage was raised to 28,000. This increase, 
said Mr. Philip, indicated that these minute quantities 
of water did have a serious effect upon the insulation of 
oil, As bearimg upon the abscrption by oils. of water 
frcm the atmosphere, it is interesting to note that this 
sample of oil, after having the water removed, was placed 
in a position favourable for the absorption of water, 
but later tests showed that that had not taken place. 

During the discussion on the paper it) was suggested 
that oil refiners were able to send out an oil periectly 
free from moisture? but they would not guarantee that 
it would be in the condition as delivered, or after it had 
been used in a transformer for a short while. On the 
other hand, opinions differed among the refiners as to the 
effect of the absorption of moisture on the insulation 
resistance of an oil, some holding the view that the amount 
absorbed was not sufficient to have a serious effect. The 
most interesting suggestion was that there is a chemical 
change in the oil itself, apart from absorption, which 
creates moisture in the oil, owing to unsaturated hydro- 
carbons being broken up by high tengion currents. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Mr. L. C. Harvey has taken offices ‘at 25, Victoria-street, and 
intends to practise as advisory engineer in all matters connected 
with combustion, furnace desgin and fuel economy. 

Mr. J. A. Woops, A.M.I.E.E., asks us to announce that he 
has resigned his sition as chief engineer to the Newcastle 
Breweries, Limited, acid requests that all communications for 
him should be adtressed to 7, Stoneyhurst-road, Go:forth. 
Newcastle-upon-Tyne. ? , 

Tax directors of the firm until now known as Wm. Muirhead 
and Co., Limited, of 41, Parliament-street, Westminster, 5.W. 1, 
desire us to call attentioa to the altered designation of this 
company, which w.ll in future be Wm. Mu.rhead. Macdonald 
W.l,on and Co., Limited. The constitution of the company 
remains unaltered. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS 


Headquarters, Baldorton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS 
No. 2, by Lieut.-Col. C. B, Clay, Commanding. 


Monday, January 13th, to Saturday. January 18th.—Drills 


as usual, 
C. Hiears, 
Captain R.E., Adjutant. 


> 








A War Memortat.-—A. A. Jones and Shipman, Limited, of 
Leicester, send us a copy of “* Recollections,”’ the current issue 
of their annual magazine. It comprises a series of anecdotes 
contributed by the nu mbers of their staff who have joined the 
Forces, including a de~cription of hfe in Salon:ca, well illu-trated 
with photographs ; New Year’s Eve in Frankfurt -on-the-Maine 
before the war, and a number of short stories. There are also 
soms notes on the firm’s activities during the war, in which they 
claim to be the first to have turned out British geared scroll 
chucks in large quantities ; together with a ‘‘ Roll of Honour,” 
including some 150 names of employees. 


A Norarte AMALGAMATION.—The amalgamation arrange- 
ments foreshadowed by the chairman at D ck, Kerr and Co.’s 
annual meeting have now been completed. A new company 
has been formed, named the English Electric Company, L mited, 
which has already acquired all the shares of the Coventry 
Ordnance Works, L'm ted, and the Phenix Dynamo Manu- 
facturing Company, L mited, both of which are private con- 
cerns ; and an offer is now made to D.ck, Kerr’s shareholder: to 
exchange their shares for shares in the new company. The 
Erglixh Electric Company, L mited, has a registered capital of 

000, It is interesting to note that three of our main line 
railway~ are re pro-ented on the byard by Sir Charles Ellis, for the 
Great Eastern Railway; Mr. Hichens, for the London and 
North-Western : and Mr. Bernard Firth, for the Great Northern. 
Equally noteworthy is the representation of shipbuilding and 
ship-owning interests, Mr. John Sampson is a director of 
Harland and Wolff, Limited, avd Sir Alexander Gracie of the 
Fairfield Shipbuilding and Engineering Company : whilst the 
chditman and Mr, Hichens tepresont respectively John Brown 
and Roi se Cammaert, Lajtd and Co, ‘The remaining digester is 
Mr, 0: ‘ fay! ' with Mennts, Lieut, Gol, v, Hi, ansoll, fr 
Pybtie ied W, Rutherford ae joins managing dirertots, 
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PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is-not illustrated the Specification is 
without drawings. : 

Copies of Specifications may be obtained at the Patent-office 
Sale Rranch, 25, Southampton-buildings, Chancery-lane, W.C., 








at 6d. each. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 


es 


INTERNAL COMBUSTION ENGINES. 


121,063 (6120 of 1918). April 1%h, 1918.—Two-srroke 
Enaine, Schneider et Cie., 42, Rue d’Anjou, Paris. 

Tuts engine is of that type in which the scavenging air is 
admitted through valves arranged in a busti hamber, 
or cylinder head. Hitherto in this type of engine the exhaust 
ports have been disposed in a row around the whole interior 
circumference of the evlinder. In cases where the piston is 
articulated at the end of a connecting-rod, such an arrangement 
possesses a serious drawback. A piston thus articulated 
receives the reactions of the end of the connecting-rod, during 
the working stroke, corresponding to the eombustion an} 
‘*xpansion period, which reactions are particularly powerful 
and are transmitted by the piston to the cylinder wall, which 
thus serves as a guide and ix heavily pressed upon by the piston. 
Now, owing to the dimensions of the ports, the bearing surfaces 
of the piston and cylinder being considerably reduced, the 
pressures on the portions betweer the ports are too great to 
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Pook Spe oe 
Fig. 2. 


permit of the engine working with perfect safety and to avcid 
excessive wear. The present invention has for its object to 
obviate such drawbacks, and to this end the ports, instead of 
being arranged all round the interior circumference of the 
cylinder, are disposed only part-way round and in a manner 
not to interfere w.th the zone wherein the cylinder piston presses 
on the cylinder’ wall under the influence of the reactions of the 
end of the connecting-rod during the working stroke. A suitable 
bearing surface is thus provided. F.gs. 1 to 3 show such an 
engine in section. In Fig. 3 is shown the p'ston and its asso- 
ciated crank in a position that it may have during the working 
stroke. The working pressure F can be resolved into a com- 
ponent G along the connecting-rod and a component H normal 
to the cylinder. The latter component, which represents the 
reaction of the connecting-rod, is transmitted to the piston, 
and by the latter to the large bearing surface J—K on the 
cylinder wall. This arrangement permits, moreover, of oil 
feed ducts for ensuring good lubrication being conveniently 
arranged in the part J—K without the oil being able to find its 
way to the exhau-t ports. L and M represent such ducts, 
while N is a duct for the supply of the oil—December 5th, 1918. 


DYNAMOS AND MOTORS. 


120,982 (17.675 of 1917). November 29th. 1917.—Commv- 
Tators, Herbert Charles H. Smyth and others, 11, Linden- 
areade, High-road, Chiswick, W.4. 

According to this invention the leads to the commutator 
segments are formed with T-shaped heads fitting into transverse 
slots in the segments. Close to each slot and parallel to it is 
a second slot formad in the segmant into which a caulking tool 
is inserted, so as to bend over the intervening metal strip between 
the two slots and effectively squeeze the lead in good conducting 
contact with the segment. It is found in practice that the 
strips of mica insulation between the segments of the com- 


N° 120,982 Fig. | 
A 





S Wnear sz) 
Fig.5. 


mutator do not wear down so rapidly as the surfaces of the 
segments, and after some use are very liable to leave irregular 
ridges, which impair the smooth running of the commutator 
and cause sparking at the brushes. This drawback is obviated 
by the arrangement in which each copper segment is encased 
except on the upper surface in an envelope of vulcanised fibre 
whieh wears away under the friction of the brushes more rapidly 









the segments turned down at each end. Metal caps are then 
over the projecting ge oa in this way at each end, 

bre caps of corresponding shape being i between the 
metal caps and the copper segments. A tube, preferably of 
steel, slightly longer than the. segments, and fitting closely to 
the inner surfaces of the segments their fibre casings, is 
then inserted, and is turned over at each end so as tightly “a 
pip the metal caps and hold the parts firmly in their positions, 
n the drawing, which shows an example of a construction 
ling to the in ion, Fig. | is a general view of the com- 
mutator applied to the armature spindle, Fig. 2 is a section on 
the line A—A of Fig. 1, part of the cap being removed, while 
Figs. 3, 4 and 5 show a segment detached.--- Norember 29th, 1918, 





SWITCHGEAR. 


121,059 (5322 of 1918), March 26th, 1918.—Ciecurr Breakers, 
Iqranic Electric Comoany. Limited, 147, Queen Victoria- 
street, London, E.C.4 (a communication from the Cutler- 
Hammer Manufacturing Company, Mil kee, Wi in. 
U.S.A. ). 

This circuit breaker is of the non-closable or overload type. 
It comprises essentially an insulating panel, a manually operable 
switch arm A pivoted to the upper end of the panel and carry- 
ing a contact B at its free end ; a pivoted switch arm C pivoted 
to the panel below the manually operable switch arm and also 
carrying @ tact dapted co-operate with the contact 
of the manually operable arm and biased by gravity to open 
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position. A pivoted spring controlled catch E co-operates with 
& pin on the pivoted switch arm for normally retaining the arm 
in operative position, and there is electro-responsive means 
for tripping the catch upon the occurrence of overloads. 
A mechanical connection is provided between the switch arms 
to permit of the setting of the gravity biased switch arm in 
operative position by movement of the manually operable 
arm in one direction, while permitting subsequent closure of 
the switch by movement of the switch arm in the other direc- 
ton.— December 5th, 1918. 


HEATING AND LIGHTING. 


121,018 (829 of 1918). January 14th, 1918.—FuRnace Grates 
FoR Propucers, Alwyne Meade, Kelmscott, Hardy-road, 
Blackheath, S.E.3. 

Tn this grate specially designed cast iron hanger bars A are 
employed for supporting the fuel bed. The hanger bars— 
shown in detail in Fig. 4—are constructed from hard cast iron 
and are of S shape. The upper portion E forms a hook— 
strengthened by webs F—by means of which the bar is sus 
pended from the supporting or cross bars B. The central 
portion of the hanger bars is of convex shape in order that the 
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fuel resting upon the grate may be held away from tae point 
of attachmert of the hook end E. The lower end of the henger 
bar G is bent round, and this end wrapping round the triangular 
portion of the supporting bars B effects a locking action wh.ch 
prevents the hanger bars from becoming disengaged during 
the process of cleaning the fuel bed. To the back of the hanger 
bars is cast a web H. This web is provided with two holes I, 
into which a Y-shaped bar may be inserted for the purpose of 
removing the hanger. bar should it be necessary. The hanger 
bars are suspended from supporting bars B, which are shown 
to an enlarged ecale in Fig. 3.—December 5th, 1918, 


PUMPING AND BLOWING MACHIN GRY. 


121,052 14624 of 1918). Mareh 1*th, 19)8.—ImpeLtreRs FoR 
BINE Pumps, Contraflo Condenser and. Kinetic 





than the metal segments. ‘Tho parts are secured ther ready 
to be mounted on the ariiatune indle in the following mantiet, | 
~ “vy | 

it 


<The 5 in ¢ ve) Acnembled atid 
temunrnrhy sebuied by With pty field In the shuck af n lathe and 


Air Pum Cotttbany, Limited, 3, Central-buildings, West- 
minster, Wil, an Another, 
Phin invention relates te eentrifuga! acid turbine stmipia arse! 
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blowers, and involves, inter alia,a method of repetition manu- 
fasture of such articles with machined blades. ‘Lhe principal 
object of the invention is to enable the manufacture of such 
impellers of improved efficiency. Tne primary feature of the 
invention consists in constructing the blades of the impellers 
in such a Way that the curvatare of their front and back surfaces 
conforms to the same part of the same spiral, evolute or other 
suitable curve, and, in constructing the blades of ‘the different 
impellers in a standard series. from cifferent parts of the same 
curve. By this means the sam» pr ‘filing machine may be used 
for cutting the patterns or for machining the blades of all 
impellers of a standard series. Referring to Fig. 1, A represents 
a selected curve and the detted line B represents exactly a 
part of the same curve displaced through an angle of 15 deg. 
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That is to say, assuming the curve A to be moved bodily around 
the axis C, the part D—E would exactly coincide with the 
dotted curve B. The circles F represent various diameters 
relative to the axis C. Now, if it be assumed that the circles 
range from a diameter of 2in. to a diameter of 24in., the circles 
increasing in diameter in inerements of 2in.,; the curves A and 
B represent the front and back surfaces of any blade required 
for an impeller having internal and externa] diameters ranging 
between 2in. and 24in. Thus, to take a specific example : 
Suppose blades are desired for an impeller of 6in. internal 
diameter and 18in. external diameter, the section of the blade 
will be that shown in =ction in Fig. 1. Such a blade is shown in 
Figs. 2 and 3, and the curvature of both its front and rear 
surfaces will conform to exactly the same part of the same curve. 
—December 5th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


121,089 (10,786 of 1918). July 2nd, 1918.—REAR AXLES FoR 
Meror Veuicies, Albion Motor Car Company, Limited, 
South-street, Scotstoun, and others. : 

This is a banjo type axle specially applicable to worm-driven 
vehicles. An example of the improved axle structure is shown 
in the accompanying drawings, in which Fig. 1 is @ rear 
elevation, and Fig. 2 a sectional side elevation. In this example 
the worm A is arranged above the usual differential casing with 
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ite external worm-wheel B and laterally extending axle shafts 
C whieh are housed within the axle arms D. Worm, differential 
easing and worm wheel all lie within the circle of the annulus E, 
the centre F of which lies above the axis G of the axle shafts and 
arms. The banjo portion being thus of annular form is easily 
machined, while the usual outer covers H J for that reason are 
also easily machined and fitted. December 5th, 1918. 





120,800 (18,143 of 1917). December 7th, 1917.—Grinpixe 
Macutne, William Robert Paige, 8, Sale-hill, Broomhill, 
Sheffield. 

This is a machine for grinding cylindrical objects which are 
rotated at the same time that they are given a longitudinal 
feed motion while being operated on. The ap tus for 
carrying the rotary grinding tool A may be of the ordinary 
ebaracter, such as headstocks B supporting a spindle C, and fast 
and loose pulleys with the grinding tool mounted on the spindle. 
The bar holding device consists of a suitably suppo: hori- 
zontal sleeve or guide E, carried on a screw traversed slide F, 
for advancing the work up to the tool, the sleeve having a 
portion of its length cut away to a depth of about half the dia- 
meter, leaving a gap G. The bar H to be ground is inserted 
endwise into the sleeve or guide, and when the end of the bar 
comes opposite the gap, the slide F is advanced up to and brought 
into eontact with the rotary grinding tool. face of the 


is a front elevation, and Fig. 2 a plan showing a locking mechan- 


iem constructed in accordance with this invention. In applying 
the invention, as shown, to a radial arm sleeve A movable on a 
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grinding tool has a helical groove cut in it which results 
in the abrasive surface being in the form of an upstanding con- 
tinuous helical band. On the object to be ground makin 

eontact with the grinding tool, the former is rotated by frictiona 
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eontact, but it is also at the same time traversed longitudinally 
across the face of the grinding tool, and through the sleeve 
or guide, by reason of the action of the helically formed abrasive 
faces formed thereon.—November 28th, 1918. 


120,997 (18,475 of 1917). December 13th, 1917.—Frep 
MecuanisM FOR Latnes, George William McWilliam and 
another, Clive-street, Bolton. 

This is an invention in connection with “ friction stop ” 
devices in which the depth of cut is regulated by turning a part 
operated by the hand or feed wheel against a friction surface. 

@ arrangement is shown in Figs. 1-4. It enables the limit 
within which the cutting tool may A operated by the hand wheel 
to be increased, as compared with previous arrangements. The 
hand wheel A is connected to the shaft B, which may be a 
portion of the screw for operating the cross slide. Upon the 
spindle B is a sleeve C having a flange. In the face of the flange 
is formed a spiral groove leading from a position approaching 
the centre to a position in proximity to the periphery. Fitting 
loosely over the shaft is another disc D having formed in it a 
radially aunt groove which extends across the series of 
grooves, as shown by Fig. 1. It will be seen that a ball E, placed 
between the radial yroove and the spiral groove, will, when the 
flange of tho part é is rotated by the hand wheel A and the 
disc D held against rotation, be caused to travel either from the 


N°120,997 






arctan 
¥- [ 


EE 

















pt 


Fig. 4. 


Fig. 2. 


centre towards the peripheries of the two dises or vice versed, 

according to the direction in which the plate is rotated. A 

sleeve H having a flange is fixed by screws to the stationary part 

of the machine, and within this fixed sleeve H the shaft or screw 

B loosely rotates. The plate D is provided with a concentric 

groove of the tapered formation shown by Fig. 1. Within this 
ve takes the head of a screw K which may by the milled nut 

apa dar to grip the plate D firmly against the fixed flange of 

the sleeve H.—. 5th, 1918. 

121,037 (2597 of 1918). February 13th, 1918.—Rapiat Aru 
Drriiiine Macatines, James Archdale and Co., Limited, 
Ledsam-street, Birmingham. 

This invention applies to radial arm drilling machines in which 
the arm is carried by a sleeve on a cylindrical pillar, and aims 

at providing an improved locking mechanism forthearm. Fig. 1 
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at each end. Such means consists of a bolt D which engages a 
lug E on one side of the slot, and is actuated by the excentric 
portion F on a shaft G carried in bearings on the opposite side 
of the slot. Rotation of the shaft in one direction causes the 
excentric to impose a tension on the bolt which contracts the 
slot, and so causes the sleeve to grip the pillar. The two locking 
shafts G are independently movable and arranged co-axially. 
At their adjacent ends each locking shaft has secured to it a 
lever H, and both levers are connected by links I to the opposite 
ends of another lever J, which is bored out to embrace an 
excentric K secured to a third or operating shaft L mounted 
parallel with the locking shafts, The locking shaft levers are 
so disposed that rotation of the excentric by the operating-shait 
rotates the locking shafts in ite directi D ber 5th, 





re 


1918. 
MISCELLANEOUS. 
120,766 (17,108 of 1917). November 20th, 1917.—Reramixa 
Watts, Harry Humfrey Rumble, Bunbury, Western Aus- 


a. 

This invention consists in forming a series of cavities 7 
jecting horizontally inward from the rear face of the wall, so 
as to take advantaye of the natural slope of the material which 
is retained, and which, falling into the cavities, acts in an auxi- 
liary manner by neutralising the back pressure against them, 
and also interlocking with the wall, thus enabling the cross 
section of the walls to be reduced. To attain these results 
there is formed in the walls a series of cavities which project 
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substantially horizontally inward from the rear face, into which 
the supported material is released to its natural or other incline. 
The inner surfaces of the cavities may be of any gt and the 
cavities may be of any’depth, height, or length, but they should 
preferably extend into the wal!s, beyond the limits to which the 
natural slope of the backing would reach, and “wy be formed at 
varying levels and at varying distances apart. ig. 1 is @ sec- 
tional elevation illustrating one embodiment of the invention. 
Fig. 2 is a similar view Showing a modified form of cavity or 
recess, and Figs. 3 and 4 are horizontal sectional detail views. 
November 20th, 1918. 








PORTHCOMING ENGAGEMENTS. 


SATURDAY, JANUARY IIrz. 


Roya Instrrvtion or Great Barrarm.—Albemarle-strect , 
Piccadilly, W. 1. “The Fish of the Sea.” “ ale 
Fishery,” by Professor D’Arcy W. Thompson. 3 p.m. 

Brrrish FounprymMen’s Association: Lanoasatre Brancu. 
—Maunicipal School of Technology, Manchester. ‘‘A Brass 
Foundry Problem, with notes on the Melting of Non-ferrous 
Metals,” by Mr. G. C. Swift. 4p.m. 


MONDAY, JANUARY 13rz. 

Cuaapwick Posiic Lecrores.—Lecture Room, Royal Society 
of Arts, John-street, Adelphi, W.C. 2. ‘* Fuel Economy and 
Health.” Lecture II. “ Heat Requirements of a House,’’ 
by Mr. A. H. Barker. (Illustrated by lantern slides.) 5.15 p.m. 


TUESDAY, JANUARY l4ra. 


Instrrotion or ExzcrricaL Encrngerers: Norta-Wrstern 
CenTRE.—Engineers’ Club, Manchester. Kelvin Lecture. ‘“‘ The 
Dynamical Theory of Electric Engines,” by Mr. Ll. B. Atkinson. 
7 p.m. 

Tue InstituTIon oF Crvit Encrneers.—Great George-street, 
Westminster, 8.W. 1. Papers, ‘‘ Slips and Subsidences on the 
Ceylon Government Railways,” by Mr. Austin G. Cooper ; 
ii Piotermaritaburg-Biet Spruit Deviation,” by Mr. F. W. Scott. 
5.30 p.m. 

Norra-East Coast INSTITUTION oF ENGINEERS AND SHIP- 
BuInpERS.—-Lecture Theatre, Literary and Philosophical 
Society, Newcastle-on-Tyne. Paper, ‘‘ The Economic Efficiency 
of Merchant Ships,”’ by Mr. Alexander Unwin. 6.15 p.m. 

* Royat Instirvtion or Great Brrrary.—Albemarle-street, 
Piceadilly, W. 1. ‘‘ Lessons of the War,” by Professor Spenser 
Wilkinson (Lecture I.). 3 p.m. 


THURSDAY, JANUARY l6ra. 
Royat Instirution or Great Britatn.—Albemarle-strect, 
Piccadilly, W. 1. ‘‘ Chemical Studies of Oriental Porcelain,” 
by Professor J. Norman Collie (Lecture I.). 3 p.m. 


FRIDAY, JANUARY 17tu. 
Royat. InstirutTion oF Great Britratn.—Albemarle-strert, 
Piccadilly, W. 1. ‘‘ Liquid Air and the War,” by Sir James 
Dewar. 5.30 p.m. 


MONDAY, JANUARY 20ra, 


Cuapwick Pusrio Lectvres.—Lecture Room, Royal Society 
cf Arts, John-street, Adelphi, W.C. 2. ‘* Fuel Economy and 
Health.” Lecture ITI. ‘‘ Heat Economies,’ by Mr. A. H. 
Barker. (Illustrated by lantern slides.) 5.15 p.m. 


TUESDAY, JANUARY 2lsr. ; 
Tae Faranay Soctety.—Rooms of the Chemical Society, 
Burlington House, W. 1. General discussion, ‘‘ The Theory of 
Tonisation,” to be opened by Professor G. Seuter. 5to 6,30 p.m., 








cylindrical pillar B, the sleeve is slotted atjCjat each end, so that 
suitable mechanism it can be clamped. 
. Separate means for contracting t 


‘tightly on to the 
tvs oo provened 


and 8 to 10 p.m. 
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National Projectile Factories, 
“YPRES,” PORTERFIELD-ROAD, RENFREW, 


aND 


NATIONAL PROJECTILE FACTORY, 
“ AISNE,” FRENCH - STREET, RENFREW. 
The Government have decided to DISPOSE OF 
the above FACTORIES, of which the following 
is a brief description :— 
I.—* YPRES,” PORTERFIELD- 
ROAD, RENFREW. 





ick walls, glazed, 

CONSTRUCTION F “dated. or solted 6) 
AREA OF LAND... 6a. 2r. 8p. 
GROUND Anna oe 
BUILUINGS . 107,298 sq ft. 
PoWER .: .. .. Electric and bydraulic. 
SIDINGS .. . 9in number, 2 loadiog platforms. 
LIVATING . Electric 
BEATING . Kerth Bi-ckman Thermo ventilating 

system. 


FIC 
SocOuMODATION For about 40 clerks. 


wn MSOOMMODATION For about 0 persons and 40 staff. 





IIl.—* AISNE,” FRENCH-STREET, 
RENFREW. 

CONSTRUCTION P one ted ot ast and brick eens ae glazed, 
cohcrete floors. 

AREA OF LAND .. Wa. Ir. lép 

bg rt AREA wet 

BUILDINGS .. 105,763 eq. ft. 

POWER .. Electric. 

SIDINGS.. .. .. 7 in number. 

LIGHTING 

HEATING heith Blackman Thermo-ventilating 
tyotem. 


FICE 
OT OGOMMODATION For about 38 clerks. 


M 
MOC UMMODATION wae 385 persons (including 





poe lars of Factories. Plan 
ah pt ication to }~ LANDS Baar ed 
istetry cf Munitions, 6, St. James’-square, Lou 125 


= 


Aircraft Repsir Depot, 
ANGEL-ROAD, EDMONTON. 


The Government have decided to DISPOSE OF 
the above FACTURY, of which the following is a 
brief description :— 

OONSTRUCTION 





AR&4 OF LAND... 13s 2 ra 
GROUNO AREA OF 
NGS . 23728 
4 ee Bune 010-0 teres om 
PIOINGS 4. oa. cin, 00 Tro 5 ts of sl gs ene 
Electric and h 


re :) Foreed air in <hachead Wash truuks. 
ACC ‘MMODATION For about 60 clerks. 
ACJUMMODATION For about 698 persons. 


Further particulars of factory, plant, and 
machinery may be hal upon application to 
The LANDS DIRECLORATE,. Miuistry of 
Munitions, 6, St. James’s-rquare, London, S. ¥. P 





FOR SALE. 

The Foll. wing Machinery 

AND STORES. ARE AVAIL- 

ABLE FOR IMMEDIATE Dis- 
PO3AL :— 


‘ TOOL GRINDERS and aeene WHEELS. 
1 Scr-w dnvea wars BExC. 
ACCESSORLHS we a) VERTICAL MILLING 
M ‘CHINE, mA Alfred # er bert. 
Seuner ‘IRON @ cases for Gear Wheels of Rail- 
Oin by 4in. 
C MOTOR with Control Panel, with 
h, and one nid Starter. 
No yanrat. i ONOMET R. 
OR EL ECC R:CAL OVERHEAD TRAVEL- 
WHEKLS for 10-Ton Locomotive Travelling 
dard Tree WIRE DRAWING BENCH. 


: Klectrica)- din 
cr. ron a 











lication 
-] the Bosrd of Trade under section 1, Sub-section (5) of the said 


0. BBR 


ational Projectile Factory, 
BIRTLEY, CO. DURHAM. 


The Government have decided to DISPOSE OF 
the FACTORY at Birtley, County UVurham, of 
which the following 1s a brief description :— 


CONSTRUCTION i Mele Factories and Bmd Store 
Walls, ste | frame, brick or c n- 
crete u, part covered 
with c orru; iron ; roof-, steel 
trusses, with wood boarding, 
covered with poilite nating: part 
gliz en a 
AREAOF BI BUILDINGS $41 602 oa, ft. 1 Cs tgroan id fi (The 
“4, +. (3 
Ties aoe sh ios 18 
tively, toa of 1S Store 
83 609 “. fr.) 
POWER .. - se oan, and producer 
gas 
SIDINGS... : over Ab tones with mete length 
; 4 loading platforms. 
CRANES .. .. § traveilers. 
40 1-toa overhead travellers, 
23t mdilto. 
12 6-ewt. travellers. 
6 ¢-ton jb craues. 
LIGHTING ‘ s. 
HEATING . Sturtevant radiators and slow com- 
bustion stoves, 


OFFICE 

ACCOMMODATION For 2% clerks. 

ACCOMMODATION For 3650 persons. 

Further particulars of the factory, plant, 
machinery, and h da ion may be 
hat upon application ‘to The LANDS DIREC- 
TORATE, Ministry of Munitions, 6, St. James’s- 
equare, London, 8.W. 1. 1771 


[22 the Matt rvf the T ading with 


ENEMY AMENDMWENT ACT 1916 ant ia the 
bg he be DE COMPANY, Ltd. 








ness 
to 


A ttogrart bim a elease 

ye say A cele ae Pee gm 5A, ey notice that on 
cr after the 22nd day of Jnu:ry, 1919 they wil} proceed to 
consi ter such boar mena = An bjection may be 
made by any persun to be interested and 
acvord ugly qether s. ve notice that ct Leas at 
be inte-est ds: 5 nae 
— granted is bef..re tae said 22nd 
© the Bo:r 1 of Trade, 55 whieh 
of bis o jection together with «sh nt stitement of the 
on wh ch he claims to be in erested and on whica he 


fran his 
By the Board of Trade, 
1780 R.A PAYNE. 


joc’ 





The l U niversity. of Leeds. |& 
ENGIN eB toc ote Geaptcs 





National Shell Factory, 


ae 

SACKVILLE-STREET, BARNSLEY. 
it of the above Factory I+ VITE 
onhune as ine U ‘fof No S hodanel Ee Suctaty 

—~ er ocentiioeseee « diug Coacero 
consists of two Main “Buildiogs, one »pproxi- 
mately 1006. square, the second 100fc x 40ft The former is 
oat pnb dyd —_ air Comp-es ing snd Electric Power 
and at the present time con '*KO pant for the wauu- 
femstaoGie week, wih Too: Roum and Bixck- 





Januwy 9th, 1919. 


Key ptian State —_ Kuilways. 
COREE oF orem. SLEEPERS. 
ay ee is bei by the Atmius‘ration of the 
E,yp isn State som sey Ms m British Firms for —_ 
ace DELIVERY fur th- wSUPCLY of 900,0.0, say en oe 
KD SCEGL SLEEPERS aud FaSléaiNGs, 





ort of Bristol.— The 
Uif'e'ine Saavices = act ANICAC and BURG 
NER to act as Second Mechanical Assistant 


eo 
> 


io] 





35 
te 
ef 
a 
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ie 
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ee 
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7th January, 





SITUATIONS OPEN 
Wanted, an Engivecr Assistant 


fora T a Estate iu sa, Applicants who must 
bene seas 





ics! EB gineer, wil 








"Demabe of this enquiry will be considered by the 
A ministration, out it docs not foliow tast aay order will 
nLecessa ily be placed 1774 


()tege Harbour Board, New | toa 
ZEALAND. 

boa BOILEs FOR TUG. 

TE «ERS, fur a BULLER or o guLLEaS ee the Tug 

Ce, Tan an 

a son of th. 





© sponibncen sabacmaiiees 
sner for ths Dumiuion of New 


in a sealed en endorsed 
“Tender or Grae, No. @- an twuar-med tothe Coan 
of the Board, wil ve reveived at Duaedw uy till noun on 
Thureday, April 10ta, 1919 
‘Lhe lowest or any Feuder not necessarily accepted. 
w. J. anpoey. 


_ November Ist, 1918. 1796 1_ 


At sistant Kingiveer mata ue el 
; the ate pearons oL mesh ht DE, TRA AYS, Limited, 
“Mase be Naatechiy tained. in Eivcurie * 
generally and. eyceres oy me: + bw: prsetical 
apd experi nee in Track Construction a d Maintenance 
E :gsgement for 4 years, — free passage out and bome on 
emen 


te mwat'on 
Salary Dols to 500 Do's. month, the Straits 
Dollar (38 Dole Fring to, $0 4a © ican a 
Apply by setter, in fs etanen, giving particulars of 


m, and ex erience, 
THE nis Stet Bi hin’s-lane, 
s-l 
1713 Loudou, EC, 4. 


Car ration of Calcutta — 
aoe ) ape ey INVITED for the POST of 
RCL TIVE ENGINERR. Water Works, Calcutta. The 


Omee of, and obia 
from the High .Commissi 
Zeiland, 











required t» keep « motor car, for the u Ee 
pes i will pay bin an lowance of R« 





niversity of London.— 


ASSISTANT WANTED fo: send uve 
Drawing. 1792 
proceed. te ML gor ee givex. Saas *he Sen te will 
a VAL a MINERS ry 
s 


-For Particul srs app’y to the 5. far 
ial chew 


smn year 19 9-20 as fol owe: _ 

In Geol g , Mathematics Ph sics (s) For the year — 
foliows ; in va duseine f: neluding Theory of Mach n 
a:d of Stractures, St of Mate:ials, Surveying, Hydra 
nat wry. Heat Eugines. 

N.B.—Att-ntion is drawn to the provision of Statute 124, 
whereby the Senate is required, if pretioable, to appoiut at 
least ove a-m'uer who dn uot a Te Ge of hs Unrvers ty 

Part 8 f che remuneration and daties can be obtained 
on en woes 

Can sidates must send i External 
R aistrar, Gtu. F GODCHILD, ML i ‘ase, w.th any 

attestation of Caress Iteations ty maj Unlak desir o, 08 

orb Sore Wed: iy de 2th Ja ua 
“ew =, the 3 nate that no application 
«vidual members 


oue Examiue: snip is 
He. tion, wih copies of 
must ba Teapect of each. No 
spylicatt a te 9: rc ~~ 
__Soath ath Keusington, 8.W. 7. 1743 
Wi igan gan and District Mining and 
CHNICAL COLLEGE. 
APPLICAT1O Ns. are INVITED for the POSITION of 
meats penne LEv —— fr day and evening «1 «88 
Salarv xecording to scule(maximum for Honours uraiuate 
or equivalent, a32) © 
may be obtained from the toe igh 
to whom npehetines 8s ahou.d besent before February 5th. 


City of Belfast Bas tricity 


ation INVITE CENDERS for the MANUFAC. 
TORE. ORL: LIVERY and ER&CTiON in BELFAST of the 
undermentioned PLA. NT, vin. > -_ 

(a) ONE 50-Toa OVERHEAD TRAVELLING ELECTRIC 
(b) ONE 5-Ton OVERHEAD TRAVELLING HAND 
(ce) TWOSTon TRAVELLING EV-ECTRIC JIB CRANES. 
(a) TWO atin. ELECTRICALLY DRIVEN CENTRIFUGAL 
(o) ONE Sin, KLECTRICALLY DRIVEN CENTRIFUGAL 
(c) ONE £ jn BLECTRICALLY DRIVEN CENTRIFUGAL 


monials,” ft 
special form of 








Section “1.” 
TIVE CAST IRON WaTER STORAGE TANKS. 
for ether wee be cons dered for either of whe mae maja sections, or 


planeta nna Section 
i —_ other oF parlours my be obtained o: 


apd IDE either HDEW, 
an DER, 8, Queen pene 's Gate, a beard Fe 


. BuuXAM, MIEE, y Kiecirical Engineer, 


Tenders upon the presented forms must be lod in the 
gone 's Office, City Hall, rman, not later that Monday, 


ruary, 19. 
The lowest or any Tender wil 





a S RF 

? (one PACE. Ao a 

: i — BORAT. esa na in dia, 

1 HO 5 Pair 

ein 

nOIDAG Oa8Tt IRON BOIL 

§ Cas. SEX GA NDY B BALATA BELT: ina. 

1 bt Tine AU apreeoars 0 She argent 

Tender forms and full or more ii 
+ be supplied on oon tothe mg SEOMETART, hareet 
swt oetnmeut ye Disposal: tron Somer eae a8, 

ba ee Sap Ny By W706 


ot necessarily be accepted. 
An official ae bta of Ten: 
delivered by } by hand. 0d. Tenders sent by J: misteceered 
BR. R MEYER, 
1731 Town Clerk. 





Gost of a mmoter car will, \f des ted be be ad 
ation and recovered in mouthly 


TThe appointment is ms So patient to the t Fund. Leave 
and other service rules Garporaon, ad mar b+ termin- 
atei at any me time by sic months’ ype eitner side The 
Provident ad 9 mates © Bet exw t of the m» thly 
sa'ary, Ly pe amount is contribaved b y the 
ation. ard the fund accum 


by the Corpor- 
spread over 3 


dia. Memh 





wh are 
embers of the Institut o1 of Civi Engiaee s or 
Gradunsre in Eng neering of s Univer ity and hive had wacer- 
worms epee especially in regard to p.m; 
and modern of wete 
ce) Ca d dates are to state their « -= and experi 





) Ap licvtiuns will be received up to the 7th 
February, 1919, ty 8 W. Goode F LC.S8., t-undin Li+ks, 
pA a uformatl m ¢ ner thin, a 


the 28h Febru 1919, ray the Geoseeay te the ae tte 
ary, cu! 
poration, Mun! pal Uffice 
cc paces. 
1710 Secretary to 


i to clap Am agreement for three years’ service, 
They med. be under #8 Fase fom 9 ented, of 9 0 dk 
ions only Ps ae 
rit ppg 
Addre-s, in first instance 1847, The Bigineer Uf © 184/ 


\V antes, at Once, Manager for 
aaltalian Branch, Otter of Associated British Machine 

Must Ben 
t in sales of bigh cass 


fostae. statin, experieace, &. 
On paar a 


hae First: cl iss Engi reer, 
Wi 

ee serie ts torent bm ra > 

| sercer~ = ekg ae tite Tlanning work yep meee af 

ode eaotivemed Se beery invaren) exam 

eXperience and salary 





i 


oe bri 
e 
34, Victoria-street, 


Secale anatase Wredurvea, State age, 


ee en hs ten S 
ddress in first instance, * PLAN,” Wm. Porteous and Co., 
Advertising Agents, Glasgow. 1482 a 


ee four Modern Marine 
Works in 








ca 
ee a sriomes for ri oan hate tain. 


MBUSTION” no War and Co, Adver- 
me ot, Olaagee. M8-a 





Wanted Immediately, 
a First-class: DESIGNER and CAL- 
CULATOR for Ferro-concrete Work for Grain 
Silos, Warehouses, and auxiliary buildings. 
Address, stating fullest particu ara age, ex- 
perience, salary expected, &c., &., 1557, The 





Engineer Office. 1867 4 
Wicwey Thin o ag whly C-pavls 


Seren Al. awd ee 
the Midlands no St ex, erience ia making 
ust good 


Bericalturl snmtate petioees. be 

mb pre med of on £7 Sar yo ie 
— pete 

confidence, 1857, 1837, The Engineer uffive. wT a 





A’. Expei tienc d Engin-er for 
aes “, strap ox by nae aaincettn 7g Com- 
gy ha wa a sae ne shen for echanics! and 





Sees fete Baas 
UIRED to act as Relief SHIFT ENGIN E#R and 
Fone nn ss ASSL WEAN. Must have hed s,und, tech: ical 
Ban, ane pati pF out Bp ogee on Boi er 

po 


Plant we 
Seats Fal nif Wei oe BL. c/o yo! Mitobetr's oun sing 
Agency, 1, snow-hili, EGL __ 1683 4 
last Furnace Man ger Wa ted, 
with experience «f Coal Furnaces.— Addren 
stating experience and ‘shiyeetemene 1778, The — er 





a 








Gs neral Manayer.—in Conse- 
Stan en retirement tates eta 
nly r aftec 4 years’ vireccors « ere 
Piety. GAS COMPANY Bl RFC UIREB the SERVI 
GENTLEMAN to the tton of GHNEusL ua mata 
GER App! c.nts must have hadathor 
and expe’ aad tant ateo pees & Food genera meeoean 
pe poh ste (me who oas 
comoected with GU b will he filenti:1) must 
regarded as con al) m 
chats age ent ST Pry required, aad ae one and be ~<A 
to thet HAl MAN, Colonel Ste henson, M.P , Gas 
Company's Offices, Commercial-street, She field 1d 4 


in. of L»nvon Auther.ty.— 
PDL mig aT rien an Ape oo ome gare, capabe of 


Works, a pr neon precios! aud s. eoadaee 





ant 
tions from my FO and 


pe a wil not aoe cons Se MEER, 100 Le clontall letter only, 
KC 3. fo ORLER, full parnieniare of experi 
experience, 
trainiag. Tonia wae salary requiced, and 
when at lib-rty. 1719 a 





written notice on 
DSuperanuuaion Actas, 1896 7. 
—_ Wich co Lr addressed to me 
a than Taseday, instan' 
; JW, WHITWORTS, 


Union Offices, Patricroft, 
Tanusry 16th, 1919, 





Continued od Page it. 


Re; Advertisement for Txol Room 


Forem sn in recent issue, under No ae she's the bape yn 
at THE VACANCE Has NUM BE Ea FILLED. 
p BE THe VACANCY HaS NU@W BEN FIL EO 








eAdvertisem nt fu: T ol Risa m 
Foreman ia be issue, unter No 1287, the advertisers 
bog to thank those Teviie {to this advertisement, and to 
state that THE VAUANGY His sow BEGN 7 
‘& 





SITUATIONS WANTED 
Page IV. 


MACHINERY, &c., WANTED, 
Page VIII. 


FOR SALE, 
Pages VIII., XCV., and CII. 


AUCTIONS, Page III and CII! 


PREMISES TO LET OR WANTED, - 
Page Iil. 


WORK WANTED, Page VIit. 
MISCELLANEOUS, Page VIII. &e. 


NUMERICAL INDEX TO ADVER+ 
TISEMENTS, Pa cl. 











ii THE ENGINEER 





SITUATIONS OPEN (continued) 


Well-Establ shed Tin Mining 


Cones F maging! TWO MEN, preferably fa 
commissioned cers, age about 30. Salary £30 to £35 per 
month. ance but y. 
retiable, and accustumed to ane = contevlling labour 

ge avd outfit provided —W . H, vow. W. 
Vickers aud Co , Ltd., 5, Nicholas-lane. Eo 4 ~~ 176l a 


(Shemical Engineer. — Wanted 


fora Comra*y mvnuf curing Vacunm Pans and Multiple 












MACHINE TOOLS. 


WANTED, 


A 








Effets, au ENGINEER, with sound chemical knowlesge, to 
=e ee: 4 the Deparcment Must be capable of dealin 
sin, eparat on of Es*imates ap 


my supervising p 
Deagas 1 2 a up e' quiries, and startieg up Piant.—Send 
of experience salary required, and references, to 
80, The Engineer uffice. 1800 


hemist Wanted to Act as 
A*sSI TANT MANA ?FR in the Fue! and Water De- 
os cf a large Chemicsl Works i» the North of England. 
tor a suitable man, who must have had tr ining 

Trea‘ 





MANAGER 


(Machiné Tool Department) 
IN EXPORT & IMPORT HOUSE. 


Good position, offering unlimited scope, open to right man. 





in. Fuel “Technology, Gas Ana'ysis. and Water 
Ad ioe Tas with fal S ceroninny of training and salary u'red, 
1902 a 










eultiog Engineer (West- 
aren) a ASSISTANT 
pooch A n of re Steelwork, u pon nar 
a stati 
p< mony Raney to 10s, ‘the Be xe! Scat re 





E lectrician for Works A bruad — 
qualided young man WANTED to dg 


Apply in first instance, with full particulars regarding 
experience and salary required, 1760, The Engineer Office. 


1760 











SITUATIONS OPEN (continued) 





CHARGE Renziog aad R Be. f 0.C. Motors and Insti 
State age. experience, = fications,and family, if an: o Write, 
Box E258, Lee and nightingale, Advertising Agents, rerpool. 


SITUATIONS OPEN (continued) 















Engineer, fo for Works Abroad.— 
CHA. RG Raotieg and and Hope of Gas’ Engines State Er. 
Le and Nightingale. “Advertising agate Lorerpee arpook, 1873 4° 


Ezgi gineer- “Salesman Wanted by 


ws Engineer and Manager, 


pote of Oe pealtian desirable ; must be a sound 


ly. —State experi. 
to i967, The Busineer | Leeds, 





cone eres hata ciaxs anaes man need a) 
ence, qualifications, and salary requi! 
uffice. 


Wer orks Management. —Wanted 
r large fp mnmen Raat Lag F1 Manchester district, 
rcs 5 E ote EER 
thor. 


ly 
ex! —_ 
b ne "Dg. well up in erennis tion and and in 
modern tooling practice Good opening for first-rate msn.— 
State age, expe ieuce, salary aeees, dad send ns ~ te 
monials, to 1620, The Kngiueer utiiee. 


W anted, Good Millwii 


DRAUGHTSMAN, partons in all kiads ight a 











with seins mapuincts 

as ASCE WORKS MA Ws Must 
ced in Machine making rather a. in 

ress control, 


experience of Eiectrical sngineeriug, 


an evergetic oc ‘capable man of experience and Initiative — 

Address, giving pee. by ce, experience, salary, 

missi-2-expected, to 7 ine Hngineer Office. a 
Sales 


Experimental Turbine 


Sar on REQUIRED as Manchester and Glasgow 











W anted, Thoroughly Ex eri- 
ENCED DRAvORTAA in = 
pastiular, and §| achine a he ay ely, 4 ful 

at ie RY BERRY and CO., Ltd., Raaet, 





Wanted, Two or Three Junior 


DRAUGHTSMEN A Works in Eastern Counties.— 
Address, 1740, The Engineer Office. 17400 a 








ae Jan. 17, 1919 





SITUATIONS OPEN (continued) 


———ns 


raughtsmen, with Experience 
netrument work, are Sm eget tor 


in Electrical I 
Works | a 8.E. mi district. —Address, he ioe e 
Office. 
kK per ienced Soran 
tare Soe on lor yet AL a ease 
_— ag requii 85 


(} (tood Diaughtsman Required, 


ee eT Sat Tee or Petrol St 
US The 


Engine er Office. fh 
dig aud ‘Toul Design ers Wanted 
= to Small Electrical Work, Must be careful and pale 
coking, =, have had wees on See Soe of ven, 
ial. Th The Seotecm ont ce — is uss 


J and Tool Designer Wanted 
A. 3 has had experience with Modern Maching 

also Drop Forging Dies and gga te ge — Address, giving 
sy othe of experience, age, and salary ei *y he 

















at 





and Tool Draughtsman, als 


'S 
Ji gy for an a Re pehere, Tool 
iy niversal an ns} 

Tool Room.—Apyly, Gor Mw » Walverbampr 





and ‘Tool D,aughtsman 


y 
J tet tegen Badly cag & AT ONCE. —Apety in first instance 
letter, sta mce, and salary re,uired, to 
2 A JONES and SHIPMAN, Ltd, hast Park-road,'L Leo iter. 
. “4y 
Jig and ‘Tool Draughtsman Re- 
QUIRED by om manufacturing Internal at Combustion 
Se gee e of up-to-date Machine Sp 
bam oe, and to pid pre 


ca ere Seto, mating 
_) uoior Draughtsman Required, 








0 Engineer Office. 
to Gas and Oil . details, with shop 





Yompetent Engineering 
Rg 

O) Calbsone? and Baten 1) Botnforced Osocerte eniainn 
of the warehouse type (4 mera) Concrete Masonry Con 
ro and copies of 


struction. (5) Permanent 
“Btatement of experience, of pa 
estimonials to be sent to’ Bex’ win Willig 8, 125, Seana, 
w C. 2, mentioning this paper. 1804 a 





;.™must be conversant with modern Pian: 
Equipment an’ and ah'e to advise on Projected schemes. —Write, 







od heavy: Address. giving age, exp 
pe oat nae: A et ne, The uginesr O Ufice. 1797 a. ” 














Gordes Solent rinoareee Ben Phas | TE 
" ; Wanted, a High-class Expert 
irst elass- Traveller uired, DESIGNER, who tas had a> experionco with al | Th 
having good connection with Bright Steel rs — | kinds of drop ve and uniflow engines salary wi 
—Ad dress. ot tir 
Address, 1535, The Engineer Office ibss a experience, 8 dealer y required, 1783, ee The =e ating ie, age, 


A 





(Food Automobile Technical Man j 
AS en REQUIRED by well en, asa Vehicle Manu- W anted at Unce, a K irst-clas; 


DRAUGHTSMAN, a:customed to Narrow Gauge 


Daughtsman. —Good Man Re- 


Feng 4 with ri cia! Motor Vehicles 
a ress, pera experience, age, as salary required, Ly oe 


Drsoghtsman (8 an (Marine Paging), 


UIRED hg 








and office ex han a “fA tr experience, and 
sala wt ag Dates oak ‘So, Ltd., ha 
Iren Works, Menton, Wen: age ter ry 


M echanical J:aughtsman Re: 
QUIRE De Avply, menting experience, age, and salary, 
Books, i 16 LYLE and SONS, Lw.., Plaistow Wharf, V LE ad 


Mechanical Diaughtsmen. Two 


WANTED at once, for sngineeriog Works near 
London, capable of prepariog working drawings from hend 
tee Good open in Motor Vehicle work will be an 
advan’ = ag for we rechare at aan —Apply by 
pal on particulars of ex ence 4 and 
only, in ing fai Tne Enginecr Office. ; 0 4 


M <P oe, Draughtsman 














mat nae es Neha yd for London distriet a have goed general 
meas ry with i ng a val of Small Work. —Address, gi ving age, salary, and 
eae GHTSMAN,” c/o aot past experience, 1854, The Eagineer Oates 1864 4 





Spare Part oan ts, 
Code Lists, &c.—addréss, s.ating “experience, spécial i 
cations, age, and salary oaeed, S768! The Engineer S i. 


Mexeger hiequired for Small 


Fenn at gee * in Hougkeng, | which is being enlarged 
ust be able to Stee and 


Locomotives ; must have a knowledge of Internal C 
Engines eee, giving full experience, and salary regeved, 
to 1821, The Ep; inecr Office. 


anted, by a a Leading London 


Engineer neering “Firm . y skilled ENGINE 
age & for Internal Combustion Hi s.— Reply. stating 
ine required, 'e 
A 


apd 
ies, The Engineer Office. 


W2 anted, Chief Draughtsman | * 

for Jig ‘aed. Tool Office re Only those wi Eins 
enced oot high-class Motor Car “Work b 
qualifications and agg & need apply. 
paid penne 



























nding ble, urnaces. 

yo ions trom suitable discharg: — would be con 

sigered —App y, stating an ara *: aide salary 
t and Si 


mong ee a . 
5, Birchin-lane, KC 3. 1758 a 


Messrs. Richard Garrett and 


F pin ty > on — ‘tural and Mechani al Rogincer, 
IROUS of aes =e — ICES 
of a ci EN NTL 


EMAN of sound e aaeaenee their 
TRAVELLING REPR¢SENTATIVE on the Gratinent of 
Kurope und in such other foreign countries as es 


a 
Publication Assistants Wanted 
AT = for the Eearnsiciae Untel of noes il Articles and 
Data for E neeriug Apply, statin, 
-, = exrerienee, sary seared, to : PUBLICATION — 
yo ugby. 


ate Fixer.— A Capable and 
energetic MAN WANTED to at sear Piece- 

wort Pric-s, and to Fix Prices fur vew work for large Machire 
shops in London district engaged on heavy class work in great 
variety. Ouly first-class ical: men who have made this 
subject a special study need wite—Ap ipeiientions. stating ex- 
enc, and salary required, to Box 318, Sells, Ltd, 168, 

leet-strevt, EC Cc. 4. 1707 a 


Rew uired, Electrical Represent- 
T 


VES, with estab'ished = in chief indus- 











\y.—Address, 1848, The Engioecr Office. ie 


ves ae Engineering 


DRAUGHTSMAN 














eal "Disighnoas Experi- 


~o one in Electric Crane and similar consi tion, 
Also one A pve mogg J and ie | 
Piant im London Work: = at oe 

Box 943, T — vertising 8, 163, “geen 
Vieto: TT 5 


anted, Draughtsman, Experi 
ENCED ‘in snes —— and Construction of all cl sses 
of Railway Ro! k.— Address, — age, en 
and salary req' r~ 0 1718, The Engineer 1718 a 


Wanted, Draughtsman, Leading. 


Must be exverienced in calculating weights of iron 
and steel ere Knowledge of railway switch and crossings 
work preferred, but not essential —Apply T: SUMM* RSON 
and SONS, Ltd., vugton 1790 











a ‘Tor the sale 
a mos, Motors, and Petrol Rlectric Sets.—Address, 


Ev gineer Off PR61 «° 


Ree aed in Londen District, 
SPECTOR in TOOt ROOM manufacturing Jigs, 
Fixtures for the production of Comm< 


Cy 
P861. 








Too! 

Vabttles Mus: have experience in Tool-room inspection 

prior to 1914. pe not ante on time and your own by maki if Wanted. D rau pk, g-nony htsman Used to 
jeation unless ther cient. 8..ch a men wo netro 

aren tu l charge of tne wpection of Tool Work after proof | strains pe erm — y. With ae ten pom Tye To 


of abihty —Write full particulas salary, &c., to R. WHITE ox 


salary, to 1744 ‘Ih E- gineer (ffice. 


esident Eugineers are Wanted 
AT ONCE in Manchester and~ other bog sad 
districts t> represent a urge firm joe mpd General Lt - 
pore 4 Mi- ceilanea. | — ng-c fice and-Gen' 


is seliog . 
i. cante must state chee omen in fu requires: 
pe when at liberty.—Address, 1679, The Bo = 


1679 a 
ay Es ate in F.M.S. 


of experience, yr and SON: reenter 3 


“a 
W arted, Experienced Railway 
bora pes WAGON DRAUGHTSMEN.— 
Address stating age, ex wy and salary required, -| cae 
“Sheticli Telegraph,” Sheffie 


Want anted, K jrakoihane Gas En 
HTSMAN —State salary required and experi 
ins FIELDING and PLATT, Ltd., Engineers, a. 


anted, First-cla:s Man to 


take Complete of a and 
to latest 














Re- 
QUIRE WELL-EDUCATED YOUNG oaS. about 
rears «f age with practical knowledge of Machipery. as 





ISfANT. Passage paid and bungilow accommodatiou 
egy Four ears’ agreement at A gelentions invited in Correspondeuce. erably accustomed 
detxil, stati v Hane fe 394, care Deacon's, a in Steam Condensing Plants and Gontritugal Pumps. 
Leadenball-street, E.Cc 1759 a Sate experience, age, salary.—Address, 1663, The Engineer 








Shift Engineer Required for ait d for Bia ipyard_ or Sp in, 





Power Plant of Manufactu Firm near London. 
Must be conversant witht the op-ration of 3-phase ap Sgneneting ke gy SHIP UGHTSMAN, 
Piant, Steam furbines, Reciprocating Engines, and Water-tube | experience of Merchant Snipbuilding, Three ~~ 7 
| x, -4 d with soshepacad © stokers, perience with peer offe. eed if desired, and travelling ex and fi fee 
ntand Vertical Gas Engines an advantage. -< paid —Piease reply, stating y, to 1850. The 
Sante tally on rience and lary je'itchals Aave-tising eer Office. 1850 s 
ya a Rag sted c/o ‘Mitch wee 
+. 


Agency.1. Snow. bail z CL 
mite nd Engineer, Biperisnesd 
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THE RICHBOROUGH TRANSPORTATION DEPOT 
AND TRAIN FERRY TERMINUS. 
No. II.* 
THE FERRY SERVICE. 


ALTHOUGH a portion of the New Wharf at Rich- 
borough had previously been brought into use, the 
regular cross-Channel barge service only started in 
December, 1916. It very quickly became evident 
that the enormous. development of the water-borne 
traffic, due to the increasing strength of the British 
Army in Flanders, called for the provision of further 
facilities for the transportation of the military stores 
and material from this country to the French ports. 
Early in 1917, Sir Eric Geddes was appointed Inspector- 
General of Transportation, and Sir Guy Granet 
acted as Director-General of Military Railways, 
at the War-office, during the absence in France, 
and other theatres of war, of Sir Eric Geddes. It 
was during this period that the Army Council adopted 
a scheme which had been presented to it by Sir 
Guy Granet for the establishment of a train ferry 
service between England and France. 

Although train ferries have been successful in 
various parts of the world, notably in the inland 
waters of the United States, and in Denmark and also 
on the Baltic, between Sassnitz and Trelleborg, it 
did not tollow that they could be operated equally 
well in the Channel with its tidal range and other 
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characteristics. There were several difficulties to be 
overcome before the authorities adopted this method 
of transportation, even as a war measure. There 
was the question of ensuring the return of the wagons 
used on the outward journey from this country, and 
loaded, whenever possible, with either salvage or 
material requiring repair. British wagons could 
not be passed indefinitely into France, neither would 
it have been economical to have brought them back 
empty, or only partially loaded. Further, the vessels 
themselves would necessarily have to be of a special 
type, and as such would take a considerable time to 
complete, and would thus interfere with the mercan- 
tile shipbuilding programme which was then a pressing 
problem by reason of the submarine campaign. 
These disadvantages were, however considered to be 
outweighed by the necessity of having facilities for 
the rapid transport across the Channel of heavy 
loads such as large guns, locomotives, railway rolling 
stock, and tanks. Instructions were accordingly 
given on Jaruary 17th, 1917, that three ferry steamers 
should be constructed, terminal ports be selected, 
and the necessarv berths and other incidental facilities 
be provided with the maximum dispatch. The 
three steamers were designed by Sir W. G. Armstrong, 
Whitworth and Co., Limited, of Walker-on-Tyne, by 
which firm two of them were constructed, whilst, in 
order to save time, the contract for the third vessel 
was placed with the Fairfield Shipbuilding and Engi- 
neering Company, Limited, of Govan. Two sites 
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were selected on the Kinglish side of the Channel, one 
on the South-Kast Coast at Richborough, and the 
other on the South Coast at Southampton. Rich- 
borough was decided upon, as that port was being 
developed rapidly in connection with the barge traffic 
to the North-East Coast of France, and the necessary 
additional railway sidings could easily be laid out and 
connected with the South-Eastern and Chatham 
Company’s system. This port had the further 
advantage in that the whole of its area was under the 
control of the Inland Waterways and Docks Branch 
of the Royal Engineers, the military authority to 
operate the new ferry service. The question was 
considered of using old established ports such as 
Ramsgate, Dover or Folkestone, but they were found 
unsuitable owing to their congested state and the lack 
of space for new sidings. Southampton was decided 
upon as the South Coast terminus after the claims of 
Portsmouth, Itchen River, Hamble River, Langston 
Harbour, Chichester and Keyhaven had been fully 
assessed. The most suitable site at Southampton was 
found to be immediately to the west of the Royal Pier, 
where little dredging was necessary. This position 
is sheltered, and it is out of the way of shipping 
passing to and from the Southampton Docks, and there 
is plenty of room in which to turn the ferry steamers. 
The sidings have been constructed slong the foreshore 
on reclaimed ground, and a connection made with 
the London and South-Western Railway at South- 
ampton West Station. 
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ferry steamer at one time had to leave the berth and 
moor in the outer port, but the inconvenience was 
subsequently overcome by the dredging of a pocket 
close to the berth in which the vessel could lie at low 
water. There was sufficient ground close to the berth 
for the necessary sidings, and a junction with the main 
line could be conveniently laid in. The distance from 
Southampton to Dieppe is about 130 miles. 


Tue Train Ferry Bertu. 


The site chosen for the Richborough train ferry 
berth is situated between the end of the New 
Wharf and the sea, as will be seen by reference to the 
general arrangement drawing on page 33 of the last 
issue of THE ENGINEER. Its distance from the sea 
was originally about 5000 yards, but when the new 
entrance channel had been dredged this distance was 
reduced to about 3200 yards. The new entrance 
channel is formed to a curve of about 1700 yards 
radius seawards from the berth, and it was dredged 
to -14.00 O.D. The channel was made 200ft. 
wide at the bottom, the side slopes being at about 
4to1. A turning basin 500ft. wide is provided close 
to the berth in which to swing the steamers. the berth 
having to be entered stern foremost. The berth 
itself has been dredged to — 16.50 0.D. so as to accom- 
modate the vessels at all states of the tide. The 
dredging of the channel was carried out by means of 
six bucket dredgers and two suction dredgers. The 
average number of dredgers at work was four per day. 








After preliminary investigations of the French 
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The dredging operations were subjected to constant 
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Figs. 1 and 2—PLAN AND ELEVATION OF TRAIN FERRY BERTH 


coast between Dunkirk and Rouen by Lt.-Colonel A. 


hindrances due to the tides, weather, breakdowns and 





Gibb, Royal Engineers (now Brig.-Gen. Sir Alexander 
Gibb, K.B.E., C.B.), and Lt.-Col. Brodie Henderson, 

E. (now Brig.-General Henderson, C.M.G.), the 
ports of Dunkirk, Calais and Dieppe were selected as 
the most suitable for the purpose of the ferry service. 
The port of Dunkirk could be approached at all states 
of the tide, and alongside the berth at the curved end 
of Darse No. 5 there was accommodation for the 
necessary sidings. The entrance to the port of 
Calais was not so good from a weather point of view 
as that of Dunkirk, and the docks there were already 
congested. The berth agreed upon with the French 
authorities is situated at the south end of the 
Bassin Carnot alongside the submarine depét. As 
in the case of Dunkirk, it is approached through a lock, 
and the lock gates can only be worked for about two 
hours before and after high water. Calais was only 
decided upon as an alternative to Dunkirk in the 
event of the latter being put out of action through any 
cause, and the two ports were to be worked together 
in conjunction with Richborough. The distance from 
Richborough to Dunkirk is about 54 miles, and to 
Calais it is about 35 miles. The choice of a port to be 
worked in connection with Southampton fell upon 
Dieppe, but not until Havre had been fully considered ; 
the difficulty as to the railway connections finally 
ruling the latter place out of the question. Dieppe 
‘was not congested from either a railway or shipping 
point of view, and a site was chosen in the tidal water 
of the Arriére Port which is available for about five 
to six hours at each high water. At low water the 


enemy air raids, and the average amount of material 
removed per dredger per week was about 13,000 cubic 
yards, at an average cost of 1s. 4d., inclusive of all 
charges. Part of the removed material was deposited 
by means of hopper barges out at sea, and part was 
pumped ashore and a considerable area of land thus 
made available for future use. 

The scheme of lighting the new entrance channel 
was drawn up in consultation with the Trinity House 
Authorities, and ten fixed port and starboard beacons, 
350ft. apart, were installed at the bends of the channel. 
The lights operate on the dissolved acetylene system 
and give one flash every five seconds. In addition, 
a pair of lighted buoys on the same system are spaced 
450ft. apart to mark the sea entrance, the buoy on the 
port hand of the channel being also fitted with an 
gerial ball. 

The tidal range at the berth is from +8.75 O.D. 
H.W.O.S.T. to -2.50 O.D. at L.W.O.S.T., but the 
effect of dredging the new channel has been to lower 
the low water level to -5.50 O.D. The low water 
level at ordinary spring tides at the sea entrance of 
the channel is -7.08 O.D. The steamers draw 
10ft. fully loaded and are thus able to enter the 
channel at all states of the tide except for about 
five hours at extreme L.W.O.S.T. 

The berth—see the drawings, Figs. 1 and 2 above—is 
a timber jetty with arms on each side of the ship ; 
that on the port side is 420ft. long by 26ft. wide: 
while the other on the starboard side is about 130ft. 





long by 50ft. wide. These arms follow the shape of 
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the vessel as they approach the stern, but they do 
not meet each other, since a gap had to be left for the 
communication bridge; the arms are stlayed out- 
wards towards the sea so as to facilitate the backing- 
in of the ship. Bollards are provided for warping 
the vessel in and for mooring her. and two bollards 
are also fixed on shore about 75ft. from the stern 
on each side of the communication bridge. When the 
ship has been pulled home with hawsers attached to 
the latter she fits snugly into the timber berth and 
.lies truly central with the communication bridge. 

The jetties are built of timber piles 12in. square. 
spaced 10ft. centre to centre and driven down to 
about -20.00 O.D. into firm sand. The piles are 
well braced in both directions and alongside the port 
jetty a line of steel sheet piling was driven to —-26.50 
O.D. to prevent the high ground on that side falling 
into the berth; the piling is partly supported by the 
jetty and partly held back by steel ties anchored to 
large concrete blocks, and is finished off at 13.50 O.D. 
The deck level of the jetties was fixed at 22.00 O.D., 
the greatest height to which the fenders on the vessels 
will rise at high water with the ship unloaded being 
about 20.50 O.D. 

The foundations for the tower from which the 
communication bridge was to be suspended were 








formed by driving 12in. by 12in. timber piles over 
the area required. The piles were driven to —20.00 
O.D. and were finished off at +2.500.D. A timbered 
trench was sunk behind the steel sheet piling at the 
end of the dock down to —1.50, at which level hard 
sandy clay was met, and 6 to 1 solid concrete was 
filled in and carried up round and between the bearing 
piles to +12.500.D. ready for the bridge bearings. 
The communication bridge was erected upon a staging 
the land end of which was carried upon temporary 
timber piles driven into the bridge dock. The sea 
end of the staging was carried upon timber trestles 
supported from the tower foundations, recesses having 
been left in the concrete on purpose. Temporary 
piles were also driven on the starboard side of the 
dock to carry a crane road, and also alongside the 
tower leg on that side to carry a 10-ton derrick crane 
with a 75ft. jib with which the bridge sections were 
erected. 

The bridge was built about 11ft. above its final 
level and was lowered into position by means of 
temporary steel lowering screws attached to the ends 
of the permanent suspension bridge. These screws 
had @ vertical range of about 4ft. 6in. and lowered 
the sea end of the bridge into wire rope slings hung 
from the overhead girder of the tower. The screws 


placed in position by driving steel sheet piling to form | were then removed and the lower links of the per- 
closed boxes to the shape shown on the drawings; ' manent suspension gear were coupled up the weight 
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sand drags are provided on each side of the communi- 
cation bridge to prevent traffic being run on to it 
when the ferry steamer is not at its berth. Opposite 
the ferry siclings there are four oil tanks, each capable 
of storing about 535 tons of oil, and adjoining is a 
small pumping station, with two sets of vertical 
three-throw pumps. Ilin diameter by 12}in. stroke. 
Each set is driven by a 34 horse-power electric 
motor, and, against a pressure of 70 lb. per square inch, 
due to friction and head, can deliver about 100 tons 
of oil per hour to the steamer. A pipe line, 6in 
diameter, was laid to the port side of the jetty. 
and by it the oil tanks on the steamer may be filled 
in half-an-hour. 


Tur Tratn Ferry Bripces. 


One of the most interesting features of the whole 
scheme is the plan adopted to ensure a smooth and 
uninterrupted passage for the trains from the shore 
to the ship at any state of the tide and under any 
conditions of loading. The difference in water 
level, and, consequently, in rail level on deck, being 
in some instances nearly 14ft., rail level on the boat is 
7ft. higher at high tide and 7it.:lower at low tide 
than the rail level on shore. Moreover, the draught 
varies with the amount and distribution of the load, 
and, again, a list occurs when either side of the vessel 
is more heavily weighted than the other during 





Fig. 3—GENERAL ARRANGEMENT OF THE COMMUNICATION BRIDGE 


the steel piling used is the British Steel Piling Com- 
peny’s Universal joist piling, consisting of Ld5in. by 
Sin. joists joined together by a standard clutch. 
The piles were driven to depths varying from — 22.00 
to —27.000.D. and those at the outside and ends were 
carried up to + 9.50 O.D., those on the inner face being 
stopped at —1.750.D. After the piling had been 
driven the boxes were dredged out in steps down to 
' +18.50, hard sandy clay being met, and 6to 1 concrete 
was filled in to + 9.50 to suit the level of the underside 
of the steel towers. 

Sheet steel piling was also driven from the rear 
.of the bridge to form a dock for the communication 
bridge to work in. The piles were driven down to 
— 23.00 on the north side, and to —27.00 on the south 
side, their tops being finished off at +9.50 along the 
sides of the dock and stopped off at +3.25 O.D. in 
front of the bridge foundations. The bottom of 
the dock was dredged out to a slope to clear the under- 
side of the bridge, the levels being + 5.0 O.D. at the 
land end and—17.00 at the sea end; the top of the 
slope is protected from wave action hy an apron 
of concrete about 6in. thick. Tae sheet piling is 
held back by 2hin. by iin. tie bars anchored to 
concrete blocks 5ft. by 3ft. 6in. by 4ft. deep on the 
port side, while on the starboard side the tie bars 
are carried back to a row of steel sheet piling forming 
the boundary alongside the river Stour. 

The foundation for the land end of the bridge was 





being then supported by the hoisting machinery ; 
the wire rope slings were then in their turn dispensed 
with and the bridge lowered for the remainder of the 
distance by the permanent gear. The land end of the 
bridge was lowered by means of two hydraulic jacks 
placed on timber packings close to the bearings, 
the main girders being rigidly united at that end 
by «& temporary cross-girder against which the jacks 
worked. The piles supporting the temporary staging 
were cut away flush with the bottom of the dock as 
soon as the lowering gear was in position, and had 
taken the weight of the bridge. 

The rail level of the land end of the communication 
bridge was fixed at +13.50 O.D., thus giving equal 
gradients up and down under the varying conditions 
of tide, &c. The working gradients of | in 20 -give 
a range of tide of 10ft., which is sufficient to permit 
of loading or unloading being earried on at all states 
of the tide except dead low water of spring tides. 

The ferry sidings were grouped round the central 
tracks spaced at 1lft. 6in. centres, and in line with 
the communication bridge, and on each side of them 
two double-ended sidings were led off, each of which is 
capable of holding about fifteen wagons. Each set 
of sidings accommodates a complete boat load of 
either inward or outward traffic, and two shunting 
locomotives work between the sidings and the boat, 
back-shunting or hauling as the case may be two 
trains of wagons simultaneously. Catch points and 





loading and unloading operations, with the conse- 
quence that one rail or set of rails is frequently at a 
higher level than the others. These levels continually 
vary, whereas, on shore, the rails are all at a fixed 
level. A steel structure was therefore interposed 
between the shore and the ship known as the Train 
Ferry Bridge, the design of which is shown in the 
drawings given in Fig. 3, and the engravings on pages 
53 and 54. 

The communicating bridges, as well as the train 
ferries, were designed to comply with three distinct 
conditions of loading :—(1) Two trains abreast of 
each other, the wagons being 28ft. 2in. in length over 
buffers, 12ft. 3in. wheel-base, and weighing 3 tons 
each, headed by a six-wheeled coupled shunting loco- 
motive, having a 12ft wheel-base, 6ft. centres of 
axles and the weight of 48 tons distributed equally 
over all three axles; (2) on one track only a loco- 
motive and tender, 62ft. 3in. in length over buffers, 
and weighing (light) 122 tons: (3) on one track only 
a 12in. gun on railway mountings. The stresses in 
the steel work were allowed for on a conservative 
basis. The wind pressure on the Joaded bridge was 
taken at 300 1b. per foot run. and the maximum 
permissible unit stresses at 64 tons per square inch 
for tension and 5} tons per square inch for compression 
and for shear in rivets. An allowance of 30 per cent. 
was made for impact throughout. 

The bridge is of the semi-through type. and 
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' it consists of two main girders with cross girders 
spaced ’ 10ft. apart centres to centres, and hung upon 
pins from the main girder vertical bracing members. 

The main girders present no special features 
of interest, as they are of simple triangulated 
type with vertical and diagonal web members and 
raking end booms. These communication bridges at 
all of the five train ferry termini, that is those on the 
English and French sides, have been built upon the 
same principle, and the only variation is in respect 
of length, which is governed by the tidal conditions 
at each of the ports. Measured from centre to centre 
of bearings, the main spans are as follows: Dunkirk. 
80ft.; Richborough and Calais. 100{t.; and South- 
ampton and Dieppe. 120ft. The single pin connec- 
tions of the cross girders to the main girder verticals 
permit of the bridge accommodating itself at the lower 
end to any list of the boat during loading operations. 
Whilst providing for this, an extra allowance is made 
against an exceptional list due to possible damage as 
the result of collision, or of submarine attack. The 
cross girder at the boat end is of specially shallow 
design to conform to the stepped form of the stern 
of the boat. Horizontal bracing. consisting of plates 
and angles, is provided at the level of the top of the 
intermediate cross girders,. This bracing, it may be 
explained, constitutes a horizontal stiffening girder 
of which the two outer rail joint: form the flanges, 
thus avoiding direct connections of this horizontal 
bracing to the main girders, which would have im- 
peded the freedom of vertical motion of the latter 
relatively to each other. The bottom booms are 
connected, by means of single pins, at 20ft. intervals, 
by five cross stiffening girders. 

These girders carry another’ light horizontal 
system of bracing which is stopped short at the junc- 
tions of the bottom and raking booms. At the shore 
ends the main girder bed-plates are fitted with pins 
upon which the bridge hinges when the outer end 
is lifted or lowered. From the foregoing particulars 
it will be gathered that. instead of rigidly connecting 
the cross girders to the main girders and providing 
a separate hinged flap between the end of the bridge 
and the boat, to allow for a list of the boat, the 
bridge as a whole accommodates itself to such a 
list as well as to tidal variations. Thus, with a list 
of, say, lin 24, the horizontal plane passing through 
each rail level on shore is gradually converted into 
an inclined plane (transversely) of 1 in 24 at the boat 
end, the winding of the plane being so gradual 
as to be imperceptible under working conditions. 
The actual maximum, vertical and relative move- 
ments provided for at the boat bearings of the bridge, 
is 24in. either way before there is any fouling. At 
the boat end each main girder is fitted with a bearing 
of «up-and-ball twpe to ensure a flat bearing on the 
deck at any variations from a horizontal plane under 
working conditions. This bearing, known as the 
* E!-phant Foot,” is shown in Fig. 4. At a distance 
of 21ft. 3in. from the boat end and outside the main 
girders a pair of plated steel towers built upon masonry 
piers support a pair of transverse, overhead, plate 
girders, which, in turn, carry the machinery house 
and hoisting gear—see Fig. 3. The hoisting frame, 
spanning the ferry bridge transverselv, consists of a 
triangular truss from the ends of which depend the 
vertical tension links upon which the main girders 
hang. The sheave pulleys for the steel wire lifting 
ropes are secured to the apex of the lifting frame. 
It may be said that every joint between the sheave 
pulleys and the connections to the main girders is 
made by a single pin to permit of free longitudinal. 
transverse and vertical movement. The ends of 
the lifting frames are fitted with hardwood rubbing 
blocks working in vertical guides against rubbing 
strips in the inner faces of the two towers. Con- 
tinuous rail connections are provided between the 
rail ends on the bridge and boat by means of special 
rail flaps hinged to the end cross girder which engage 
in tapered seatings on the boat deck, in which thev 
are free to slide longitudinally. Hinged plate flaps 
are also provided for the full width of the bridge floor 
for the passage of motor lorries and other wheeled 
vehicles. A solid steel mooring pin, 7in. diameter. 
is fitted centrally between the two tracks on the boat. 
As the bridge is lowered on to the boat this pin en- 
‘gages in a slotted hole in a cast steel plate bolted 
to the end of the bridge floor girders. This locating 
pin serves to preserve approximately the gauge and 
the correct relative position transversely of bridge 
and boat, and also to safeguard against the boat 
parting from the bridge in the event of the mooring 
hawsers giving way at any time. One end of each of 
~ the steel wire lifting ropes is secured to links with 
screw adjustments fixed between the overhead 
‘tower girders near one end. Thence the ropes pass 
round jockey pulleys down to the sheave pulleys, up 
again to the winding drum, round which they take 
two to two and a-quarter turns, and thence, in oppo- 
site directions, over pulleys at the tops of the towers, 
below which they are secured to counter-balance 
weights which work up and down inside the towers, 
as shown in Fig. 3. Equalising bars are introduced 
in the rope systems to ensure equal tension on the 
ropes. Depending from the overhead girders is a 
pair of steel links to which the main girder suspension 
links can be secured by single pins on occasions when 
adjustments have to be made, or when, for any other 
reason, the bridge may. be out of commission for any 
eonsiderable length of time. The bridge may thus 
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be hung direct upon these links and the ropes are 
in this manuer relieved of tension. The counter- 
balance weights are so proportioned that there is 
an unbalanced weight upon the boat of approxi- 
mately 10 tons, to ensure constant contact between 
the bridge and boat. Views showing the communi- 
cating bridge are given in Figs. 6 to 9 inclusive. 


ELectTricaL EQuIPpMENT. 


The winding drum—see Fig. 5—is actuated 
through a reduction gearing by an electric motor 
of 20 horse-power, running at 500 revolutions per 
minute, and driving through worm and spur gearing 
the cast iron grooved rope drum. Hand gearing 
is provided by which the bridge may be raised or 
lowered in case of a breakdown in the electrical 
machinery. The ropes are 5in. circumference each, 
with an estimated breaking strength of about 120 
tons. The spur gearing is of steel and the worm gear- 
ing is enclosed in an oil hath. The worm wheel has a 
phosphor bronze rim, the worm being of forged steel 
and provided with ball thrust bearings. Two 
clutches are provided, one to disengage the worm 
gearing while working by hand, and the other to 
enable the drum to run freely after the bridge is in 
position on the train ferry, so as to allow the necessary 
movement or floating action. This latter clutch 
can be withdrawn by hand when the ship end of the 
bridge has taken its bearing upon the deck of the 
vessel, there being no load upon the clutch at that 
time. An automatic arrangement is, however, pro- 
vided which consists of an electric solenoid energised 
through the medium of a spring gear mounted cen- 
trally on the ship end bearings. This gear completes 
an electric circuit when the bearings have taken their 
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limit and no-volt releases. All the connections 
between the main switch, controller. resistances and 
motor consist of 2500 megohm C.H.A. quality rubber 
insulated cables contained in heavy gauge screwed 
conduits. F 
SIGNALLING ARRANGEMENTS. 


Upon arrival in the berth the train ferry is moored 
in position, stern on to the bridge. The outer end 
of the bridge is then lowered until both girders have 
taken their seating on deck, the mooring pin ensuring 
the correct relative positions of boat and bridge 
respectively. The rail flaps fall into their tapered 
seatings and the platform flaps rest on the deck. 
As soon as the bridge has been lowered on to the 
steamer the automatic release gear comes into action, 
and withdraws the clutch in the machinery house, 
leaving the ship end of the bridge free to follow the 
motions of the ship. The ship’s officer then exchanges 
bell signals with the bridgeman in the machinery 
house to indicate that the bridge is in its correct 
position, and pulls over his control lever, which 
completes the release of a control lever in the 
machinery house. This lever can only be released 
after the clutch is out and the shipman has pulled 
over his lever. The bridgeman, after exchanging 
bell signals with the ground cabin, where the signal 
and point levers are placed, is then able to pull over 
his control lever, and thereby releases a control lever 
in the ground cabin, and operates the overhead disc 
signal. By these movements the ship’s officer is’ 
prevented from restoring his control lever to the 
normal position, and it also renders it impossible 
for the clutch to be put into gear again. The man 





Mailed to Clear Wues 


in the ground cabin, by pulling over his control lever, 
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Fig. 4—DETAILS OF BALL 


correct bearing on the deck of the ship and the 
solenoid then instantaneously withdraws the clutch. 
The hand gear is disengaged when the bridge is 
being operated by electric power. A_ solenoid 
operated brake is incorporated with the motor, and 
is capable of sustaining the full load. This arrange- 
ment is such that if the current fails, or is cut off, 
the brake is automatically applied. There is a hand 
brake of the band type for use with the hand gear. 
The motor and gearing are bolted to a cast iron bed- 
plate machined to take the various parts, and also 
on the underside to suit the girder work on which 
it is bedded. The electrical equipment of the train 
ferry bridge at Richborough was designed for opera- 
tion at 220 volts, direct current, and it may be of 
interest to state that at Southampton 400 volts, 
direct current, is used ; at Dunkirk, 500 volts, direct 
current ; at Calais, 200 volts, three-phase, 50 cycles ; 
and at Dieppe, 200 volts, direct current. The elec- 
trical equipment to suit the alternating current supply 
is generally similar to that of the direct current, but 
modified to meet the varied conditions. The motors 
are of the totally enclosed, compound wound, re- 
versing type, rated to carry their full loads continu- 
ously for half-an-hour with a temperature rise not 
exceeding 50 deg. Cent. The controller in the 
operator's cabin is of the drum reversing type with 
single crank handle, with two minute rated protected 
type resistances, and so arranged as to give specially 
slow speeds in either direction on two of the notches. 
The main switch is also fixed in the operator’s cabin, 
and it comprises a double-pole, loose-handle type 
totally-enclosed circuit breaker with overload time 























PIVOT AT STERN OF SHIP 


which has been liberated by the bridgeman’s action, 
releases the signa] and point levers, and also prevents 
the bridgeman’s control lever from being restored 
to the normal position. In case of emergency, the 
bridgeman, by breaking a seal, can restore his control 
lever, place the clutch in gear, and lift the bridge 
away from the ship. The aforementioned disc 
signal is placed on a gantry close to the landward 
end of the bridge, and when it is set to “clear” 
by the bridgeman it is an indication to the grounds- 
man that the bridge is ready for traffic. Again, 
in emergencies, either the shipman or the bridgeman 
can throw it to “ danger,” thus indicating that traffic 
on and off the bridge must cease, The signal can- 
not then be placed to the “clear” position again 
until the locking has been restored to normal, and the 
necessary permission obtained for the resumption 
of traffic. The sequence for restoring all the gear 
to the normal position is commenced by the grounds- 
man replacing his signal and point levers and also 
his control lever. This done, the bridgeman is then 
able to press a plunger which permits the shipman 
to restore his control lever to the normal, and then 
the bridgeman can restore his clutch lever to the nor- 
mal, throw in the clutch, and lift the bridge. 


Tur Cross-CHANNEL TRAIN FERRY. 


As we have previously said, Sir W. G. Armstrong, 
Whitworth and Co., I.imited, of Newcastle-on-Tyne, 
were commissioned to design three cross-Channel 
ferry steamers, two of which, designated. T.F.1 and 
T.F.2 respectively, were built at their Walker Ship- 
yard, and engined by the Wallsend Slipway and 
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Engineering Company, Limited, whilst the order 
for the third vessel was placed with the Fairfield 
Shipbuilding and Engineering Company, Limited, 
of Govan, Glasgow. Of the Armstrong vessels, one 
which is designated T.F.1, is in service at Rich- 
borough, and the other, designated T.F.2, works 
from Southampton, whilst the Clyde-built train ferry, 
known as the T.F.3, operates from Richborough in 
conjunction with the T.F.1. In passing, it may be 
said that quite recently an additional train ferry 
route has been opened by the military authorities, 
between Southampton and Cherbourg (91 miles), 
and that for this service the train ferry Leonard, 
which was built for the Commissioners of the 
Trans-Continental Railway of Canada by Cam- 
mell Laird and Co., Limited, of Birkenhead, in 
1914, for the carriage of passenger and freight 
trains across the river St. Lawrence, as between 
Quebee and St. Levis, is used. The comple- 
tion of the Quebec Bridge rendered unnecessary 
the further use of the Leonard as a train ferry on the 
St. Lawrence, and the vessel was acquired last summer 
by the Inland Waterways and Docks Branch of the 
War-office for the cross-Channel service. As the 
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| single-ended boilers, 12ft. 6in. diameter by 1lft. Qin. 
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The deadweight on the above-mentioned draught away square, and seatings are provided for the ship end 


is made up as follows :— 





Cars and freight. . 850 tons 
Oil fuel aie is 80 ., 
Stores, crew and effects 5 
Feed-water i 10 
Fresh water & & 
Spare gear .. 2 3 
960 tons approx. 


The gross tonnage is 2672 tons, and the net regis- 
ter tonnage 1533 tons. 

The vessels are of the single deck type, with fore- 
castle and side erections, and they are so arranged 
that a roof may be added later, if required, for 
covering in the cars. They are fitted with upright 
stem, and the stern is arranged to take an apron 
or bridge. Foreward shelter, main flying bridge, and 
docking bridge decks are arranged, as shown in the 
drawings forming one of our Supplements to-day. 
The propelling machinery consists of two sets of 
triple-expansion engines, having cylinders 18in., 
29in., and 47in. diameter with a stroke of 27in., 
supplied with steam at 180lb. pressure by four 











of the communication bridge to rest upon. The extreme 
end of the stern is stepped down 2ft. in order to 
provide clearance for the ship-end cross-girder of 
the bridge. The sides of the vessels are carried to a 
sufficient height to ensure longitudinal strength, and 
are so arranged that, if in the future a shelter deck 
is found to be desirable, it may then be fitted without 
making any alteration to the main structure. In. 
ternally four longitudinal lattice girders are provided 
to stiffen the vessels in that direction, and in order 
to take the weight of the railway tracks and their 
heavy loads. Nine water-tight compartments are 
built in transversely, completely isolating each 
portion of the ship, and inter-communication can 
only be obtained by means of the car deck, except in 
the case of the engine and boiler-rooms between which 
@ water-tight door is fitted. The fore and aft peaks 
are built as tanks, and there are two ballast pumps 
in the engine-room which are connected to the peaks 
by a separate pipe line, of such capacity as will enable 
the two pumps to be worked simultaneously at their 
full duty. 

The forward tanks have a capacity of, approxi- 





























“THe ENGINEER” 


Leonard is of different design and dimensions from 
the other three cross-Channel ferries, special facilities 
were provided for her accommodation at Southamp- 
ton, by the adaptation of the short jetty already 
built there, and the provision of a spur against which 
the end of the vessel is moored, while her own lifting 
deck is adjusted to suit the tide level, so that the 
apron of the car deck affords a direct connection to 
the rails of the jetty. A similar arrangement has 
been adopted at Cherbourg. 

We are now enabled to place before our readers 
the first detailed description of the three sister cross- 
Channel train ferries, as designed by Sir W. G. Arm- 
strong, Whitworth and Co., Limited, for the Rich- 
borough and Calais and Dunkirk, and the South- 
ampton and Dieppe services. These train ferries 
have the following leading dimensions : —- 


Length overall oe a 363ft. Gin. 
Length between perpendiculars oe 350ft. 
Breadth over fenders .. 3 6lft. 6in. 
Breadth moulded . 58ft. Gin. 
Depth moulded 17ft. 3in. 


Draught loaded, mee Te ale apse 
Draught loaded, aft ee ee es 
Mean draught, loaded .. 


10ft. 
oft. Gin, 














Fig. 5—BRIDGE ELEVATING MECHANISM 


long, and fitted with Howden’s forced draught arrange - 
ment and oil-firing appliances. The boilers, which 
have a total heating surface of about 6800 sq. feet, 
are arranged in pairs on each side of the vessel, 
having two oil fuel tanks between them on the centre 
line of the ship. We understand that oil fuel was 
decided upon, in preference to coal, so as to permit 
of the boilers being reduced in diameter, thus allowing 
the moulded depth and the wind pressure on the hull 
to be reduced to a minimum, and also to simplify the 
bunkering arrangements. Reckoned at 38 cubic 
feet per ton, the oil tanks have a total capacity of 
about 83 tons. No particular horse-power was 
specified, but it was laid down that the machinery 
should be capable of propelling the vessel at 12 knots 
continuously under ordinary working conditions, 
on & mean draught of 9ft. 6in., with the full dead- 
weight load of 960 tons on board. The power 
actually developed when running speed trials, with 
940 tons deadweight on these ye was 3220 horse-power, 
the average speed was 13 knots, the displacement 





being 3654 tons on a mean draught of 9ft. 3in. The 
amount of oil used per hour whilst steaming is about 
1.7 tons. Towards the stern end the car deck is cut 
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mately, 160 tons, the aft tanks of 210 tons, and the 
two side pocket (port and starboard) tanks a capacity 
of 40 tons each. The pumps and pipes were designed 
to deal with a capacity of 600 tons per hour. The 
funnels, two in number, which are fitted athwartship, 
are braced together towards the top by means of 
a light lattice girder and are guyed, fore and aft. 
Continuous horizontal timber fenders are provided 
for the full length of the vessel, with skid pieces at 
suitable intervals, as occasions have arisen when the 
main fenders were above the level of the lock walls, 
through which the vessels have had to pass. A 
docking bridge is provided at the aft end of the vessel 
to assist in handling when discharging rolling stock 
over the stern. This bridge has a control standard, 
telegraphs and searchlights, &c., so that the working 
of the vessel may be carried out from this station 
when entering the terminal ports. The main bridge is 
situated amidships, and it carries the chart and wireless 
rooms, with a } kilowatt installation, and captain’s 
quarters. The captain’s bridge and wheel-house are 
placed above the chart-house. The wheel-house 
contains the steam steering gear, telemotor control 
standard and wheel and compass., The engine 
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telegraphs are arranged on the captain’s bridge, 
where there is also a reply steering telegraph con, 
nected to the docking bridge aft. A searchlight- 
l6in. diameter, is placed on the top of the wheel- 
house. ‘The two centre tracks are each 310ft. long, 
and the two outer tracks branch off from them at a 
point close to the stern by means of reverse curves 
of 160ft. radius, and they then run parallel to the 





load them up in a similar way with out-going traffic, 
and then unload and re-load the inner tracks. The 


actual time taken up in the unloading and re-loading 
all of the four tracks is approximately twenty minutes. 
At the French ports, where the siding accommodation 
is restricted and there is only a single line between 
the sidings and the berth at each place, only one track 
The procedure 


is unloaded and loaded at one time. 





taken is about half an hour. The slinging and jack- 
ing is carried out whilst the vessel is getting under 
weigh, and the men are either put ashore by means 
of the port tug or at the locks,as the case may be. 
The class of traffic to be carried is agreed upon each 
month by the Director of Movements (War-office), 
in consultation with the Director of the Inland 
Waterways and Docks (War-office). The wagons 
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Fig. 6—-BRIDGE UNDER TEST 


centre tracks for a distance of about 230ft. The total 
length of track available far the storage of loaded 
traffic is, therefore, 1080ft.. or sufficient to accom- 
modate fifty-four ‘“‘ common-user’”’ railway wagons. 
The total specified deck load was 850 tons, and the total 
deadweight, including stores, spare gear, water and 
_ oi] fuel, 969 tons. The tracks are spaced at 1'ft. 6in. 
centres where parallel, and the clearances provided 
between the vehicles and the ship’s structure comply 
with the standard Continental gauge, as do also the 
communication bridges. Rails, of 75lb.  flat- 
bottomed section, are riveted direct to the deck 
and the outer rail of each track bas been levelled up 
to the inner. One of the train ferries has been fitted 
with timber tracks, each 2ft. 7in. wide, flush with 
and following the rails. These tracks were made 
for the wheels of motor lorries to run on, and a total 
of fifty to sixty such vehicles can be accommodated 
on one voyage. 

The train ferries were frequently attacked by 
enemy aircraft whilst at the ports of Dunkirk and 
Calais, and eventually the use of Dunkirk as a ter- 
minus had to be abandoned, owing to the constant 
enemy bombing. As a defence, each of the vessels 
was provided with four 12-pounder guns, two in each 
being placed on high angle mountings. The scantlings 
of the gun positions were, however, such that, bad 
the necessity arisen, 4.7in. guns could have been 
fitted. Magazines are erranged below the water-line, 
with the necessary trunks and ammunition hoists, 
and various anti-submarine devices were also supplied. 
Accommodation. is provided below the cer deck 
for the officers, engineers and crew, whilst the side 
structures on the car deck level are used for companion 
ways, cooking galleys and sanitary purposes, as 
detailed in one of the Supplement Plates. In addi- 
tion to the captain and three executive, and four 
engineer officers and the wireless operator, each of 
the train ferries has a crew of thirty-seven petty 
officers, gunners and men. All of the officers and 
crew are a oe The three vessels were 
built under Lloyds special survey, and according 
to their “ A” classification with freeboard Channel 
service, and they each cost approximately £190,000. 

The sidings at each of the ports are used for mar- 
shalling the wagons delivered from the main lines 
concerned, so that whenever the train ferry is berthed 
& complete boatload is ready to run on board. The 
usual practice st. the English ports is to unload 
Simultaneously the two outside tracks on the steamer, 























Fig. 7—BRIDLE BEING CONNECTED TO SUSPENSION 


adopted in securing the wagons on the ferry steamer, 
on both sides of the Channel, is as follows :—As soon 
as a line of wagons has been backed on to the ship 
gangs of men apply all the brakes and place rail 
scotches, six to each track, in position. When the 
boat has been completely loaded each wagon is 
secured tothe ship by four chain slings, one round each 














LINES 


are British stock, and they are returned to this 
country as quickly as possible, and are not allowed 
to be used:for local traffic in France. They are 
labelled specially for the train ferry service, and a 
system of advices and checks has been organised 
to fix the responsibility for all delays, &c., in the 
movement of the wagons. The control of the traffic, 





Fig. 8—VIEW OF BRIDGE, SHEWING TRAIN FERRY IN BERTH 


buffer casting, and shackled to ring bolts riveted 
to the deck. The slings are tightened up by means of 
union screws with fly nuts. Four jacks are then 
placed under each wagon at the eorners of the body 
and its weight taken by them, thus relieving the 
springs of part of their load and preventing all 
oscillation during the sea passage. About fifty men 
are engaged in securing the vehicles,and the time 





berthing and loading, is in the hands of the Director 
of Iniand Waterways and Docks, so far as the home 
ports are concerned, and in those of the Director of 
Docks at the French ports. The sailings—deter- 
mined partly by tidal, but more largely by naval 
conditions, for the vessels had prior to the Armistice . 
to be escorted and the reutes swept for mines—are - 
controlled by the Navaj Transport Officers at the 
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respective ports, and according to the current 
Admiralty regulations. On the average, a daily 
service has been maintained between Richborough 
and Calais, and one sailing every forty-eight hours 
on the southern route between Southampton and 
Dieppe. The cross-Channel train ferry service 
started from Richborough in February last, from 
‘which date, up to the middle of December, 250 out- 
ward trips had been made, and no less than 185,000 
tons deadweight had been exported, and 58,000 tons 
deadweight imported. No fewer than 6200 wagons 
had been sent over for the War Department, they 
having been almost entirely loaded up with cargo 
for France on the outward journey, whilst 320 brake 
vans and 150 heavy main line railway locomotives 
had also been dispatched overseas by the train ferry 
service from Richborough. By the same means, 
and during the same period, 685 tanks, averaging 
2S tons each, and four 14. 2in. guns on railway mount- 
ings, and having an average weight of 301 tons, 
had been transported. 

The cross-Channel ferry service was undertaken 
purely as a military problem and to meet very special 
circumstances, and there will not be many people, we 
think, who will question that it has contributed its 
quota to the successful prosecution of our arms. 
Be that as it may, we content ourselves by quoting 
the foliowing paragraph extracted from Sir Douglas 
Haig’s latest despatch, that dated 7th January, 
in which this notable and well-deserved tribute is 
paid :—‘‘ During the period under review—that follow- 
ing the successful termination of the great defensive 
battles on the Somme and Lys rivers, up to the final 
triumph of the Allied cause—the Channel train 
ferry service, opened in February last, has proved 





War-office engaged on the designs of the various 
details of the train ferry scheme from its inception 
and to completion, were Major F. Stanford, 
R.E., assisted by Major H. Best, R.E., and 
Captain D. Anderson, R.E. Working in asso- 
ciation with the War-office authorities were 
Lieut.-Col. J. K. Robertson, R.E., in charge 
of the constructional companies; Lieut.-Col. W. 
Blomefield, R.E., in charge of the traffic companies ; 
and Lieut.-Col. R. J. Carruthers, D.S.C., R.E., in 
charge of the marine and train ferries companies at 
Richborough, the three last mentioned officers 
being directly responsible to the Commandant at 
that station, Brig.-General A. J. Allen-Williams, 
C.M.G. 








A VISIT TO BASINGSTOKE. 


On Friday of last week a large party of repre- 
sentatives of the Press visited Basingstoke at the 
invitation of John I. Thornycroft and Co., Limited, in 
order to inspect the company’s motor lorry works, 
and to gain some insight into what have been the 
firm’s activities during the war. In common with 
many other firms throughout the country, Messrs. 
Thornycroft have for the past four and a-half years 
been engaged on war work to the exclusion of every- 
thing else, and, fortunately for them, as it will doubt- 
less prove to be, the work was very largely that for 
which their works were specially designed. At Basing- 
stoke, for example, though other things, as we shall 
show later, have been produced, the staple output 
has been motor lorries and internal combustion 




















Fig. 9—-COMPLETED BRIDGE SEEN 


of inestimable value.” There are other interesting 
features associated with the establishment and 
successful development of the Transportation Depét 
at Richborough, and details of them we hope to 
publish in subsequent issues. The successful prose- 
cution of any great undertaking is never entirely 
attributable to any one individual, and the cross- 
Channel train ferry service from Riechborough is 
no exception to that rule. To Sir Guy Granet, the 
one time Director-General of Movements and Rail- 
ways at the War-office, and his successor, Sir Sam 
Fay, the present bolder of that office, is due the incep- 
tion and development of the scheme, and very closely 
associated with them have been Major-General A. S. 
Collard, C.B., C V.O., and Brig.-Gencral A. S. Cooper, 
C.B., C.M.G., who was appointed the Director of the 
Inland Waterways and Docks Branch of the War- 
office, when, in June, 1917, General Collard, on the 
re-organisation of the Admiralty staff, was appointed 
Deputy Controller of Auxiliary Shipbuilding, and 
subsequently to serve as one of the assistants to 
Lord Pirrie. A large share of the administrative 
work has devolved upon Lieut.-Col. E. A. Weston, 
C.M.G., R.E., who has been the chief executive 
officer of the Inland Waterways and Docks, Royal 
Engineers, since its establishment as a distinct sub- 
directorate at Whitehall. Not only did Sir W. G. 
Armstrong, Whitworth and Co., Limited, design 
the three train ferries and build two of them, but, 
in association with Lieut.-Col. (now Sir Harry) 
Livesey and his staff, they designed and constructed 
all the communicating bridges and the operating 
machinery, not only at the Richborough terminus, 
but at the other four ports, and were responsible 
for the erection at their sites. The technical officers 
of the Inland Waterways and Docks Branch of the 














FROM SHORT ARM OF BERTH 


engines, so thai there was, in the first instance, no 
violent change-over in manufacture, as was the cage in 
so many other factories, nor will there be during the 
period of reconstruction. The Thornycroft motor 
vehicles require no introduction from us. They ha:| 
demonstrated their worth the world over long before 
the war began, and so far from their having lost any 
of their reputation during the continuance of hostili- 
ties, they have considerably added to it. 

The programme arranged for the visitors divided 
itself into three separate parts. There was first of all 
a hill climb in motor lorries, then a demonstration of 
depth charge throwers and trench mortars, and 
finally a tour round the works. Weather conditions 
for the first two items appeared to be anything but 
propitious. As the train from London ran towards 
Basingstoke it passed through a violent squall of rain, 
which had not entirely spent itself when the station 
was reached. However, there were in waiting three 
Thornycroft X type lorries with waterproof hoods, 
and once in them the visitors were amply protected 
from the rain. Moreover, not half of the journey to 
the base of Farley Hill had been accomplished when, 
the heavy cloud having passed over, the sun came out, 
and thereafter, until the works were reached, no 
further rain was experienced, though one could have 
wished that the north-east wind that was blowing 
had been a trifle Jess keen. However, that is by 
the way ! 

Farley Hill is long and steep, the gradient for a 
good part of the way being, so we were told, 1 in 8, 
but the lorries made light work of it, and the top was 
quickly reached. Then they turned and raced down 
hill again, and we fear that, at times, the maximum 
speed permissible on common roads must have been 
exceeded. However, the descent was made without 





casualty either to the voyagers or to travellers on the 
road, and, level country being once more reached, a 
course was steered for Hackwood Park, on Lord 
Curzon’s estate, for a demonstration in which of the 
capabilities of the bomb and depth charge throwers 
permission had courteously been given. 

It may seem curious, perhaps, that a company, one 
of the principal manufactures of which is the motor 
lorry of various types and sorts, should have turned 
its attention to weapons of war. But it should be 
remembered that long before it made road vehicles, 
the firm of Thornycroft was famous for its torpedo 
boats, destroyers, and other fast vessels intended fo: 
warlike purposes, and it was in this connection that it 
became associated with apparatus for discharging 
projectiles containing charges of explosives. It sv 
happened that the necessity arose to design certain 
fast motor boats of small tonnage, light draught, and 
high speed, which should each carry and be capable 
of discharging a torpedo. ‘The ordinary torpedo tube, 
with its accompanying accessories, was out of the 
question, and the idea was conceived that if a high 
pressure could be set up in a small chamber adjoining 
a tube containing the torpedo by the explosion in it of 
a charge of cordite, and if the chamber were connected 
to the tube by means of a comparatively small orifice, 
the explosion gases, being wire drawn through that 
orifice, would act upon the torpedo much more in the 
nature of a push than of a blow such as would be 
experienced were the charge to be exploded in the 
tube itself. The idea worked out well, and then came 
the question whether it could be adapted for the 
throwing of depth charges. It was found to be 
capable of being so employed, and one of the mortars 
shown in operation had been designed for that 
purpose. It was a plain mortar, set at a fixed angle of 
elevation, and having securely fastened to its outside 
and along the lower part of its length an explosion 
chamber just large enough to receive at its upper end 
an ordinary pom-pom cartridge, robbed, of course, of 
its projectile. The lower end of the explosion 
chamber was in direct communication with the bottom 
ot the mortar barrel by means of a small nozzle. 
Screwed into the top of the explosion chamber was « 
cap fitted with a striking mechanism which could be 
actuated by alanyard. The bomb carrier was provided 
with a stalk which fitted fairly loosely into, and 
extended nearly to the bottom of, the mortar barrel. 
In the demonstration an actual depth charge was not 
employed ; there was instead a heavy steel pulley 
which had approximately the same weight. On the 
pom-pom cartridge being detonated the carrier and 
its weight were bodily lifted into the air, and when 
they again approached the ground they were falling 
nearly vertically. 

The firing of another and more powerful mortar 
was also witnessed. The weapon in question had been 
designed for the throwing of heavy bombs, and it was 
mounted on a carriage which could be revolved while 
the mortar itself could have its elevation adjusted 
through a wide angle. When actually fired the angle 
was 45 deg. The construction of the gun was, in 
principle, exactly the same as that of the depth charge 
thrower, but instead of « cartridge a bundle of cordite, 
and a detonating cartridge—the quantity of cordite 
being considerably in excess of that contained in the 
pom-pom cartridge—were employed. On the charge 
being fired the bomb was thrown into the air at such 
a comparatively low velocity that it could be easily 
watched with the naked eye through the whole of its 
trajectory from the muzzle tiil it reached the ground. 
The range was understood to be some 1500 yards. 
As showing the lowness of the pressures in the mortar 
barrel we may say that the latter was simply a piece 
of steel steam pipe which had been in the shops when 
the design of the mortar was under consideration. 
There was no rifling in either weapon. With the 
depth charge thrower there appeared to be no tendency 
for the carrier to turn over and over during its short 
flight, while in the case of the bombs fins were fitted 
which kept the projectiles straight in their flight. The 
exhibition was extremely interesting. 

When the firing was over the member: of the party 
again entered the lorries and were taken to the 
company’s works, through which they were conducted, 
after being entertained at an excellent luncheon pre- 
pared in the works canteen,, and served by waitresses 
chosen from the employees. It would be impossible 
from such a cursory inspection as the time available 
allowed to give a description which would do justice 
to the admirable series of shops of which the works 
are composed. Nor shall we make the attempt. 
Certain points, however, stood out prominently 
Among them may be mentioned the excellence of the 
general arrangement of the tools and the absence of 
crowding; the good quality of the lighting, the 
evenness aud solid character of the floors, and the 
warm airiness of the shops, in which the absence of 
draughts was noticeable. The last named, we may 
say, was due in no small measure to the provision of 
air locks at the entrances. There was a general 
orderliness about the whole place which was most 
noticeable ; nor was this extreme tidiness simply the 
result. of the works having been swept and garnished 
so as to look their best for the occasion, for, from an 
outside source—a constant visitor quite unconnected 
with the firm—we ascertained that it was their 
accustomed condition. 

Apart from actual manufacturing operations, 
which were witnessed in full swing, but which we do 
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not propose in the present instance to discuss, there 
were several points which claimed attention. In the 
power-house, for example, there are running the 
latest type of Diesel engines, and some of the oldest 
steam engines made by the firm, some of which had 
actually done service in fast launches and steam ships. 
Then there were modern multipolar dynamos running 
side by side with very old fashioned bipolar machines 
—all of them giving good service and operating at a 
sufficiently high efficiency to warrant their being 
kept at work. It was a fine example of how machines, 
built perhaps twenty or thirty years ago, were yet of 
such good quality that, though they do not perhaps 
equal them, they can still compare not too unfavour- 
ably with machines of the latest types. 

One of the most striking features of the whole 
works is the spacious physical and chemical testing 
laboratory which has been set up in what was 
originally the works canteen, and of which two views 
are given on page 58. Another shop which attracted 
attention was that in which the case-hardening is 
done, and a view of which is given on this page. In 
a corner of this shop there is an office partitioned off 
by a glass screen, which contains recording pyro- 
meters, one for each furnace. 

Messrs. Thornycroft are evidently believers in 
looking after the comfort and well-being of their 
workers. The remarks we have already made con- 
cerning the lighting, ventilation and warmth of the 
shops indicates that their care of their workers is 
exercised during business hours ; but it does not cease 
when they are over. There has been provided a 
first-class canteen and recreation building. It lies 
just across the road from the works entrance, and it 
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A NEW BRIDGE OVER THE TIGRIS AT 
BAGHDAD. 


_A yew bridge, which has been named after the late 
Lieutenant-General Stanley Maude, K.C.B., has quite 
recently heen age for traffic across the river Tigris 
at Baghdad. The conditions which this bridge is called 
upon to fulfil are somewhat interesting, as will be gathered 
from the following descriptive particulars. The city 
of Baghdad is situated on both sides of the river, and, 
from the first days of the British occupation it became 
evident that efficient bridging facilities were a matter of 
prime importance. An excellent pontoon bridge was 
secured by the Inland Water Transport section of the 
Royal Engineers from Kotal, in Rajputana, which, 
after having been strengthened so as to withstand the heavy 
floods of the Tigris, was used at the north, or up-stream, 
part of the city, and this structure is known as the Kotah 
Bridge. 

Owing to the very narrow streets of Baghdad, and the 
great density of traffic it was quickly discovered that a 
second bridge, southward of the Kotah Bridge, was a 
matter not merely of convenience, but of necessity. 
A temporary floating bridge was extemporised for which 
some twin cylindrical floats, at one time used for carrying 
the pipe-line of a suction dredger, were pressed into service 
to act as pontoons, and a bridge was thus built which 
performed very satisfactory service in the low water 
season. Such a structure could not, however, be expected 
to withstand the heavy flooas of the Tigris, which travel 
at nine to ten knots, and have a rise of 22}ft. Some idea 
of the stresses on a floating bridge at this point may be 
gathered from the fact that it is no unusual circumstan’ e 
for a rise of 10ft. te occurintwelve hours. During tie laet 
floods a heavily laden Mahaila, or native boat of Mesopo- 
tamia, broke its moorings and crashed down on the bridge, 
wrecking a portion of the structure. The authorities 





THE CASE-HARDENING DEPARTMENT 


is well designed and laid out and exceptionally well 
run. Init not only can refreshments be obtained, 
but both male and female workers can find recreation, 
and it is evidently a most valuable and valued 
institution. 

The visit, which was all too short, was most enjoy- 
able and instructive. The visitors witnessed the 
establishment in full operation and busily engaged, 
and a welcome sight, after all the khaki to which we 
have been accustomed so long, was the appearance 
of motor lorries in ordinary colours, as showing that 
the firm’s activities have once more been turned into 
their pre-war channels. Evidences were observed of 
how that Messrs. Thornycroft, in the full conviction 
that in the process of reconstruction mechanical 
road transport will play aleading part, if, indeed, it will 
not be a determining factor, are preparing themselves 
to meet the enormous demand for motor vehicles 
which is certain to arise. For the production of such 
vehicles the shops were specially designed and are 
admirably suited ; and were any testimony needed 
as to the soundness of the work produced it is forth- 
coming from the fact that during the war period a very 
large number—we believe upwards of 5000—motor 
lorries have been constructed on Government account. 








Ir is reported.that the Russian Government has decided 
to introduce the metric system of weights and measures ; 
all traders will be obliged to quote their prices according 
to both the old and the new systems, and tke latter is to 
be introduced by August 2lst; 1921. Fram January Ist, 
1926, the use of the old system of weights and measures 
will be prohibited. 





then decided upon definitely facing the situation, and 
authorised the construction of a floating bridge, which 
would be capable of carrying a tractor and the heaviest 
class of artillery used in Mesopotamia, and at the same time 
take up automatically any rise and fall of the river, and 
also possess means of opening and closing for the passage 
of river craft with the minimum of delay to traffic. 

The design and construction of this bridge was entrusted 
to the Construction Department of the Inland Water 
Transport, Royal Engineers, in May last, and the new 
bridge was completed and open for traffic within seven 
months from that time. The bridge is 1159it. in length 
between the faces of abutments, and it has a roadway 
9ft. 6in. wide and two footpaths, each 3ft. 6in. wide. It 
is capable of carrying on any span a load of 15 tons in 
addition to foot passengers. There is an opening portion 
of 260ft. length which is operated as a single leaf by power- 
driven winding gear, and it has been found possible to 
pass a ship through the bridge, and close the leaf again 
ready for road traffic within a period of four minutes. 
The main portion of the bridge is carried on steel pontoons 
each 34ft. Gin. long by 12ft. wide and 4ft. deep. The 
pontoons at each end of the bridge, on which the approach 
ramp girders rest, are 48ft. long by 26ft. wide by 8ft. 
deep, and they work in vertical guides. The opening 
portion of the bridge is hinged to the girder portion on the 
left bank and it opens up-stream. The approach ramps 
at each end of the bridge consist of two spans of bow 
string plate girders, 62{t. centres of bearings. The 
bearings at the junction of these two spans rest on a tran- 
som working in steel guides. This transom is so 
balanced by counterweights that two men can pull it up 
with differential blocks in order to make such adjustments 
as are necessary to compensate for the rise and fall of the 
river. The alteration in the length of the bridge brought 
about by the different levels of the river is taken up 
automatically by these ramp girders, the space between 
the ends of which is bridged bya sliding cover plate. 
The spans of the bridge proper are lattice steel girders, 
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29ft. 6in. centres of bearings. One end of these girders 
is rigidly fixed to the deck of the pontoon, and the other 
end is connected to the next girder by a pinned joint. 
In order to gain headroom so as to admit of motor launches 
passing under without having to open the bridge, there 
are two special spans, each consisting of six 15in. by 5in. 
rolled steel joists. The whole of the decking of the bridge 
is of teak, 4in. thick, the roadway being covered with 
a special composition to protect the decking from the 
wear and tear due to the considerable volume of wheeled 
traffic which daily is passed over the bridge. 

The pontoons in the fixed portion of the bridge are 
held in position by heavy moorings fore and aft, each of 
the pontoons being fitted with screw adjusting gear to 
which the wire mooring ropes are attached. These 
mooring ropes are made fast to heavy buoys which are 
held by 48 fathoms of cable attached to a 5-ton anchor. 
There are six buoys above the bridge, and a similar 
number below. Owing to the very high velocity of the 
river in flood season, and the strong winds which often 
blow up-river in the low water season, it was necessary 
to employ very heavy mooring appliances both up and 
down-stream. The opening portion of 260ft. has no 
moorings on the down-stream side, as it is held in position 
by the closing haul wire. On the up-stream side, however, 
there are four auxiliary anchored wires to assist this 
portion of the bridge to withstand the flow of the stream 
in times of flood. These wire ropes fall to the bed of the 
river as the leaf is opened, and they are fully taut when it 
is closed. The greater portion of the work in constructing 
this bridge was carried out during the hot weather months 
in Mesopotamia, when the temperature is often 120 Fah. 
in the shade. The heat was so intense that it was then 
only possible for the work inside the pontoons, which 
are completely decked, to be carried out during the night 

riod. 

Pro construct a bridge of this magnitude and under such 
difficult working conditions and in a period of only seven 
months, reflects no little credit on the European, Indian 
and local staff engaged, and on the directorate of the 
Inland Water Transport, Mesopotamia, for which Lieu- 
tenant-Colonel R. 5 Alexander, D.S.O. (London 
Scottish) was in control, assisted by Majors B. L. Harvey, 
of the Reserve of Officers, Indian Army; and R. Angus, 
of the Royal Engineers. 








PLEETWOOD FISH DOCK EXTENSION. 


TuE first section of the accommodation to be provided 
for the manipulation of the fish traffic in the new fish dock 
at Wyre Dock, Fleetwood, belonging to the Lancashire 
and Yorkshire Railway, was brought into use in April, 
1908, but the entire scheme has only recently been com- 
pleted by the construction, on the remaining length of the 
dock frontage, of additional accommodation. 

The fish dock has a water area of 15 acres with a total 
quay frontage of 2600ft. The south-east side of the dock, 
a length of about 600ft.,is used exclusively for coaling 
purposes. In order that the trawlers may get rapid and 
efficient bunkering facilities, three electrically driven 
transporter coaling cranes are provided, each of which 
spans two trawlers lying abreast, and at the same time 
wagons of coal standing on four separate sidings. Each 
crane is capable of handling 50 tons of coal per hour, 
and ean coal two trawlers simultaneously. The covered 
fish slades on the south-west and the north-west sides of 
the dock have been in use for some time, and recently 
the slade and sheds have been extended along the north- 
east side of the dock, giving a totai length of slade frontage 
of 1740ft., at which trawlers can berth to aischarge fish 
and receive supplies of water, ice, &c. The total area 
of the slade as completed is 14,450 square yards, of which 
12,400 square yards are under cover. At the east corner 
of the dock two slipways, operated by  electrically- 
driven winches, are provided for the examination, repairing 
and painting, &c., of fishing vessels up to 650 tons weight. 

The new extension, 530it. in length and 70ft. in width, 
is, as in the case of the former length, constructed of 
reinforced concrete comprised in piles, trestles, beams 
and flooring throughout. The trestles are formed upon 
concrete piles, each 1din. square, with concrete bracings, 
12in. by 12in. and 12in. by 8in. respectively, between 
supporting decking of concrete beams ana slabs made 
monolithic with the trestles. The lower portion of the 
deck, 2}in. thick between the beams, is of ferro-concrete, 
on top of which is a thickness of 1}in. granolithie finish 
of 3 to 1 concrete. The slade is constructed with a fall 
towards the dock of 1 in 20 to within 8ft. 6in. from the face 
ot the quay, where a longitudinal cast iron grid runs along 
the whole length, and is fitted in cast iron frames moulded 
in the deck. From the face of the quay to the grid the 
deck has a fall of lin 42. The covered portion of the slade 
consists of a two storey shed, 52ft. wide, supported on three 
rows of 12ft. by Gin. rolled steel joists. The columns 
are spaced 20ft. apart longitudinally and are connected to 
steel joists, both longitudinally and transversely. The 
roof principals are of timber, cf the Belfast type spaced at 
10ft. centres and covered with felt laid on boarding. 
There are continuous skylights along the centre and sides 
of the roof, and ventilation is provided by means of louvres 
in the central lantern. The upper floor of the shed is 
reserved for the storage of empty fish boxes, and is divided 
into sections to suit tenants, each section being fitted with 
drop doors so that the fish boxes can be lowered on to the 
slade as required. On the landward edge of the stage 
a loading platform of ferro-concrete is provided co-exten- 
sive with the adjoining site to accommodate fish vans and 
wagons for the despatch of fish after the daily sales. This 
platform is roofed over throughout its entire length with 
steel principals supported on Qin. by. Tin. rolled steel 
stanchions, and covered with corrugated iron. An 
electric pump is fixed for the purpose of drawing water from 
the dock for swilling the slade. 

The catches of the trawlers are discharged on to the slade 
in baskets lifted by the ship’s own tackle. The fish is 
then sorted by the owners according to class and placed in 
boxes for sale by auction on the slade. The loading 
arrangements for delivery to rail are of a convenient 
character. 
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GERMAN NAVAL TYPES. 


Or the five German battle-cruisers now in custody 
at Scapa Flow, the latest and most powerful are the 
Derfflinger and Hindenburg, which, if outward appearance 
goes for anything, are sister-ships. There is, however, 
some doubt on this point, though the report that the 
Hindenburg carries eight l5in. guns, as against eight 
12in. in the Derfflinger, remains unconfirmed. The 
Derfflinger, of which we publish a very recent photograph, 
was laid down at the Blohm and Voss yard, in Hamburg, 
in March, 1912, and completed a week or two before the 
outbreak of war. Her dimensions and other particulars 


are as follows: length (on water-line) 689ft., beam 95ft., 
mean draught 27}it., normal displacement 26,600 
tons. The propelling machinery consists of ‘‘ Marine” 


type—modified Parsons—turbines, driving four screws, 











GERMAN BATTLE CRUISER DERFFLINGER 


and supplied by 18 Schulz-Thornycroft boilers, all of 
which are coal fired. The contract called for 63,000 
horse-power and 26.5 knots, but those figures are nominal 
only. The maximum fuel supply amounts to no less 
than 4700 tons, including about 600 tons of oil. Like 
all German battle cruisers the Derfflinger carries a great 
weight of armour. The main belt, 1l2in. thick, is sur- 
mounted by an upper strake of 8in. armour, above which 
again is the 5.9in. battery protected by Tin. armour. 
The extremities of the ship are clothed with 4in. or 5in. 
plating as high as the main deck. At each end of the 
main belt there is a 10in. transverse bulkhead, and two 
protective decks are fitted with an aggregate thickness 
of 7in. over boiler, machinery, and magazine spaces. 
The main battery comprises eight 12in. 50 calibre guns, 

















GERMAN LIGHT CRUISER OF NEW CLASS 


disposed on the centre-line, all the guns having a wide 
are of fire. Twelve 5.9in. Q.F. are mounted in the upper 
deck battery,and there is a number of 3.4in. Q.F., including 
several on A.-A. mountings, in the superstructure. As 
will be seen from the illustration, the Derfflinger is heavily 
built up amidships, in contrast to the low freeboard at bow 
and stern. The large fore tripod carries a fire-control 
station, in the upper section of which a range-finder 
will be observed. Apparently the boats are housed 
between the funnels, and handled by derricks, which 
serve also as searchlight platforms. The rectangular 
objects suspended from the barbettes are life-saving 
raits. Unhke the earlier German battle-cruisers, there 
is nothing beautiful in the lines or general appearance 














DECK PLAN OF NEW CLASS LIGHT CRUISER 


of the Derfflinger, which is low-browed and graceless, 
albeit not without a suggestion of grim truculence in 
keeping with her character. We reproduce also a photo- 
graph of one of the surrendered light cruisers, built during 
the war. The dimensions of this type are not known with 
certainty, but they are understood to be about 5500 tons 
in displacement, and to have had originally a speed of 
28.5 knots. The majority carry an armament of eight 
5.9in. Q.F., reduced to seven in the Frankfurt and, possibly, 
in other units. There are also two 3.4in. A.-A. guns, 
and several torpedo-tubes. The disposition of the arma- 
ment is shown in the accompanying plan. 








MINISTRY OF MUNITIONS ORDERS. 





ELECTRICITY SUPPLY. 


Own January 10th the Minister of Munitions announced 
the revocation as from that date of the Electricity (Restric- 
tion of New Supply) Order, 1918, dated the 8th November, 
1918. This revocation will not affect the previous opera- 


tion of the Order, or the validity of any action taken there- 
under, or the liability to any penalty or punishment in 
respect of any contravention or failure to comply with the 
Order prior to such revocation, or any proceeding or 
remedy in regpect ot such penalty or punishment. 








LETTERS TO THE EDITOR. 
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THREE-CYLINDER LOCOMOTIVE. 


Str,—lI have followed with considerable interest the articles 
and correspondence appearing in your journal on the subject of 
Mr. Gresley’s three-cylinder goods locomotive, but’ since an 
important property of three-cylinder locomotives, having 
particular application to the above engine, seems to have escaped 
your correspondents, I trust you will kindly re-open the subject 
to enable me to refer to it. 

The design of the above engine has been something of a 
surprise to locomotive engineers, and it is clear that many: know 
hardly how to regard it. First let me say that it is gratifying 
to note from your pages that this engine is stated to have come 
up to the expectations of the designer, but it would be interesting 
generally, I think, to know what in particular those expectations 
were and what exactly the engine is capable of performing. 
From the correspondence which has taken place, I cannot but 
conclude that an important feature of three-cylinder locomo- 
tives has been generally overlooked, namely, in it being taken 
for granted that an immensely superior turning effort is obtained 
by the use of three cylinders over that obtained with two. 
No correspondent has so far disputed this; criticism has been 
'evelled at the engine from every possible angle: ‘‘ At the 
incline,” **‘ the number of pins,” ** the short connecting-rod,” 
‘‘ driving on to only one axle,’ *‘ complications,” &c., &c., 
but one and all agree that undoubtedly a superior turning effort 
results from the use of three cylinders over the use of two. 
In the writer’s opinion this claim is the only one worthy of 
dispute, since on it hinge the necessity for Mr. Gresley’s novel 
valve gear, three cylinders, pin joints, short connecting-rod, and 
every other feature so far criticised. 

Primarily, then it is admitted, that for the purpose of driving 
a single crank axle and to obtain an even turning effort, practi- 
cally, no better means need be provided than that of three 
eylinders driving cranks set at angles of 120 deg. It must 
however, be borne in mind that in an engine having coupled 
axles, the even turning effort obtained by the use of three 
cylinders applies only to the axle so driven, and not to the 
remaining coupled axles, which continue to be driven (as in a 
two cylinder locomotive) by only two coupling rods. It seers 
to be accepted generally, that since driving by three cranks at 
120 deg., produces a nearly perfect turning effort in one axle, 
that this applies equally also to the effort transmitted by coupling 
rods to the remaining axles of the locomotive. If such is the 
opinion generally held—and little else can be yathered from the 
correspondence on Mr. Gresley’s engine—let it be said at once 
that the above is very very far from being true. Two coupling 
rods are no more capable of transmitting an even turning effort 
than are two connecting-rods ; and yet in the eight coupled 
locomotive under discussion we have one axle driven by three 
connecting-rods producing an even torque, and three axles 
driven by two coupling rods which are incapable of transmitting 
an even turning effort. In this connection a question or two 
further suggest themselves. 

1. Are not the coupling rod crank pins of this enyine set 
at an angle of 120 deg. ? 

2. Is not each of the three (coupling-rod-driven ‘axles) at 
a disadvantage on the above account ? 

2. Would any designer contemplate a two-cylinder locomo- 
tive, with coupling and connecting-rod crank pins set at an angle 
of 120 deg ? 

4. If such were ever contemplated. could it be an improve- 
ment on two cranks set at 90 deg ? 

5. Would it not be a decidedly disadvantageous arrange- 
ment ? 

In Mr. Gresley’s engine 25 per cent. of the turning effort is 
obtained by means of three connecting-rods, the remaining 
75 per cent. is produced by two coupling rods driving cranks 
set at angles of 120 deg. Suppose, then, that in driving by three 
cylinders an improvement of 15 to 20 per cent. be obtained in 
the tractive effort exerted by the driving axle (which is unlikely), 
such improvement must form only a fractional portion of the 
tractive effort produced in the whole engine. A 20 per cent, 
improvement in a single driver would represent only 10 per cent, 
were the engine four coupled ; ximilarly the liberal estimate of 
20 per cent. in the case of a single driver would represent only 
7 per cent. in the case of a six-coupled, and only 5 per cent 
in that-in an eight-coupled engine. The maximum improve- 
ment possible therefore due to improved toryue would in Mr. 
Gresley’s engine be only 5 per cent. over that of a two-cylinder 
engine of the same type. You recently published a lengthy 
article giving dynamometer car records taken from this engine 
and from a two-cylinder engine of the same type. Those dia- 
grams were of considerable interest ; but records of the perform- 
ance of the above engine would be much more satisfying to 
locomotive engineers, or a statement of the load in tons started, 
on say a grade of Lin 100; after all. a difference in performance 
is the improvement looked for in Mr. Gresley’s engine. A two- 
evlinder engine of similar weight and dimensions should be 
capable of starting a load of about 800 tons on a grade 1 in 100, 
Mr. Gresley s engine might be a 5 per cent. improvement on 
this, namely 840 tons. 

Adhesive efficiency is what is being aimed at by locomotive 
engineers, because the load for an engine is limited as a rule 
to the greatest tonnage which (by virtue of its adhesion), the 
engine is enabled to start. Adhesive efficiency is attained to 
a high degree in electric locomotives which have separate motors 
attached to each of the driving axles, due to the perfect nature 
of the torque obtained in the above locomotives. Similar 
results are not obtainable, however, with electric locomotives 
which use coupling rods, notwithstanding the perfect torque 
existing in the main driving motor. Complications in loco- 
motive design should, therefore, not be deprecated too strongly, 
provided improvement is aimed at and obtained. But when 
we go in for complications, let us at least see that we get an 
adequate return for it. In the case of Mr. Gresley's engine 
we have complications certainly—-the question is, have we an 
adequate return ‘or it ? 


A. MoBetu, M.1.L.E. 
Bombay, January 11th 





EMERGENCY TECHNICAL EDUCATION. 


Sir,—-Problems which have to be solved appear to solve 
themselves when sufficient pressure is brought to bear on them. 
Your leading article on ‘‘ Emergency Technica! Education ” 
seems to give fair warning that the requisite pressure is coming 
which will necessitate not merely an emergency solution, but 
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a complete re-establishment of schemes for the education of 
engineors.- The same need for. ‘*‘ emergency technical educa, 
tion ’’ sprang up in the early days of the munitions movement, 
as well as for actual war purposes in the recent—or present— 
war. In that emergency the problem solved itself easily and 
quickly. Men and women were wanted for all manner of jobs 
in connection with engineering, and somebody, ready at haud, 
was always willing to supply or to equip them. The solution 
of the problem is therefore to continue our education on a war 
footing for peace purposes. This would work out broadly as 
follows :—- 

Let the young man concerned take up a job under an employer, 
and at the same time join a school of instruction. Upon this 
a representative from the school would call upon the employer 
to ascertain exactly what his man wanted, and would advise 
a course of study. Times for attendance at school would he 
arranged to suit the needs of the pupil, and not to exceed, say, 
two whole days a week, At the outset. whole-time attendan«« 
might be desirable for a few weeks. The employer should hc 
the sole judge in all matters concerning the progress or efficien:, 
of the pupil. Methods similar to this have been in vogue duriny 
the war, with what measure of success everybody knows. 

Much machinery not generally found in schools would |, 
required to carry out a scheme of this sort. At the present 
moment large quantities of machinery are being diverted from 
war-time education to nobody-knows-where. Intervention at 
this juncture by, say, the combined institutions of engineeriuy 
would undoubtedly receive sympathetic consideration, anid 
schools of instruction in various parts of the country could 
easily be established. 

A scheme along these lites would be adaptable to the needs ot 
all engineering, many very important branches of which have 
not hitherto obtained direct advantage from an educational! 
source. Moreover, the scheme is elastic, for under the Educa 
tion Act precisely the same principles could be applied on 
broad educational lines to the vouth who stands on the threshold 
of educational privileges, and which every genuinely enter. 
prising employer wishes him to have. 

King’s College, January 14th. 


Hersert G. Tayror. 


PATENTS. 

Sir,—In noticing the letter on this subject in the column- 
of THe FEnariveer of yesterday’s date by «a nameless corre 
spondent signing himself ** H. G. G.,” in which he brings up a 
statemevt in one of my letters on “‘ Patent Law Reform 
(which appeared in your columns} some three months old, 
but in no way challenging the said statement, I would first 
repeat the words he reters to with their context added : “| 
agree with your correspondent when he states that many patent 
are granted which ought never to be granted at all, but then th 
British patent system is more responsible for this than any other 
system, because of the want of a proper system of search, which, 
as every inventor knows, is more in the nature of a larce in 
this country than anything else. On the other hand, under 
the American system, which ‘ Prior Lien’ decries. no patent 
is granted unless the application can stand the test of a world’- 
examination for validity, novelty, &c.; his introduction of 
American divorce proceedings into the argument only tends to 
make his effusion more absurd ’’—-and call vour correspondent - 
attention to the fact that in spite of all precautions, examiner: 
being only human and not quite judges of the High Courts 
are not above making mistakes. 

In any case, they—the examiners—-can only deal with the 
records available, and have nothing to do with whether a patent 
granted will afterwards stand adjudication in court or not. 
Under similar circumstances it may be a moot question whether 
any of a like number of British patents would have been upheld 
at all. James KEITH. 

January Iith. —--— 


RAILWAYS AND LABOUR. 


Sir,---T have for a long time past considered that many of the 
strikes and misunderstandings between Labour and Capital 
might be avoided, and more harmony and good feeling be brought 
about’in a simple way, by arranging for Labour to be representect 
on the Board of Directors of all railway companies and large 
manufacturing compames. a 

My proposal is that in each case the should be 
allowed to elect as their representatives on the board, a certain 
number of directors~in proportion to the number employed, 
where they could explain to their fellow directors the men’s 
views and grievances, and suggest remedies for them, as well 
as from time to time bring forward proposals for improvements 
in working and outputs made by the men.. ‘The Labour 
directors would learn to take enlarged views of the difficulties 
of successful management, and of the responsibilities involved ; 
and both Capital and Labour directors would, by frequent free 
intercourse and discussion, acquire mutual regard and respect 
each for the other and also see that to every question there 
are at least two sides to be considered. 

Having been chief engineer and then manager of a large 
railway system of some ]700 miles in India, I write with practical 
knowledge and thirty-five years’ experience in the management 
of large bodies of men. It seems to me that my proposal is 
a practical one and easy to try, involving none of the difficulties 
of profit-sharing and similar proposals, and it would also be 


inexpensive. 


workmen 


Epwarp W. Stoney, C.1.E., M. Inst. C.K, 
January 11th. 








WOOLWICH ARSENAL. 


Tue following figures for the output from Woolwich 
Arsenal before and during the war period will be studied 
with interest. 





Manufacture. 

During war. 
Average reached 
per month for 
twelve months. 


During 
July, 1914. 


Q.F. cases bai tap we 4,600 253,300 
Fuses at se teat 3,700 .. 375,000 
Shells ee eae sie 7,250 .. 147,900 
Small arms ammunition 4,000,000 .. 40,000,000 
Friction tubes .. .. .. 27,500 .. 360,700 
Brass stampings .. .. 1,300,000 .. 5,400,000 
Brass castings, tons.. .. 92) ins 390 
Filiing. 
DMG Fea ie Sais! ead 39,000 .. 1,043,000 
Fuses ale, ge ee hake 7,150 .. 1,903,000 
Friction tubes ..  ..  .«; 33,000. 507,500 


The number of railway wagons inward and outward 
per month rose from 1800 to 26,000. 
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RAILWAY MATTERS. 





Tue Fuel Conservation section of the United States 
Railroad Administration reports that as a result of its 
campaign it is estimated that 10,000,000 tons of coal used 
on the railways and 840,000 barrels of oil will be saved 
a year. 

CONSIDERABLE improvement in the Great Eastern 
suburban train service, as regards late trains, was made 
on the Ist instant. It will be remembered that when the 
“all-night” trains were withdrawn last spring, there 
was a considerable public outcry. It is not those trains 
that have now been restored. 


One of the happy benefits that a cessation of hostilities 
has brought is the restoration of the transit of the Indian 
male by the overland route. Commencing on Friday last 
it was being sent by rail from Calais to Brindisi. The 
stearaers of the Belgian State Railways are, it is said, 
likely to be shortly running again between Ostend and 
Dover. 

Tue increase of 50 per cent. in passenger fares, anc. of 
25 per cent. in freight rates made at the end of last Jiine 
by the United States Railroad Administration, is gradv.. Ly 
reducing the deficit experienced since the Administ. ‘ion 
took charge of the railways a yearago. It was at one time 
anticipated that by the end of the vear the deficit would 
be 500,000,000 dols., but by the end of September it was 
but 209,000,000 dols., and it is the expectation of the 
Administration that the vear will end with a loss not 
exceeding 100,000,000 dols. 


Ir is reported that Sir George S. Gibb is returning to the 
North-Eastern Railway as edvisory general manager. 
It may be remembered that he was the general manager 
of the North-Eastern until 1996, when he became managing 
director of the Metropolitan Railway, which position 
Sir George held until he went to the Road Board, and was 
sneceeded by Sir Albert Stanley. The return of Sir 
George Gibb to York suggests that Sir Alexander Kaye- 
Butterworth is carrying out his deferred resignation, and 
that Sir Eric Geddes is not available to succeed him. 


A sumMARY of the returns of capital and revenue of the 
railways in the United Kingdom for the years 1915, 1916, 
and 1917 was given in a recent issue of the Board of Trade 
Journal. The increase in capital, as compared with 
1915, was £2,822,000 only, for 1915, as compared with 
1914, the increase was £6,090,000. The ratio of ex- 
penditure to receipts was 60 per cent. in 1917, as compared 
with 63 per cent. in 1914. We would, however, observe 
that whilst the expenditure-given in the railway companies’ 
reports is the actual figure, the receipts shown are fic- 
titious,and are adjusted so as to give net receipts as 
in 1913. 

Accorp1nG to the Board of Trade returns, the railway 
exports for the eleven months ending November 30th 
were as follows, the corresponding figures for 1917 being 
given in bracke‘s :—Locomotives, £1,045,021 (£1,540,025) ; 
rails, £470,393 (£678,501); carriages, £546,805 (£165,017) ; 
wagons, £304,306 (£407,360) ; wheels and axles, £327,844 
(£139,189); tires and axles, £560,400 (£512,288), chairs 
and me‘al sleepers, £139,324 (£69.290); miscellaneous 
permanent way material, £530,479 (£462,522); total 
permanent way material, £1,152,439 (£1,217,307). The 
weight of the rails exported was 25,475 tons (38,390 tons) ; 
and of the chairs and sleepers, 8711 tons (5396 tons). 


Amonc the promotions in, and appointments to, the 
Most Excellent Order of the British Empire, announced 
in the London Gazette of the 7th instant, were the names 
of the following gentlemen connected with railways :— 
To be Knight Commander (Civil Division) : Sir Frederick 
Green League of Mercy (director, Great Eastern Railway), 
To be Commanders (Civil Division): G. F. Dixon, marine 
superintendent, South-Eastern and Chatham Railway ; 
R. H. Selbie, Controller of Horse Transport (general 
manager, Metropolitan Railway); A. E. Towle, Ministry 
of Food {joint manager, Midland Railway hotels) ; L. A. P. 
Warner (deputy general manager, Mersey Docks and 
Harbour Board, and late of the London and North- 
Western Railway). To be Commanders (Civil Division, 
India): F. W. Allum, engineer-in-chief, Nushk Extension 
Railway ; V. H. Boalth, traffic manager, North-Western 
Railway ; W. F. Harnett, locomotive and carriage super- 
intendent, Eastern Bengal State Railway ; H. B. Holmes, 
agent, Oudh and Rohilkhand Railway ; Col. C. M. Pearce, 
general traffic manager, East Indian Railway. To he 
Commander (Civil Division, Sudan): Capt. F. C. Mid- 
winter, general manager, Railways and Steamers. 


Amona those promoted, or appointed, to be Officers, 
Civil Division, was Mr. C. W. Goodall, managing director, 
Messrs. Robert Stephenson and Co., Limited. For India 
there were: F. H. Addis, carriage and wagon superin- 
tendent, Bombay, Baroda and Central India Railway ; 
A. M. Bell, carriage and wagon superintendent, Great 
Indian Peninsula Railway ; J. C. Chase, locomotive super- 
intendent, North-Western Railway ; R. M. Cowley, traffic 
manager, East Indian Railway ; 8. J. Kendrick, carriage 
and wagon superintendent, East Indian Railway ; T. H. 
Le Mesurier, secretary, South Indian Railway; F. B. Mar- 
tin, district superintendent, North-Western Railway; J. F. 
McMichael, district traffic superintendent, North- Western 
Railway; F. J. Page, locomotive and carriage superin- 
tendent, Bombay, Baroda and Central India Railway ; 
F. A. Scott, signal engineer, North-Western Railway ; R. 
V. Symons, district engineer, Great Indian Peninsula 
Railway ; R. Todd, agent, Madras and Southern Mahratta 
Railway ; D. B. Trevor, officiating traffic manager, North- 
Western Railway. Among the promotions and appoint- 
ments to be Members of the Order are :—India: H. 
Armistead, deputy coming and wagon superintendent, 
North-Wexern Riilway; C.C. T. Brereton, ¢ist~ict traffic 
sup-rintendent, North “Westers Railway ; R. H. Dennis, 
assistant to chief engineer, Bengal and North-Western 
Railway; C. F. Langer, controller of stores, Oudh and 
Rohilkhand Railway ; D. L. McPherson, district locomotive 
superintendent, Eastern Bengal State Railway; J. R. 
Phillips, locomotive and carriage superintendent, Burma 
Railways; C. L. Taylor, traffic manager, Oudh and 
Rohilkhand Railway; F. B. Wathen, general traffic 


manager, Madras and Southern Mahratta Railway ; Hon. 
Lieut.-Col. G. R. Webb, general stores superintendent, 
Great Indian Peninsula Railway. 





NOTES AND MEMORANDA. 





In the Electric Railway Journal some acceunt is given 
of the experience of the Oakland, Antioch and Eastern 
Railway with 10in. trolley-wheels. Formerly 6in. wheels 
were used, the trolley pole tension being from 35 to 40 Ib. 
By using10in. wheels the tension can be reduced to 25-30 Ib. 
and a life of 6000 miles or more is obtained. In addition 
various incidental maintenance troubles are diminished. 


THE annual survey of the public health of England 
and Wales by the Medical Officer of the Local Government 
Board, states that the total death-rate for 1911-15 is 
from 42 to 50 per cent. less than that obtaining in 1871-80 
for all ages up to 45, and at every subsequent age-period 
a substantial réduction has been secured. The number 
of lives saved every year, due to reduction of the death- 
rate, between 1871-80 and 1910-12 averaged 234,955, 
and the average expectation of life has increased by ten 
years for males and by nearly eleven years for females. 


AN account was recently given in Ingenioren by Mr. H. C. 
Vogt, of some experience of the utilisation of wind-power 
for driving dynamos. The mills described had sails 
100ft. in diameter and an area of 3930 square feet. With 
& mean wind velocity of 24ft. per second 290 horse-power 
was obtained. Power is transmitted from the main 
shaft by a series of cog wheels with the spokes in tension ; 
rope and chain gearing were found not to answer. By 
means of gearing the speed of the main shaft, 12} revolu- 
tions per minute is increased to 1500 revolutions per 
minute for the dynamo. 


It formerly took t wo years to build an Amevican destroyer. 
One has just been built in a little more than two months. 
These craft, costing £400,000, have the engine power 
of the old battleship Maine and the speed of a motor 
boat. Experience has shown that they are most effec- 
tive weapons against the submarine. When the country 
entered the war it succeeded in completing one in eight 
months instead of two years. Then, with the speeding 
up of production, another was conpleted in six months. 
Finally, in the Mare Island Navy Yard, the destroyer Ward 
was launched 17} days after its keel was laid, and it 
was completed in seventy days. 


By an application of the apron method of develcping 
films as adopted in the Kodak film tank outfit, a portable 
and compact apparatus has been devised for the develop- 
ment of cinematograph films. It is possible to develcp 
films at temperatures ever as high as 95 deg. Fah 
In view of this and the portability of the apparatus it ir 
hoped that the method will be of particular value t« 
explorers travelling in tropical countries. The apparatus 
consists of @ celluloid apron somewhat wider than the 
width of the motion picture film, and a suitable reeling 
apparatus and developing tanks, the film being wound cr 
to the apron, developed, fixed and washed in the apron 
and finally dried by transferring to a collapsible frame 
rack in the usual way. 


Accorpine to the Telephme Enyineor, Mr. G. D. E 
Mortimer, a mining engineer, of Point Loma, Californie. 
claims to have the highest telephone system in the world 
the installation being at an altitude of 15,500ft. above 
the sea level. This telephone system is situated at Sonata 
Bolivia, South America, where the installation of a tele- 
phone system for the Inca-oro Mines Company _betweer 
the various parts of the mine and the town of Yani has 
just been completed. The total length of the line is 10? 
miles, all of the installation being at an altitude of 15,500ft. 
Deep snows, snow slides and ice have to be contended 
with at the mines of the Inca-oro Company, while in the 
valleys of Bolivia the swollen rivers, terrific heat and the 
insects of the tropics are equally unpleasant. 


THE San Joaquin Light and Power Corporation, of 
Fresno, California, has recently constructed a 26-mile 
natural gas line to supply fuel to its Bakersfield steam- 
driven plant. The Midway Gas Company supplies the 
natural gas from the Midway, California, oil fields. The 
San Joaquin line consists of pipe 6in. in diameter, the 
joints of which are butt-welded by the oxy-acetylene 
process. No flanges or screw joints are used on the entire 
line. The Electrical World states that it is expected that 
approximately 6,800,000 cubic feet of gas per 24 hours 
can be delivered at 250 Ib. to 300 lb. pressure through the 
6in. main to Bakersfield. Using an equivalent figure of 
6000 cubic feet of gas to one barrel of fuel oil, there is a 
saving of over 1100 barrels of oil per 24 hours when the 
pipe line is working at its full capacity. 

Srvxce the outbreak of war many new uses have been 
found for the metal magnesium. In combination with 
aluminium and other metals, it produces an alloy, with 
& specific gravity about half that of aluminium, which is 
largely used for aeroplane parts. On the other hand. 
if the weight has only to approach that of aluminium. 
a considerable admixture of heavy metals is possible : 
an alloy containing only 10.30 per cent. of magnesium 
is stated to have great strength. The formule of some 
compositions containing magnesium and aluminium 
recommended for use in automobile and aeroplane con- 
struction are given in Metallurgical and Chemical 
Engineering. Reference is made to a recent patent 
claiming that 92 per cent. of magnesium and 8 per cent. 
of aluminium gives an alloy of specific gravity 1.75, 
with a strength equal to that of gun-metal. 


In the early days of the oil-immersed transformer, 
attempts were made to use some of the fixed oils, such as 
resin oil, linseed oil, cotten-seed oil ; because it was found 
that these oils had a higher dielectric strength than the 
straight oils at that time on the market. It was soon 
found, however, says Mr. W.S. Flight, in the Electrician. 
that the fixed oils gave trouble in the transformers due tc 
the formation of carbonaceous deposits, and about the 
same time it was found that straight oils, free frem im- 
purities and all traces of moisture, had as high dielectric 
strength as the fixed oils. As the latter are not so liable 
to form deposits and are cheaper, their use has continued 
ever since. It has been found that the voltage at which 
a definite thickness of oil will break down depends more 
upon the amount of moisture and other impurities in the 
oil than upon the type or nature of the oil. When tests 
are carried out on clean moisture-free oils it is found that 
those having a low viscosity usually have a higher dielectric 
strength than those of higher viscosity. 





MISCELLANBA. 





WE are informed that Sir Albert Stanley will open 
the London Iron and Steel Exchange, Cannon-street 
Hotel, on Tuesday, February 11th. 

Aw extensive deposit of iron ore has been found on the 
Dalmatian side of Montenegro, while there is coal at 
Berane, oil at Virpazar, and cinabar near Uking. 


Aw aeroplene exhibition is to be held at the Kjeller 
aerodrome, Norway, next summer. Some of the largest 
English and French manufacturers have been invited 
to exhibit. 

THE Canadian Government has temporarily empowered 
the Nova Scotia Steel Company to mine coal in certain of 
the Dominion Coal Company’s areas under Sydney 
Harbour. 

A NorwecIAn company is building the first Norwegian 
glycerine refinery. This company is also preparing at 
Haad Works for the manufacture of detonators without 
fulminate of mercury, @ new invention for the ignition of 
high explosives. 

THE Japanese Minister of Commerce and Agriculture has 
allotted Yen 263,000 to new experiments in obtaining 
nitric acid from the atmosphere. A factory for the pro- 
duction of nitrate manures and sulphate of ammonia is to 
be established at Fukuy. 


THE Controller of Coal Mines announced recently that the 
surcharge of 15 kroner per ton levied on all coal, coke oven 
coke and patent fuel shipped to Denmark would not be 
levied on shipments under contracts made with buyers in 
Denmark after the 3lst December, 1918. 


THE announcement is made that Mr. Edsel Ford, aged 
24, has been elected president of the Ford Motor Company 
at a salary of £30,000 a year, in succession to his father, 
who retires from active direction of the company in order 
to give younger men a chance. He was born in 1863, 
and his retirement will apparently be devoted to the 
building of tractors. 

Fottowine representations by the National Council 
of the Commercial Motor Users’ Association (Incorporated) 
to the Government, it has been notified by the Board of 
Customs and Excise that the contemplated imposition 
of a duty of 6d. a gallon on home-produced benzole, 
which tax was to have come into force on Wednesday, 
the Ist inst., is suspended. 


THE prosperity of the pulp and paper industry in Canada 
‘s indicated by some figures recently issued by the 
Dominion Bureau of Statistics at Ottawa. According to 
this report exports of pulp and paper for the twelve 
months ending September amounted to £13,400,000. 
Exports of wood pulp amounted to 10,918,824 ewt., 
valued at £6,086,000. During the year ending September, 
1918, the exports of printing paper totalled 12,822,712 cwt., 
valued at £7,334,000. 


IN its second report upon the Acquisition and Valuation 
of Land for Public Purposes the Committee of the Ministry 
of Reconstruction says :—A simple, quick and economical 
system for the acquisition of land is essential alike to the 
development of the nation’s resources and to sound 
progress, and a new code established by legislation 
to replace that embodied in the Land Clauses Acts should 
involve a more complete acceptance of the principle of 
expropriation in the public interest than that which has 
prevailed in the past. 


Tue first batch of British aeroplanes ceded by the 
Government to Chile has now reached Valparaiso. It 
will form the nucleus of the new Chilian Air Service, which, 
4s a start, will consist of fourteen seaplanes and fifty 
aeroplanes, all British machines originally built for the 
British air services. Major Huston, of the British Flying 
Corps, is to act as chief instructor of the new force and 
Engineer-Lieutenant Solano is to be the technical head 
of the naval section of theservice. The first Chilian naval 
base will be the island of Omiriguina, almost in the middle 
f Taleahuano Bay. 


THE turbine designer has for many years thought out 
the problems of distortion, and has taken steps to pro- 
vide against destruction from this cause by reducing the 
area of the surface at points liable to touch so that they 
will readily wear away, thereby, says Power, generating a 
minimum amount of heat from friction. He has changed 
the shape of the parts and carefully anneals the castings 
to reduce distortion caused by releasing shrinkage strains 
due to uneven cooling in the moulds and by many other 
processes, but this does not reduce the necessity for one 
being more careful in the methods of handling the operation 
of the apparatus entrusted to the operating man’s super- 
vision. 

THE Mersey Docks and Harbour Board last year pro- 
vided new warehouse accommodation for over 100,000 tons 
of grain and breadstuffs, double the storage capacity of 
pre-war days. The maximum stock held was 112,870 tons, 
in August. The large imports of East India and colonial 
wool were well maintained, the total warehouse stocks 
reaching 135,396 bales in April. Stocks of tobacco fell 
considerably early in the year, but since June large 
imports have arrived, the stock at the warehouses being 
now 70,000 casks, virtually the same as at the end of 1917. 
The special warehouse accommodation provided for tea 
has been made good use of by the Government. At one 
period as many as 134,776 packages were in store. 


THE Frangois method of stopping the flow of water in 
underground fissures by the injection under superior 
pressure of liquid cement, has been tried on the lower 
levels of the East Rand Prcprietary Mines, according to 
the South African Mining Journal. While the process 
has not fully realised the promises of the inventor, it 
has undoubtedly been preved that it is pcssible under 
ordinary cenditions ecmpletely to seal up water-bearing 
fissures. The only failure so far has been at the bottcm 
of an inclined shaft, which was being sunk on or about 
the reef plane. There numerous holes were drilled into the 
sides and cement injected, but it was found that it had 
not travelled any distance along the fissures. It is sug- 
gested in this case that the water was not contained in any 
one or two definite fissures, but in a considerable area of 
water-logged footwall shales, which had become partly 
decomposed, and which had the nature of a clay sponge. 
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The Demands of Labour. 


Tue old proverb which refers to the danger of 
killing a prolific goose may be commended to the 
notice of the extreme section of the Labour Party | t 
at the present time. The demands of the workers, 
not only in the engineering, but in all industries, for 
shorter hours of labour as well as for some permanent 
advance on pre-war standards of rates of pay, are 
admitted to be reasonable claims, which if granted, 
with the necessary guarantees as to output during 
shorter working hours, can be justified on economic 
as well as on other grounds. The investiga- 
tions which have been conducted during the 
war period into the phenomena of industrial 
fatigue have demonstrated the fallacy of the old 
fetish, to which a limited number of employers 
still cling, that long working hours are associated 
with high output. This theory has been given its 
quietus by the events of the past four years, and the 
demands for shorter hours which have been put 
forward, and in some instances conceded to miners, 
transport workers, engineers and shipbuilders, the 
iron and steel workers, railwaymen and the general 
body of labour, must be accepted as envisaging a defi- 
nite and permanent arrangement. It is possible that 
some further modification of hours of labour may be 
made at a future time, as it is certain that in 
some industries the best length of working day or 
week, calculated to yield the highest rate of pro- 
duction, has not yet been accurately determined. 
Some of the claims which are, however, being put 
forward by engineering labour for thirty-six and even 
thirty-hour weeks are nothing less than organised 
attempts to levy blackmail, and cannot be conceded 
without involving the risk of making it impossible 
for certain branches of industry to be carried on under 
competitive conditions. 

The outstanding example of unreasonable demands 
is provided by the miners, who are not only asking 
for a six-hour working day for all persons, whether 
working underground or on the surface, but for a 
30 per cent. increase on present rates of pay. It 
ought to be obvious even to those who voted for these 
working hours and rates of pay that there is a limit 
to what can be conceded if an industry is to go on and 
prosper. It appears to be overlooked by some of 
the irreconcilables of the Labour Party that war 
conditions have been quite abnormal, and that 
although that fat goose, the State, has managed to 
provide golden eggs for large bodies of workers 
engaged in war industries, they have been found by 
capital in many instances rather than derived from 
the earning power of the industries concerned. All 
those who have given even cursory study to the 
subject are aware that the salvation of British industry 
in the years which lie immediately ahead is to be 
found in a high rate of production, which it is hoped 
will be associated with reasonable rates of wages 
and hours of labour, as well as with low total manu- 
facturing costs and abundant employment. If the 
miners persist in making demands of the character 
indicated above, the risk will be incurred of bringing 
the whole industrial machine to a standstill. Adequate 
supplies of cheap fuel are a necessary requirement if 
industry as a whole is to make the progress essential 
to the reconstruction of our manufacturing system, 
which is the great task that lies before us. There 
are reasons for thinking that the dimensions of the 
coal export trade need re-consideration, since the 
temporary prosperity associated with this trade is 
being achieved by a drain on natural resources which 
even the present generation may live to regret. 
There is no need at this moment to enter into the 
vexed question if the increased production required 
to maintain the high volume of coal exports enhances 
or cheapens the cost of fuel to home consumers. It 
may be that, as some argue, our resources in coal are 
practically inexhaustible, or, on the other hand, 





it may he said that the raising of the many millions 
of tons of coal exported each year bas made it neces- 
sary to win coal at greater depths and therefore at 
higher cost, apart from the influence of shorter working 
hours or rates of pay. Leaving these considerations 
for discussion at another time, it will not be denied 
that the latest demands of the miners would have the 
effect of compelling all other industries to pay higher 
prices for fuel. It is not merely.that the general manu- 
facturing industries which are large power users would 
be prejudicially affected, but an additional burden 
would be thrust upon the great transport industries, 
railway and shipping, which they can ill afford to 
bear, and which would have the effect of making 
increases in railway rates and shipping freights 
necessary if the transport industries are to be put 
on a paying basis. British manufacturers desire 
neither State-aided railways nor subsidised shipping 
to replace the old system, yet we are undoubtedly 
drifting towards such things. 

There is yet another aspect of the question which 
demands careful consideration. It has been stated 
again and again in the reports of Government com- 
mittees which have investigated industrial problems 
that the future prosperity of British industry is 
linked up with cheap supplies of power. The whole 
basis of the proposed system of national electric 
supply rests upon the possibility of obtaining fuel 
at a fairly moderate price, and if the price of coal is 
to be forced by the unreasonable attitude of labour 
to a prohibitive figure, the miners will be putting a 
tax on all the manufacturing trades, which may so 
increase productive costs as to prevent Great Britain 
assuming that higher place in international commerce 
which must be taken if the legitimate aspirations of 
Labour are to be realised. To pursue the homely 
simile with which we set out, there is a decided danger 
that the present attitude of some sections of the 
Labour Party may have the effect of killing the goose 
which lays the golden eggs. It is to be hoped that 
the miners and other bodies of workers who are 
seeking to hold the rest of the community to ransom 
will indulge in a little calm reflection and refrain 
from administering a blow to an industrial system 
which is endeavouring i in conditions of unprecedented 
difficulty to adapt itself to new ways. 


Merchant Shipbuilding in France. 


It is a curious circumstance that, notwithstanding 
a record which extends over many past decades, the 
French shipbuilding yards have never yet been able 
to construct merchant vessels in adequate numbers 
and with sufficient rapidity to satisfy the whole of 
the needs of native shipowners, or the entire require- 
ments of the country. The question arises as to 
what is to happen in this connection now that the 
world-wide upheaval, as is hoped, has been brought 
to a definite conclusion. If a country does not pro- 
gress while other countries are advancing it is held to 
be in a decadent situation. The decadence of the 
French merchant fleet in this respect has only become 
aggravated during the past fifty years. After the 
Franco-German War of 1870-71 the merchant tonnage 
of France was still double that of Germany, whereas 
the reverse was the case in 1914, as the German ships 
represented a gross tonnage of 5,500,000 as compared 
with 2,500,000 tons in the case of France, 2,800,000 
tons in that of Norway, 2,000,000 tons in that of 
Japan, and 1,500,000 tons each in those of Italy and 
Holland. Not only so, but the largest ocean-going 
steamers belonging to France were only of from 
20,000 to 22,000 tons, as contrasted with over 50,000 
tons in the instance of certain German liners. Indeed, 
on the outbreak of the war the merchant fleet of 
France, in the words of a French author, as far back 
as August last year, was not worthy of a great 
economic Power whose colonial empire is the richest 
in the world after the oversea Dominions of Great 
Britain. If the situation is regarded from the stand- 
point of the tonnage of import and export trade 
carried in national ships, the position of France is 
also found to be very unfavourable. Thus we find 
that the portion of her overseas trade carried under 
the French national flag was only 23.6 per cent. in 
1913, whereas the percentage held by Dutch ships in 
Holland’s trade was 26.5; that of Japan was 46.5 per 
cent., of Germany 50.4 per cent.; and of Norway 
53.3 per cent. 

If the facts set forward represent the situation 
before the war what can be the position now that war 
losses have to be deducted from the total of the 
tonnage owned by France in the pre-war period ? 
According to M. D. Pérouse, president of the Comité 
Central des Armateurs de France, the French mer- 
chant fleet has lost through the war 40 per cent., or 
over 1,000,000 gross tons, as compared with the 
tonnage owned in the first half of 1914. On the other 
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hand, purchases from abroad have made an addition 
of 400,000 tons, so that the net loss to the country, 
excluding the insignificant national production during 
the war, has been 600,000 tons. The French yards 
have been engaged almost exclusively on works for 
the purpose of the national defence, and the merchant 
tonnage of 13,000 tons completed in 1916, 2000 tons 
in 1917, and the output in 1918 will not very materially 
reduce the net loss of .600,000 tons previously men- 
tioned. Now what is the output capacity of the 
French yards? It is understood to represent 500,000 
tons per annum at present, including the possible 
production of certain new yards which have arisen 
during the war. The vessels ordered before the 
outbreak of hostilities, some even in 1913, represented 
a combined tonnage of 93,000, but it has been im- 
possible to complete them in consequence of the lack 
of raw materials, whilst the absence of plates, angles, 
and sections also prevented the construction of ships 
for a further 250,000 tons which were ordered 
by French shipowners during the course of the war. 
But with the cessation of hostilities the French ship- 
yards are pre-occupied with the question of obtaining 
new orders for execution as soon as the tonnage 
already on the books has been launched. It is in 
this connection that a serious difficulty arises. French 
shipowners are ready and willing to give orders to the 
native yards. They complain, however, that there 
is no longer any system in the construction of merchant 
vessels ; they repeat the old but nevertheless true 
statement that the French yards are unable to 
guarantee the delivery of ships at the same prices and 
on the same conditions as foreign yards, and that the 
shipowners consequently are unable to compete with 
foreign shipowners who are able to acquire vessels at 
lower prices. 

It will be remembered that the bonus granted for 
many years by the French Government on ship- 
building construction has never imparted any great 
stimulus to the national building of new ships. The 
bonus scheme, or its equivalent, which came into 
operation by the law of April 19th, 1906, which 
reached an end in April of 1918, and which is not to be 
renewed, had the effect of equalising the difference 
between the French cost of construction and that of 
foreign builders. In other words, the Government 
allotted a subsidy both to builders and to shipowners. 
Now all this has been brought to a close. In place of 
a subsidy scheme we find a new project which aims at 
practically the nationalisation of the merchant marine. 
It is proposed in the first place to create a State fleet, 
and secondly a fleet managed under the close control 
of the State, and for these purposes it is intended to 
place Government orders with the native shipyards 
for vessels of the total value of £80,000,000, and 
representing a tonnage of 3,000,000, distributed over a 
period of five years. We can pass over the serious 
complaints raised by the General Committee of 
French Shipowners concerning the intended abolition 
of their freedom of action under the changed con- 
ditions in the international situation owing to the war, 
although something might have been said respecting 
the placing upon the finances of the country a burden 
which the shipowners themselves are quite prepared 
to assume, and even a greater burden. But what we 
fail to understand is how it is hoped to create a 
national merchant fleet of the extent indicated— 
which the shipowners regard as being still totally 
inadequate, and less than they themselves would be 
prepared to embark upon—without placing a per- 
manent financial burden upon the French nation at 
a time when financial charges are so very considerable. 
French shipbuilders are unable to compete with 
British yards; they were outrivalled by the German 
yards in the past, and conceivably may continue to be 
in the future ; and the United States have entered the 
arena as a great shipbuilding nation, although the 
yards there have yet to stand the test of competition 
on & commercial basis in peace time. But the cost 
of French construction in peace times was high 
owing to the excessive cost of raw materials. The 
prices of coal, coke, pig iron and steel in France have 
always been much higher than in any competitive 
country, and have reacted unfavourably upon 
every one of the iron and steel constituent parts 
of a steamer turned out at the French yards; 
thus causing the total price per ton or per ship to be 
greater than in other leading countries. Unless, 
therefore, it should become possible greatly to reduce 
the price of coal and coke—which aim it is hoped to 
achieve by the more extended adoption of systems 
for the recovery of by-products—there is no prospect 
of France, even now, after her recent severe ordeals, 
being able to produce new ships as cheaply as some 
other countries. If, however, the French can accom- 
plish the object of obtaining an abundance of good 
and cheap fuel, and sufficient skilled labour, they will 
be able to produce cheaper pig iron and steel, and, in 
the opinion of M. Loucher, Minister of Industrial 





Reconstruction, be able to turn out, not only ships, 
but also be able to export machine tools and other 
engineering manufactures. 


The Industrial League. 


On Friday last the Industria! League gave a dinner 
at the Connaught Rooms. It was a very big dinner. 
We do not know how many covers were laid, but 
the Great Hall was full. Those of us who knew the 
League in its early days could not but comment on 
the change. Then there were but ten or twelve 
present, and they were enfolded by an air of “ pipes 
and porter” which made for good fellowship. There 
were a few Labour leaders—George Roberts, George 
Wardle, Bellamy, Young, and so on—and a few 
“ others,” including, of course, Lee Murray, Scholey 
and Ames. The debate was irregular and punctuated, 
here and there, with the usual after-dinner amenities of 
conversation. On Friday last it was all different. 
Formality, which may be dispensed with when a 
dozen men are collected round one board, is out of 
the question when hundreds are seated at dozens 
of tables. Discussion was, of course, out of the 
question, and the guests or members had to listen 
to the oliter dicta from the top table without a word 
of yea or nay. We confess to a certain amount of 
regret ; a certain amount of hankering after the old 
friendly plan, and yet we must admit that the 
* motif” of the dinner was a good one. The aim of 
the League was to bring the foremen and managers 
of works together under hospitable conditions to 
listen to the advice of a few recognised “‘ leaders.” 
We understand that on another occasion some of 
the men themselves will be guests. Of the speakers, 
Mr. Roberts, the President of the League, Mr. 
George N. Barnes and Mr. George Wardle were the 
principal. They all spoke to the same purpose ; all 
agreed that workmen must have higher wages, but 
that to expect higher wages for no more work, even 
for less work, was to be caught in the toils of an 
economic fallacy. To his speech Mr. Roberts was 
able to add the very material announcement that 
the objects of the League had appealed with so 
much force to Sir William Dupree, of Portsmouth, 
that he had sent a cheque for £20,000 towards its 
expenses. That was indeed a practical form of 
appreciation, of which, no doubt, the League would 
be pleased to see more. But, after all is said and 
done, it is the spirit of the League more than anything 
else that will differentiate it from other bodies and 
give it an active and valuable existence in economic 
life. It was founded, quite spontaneously, with the 
object of establishing a complete understanding 
between employers and employed through the 
medium of that good fellowship which is engendered 
by conjoint attention to the “department of the 
interior.” The influence of dining is too great a 
subject to touch upon lightly. We have known 
people who spoke impatiently of gravity; who 
thought human nature was lowered by its subjective- 
ness to the ordinary laws of mass. There are, no 
doubt, serious people of the same order who regard 
the unquestionable influence of a friendly meal as 
no more than a manifestation of those degraded 
instincts of men that have remained to them since 
their troglodytic days, when two or three were joined 
together to kill a beast for the weekly dinner, and 
learnt thereby reliance and dependence on each 
other. It may be so; and if it is, it is just there that 
the strength of the League lies, for it desires to show 
how the employer and employed are bound together, 
how they depend on each other’s exertions, and how 
the success of either cannot be achieved without the 
success of both. Mutual understanding, mutual 
sympathy, mutual trust—these are the things that 
make for industrial harmony, and they are the things 
for which the League works. 








TRAIN FERRIES FOR THE IRISH CHANNEL. 


Some important developments in the traffic between 
Ireland, England, South Wales and the French ports 
may be expected to take place during the current 
year, in which use will be made of train ferries 
for the sea passage. In November last a syndicate 
was formed under the title of the Irish Packing 
Company, Limited, with an authorised share capital 
of half a million, for the purpose of developing the 
Irish dead meat export trade on lines which have 
been so successful in the United States, Australia, 
New Zealand and Argentina. This company, the 
chairman of which is Sir Arthur Philip Du 
Cros, Bart. (the president of the Dunlop 
Rubber Company, Limited), and the other direc- 
tors the Earl of Drogheda (a director of the 
Dunlop Rubber Company, Limited), Mr. Benjamin 
Tuke (a director of the Dunlop Rim and Wheel 








Company, Limited), and Mr. J. F. Barr, of St. Mary- 
axe, E.C., has already started upon the establish- 
ment of its first abattoir and tanyard at Drogheda, 
and it is extending its seope of operations to other 
parts of Ireland, as it is the intention to have meat- 
packing facilities on a site adjoining the Alexandra 
Basin, Dublin, and also at Waterford. Owing to 
the limited width of the Boyne waterway, the output 
from the Drogheda plant will be handled by ordinary 
shipping to Liverpool. For the traffic from Dublin 
and Waterford, however, we understand that th: 
company has decided to make use of train ferries 
in order to save the double transshipment of the 
meat and to facilitate its passage to the English 
market. Berths for the accommodation of train 
ferries are to be provided at the Alexandra Basin, 
Dublin, by arrangement with the Dublin Port and 
Harbour Board, and at Fleetwood, by arrangement 
with the Lancashire and Yorkshire Railway Company, 
and subsequently at Waterford, from which place 
a train ferry service will be maintained to and from 
Southampton, and to a port in South Wales to be 
subsequently decided upon. The project is receiving 
the support of the Irish-office, and already negotia- 
tions have been started with the War Department 
for the purchase by the Irish Packing Company, 
Limited, at a valuation, of three of the train ferries 
which have been so successfully used by the Inland 
Waterways and Docks Branch of the Royal Engineers, 
the first detailed and illustrated description of which 
appears in the current issue of THE ENGINEER, 
and also for the berths at Southampton and Dieppe ; 
but if the War-office train ferries are not available, 
we understand that it is the intention of the company 
to construct others of somewhat similar design. It 
is estimated that each of the new train ferry berths 
at Dublin and Fleetwood will involve an expenditure 
of approximately £100,000, and to operate the new 
train ferry services an associated company, under the 
title of Train Ferries, Limited, with a capital of 
£500,000, is to be formed at an early date, with Sir 
William Goulding (chairman of the Great Southern 
and Western Railway of Ireland), Major Henry (a 
director of the Great Southern and Western Railway), 
Major Congrave (of Waterford), Captain Redmond, 
D.S.0., and Mr. J. F. Barr, of St. Mary-axe, E.C. 
(the chairman of the Irish Packing Company, Limited) 
forming the directorate. The train ferries will not 
be confined exclusively to the meat trade, but will 
be available for other tonnage, as opportunity affords. 








THE TRANSPORT REPORT. 
No. L. 


THe OrricraL EvIpENceE. 


On Monday last, the 13th instant, Parliamentary 
Papers Nos. 130 and 136 of last session were re-issued , 
together with the evidence on which the latter pape 
was based, as a Blue Book 130/136. They have 
reference to the Select Committee on Transport 
within the United Kingdom which sat last October, 
of which the first report was noted in our issue of 
November 8th, and the second on November 29th. 
The evidence relating to the former was promised 
but has not yet been published. 

Thirteen witnesses only were heard by the Select 
Committee when considering the matters referred to 
in the second report—the first related to Ireland 
entirely. They were :—Sir William Marwood, K.C.B., 
Sir Maurice Fitzmaurice, C.M.G., Sir Herbert Walker, 
K.C.B., Sir Francis H. Dent, Mr. Frank Potter, Mr. 
8S. T. Williams, Sir Alexander Kaye Butterworth, 
Mr. A. W. Gattie, Sir Evans Jones, Bart., Mr. Garn- 
ham Roper, C.B., Sir Woodman Burbidge, Bart., Mr. 
F. T. Graves, and Mr. L. A. Martin. The evidence 
covers 180 pages of closely printed matter, and whilst 
it is all instructive to the student of transportation 
problems, and much is of general public interest, we 
can find space only for the following main features of 
the evidence of these witnesses. 

Sir William Marwood, of the Board of Trade, 
referred to Lord Loreburn’s Royal Commission, and 
said that he thought what was in the mind of that 
body was to find some cheaper form of tribuna! for 
dealing with traders’ grievances, and matters of that. 
character. He did not think the members were 
quite satisfied with the existing state of things. 
Everybody knew that litigation was generally expen- 
sive, and they were endeavouring to find some 
cheaper way of dealing with grievances. The opinion 
he expressed to that Commission, and which he still 
held. was that as far as possible it was desirable that 
the Board of Trade should not directly exercise 
judicial functions, as, otherwise, it would interfere 
with its administrative value as a conciliator. The 
Loreburn Royal Commission was explicitly excluded 
from dealing with the question of safety, because a 
Departmental Committee was sitting at the same time* . 
inquiring into that subject. The Board of Trade 
could make Orders requiring various precautions to 
be taken for the safety of railway servants. but it had 
very little power, really, when a line was constructed, 
to order anything fresh on that line, with the excep- 
tion that, since 1863. on any line constructed since 


* Sir William Marwood is ‘hardly correct, The Departmental 
Committee was not appointed until six months later. Its 
creation had, however, been discussed.—Eb. Tue FE. 
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that date, it could order a bridge to be substituted for 
a level crossing. 

Mr. Russel! Rea’s Committee on Railway Agree- 
ments and Amalgamations reported in 1911, and in 
1912 a Bill was presented to Parliament which had 
two objects. One was to give effect to the recom- 
mendations of that Committee ; the other was to give 
effect to a pledge which had been made to the railway 
companies at the time of the settlement of the railway 
strike in 1911. The Board ot Trade had promised 
that the expense incurred in improving the conditions 
of labour should be regarded as a valid justification 
for an increase in rates. Both things were put into 
the Bill, and the consequence was that it was violentiy 
opposed. Speaking from, probably, a prejudiced 
point of view, he thought it was, in a way, not very 
fairly opposed. Provisions, put in entirely for the 
benefit of the public, were represented as being put 
in entirely for the benefit of the railway companies. 
The Board inserted power to amend the classification, 
but it was twisted into the taking of power to place 
things in higher classes. He did not say that the 
Board could not put an article into a higher class, but 
the idea was that applications would come from 
traders for things to be put into lower classes as 
circumstances altered. and the Board wished to have 
power to deal with that matter, but it was brought 
as a charge that it was taking powers for the other 
course. At any rate the Bill was so opposed that it 
was impossible to get it through. Asked if there were 
unification of railways without nationalisation it 
would have to be accompanied, in the interests of the 
public, by still greater control, in order to see that 
the powers the unified concern possessed should not 
be abused, Sir William replied that he thought the 
idea was that if effective competition as regards rates 
were dead, and if agreements and amalgamations 
between railway companies were to be encouraged as 
not being altogether evil, some safeguards for the 
public were necessary, and he should say it would 
follow that the more agreement and amalgamation 
were facilitated the more safeguard would be required. 

Questioned as to tramways, the witness said that 
the carriage of goods by tramway was a subject which 
seemed to come within the orbit of the present Com- 
mittee, and was a subject which was exciting a good 
deal of attention. The model form of Tramway Act 
contained a prohibition against carrying anything 
except passengers and parcels, but that was not its 
effect. A great many Tramway Orders and Acts 
contained a provision empowering the undertakers 
to carry goods, and a schedule of rates was then added 
to the Act. |The matter came before Parliament last 
session because Sheftield, where, generally speaking, 
there was no power to carry goods on the tramways, 
applied to Parliament to consolidate its special Acts. 
The procedure was rather curious, because in the Bill 
was included power to carry goods, which was an 
amending and not a consolidating power. It was an 
important subject, and should be considered and 
dealt with in anticipation of peace times. Trackless 
trolley systems were in use in Leeds and Bradford, 
and, as an engineering matter, quite a success. 
There were, however, different views as to their effect 
upon roads. Some people said the system was so 
admirably elastic that the road was equally used ; 
others said that the want of elasticity caused the 
wheels to run in grooves. Either side could produce 
photographs of a remarkable character of roads on 
which trackless trolleys had been running. It was 
«a subject worth considering, because it effected a 
great saving in the initial cost of establishing a service. 
The Board of Trade had no power to authorise a 
trackless trolley installation. It endeavoured, in the 
Bill of 1912 for amending the Light Railways Act, 
to take power, but there was great opposition, and the 
Grand Committee reyected it. The County Councils’ 
Association got up the opposition because several 
big towns were promoting trackless trolleys in 
county districts, and the councils were rather against 
any facilities l-eing given at the moment. 

Light railways formed another subject reviewed by 
the witness. The Development Act of 1907 gave the 
Development Commissioners power to make grants 
for the encouragement, among other things, of rural 
transport, but they were very much handicapped in 
that for they might not give a grant to a company 
working for profit. Though there had been efforts to 
invent companies for working railways not for profit, 
so far the difficulty in drawing up the articles of 
association of such a company, in order to satisfy the 
Treasury, had proved rather insuperable. Various 
people had suggested. that that limitation should be 
withdrawn. 

The examination by Colonel Wedgwood was mainly 
centred on the question of rates. The theory on the 
German railways was that there should be a fixed 
mileage charge all over the country for different 
classes of goods, but, in effect, there were hundreds of 
exceptions. Sir William thought there would be an 
immense difficulty in laying down a regular charge 
per mile which would apply everywhere and in every 
district. In the case of port traffic places, would be 
given the advantage of their geographical position. 
Take the traftic from the Birmingham district : the 
rates to the East Coast for hardware were practically 
the same for every port between London and: New- 
castle. If there were an even mileage scale some of 
these ports would lose they Birmingham traffic. It 


might be cheaper to send Birmingham goods. to 





Immingham than to Newcastle, but it was an advan- 
tage to distribute the traffic more evenly over the 
ports. The witness agreed that many of the special 
rates were due to there being a number of different 
companies, and were the railways unified a good part 
of the cause why rates showed such a want of 
uniformity would go. This did not mean that the 
cost of handling would also be reduced. - If all traffic 
went by the best route, not always the shortest route, 
but if all traffic went by one route between two 
points, there would be a certain amount of congestion. 

A table handed in by the witness showed, on the 
subject of possible economies from the abolition, 
through unification of the railways, of the Railway 
Clearing House, that the four chief railway companies 
had, in 1913, an average percentage of 0.33 for their 
Railway Clearing House expenses in relation to goods 
traffic receipts. As the gross receipts for that year 
of all the railways of the United Kingdom were 
£124,000,000, the total Railway Clearing House 
expenses were estimated at £400,000 a year. 

Sir Maurice Filzmaurice gave evidence as Chairman 
of the Canal Control Committee, which controlled the 
independent, ¢.e., not railway owned, canals. Whilst 
the railway companies were paying a war bonus to 
their canalmen, the independent canal owners and 
carriers were unable to do so. In consequence the 
latter's men left their work for better paid employ- 
ment in munitions factories and other specially paid 
work. The canalmen were also drafted in large 
numbers into the Army, as they were not protected 
in the same way as the railwaymen. By the end of 
1916 the end of canal carrying was in sight, and, at 
the same moment, its importance was realised, and 
the Board of Trade took over the independent canals 
as from March Ist, 1917. In the vear 1914 the 
controlled companies had 8273 men and on the above 
date 5452 only. 

A very interesting story was told by the witness as 
to a training school for canalmen. With the exception 
of two or three canals Sir Maurice did not think the 
canal service was a very efficient one. Outside the 
big towns there was no definite service which people 
could rely upon, and very little arrangement for 
collecting material and delivering it at canal wharves. 
On the other hand, in the case of a canal such as the 
Aire and Calder, the service was probably one of the 
most efficient in the world, and the carriage of coal 
was effected on conditions that railways could not 
compete with it. At first the Canal Control Com- 
mittee found it difficult, for two reasons, to relieve 
the railways, viz., that the railways were not very 
anxious to be relieved, and that there were not very 
many boats to relieve them. An improvement had 
taken place and would be better when the railway 
companies had been empowered to refuse traffic. 
Railway rates had not been increased, and canal 
companies which were carriers could not exceed their 
statutory charges for the carriage of goods on canals. 
The canal carriers, who did much the larger amount 
of carrying on canals, could charge what they liked. 

It seemed to Sir Maurice that whoever accepted 
responsibility for the improvement of canals must be 
prepared to face the possibility that no return on the 
capital expenditure would be available for a very long 
period. The question really was whether, for the 
good of the country, it was not advisable to spend 
these large sums, although the return would be of a 
very indirect character. The Royal Commission, he 
thought, must have taken the same view, as its 
financial recommendations were that the stock to be 
issued for the transfer and acquisition of waterways 
should be practically a free grant. He was not, 
however, at all in favour of taking away property 
from a successful and go-ahead company. Under 
that head he should certainly place the Aire and Calder 
Navigation, which had for many years put a large 
amount of money out of revenue into its property, so 
that it was able to deal with coal particularly at a 
lower rate than railways could do. It had also a good 
harbour at Goole. In the case of a company of that 
kind witness would try and come to an arrangement 
to take over some of the navigations connected with 
the Aire and Calder, such as the Sheffield and South 
Yorkshire, which had fallen very much into decay, 
but which might be much improved. The boats on 
the Aire and Calder were 40-ton boats. Nineteen of 
them would come down, and when they got into 
Goole each was taken into what was practically a 
floating elevator, was lifted, and the coal tipped into 
the bunkers of the ship. The operation took from 
three to four minutes. 

The controlled canals had, with two exceptions, 
been guaranteed the same net receipts as in 1913. 
The Aire and Calder had been given an average of the 
four years ended December 31st, 1916, so as to 
include at least two years of war. Sir Maurice thought 
that the company was treated a bit hardly in com- 
parison with the others, but the amount involved was 
so large—over £100,000 a year—that he thought the 
Board of Trade was a bit frightened. The other 
exception was the Leeds and Liverpool Canal, which 
had been treated the other way. It had been given 
the average of five years ended December 31st, 1913. 
The reason for this exception was that 1913 had two 
months of very great drought and a strike. 

There would be a considerable amount of material, 
barges, and such like; coming from the front. which 
might be utilised economically on the canals. The 
Canal Control Committee was anticipating this 





Take the case of lifts: on the Grand Junction Canal 
there was a place in the Midlands called Watford 
where there was a big flight of locks. The Com- 
mittee had worked out the cost of putting in a lift 
instead of the locks. One of the improvements 
achieved by lifts was that locks were dispensed with, 
and in the higher reaches of a canal there was not only 
a saving of time but of water. Witness thought that 
it would be a great mistake to spend 46 million 
pounds on canals in this country. What ought to be 
done was to take one of the routes from Birmingham 
—-either the Trent route, or the Mersey route, or the 
southern route ; he would ieave out the London route 
—and make it available for the purpose suggested by 
the Royal Commission. Do it at the quickest possible 
rate that it could be done, and then see what the 
effects were before money was spent on other routes. 

Mr. Garnham Roper, of the Harbour Department 
of the Board of Trade, in his evidence said that there 
were between 400 and 500 harbour authorities in the 
United Kingdom. He gave particulars as to their 
powers, and as to works on tidal lands, rates, dues, and 
charges, the financial effect of the war on harbour 
authorities. and Government assistance in harbour 
development. 
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steamship companies. In paper cover. Price 2s. 6d. 
The ‘ Syren and Shipping,’’ Limited, London, 1919.—This 
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given at the end makes very grievous reading, and those 
who took an interest in shipping before the war will 
apparently have to start afresh in their study of the new 
fleets, as so many well-known ships will no longer be 
found and their places will, presumably, be taken by 
what must be to the ship-lover the rather uninteresting 
Standard Ships. It is impossible to mention the names 
of many old friends; a few names, however, stand out 
as having attracted attention in some direction or another 
during the pre-war years. For instance, the Allan liner 
Calgarian, the Anchor liner Transylvania, the four big 
M boats, Minneapolis, &c., of the Atlantic Transport, 
well-known to all users of the Thames; the Canadian-Paci- 
fie cruiser-sterned Missanabie, the old Cunarder Ultonia, 
and the later Ausonia and Laconia, with, of course, the 
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and Oceanic, with their slightly smaller sisters the Justicia, 
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apparently a large portion of their fleet, such as the B.1. 
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Holt, P. and O., Prince Line, Wilson Line and the R.M.S.P. 
Such a brief note as we are able to give conveys no idea 
of what the losses actually mean when the complete list 
is studied, and we are afraid it will come as a shock to the 
majority of the public to realise how serious have been the 
inroads upon our mercantile transport. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


After the Quarterly Meeting. 


THE manufactured iron trade continues under 
the influence of transition. The export trade continues 
for the present on very restricted lines. This is partly 
due to the lack of tonnage, which is not yet available on 
anything like a large scale. There is, however, no doubt 
of the strength ot the market position, and this was 
abundantly illustrated to-day—Thursday—in Birming- 
ham. Consumers are anxious to get the advantage of 
the Government subsidies, the withdrawal of which is 
now at hand. Producers are offered many more orders 
than they can accept. At the end of this month a part 
of the subsidy will be transferred from the shoulders of 
the Government to those of the consumer. It is only in 
exceptional cases that anything can be bought for January 
delivery. Ironmasters generally weleome the promised 
emancipation from Government control, and there is a 
re-awakening in the market. Bar iron makers are pretty 
full up for three months ahead. They are under no 
anxiety to increase their obligations unduly. Gas strip 
makers are in receipt of inquiries which cover their output 
for months ahead. Many of these come from abroad, 
but hitherto prior claims at home have left millowners 
no opportunity of reopening their export trade. Iron 
gas strip is very firm at £16 5s. per ton. 


Further Advances in Bar Iron. 


Notification has been given of a second advance 
of 15s. in Lancashire nut and bolt bars after the present 
month. This will make the price £16 15s. €d., delivered 
Darlaston. These bars have hitherto kept even pace with 
the control standard, but how far the inference is warranted 
that the advance foreshadows a corresponding raising 
of the controlled price of bars remains to be seen. A second 
advance of £1 per ton in Staffordshire marked bars is 
believed—indeed, is generally understood—intended as 
for February Ist. To-day’s price is £18, with £19 as 
the qnrotaiion of Messrs. Jno. Bradley and Co. The 
February advance would bring the pr-ces up to £19 and 
£20 respectively. The indeterminate position with relation 
to the subsidies retards business in iron and steel sheets. 
Buyers find it anything but easy to get attention paid 
to their immediate requirements. Plain black sheets 
are quoted £19 odd, and galvanised corrugated sheets 
£30 to £32. In all departments of the manutactured iron 
market sales are subject to increase or withdrawal of 
the maximum rates, sellers generally stipulating for a 
free hand as to undelivered balances in the event of either 
of those contingencies. Those iron merchants who bought 
heavily of bars and suchlike classes of iron during 
December are congratulating themselves on their foresight, 
in view of the recent advances. One large Birmingham 
merchant added to his warehouse tonnage during last 
month by no less than 600 tons. and he is still buying 
wherever he can induce ironmasters to accept. 


Advance in Chilled and Grain Rolls. 


The ironfounders have decided upon a further 
increase in the price of grain and chilled rolls for iron- 
works plant purposes of £2 per ton. to cover the increased 
cost of material and the substantial rise in labour and 
other charges. This makes a total advance in the last 
three months of £3 per ton. All these foundries are very 
heavily booked for this class of work. Now that the war 
is over and preparations are being made for a reversal 
to peece productions, a good deal of ironworks plant 
overhauling has become nezessary, which has brought 
orders for the manufacturers of ironworks mil} furniture 
of all kinds. 


Wrought Iron Tubes. 


The discounts on wrought iron tubes have been 
drastically reduced to cffset the upward trend in cost of 
production. For the first time the export and home prices 
have been placed on an equality. 


Prospective Pig Iron Advance. 


The pig iron market remains entirely under the 
influence of the subsidy. This comes off definitely on 
April 30th, but there are incidental subsidies which in- 
troduce an artificial atmosphere into the position. 
Foundry irons remain very scarce. There is not the same 
stringency with regard to forge qualities. Smelters are 
selling in small quantities at the official maxima. Present 
prices do not afford a fair profit margin in face of the 
increasing cost of production, and it is no secret that when 
the subsidies are removed makers are definitely arranging 
an advance of 27s. 6d. per ton. Although the subsidy 
only amounts to 18s. per ton, the 10s. balance between 
that figure and the new prospective price just named is 
required to cover extra incidental costs which, as sug- 
gested above, have arisen. The current official maximum 
prices are as follows :—South Staffordshire: Part mine 
forge, 100s.; foundry, 102s. 6d.; all mine forge, 115s. ; 
foundry, 120s.; warm air forge, 145s.; foundry, 155s. ; 
special quality (Lord Dudley’s cylinder), 167s. 6d.; cold 
blast, 132s. 6d. North Staffordshire: No. 4 forge, 95s. ; 
foundry numbers, 97s. 6d.; basic, 97s. 6d. Northamp- 
tonshire: No. 4 forge, 87s. 6d.; No. 4 foundry, 89s. ; 
No. 3 foundry, 90s. ; No. 2 foundry, 92s. ; No. 1 foundry, 
94s.; basic, 97s. 6d. Derbyshire: No. 4 forge, 90s. ; 
No. 3 foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 
foundry, 96s. 6d. ; basic, 97s. 6d. 


The Steel Trade and Increased Values. 


In the steel trade producers are anxious to facili- 
tate the development of the civil trade. There are 
large official contracts on hand, however, to which pre- 
cedence has to be given. Considerable, orders for loco- 
motive work are now being given out, and the shipbuilding 
programme is stil] absorbing a heavy tonnage. The plate 
mills are unable to give deliveries under eight to ten 
weeks. Sales are made only on the condition that the 





THE ENGINEER 


prices current at time of delivery will apply. In anticipa- 
tion of an increase in the price of Bessemer billets next 
month steel strip manufacturers have put £1 10s. on the 
price for February delivery, making it £19 5s. It is re- 
poited that already billets are being quoted higher, 
ostensibly with official concurrence. The steel stip 
mills are very busy, and have large offers of business 
with which they cannot close owing to present commit- 
ments and the uncertainty of the future position. Some 
odd lots of American shell steel, which has been left over 
from the munitions trade, are on offer on Birmingham Ex- 
change this week at £8 to £9 per ton. The new home steel 
prices which come into effect next month may be re- 
capitulated here. They are: Boiler plates, £15; joists, 
£13 12s. 6d.; small angles, tees and flats, £16 16s. ; 
large bars (rounds, squares and hexagons), £14 5s, per ton, 
and small ditto, £16 10s. 


Wages and Hours in the Iron Trade. 


The strike of puddlers in the Netherton and Old 
Hill districts referred to last week unhappily continues. 
Not only are the employers resisting the men’s demand, 
but it is also met by opposition from the men’s own 
section of the Wages Board, and from the men’s Union. 
Under thé cireumstncees, it is hoped that the strikers will 
realise the futility of resistance. The loss of output has 
not only been an injury to the men themselves, but has 
caused inconvenience to buyers much in need of thsi 
iron. The dispute is against a war bonus award of the 
Midland Iron and Steel Wages Board, and any recognised 
departure would mean turmoil throughout the whole 
industry, as thousands of men are in exactly the same posi- 
tion as the puddlers. Since the end of 1914 all the opera- 
tives under the Board have received, by reason of the 
mechanical operation of the sliding scale, advances aggre- 
gating 107} per cent. These advances place the puddlers 
outside clause 5 of the award, and it is just this clause 
which is the seat of the present trouble. The current 
rate of puddlers’ wages is 20s. 3d. per ton compared with 
9s. 6d. per ton when the war broke out, and the men’s 
earnings amount to more than 32s. 6d. per day, plus 
Is. 3d., but yet they are not satisfied ! A very important 
meeting of the Wages Board has been held this week 
to take action on the eight-hours day question. All 
the English and Scotch employers have agreed to put the 
eight-hours day into operation, and the Midland Board 
met to consider its own individual practice. It was re- 
solved to put the new system into force with the beginning 
of next month, from which date all financial readjustments 
are to bereckoned. This decision isa very far-reaching one, 
and affects not only the South Staffordshire and East 
Worcestershire trade, but also Shropshire and North 
Staffordshire and the districts of Lancashire, South 
Yorkshire and Derbyshire, and some of the districts of 
South Wales. More than sixty-five works are bound by 
the alteration. 








LANCASHIRE. 
{From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general revival in the iron and steel trades 
seems still to be delayed, and many people are wanting 
to know the reason. We were all promised an extra- 
ordinary activity in iron and steel, sufficient to counteract 
the withdrawal of war orders and to make prices more 
secure than they were during the war, but so far the trade 
has waited for this promised development, and is asking 
why. In reply, some people say that as a matter of fact 
the war is not over and cannot be over until the treaties 
of peace are signed. But this sounds more like an excuse 
than a reason. Others point out that prices are becoming 
not less, but more unstable, as a result of the cessation 
of military activity, and that nervousness as to the course 
of markets is growing, and is far more effective in pre- 
venting the expansion of business than anything else can 
be. This view seems the more reasonable, and, if so, all 
efforts should be directed to the work of getting the 
markets for iron and steel upon a more stable basis. The 
fact is that whatever is done now in the way of recon- 
struction must cost from three to four times the normal, 
and the prospect is that in a year or two’s time people 
who have waited may be able to do competitive work at 
a normal cost, and will hence occupy a very much more 
favourable position, and the net result is that everybody 
desires to be among the latter set of people. 


Metals. 


The position in the copper market is still very 
uncertain, and the ordinary consumer must walk warily 
if he desires to escape Joss and avoid being saddled with 
dear metal, while his competitor can supply himself 
cheaply. The stocks held by the Government are in- 
creasing, and whatever may be done to avoid putting 
them on the market for the present, they must eventually 
be liquidated. The following are the prices now quoted 
for manufactured copper and brass :—Strong copper 
sheets and rods, £135 per ton; copper bottoms, £138 ; 
copper wire, ls. 5d. per lb.; solid drawn and brazed copper 
tubes, 1s. 6}d.; brass tubes, ls. 33d.; condenser tubes, 
ls. 53d.; sheet brass, ls. 23d. It seems to be generally 
admitted in America that the future of copper depends 
largely upon whether the European demand for ordinary 
industrial purposes can be brought forward quickly, and 
one has grave doubts whether this is even a remote possi- 
bility. There will probably be an attempt to prevent 
a total collapse of the market in America, and if so this 
very attempt will hinder the European demand from 
developing. It appears probable that sooner or later— 
and perhaps sooner—panic will seize on some ot the 
producers and will induce them to accept orders when 
and where they can find them, and that all the efforts 
to hold up the market will be in vain. Bears of copper 
are getting to work again, and no one can say that they 
have not a fine field for operations. The idea of prices 
for standard copper for delivery within three months is 
about £85 per ton, and reasonable conditions for actual 
consumers cannot be established until the ordinary 
qualities used by them are offered at corresponding 
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prices. It is of no use to try to keep the price, say, of 
sheet copper at £50 per ton above standard for nay length 
of time. Everyone knows that that is a ridiculous rela. 
tionship and cannot be maintained. It is quite possible 
that American producers may try to assist the market 
by reducing output for a time, but one questions whether 
this procedure will tend to restore confidence. Tin has 
tended to become steadier, and the further fall in prices 
may be delayed for a month or two, but in the end the 
metal must become cheaper. The future of spelter depends 
a good deal upon the revival of the galvanising trade, 
and the cost of making galvanised iron is against this 
revival. The prices are really too extravagant to allow 
of a proper revival of our colonial trade, which, probably, 
will have to wait until the supply of sheets is more plentiful. 
It is quite possible that a good deal of this trade may he 
captured by America before we get into proper working 
order again. We cannot expect to get steel billets and 
raw spelter from America, and then to roll the sheets and 
galvanise them, and compete in price with America. 
Although prompt deliveries of lead cannot yet. be obtained 
at reasonable prices, the forward price has been gradually 
sinking, and is apparently coming back to about £30 
per ton. At any rate, forward deliveries have been 
refused at £33, while the Government is still hoping to 
get rid of its stock at about £40. 


Pig Iron. 

There is a good demand here for foundry iron 
at 98s. Sd. to 102s. 6d. per ton delivered, and there is no 
doubt that founders mean to try to buy as much as they 
can while these prices are current. They have three 
months yet to work in, and many do quite a good business, 
but one doubts whether they will care to have any pig 
iron which is to cost them £7 10s. to £9 10s. per ton. 
The supply of No. 3 foundry is poor at present, and it is 
now almost impossible to supplement it by purchases 
from Cleveland, because the output of No. 3 is worse 
than before in that district. Sellers of Derbyshire are 
not yet anxious to do any very large business, although 
it would seem to be wise to get as much iron as possible 
consumed while the subsidies are being paid. One cannot 
feel any confidence that the higher prices will be esta- 
blished, and if they are it will probably be at the expense 
of the volume of trade, which will certainly fall off 
when consumers are required to pay from £7 10s. to 
£9 10s. for pig iron, according to quality. 


Scrap. 

The market here for scrap of all kinds is still 
in a demoralised condition, and business is not actively 
carried on. The eventual course of prices will, of course, 
depend upon whether the unsubsidised values for new iron 
and steel can be maintained, and there is considerable 
difference of opinion on that point. 


The Engineering Trades. 


Judging from the large attendance of engineers 
on Change recently, it would seem that in many branches 
of the industry there is room for orders and that trade is 
commencing to settle down again into its normal grooves 
The high prices of materials, the shorter working hours 
and high wages in vogue at the present time must, how- 
ever, militate against engineering production for stock, 
and many of the less fortunate firms may adopt a policy of 
Jestina lente until they can see daylight through the present 
complicated position. There are, however, numerous 
firms which are more favourably situated, whose order 
books are full up for many months ahead, on their standard 
products; and there are others who are acting boldly 
and launching out into branches of manufacture which 
are new tothem. These, benefiting by recent experience, 
are taking time by the foreiock, and with large increases 
in tool equipment have decided to be in the van of progress 
at the outset. The head of one firm, for instance, informed 
me that the whole of their plant was being turned on to 
a class of work which before the war was entirely outside 
their purview. New works and extensions of existing 
shops are being contemplated by several makers of machine 
tools. At Broadheath plans are afoot for the erection 
of new factories and a light railway to connect these 
works up with the London and North-Western system, 
has been decided upon. On the banks of the Manchester 
Ship Canal, provision of additional storage for fuel oil 
is to be made in anticipation of developments in the use of 
internal combustion engines. Complaints are numerous 
with regard to the methods adopted by the demobilisation 
authorities. Although many of these complaints can 
scarcely be justified, there is without doubt a pressing 
need for the return of skilled workmen, such as toolmakers 
and fitters, to help to repair the damage and wear and tear 
of machinery caused by the employment of unskilled 
workers during the war. 


The 47-hour Week. 


It is not yet possible to calculate the effect on 
production of the reduction in the working hours in the 
engineering trades. Some difficulty is being experienced 
by the workers in getting to their work owing to the 
insufficiency of means of transport, such as tramways 
and railways, which has resulted from the change; but 
this will, no doubt, be remedied at no very distant 
period of time. In some parts of Lancashire the reduc- 
tion in the working hours is causing some inconvenience 
and dissatisfaction among the workers in other trades. 
In some parts of Lancashire, for instance, the two chief 
industries are cotton manufacture and engineering. In 
the cotton mills female labour predominates, and it does 
not seem quite in keeping with the general fitness of things 
that the women of the household should have to turn 
out to work two hours before their husbands and brothers. 
Yet such is the present state of affairs. The domestic 
conditions are, in many cases, also complicated by the 
men having to breakfast at home instead of at the works, 
as was formerly the case. If the wives are employed in 
the mills, the husbands in the engineering trades have 
now to cook and prepare their own breakfasts unless there 
are children capable of attending to culinary matters. 
This state of affairs will probably not last very long, 
however, for one of the large textile trade unions is already 
agitating for shorter hours of employment in common with 
the other leading trades. 
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Electric Furnaces. 


Before the Manchester Association of Engineers 
on Saturday last a paper on “Iron and Steel 
Electrie Furnaces,” was read by Mr. J. Bibby. The 
author dealt with some special] features of electric furnace 
practice. He first described the general arrangement of 
the most popular furnace which, to a large extent, resembles 
an ordinary blast-furnace, with the exception that, with 
the electric furnace the hearth is three or four times the 
diameter of the bottom of the shaft, the number of elec- 
trodes varying between four and eight, according to the 
size. Furnaces for elecizic steel refining, the author said, 
were chiefly of the are type, giving a much higher tem- 
perature. There were, he said, two schools of are furnace 
makers, one believing in the single are and the other 
adopting more than one are. The author enumerated the 
claims made for the single are type, and made a comparison 
in favour of the multi-are types. He said there was no case 
on record of a single are furnace manufacturing steel com- 
mercially, its only use being for melting purposes with an 
acid hearth, but experience undoubtedly pointed to the 
necessity for a sufficiently large slag-metal contact area 
with heat well distributed over that area, and although 
two ares sufficiently cover the bath of a 5-ton furnace, for 
all furnaces above this capacity more arcs must be pro- 
vided. The arcs must be distributed so that they are not 
too near the refractories at any point or the upkeep of the 
hearth will be excessive, and they must not be too far 
away at other points or excessive labour will be involved 
in pushing the unmelted charge into the melting zones. 
The ideal system, he said, is that which has a number of 
equal phases, and in which the current through the hearth 
is equal to that of one of the phases, so that as far as regula- 
tion is concerned each of the four phases is practically 
independent, and when starting up a furnace the arcs can 
be struck consecutively. With regard to electrodes, Mr. 
Bibby said that experience at present seemed to be in 
favour of graphite for steel making, although, with im- 
provements in manufacture, the position may be altered 
in favour of carbon. Whatever electrodes were used a 
great saving could be effected by fitting on the roof suitable 
glands which stop the flame. One type of gland illus- 
trated is said to have brought down the electrode con- 
sumption to only about 10 lb. per ton of steel melted and 
refined. This gland consists of a circular water jacket 
with a sloping outer surface on which rests a series of rings 
of oval section. These rings are in segments and the edges 
gravitate to the surface of the electrode and thus kill the 
flame. 


Barrow-in-FurNEssS, Thursday. 
Hematites. 


There is this week an improved output to report 
in the hematite pig iron trade in both North Lancashire 
and Cumberland, but the production is not yet up to thelevel 
of a few weeks ago, two furnaces in Cumberland not yet 
having been put back into active blast. The furnace at 
the Askam Works, near Barrow, which was damped down 
in Christmas week, is again in full operation. The demand 
for iron is full on local as well as general home account. 
Steel makers at Barrow and at Workington, if not pressing 
for such big deliveries as was the case a few months ago, 
still require a big tonnage of metal to keep their plant 
going. For high grade iron there is a steady demand all 
‘ round, which is likely to be well maintained. Prices 
are steady at the full maximum rates of 127s. 6d. per ton 
for parcels of mixed numbers of Bessemer iron, and special 
brands of metal are at 140s. per ton, both f.o.t. 


Iron Ore. 


For hematite iron ore there is a very full demand 
all round, but local smelters are taking practically the 
whole of the output. Many men who were made idle on 
account of the flooding of some of the mines in Furness 
returned to work last week-end, and the output will 
soon be up to the normal again. The demand for Spanish 
ores is brisk. 


Steel. 

There are no new features to report in the steel 
trade. At both Barrow and Workington there is a busy 
state of affairs in most departments, although the activity 
is not so marked as was the case a few months ago. Rail- 
way material is being rolled and other sections turned out, 
but nothing is being done in the plate mills at Barrow, 
which have now been idle for some weeks, and there is 
no prospect of them starting. Steel prices are steady, 
with heavy rails at £10 17s. 6d. to £1] per ton; light 
rails, £14 to £16; heavy tram rails, £14 to £15; ship 
plates, £11 10s.; boiler plates, £12 10s.; and _ billets, 
£10 7s. 6d. to £11 per ton. Shipbuilders and engineers 
are very busily employed in every department, with a 
good deal more attention being paid to mercantile con- 
struction. 


Fuel. 

There is a brisk demand for coal. Steam sorts 
are at 32s. 6d. to 33s. 6d. per ton, and house coal runs 
from 34s. 2d. to 42s. 4d. per ton delivered. For coke 
there is a steady call, and better deliveries are now being 
made from the East Coast, these sorts being at 39s. to 
41s. 9d. per ton delivered, and Lancashire sorts are at 
37s. 6d. per ton delivered. 








SHEFFIELD, 
(From our own Correspondent.) 


The City’s Water Supply. 


A MATTER to which I had quite intended to refer 
in last week’s letter, had space permitted, is that of 
Sheffield’s water supply. Like Manchester, Sheffield will, 
before long, have to cast about for additional sources of 
supply for, according to an official statement made here, 
in six years’ time, with the present available supply, 
there will be an estimated deficiency of more than 
10,000,000 gals. a day. In the meantime, however, 
steps are being taken to meet a deficiency of nearly three 


and a-half million gals. a day. These facts were presented 
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at a meeting of ratepayers called to sanction the promotion 
of a Bill, the primary object of which is to provide an 
additional supply of water for the city. The present 
available supply is 18,500,000 gals. a day, but the daily 
consumption is nearly 22,000,000 gals. Obviously, 
something had to be done at once, and the scheme which 
Mr. Terrey, the water engineer for the city, has drawn up 
and which is embodied in the Bill, proposes to substitute 
purified river water for some of the compensation water 
at present taken out of the reservoir for the purpose of 
complying with the statutory requirements. This scheme 
was referred to in detail in one of my recent letters. The 
volume of compensation water taken from one of the 
Corporation’s gathering grounds is 9,000,000 gals. a day. 
To save the quantity of drinking water, it is suggested 
to purify an equal quantity of river water at Blackburn 
Meadows, pump it to a point where it would be available 
as compensation water, and set free for domestic purposes 
water at present drawn from reservoirs as compensation. 
It is, of course, an engineering problem, and whilst the 
cost is said to be quite moderate, in contrast with that of 
providing entirely new sources of supply, it can only in 
part meet the deficiency anticipated in the near future. 


Tramway Extensions. 


Formal sanction was given to the promotion of 
the Bill, which contains some interesting clauses relating 
to tramway extensions. The Sheffield tramway system 
is amongst the finest in the kingdom and certainly the 
cheapest, though there is invariably a handsome profit 
to be placed toward the reduction of the rates. Inciden- 
tally, the rates never do seem to be reduced for all such 
help, but that is not the fault of the Tramways’ Committee, 
which is busy now with reconstruction and expansion 
problems, including renewal of tracks, the purchase of 
scores of new electric cars, and extending the tram tracks 
so as to keep them as near as practicable co-terminus 
with the city’s building line, which, in normal times, is 
always steadily pushing out into the country. The latter 
fact is likely, of course, to be greatly emphasised in the 
immediate future, so that even further tramway extensions 
will become necessary, for the railway service to the 
suburbs of Sheffield is strikingly inefficient. The annual 
report of the improvement surveyor shows that out of the 
24,879 acres which make up the area of the city, 12,379 
are available for further development and inclusion in 
town-planning schemes. Official sanction has been ob- 
tained for the preparation of seven schemes embracing 
5791 acres, and three further schemes requiring 3300 
acres are under consideration. This surplus land may 
seem rather to contradict the statement made in my 
letters on several occasions that there is a dearth of build- 
ing land for works extensions. The truth is that almost 
all the ground referred to in the improvement surveyor’s 
report is situate on the far outskirts of the city, and gener- 
ally removed from any possibility of sidings—except at 
very considerable expense—connecting up with the main 
line railways. All the important steel works are concen- 
trated in the eastern valley of the city, where water and 
railway facilities are good, and there it is that the dearth 
of building land is felt. A comparatively few years ago 
the east end of Sheffield was a charming pastora! country. 
Now it is covered with works, and rural beauty has given 
place to industrial activity and immense wealth. The 
only hope is gradually to clear away all the remaining 
cottage property in the east end, use the land for works 
oxtensions and provide new healthy houses for the workers 
in the available areas on the outskirts of the city. There 
is certain to be very important tramway developments, 
but with them there ought to be something done to bring 
the railways to the new residential districts that are 
springing up. One of the improvements contemplated bythe 
Corporation is the cutting of a new road from a point on 
a line with the centre of the city, giving quicker and better 
access to the Park and other districts of Sheffield. Such 
a road would carry the tramway and save the present 
very awkward turns. Plans are already in hand. 


The Labour Supply. 


It is very unfortunate that just when it was 
thought that the new arrangement for the utilisation 
of coke-oven gas to supplement the ordinary supply 
would appreciably benefit consumers for furnace as well 
as lighting purposes, the announcement is made that a 
reduction of pressure is imperative. There has been, 
it seems, a breakdown of machinery at the gasworks, 
and that, in part, is responsible for the present position. 
The chief cause, however, is the fact that the company is 
experiencing great trouble regarding the shortage of 
labour. Sufficient men have not been secured from the 
Army yet to enable the management to meet the demands 
upon the company’s resources, and the position at the 
beginning of this week was that unless the pressure was 
at once reduced the supply of gas would run out by the 
end of the week. The question of demobilisation, however, 
is one that is worrying other concerns also. Most of the 
steel firms are members of the Sheffield Chamber of Com- 
merce, which has appointed a Committee to deal with the 
problem of the return of “‘ pivotal ” men from the colours. 
At a meeting of the Chamber on Monday, the Committee 
reported that it had dealt particularly with the release of 
men in an administrative capacity, such as directors, 
departmental managers, and other specially required men 
Representations had been made to the Demobilisation 
Department, and it was now understood that the process 
of releasing the men would be accelerated. The demand 
for all descriptions of skilled and semi-skilled men is very 
strong in this district, though on the other hand the number 
of persons on the unemployed list, and receiving State aid, 
is now rapidly increasing—chiefly amongst women and 
girls. It is believed, however, that most of them will be 
absorbed in the course of the next month or so. 


Road Transport. 


The question of road transport is one of great 
interest here, for even in pre-war days some of the heaviest 
traffic between Sheffield and neighbouring towns and 
cities and the coast was carried by steam and motor 
traction over the roads. A conference on the subject was 
held here on Saturday, and was attended by representa- 
tives from many parts of the country, including Bir- 


mingham and Hull. One of the resolutions passed was 
to the effect ‘* that in the event of the nationalisation of 
railways and canals being effected by the Government 
immediate steps be taken by the Executive Council of the 
National Union of Horse and Motor Vehicle Owners’ 
Associations to place the views of the associated bodies 
before the Government, particularly with regard to any 
question of unfair competition which may arise ; further, 
that the associated bodies be requested to call their mem- 
bers together to pass resolutions, so that the hands of the 
Council may be strengthened.”’ It was also resolved tu 
bring the matter before a forthcoming conference of the 
whole of the motor and transport organisations. 


For Oversea Trade. 


A company with half a million capital, just 
registered, had its origin in Sheffield, and is designed to 
expand British trade in South and Central America, by 
acting as a co-operative selling agency, leaving manufac- 
turers who are members free to devote their whole atten- 
tion to the question of output. The name of the concern 
is Overseas Exporters, Limited, and the nucleus is an old 
Sheffield manufacturing and merchant business. Its 
appeal in this district is chiefly to the lighter side of steel 
production, and one of the leading cutlery manufacturers 
has a seat on the Board. The scheme is of particular 
interest because, in a sense, it seems to be a rival of the 
Mandleberg scheme which originated in Manchester, 
though, instead of being on an association basis as the 
latter is, it is intended to be a profit-yielding venture, 
the margin of dividend being limited to 10 per cent. 
Being of local conception a considerable degree of interest 
is evinced here in the flotation, and its progress will be 
sympathetically followed, though there are some who do 
not share the optimism of its promoters and supporters. 


General Conditions. 


Rolling mills are becoming very busy, and there 
seems a likelihood of a revival by some firms of rail rolling. 
Some curious rumours are afloat regarding the National 
Projectile Factory at Templeborough. This very large 
single-storey building was erected on a piece of land 
with a short lease, the period of which will soon be ex- 
piring. Until that time, it seems probable that the 
Government may use the place as a stock and machinery 
distributing centre, whilst the lathe equipment nay 
perhaps be taken down and sold overseas. After tie 
State has finished with the building it will pass, according 
to one rumour, into the hands of certain interests allied 
to the cutlery industry; according to another into the 
possession of one of the big armament firms to be used 
for the purposes of a new industry; and according to a 
third report, it will be sold to a firm of woollen manufac- 
turers, who will thus introduce an entirely new industry 
to the Sheffield district. Oi these rumours, I have reason 
to believe the third is the most probable, though I have 
no very sure ground to go upon. Speaking of projectile 
factories, it is well known that the large concern built, 
equipped and managed by Cammell Laird and Co., at 
Nottingham, was, during the war, completely converted, 
viz., from a shell factory to a gun works, the change, 
I believe, involving a matter of £60,000. The other day 
I learnt the reason of the change. It appears the Notting- 
ham factory was the only one of the Government shell- 
making group that was equipped with powerful overhead 
cranes, the other projectile factories being fitted with 
rails for trolleys or having motor trolleys, When a sudden 
need was experienced for a quicker supply of guns, it 
was found that, largely in consequence of this overhead 
equipment, the Nottingham factory was the one that 
lent itself most to a rapid conversion into a gun factory, 
and the change was made with very decided advantage, 
the gun output being most satisfactory. It may not be 
generally known that it was at first proposed to erect 
that particular factory at Workington, where Cammells 
had ready access to raw material, as well as steel; but in 
the end Nottingham was decided upon because, not only 
was there plenty of land available, but half the houses in 
the town were empty in consequence of the slackness in 
the lace trade prior to the war—so that munition workers 
had no difficulty in finding plenty of accommodation. 
There was also an excellent supply of female labour. 
Reverting to general conditions here, high speed steel 
is not recovering very quickly from the slump, and alloys 
are plentiful. Shipbuilding steel is in excellent demand, 
however, engineers’ tools, files and saws are in strong 
request, and in certain other directions trade is picking up 
very well. On the whole, the position is still rather 
patchy, and firms are a little uncertain yet about the 
immediate future. 


Iron, Steel, and Coal. 


For both iron and steel buying is generally of a 
hand-to-mouth character, though, of course, everyone 
concerned realises that, for some time, before anything 
like a slump in prices is possible, the market is bound to 
reach an appreciably higher level than that now ruling. 
It may be a few weeks yet before business in raw material 
settles down to serious transactions, and in the meantime 
the attitude all round is one of caution. Under the 
circumstances, buyers have no difficulty about procuring 
anything they want, and full supplies of scrap are an- 
ticipated. The demand for steam fuels is stronger than 
might have been expected, and, though the supply is 
improving daily, it is not yet nearly what users would 
like to see. As coke-making is rather slacker, small fuel 
is more available, but there is very little of any kind of 
coal on the open market, making quotations, which are 
firm on the fixed prices, merely nominal. Exports are 
at about the same level as previously mentioned. The 
supply of house coals is very poor. Best South Yorkshire 
steam hards quote 23s. to 23s. 6d.; best Derbyshire, 
22s. 6d. to 23s.; seconds, 2ls. 6d. to 22s.; cobbles, 
21s. 6d. to 22s.; nuts, 21s. to 22s.; best hard slacks, 
18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d. ; soft 
nutty, 17s. 6d. to 18s. ; peas, 16s. to 16s. 6d. ; and sma!! 
slacks, 13s. to 14s. In house sorts, branch quotes 27s. 
to 27s. 6d., and best Barnsley 23s. Gd. to 25s., all per 
ton at pit. 
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“NORTH OF ENGLAND. 
(From our own Correspondent.) 


The 47-hour Week Strike. 


ALTHOUBEH a definite settlement has not yet been 
reached in connection with the strike in the shipbuilding 
yards and engineering shops on the North-East Coast, 
there are signs that matters may be normal before the 
week is ended. To use the words of a prominent trades 
union official, “‘ The strike is fizzling out.” In kicking 
over the traces the men now realise that they have made 
a great blunder. Their action, of course, was quite un- 
constitutional. The forty-seven-hour week agreement 
was ratified by a majority vote, and by that vote the men 
should be honourably bound. Happily, the latest news 
indicates a willingness on the part of the men to make 
a temporary compromise by accepting the forty-seven- 
hour week with two breaks for meals, and it may be that 
this offer will afford a means of a final settlement. At 
the time of writing a great effort was being made by the 
men’s leaders to bring about an understanding which 
will pave the way for negotiations. As a matter of fact, 
at several yards large numbers of men have already 
resumed work pending consideration of their claims. 
This indicates that there is a more reasonable spirit 
abroad, and if the problem is approached in that spirit 
a solution should be speedily arrived at. 


LATER. 
Men to Resume Work. 


As already foreshadowed the strike has fizzled 
out. Ata meeting of the national and local committees of 
the Engineering and Shipbuilding Trades Unions, at 
Newcastle on Wednesday, it was decided to advise the 
men to resume work at once. The executives of the 
unions concerned are to take up immediately with the 
employers the question of piece rates and other grievances 
which have arisen through the forty-seven-hour week 
arrangement. 


The Cokemen’s Strike. 


Intervention by the Ministry of Labour brought 
about a very timely settlement of the cokemen’s strike 
in the Durham district. The strike was in connection 
with a claim for the concession of an eight-hours day, 
inclusive of half-an-hour for meal times, for men employed 
at the washers and crushers at by-product ovens, by- 
product plants and beehive ovens. Many collieries, 
where the machinery is driven by the heat from the coke 
ovens, were rendered idle, while at some places the supply 
of gas for domestic purposes was cut off. The strike also 
had its effect upon the Cleveland blast-furnaces. Of 
course, many ironmasters now produce their own coke, 
and at other works fair supplies had been accumulated 
over the holidays, but some furnaces had to go on slack 
blast, and in at least one case preparations were in hand 
for damping down when the news arrived of a settlement 
of the dispute. There was a general resumption of work 
at the ovens on Monday, pending a joint conference at 
the Ministry of Labour on Thursday. 


Cleveland Iron Trade. 


Another important step in the direction of 
restoring to the trade some of its old freedom was made 
this week by the official withdrawal of control certificates 
in connection with the sales of pig iron. This means that 
merchants are no longer required to specify consumers’ 
works for which the iron is intended, to state the price on 
trucks, cost of carriage, &c. The intimation of the dis- 
continuance of control makes no reference to prices. 
The market for Cleveland iron is strong and active, 
inquiries both on home and foreign account being on 
an extensive scale. Forge iron is pretty plentiful, but 
No. 3 Cleveland foundry is still very scarce, and deliveries 
are on a much reduced scale. It is stated that the number 
of trucks is still quite inadequate, but as plenty of forge 
iron is being put on rail this cannot be the real cause of 
the difficulty in obtaining foundry iron. Possibly, as 
forge iron realises the same figure as No. 3, there is less 
imcentive than in normal times for the ironmaster to 
improve the quality, but the great scarcity of coke, 
irregular supplies of other materials, and labour difficulties 
are probably the chief causes of the abnormal production 
of the Jower qualities of Cleveland iron. Under these 
circumstances makers are offering forge iron freely, but 
consumers of foundry iron can only get limited supplies, 
and there is little or none available for shipment. France's 
requirements are now rapidly diminishing, and as there 
is a good deal of congestion at the French ports, the 
shipments are on a very limited scale. At the Italian 
ports the position is even worse. It is said that there is 
iron laid at the ports which cannot be got away to the 
interior, and in these circumstances no more shipments 
are going forward. Neutral countries are all clamouring 
for iron, but it is still impossible to get licences, and there 
are growing apprehensions that with rapidly declining 
freights, America will secure the markets. True, there is 
little iron to spare, but both the tonnage and the metal 
could be got if only the authorities would give the neces- 
sary sanction for the business to go through. Prices are 
unchanged, No. | being 99s. per ton and No. 3 Cleveland 
g.m.b., No. 4 foundry and No. 4 forge 95s. per ton for 
home consumption, whilst for export No. 1 is 150s. per 
ton and the other qualities 145s. per ton f.o.h. 


Realised Prices of Cleveland Iron in 1918. 


oe The average net selling price of No. 3 Cleveland 
pig iron for 1918, as shown by the quarterly ascertain- 
ments for the purpose of fixing wages at the mines and 


furnaces, amounted to 113s. 9.28d. per ton, or 19s. 4.17." 


per ton above the ascertained figure for 1917. The price 
in 1916 was 82s. 10.18d. and in 1915, 60s. 8d. The 
figures, however, are not exactly comparable, as the 
1918 price includes the subsidy, while the others do not 
include that amount. In the first quarter of 1918 the 
ascertained price, including the subsidy, was 108s. 3.59d., 
as aga’nst 89s. 8.76d. in the first quarter of 1917. In 


the second quarter the figure was 107s. 10.68d., as against 
94s, 4.9ld. in the second quarter of 1917; in the third 





quarter the figures were 118s. 10.86d. and 95s. 9.57d. 
respectively, and whereas in the last quarter of 1917 the 
realised price was 97s. 9.21d.—-109s. 3.03d. including the 
subsidy—the price for the last quarter of 1918 was 
118s. 6.2ld. The last ascertainment carries a reduction 
in blast-furnacemen’s wages of 0.50 per cent., which 
brings the wages to 108 per cent. above the standard. 


Produetion of Pig Iron. 


Actual statistics as to the output of Cleveland 
pig iron in 1918 are not yet obtainable, but it is estimated 
that 3,000,000 tons will be about the mark. The actual 
output in 1917 was 3,230,000 tons, so that the decline in 
production is estimated at approximately a quarter of a 
million tons. The year opened with 76 furnaces in blast, 
but during the first quarter one was put out of operation 
and the number remained at 75 until the second half of 
the year, when two more were laid idle, reducing the 
number working to 73, which figure still prevails. The 
average number of furnaces in blast during 1918 may 
be put at 74, whilst in 1917 it was 76. Interruptions and 
irregularities were also of a more serious character in 
1918. A factor which detrimentally affected production 
was the necessity owing to the urgency of the demand 
for iron of employing furnaces which were in reality in 
urgent need of repair. The use of different ores of varying 
quality, the lack of skilled labour, and the consequent 
employment of men of little experience also had a pre- 
judicial effect upon output, while the dearth both of raw 
materials and labour absolutely precluded the blowing-in 
of more furnaces. 


Hematite Pig Iron. 


Conditions in the hematite pig iron trade seven! 
very tittle change. The output barely meets the require- 
menis of the home trade, and distribution is still care- 
fully controlled, all applications having to go direct to 
the Ministry of Munitions. There is practically no surplus 
for shipment abroad. The home price of mixed numbers 
is still 122s. 6d. per ton, and the export figure is 172s. 6d. 
per ton. 


Iron-making Materials. 


Coke supplies have, of course, been interrupted 
owing to the strike at the ovens, and but for a settlement, 
the consequences to the iron trade would have been 
serious indeed. Good medium furnace brands are quoted 
at 35s. 6d., delivered at the works. Good deliveries of 
foreign ore are coming to hand, but there is not much new 
business. 


Manufactured Iron and Steel. 


The shipyard sirike has created much appre- 
hension in the finished iron and steel trade, as the greater 
proportion of the output consisted of shipbuilding material. 
There is, however, great pressure for railway material, 
and some of the mills have been switched on to the pro- 
duction of rails. There are ample orders in the market 
for all descriptions of material, but manufacturers are 
not inclined to commit themselves far ahead until present 
uncertainties are cleared up. The principal quotations 
are as follows :—Steel ship, bridge and tank plates, home 
£11 10s., export £16 10s.; ditto, thin, home £14 10s., 
export £17 10s.; steel chequer plates, home £13, export 
£18 ; angles and other sectional material, home £11 2s. 6d., 
export £16 2s. 6d.; small angles, ties and flats, home £14 
to £16, export £20; steel joists, home £11 2s. 6d., export 
£16 2s. 6d.; rounds, squares, hexagons, home £lz 10s. 
to £13 10s., export £18; ditto, small, home £15 to £15 10s., 
export £20; rails, 50lb., home £11, export £15 12s. 6d.; 
rails, 69 1b., home £10 17s. 6d., export £15 10s.; billets 
and blooms, home £10 17s. 6d. to £11, export £13 10s. 
to £15; iron bars, home £15 10s., export £20. The follow- 
are for export only :—Steel plate cuttings, suitable for 
re-rolling, £13 10s.; rails, hollow bridge, 45 lh. and over, 


£17; rails, second-hand, all sections, £13; steel bars 
and tin-plate bars, £12 17s. 6d.; | puddled iron bars, 
£15 15s. 


The Coal Trade. 


In coal export circles for some weeks now a 
keen anxiety has heen noticeable in reference to the 
mooted Italian State monopoly of imported coals, and 
the question has been discussed from all points of view, 
and innumerable interviews have taken place between 
those concerned in the trade and the Government. There 
is now a very much brighter prospect on the subject, and 
throughout all circles the feeling is gathering strength 
that the proposal will be withdrawn and that the Italian 
consumer will again get his coals in time to come under 
the method of supply and demand. The outlook in the 
Northern coal trade is much brighter. The suspension 
of shipments to Sweden, Denmark and Holland is being 
gradually lifted. Smalls have been released, and since 
then collieries requiring teeming for large coals have been 
allowed to load into waiting steamers. It is confidently 
expected that the embargo will be completely removed by 
the end of the month. The general position is exceedingly 
good. Inquiries from abroad are numerous and urgent, 
and with a full resumption of shipments and an adequate 
supply of tonnage there seems every reason to expect a 
considerable advance even on the high prices now ruling. 
The miners are working well on the whole, and the larger 
number of men now in the mines is having an appreciable 
effect on the output. The home industrial demand is 
affected by the strikes among the engineers and ship- 
builders, but even these strikes will not have much effect 
on prices if there is an adequate supply of coal for ship- 
ment, as the demands of the Allies and neutrals are 
increasing. Best steams for free market sale are quoted 
steadily 90s. to 100s.; second steams and North North 
umberlands, 80s. to 85.; and ‘Tyne primes, 85s. to 90s. 
Blyth and Tyne smalls are extremely strong for neutral 
markets, buyers having the utmost difficulty in securing 
supplies and offering fancy prices. Prompt business is 
workable at 70s., and for February 55s. to 65s. is asked. 
Smithies, peas and nuts are more plentiful on the home 
markets, but supplie~ for export are still scarce. Recent 
labour troubles at the coke ovens have caused considerable 
quantities of coking coals to be offered on the market for 
immediate clearance, but as business is confined to Allied 





buyers, shippers are having difficulty in arrangi 
shipping facilities at short notice. However, good business 
is passing at schedule prices, both for France and Belgium, 
The coke position is strong and unchanged. There is q 
growing demand from Scandinavia for foundry and 
furnace qualities, which has hitherto been checked by 
the refusal of licences, due to the scarcity of the home 
supply. But there is undoubtedly a good market for stove 
cokes as soon as the necessary supplies become available. 
Gas coke is also in heavy demand, but is included in the 
general suspension of shipments to neutrals. The maximum 
quotations for the Allies are as follows :—Best Blyt}, 
steams, 37s.; Tyne primes, 36s. 6d.; Tyne prime smalls, 
27s. 6d.; -econd steams, 32s. 6d. to 34s.; North North 
umberland smalls, 25s. to 27s. 6d.: Blyth smalls, 27s.; 
smithies, 3ls. to 32s. 6d.; peas and nuts, 31s. to 32s.; 
best gas, 32s.; second gas, 30s. 6d.; coking coals, 31s. 6c.; 
coking smalls, 30s. 6d.; household coals, 35s. to 37s.; 
foundry coke, 50s.; gas house coke, 40s.; best bunker 
coals, 34s. to 34s. 6d.; ordinary qualities, 33s. to 33s. 6d.; 
specials, 39s. Principal quotations for the home trace 
are as follows :—Northumberlands : Best Blyth steains, 
33s. 6d. to 35s. 6d.; second Blyth steams, 29s. 6d. to 
32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; unscreened 
for bunkers, 27s. 6d. to 29s.; household coals, 26s. 6d. 
to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 31s. 6d. 
to 36s. 6d.; North Northumberland smalls, 25s. 6d.; 
peas and nuts, 3ls. Durhams: Steam, locomotive, 33s. 
to 35s.; special Wear gas, 27s. 6d. to 30s. 6d.; ordinary 
bunkers, 30s.; best bunkers, 3ls. 6d.; superior qualities, 
34s.; smithies, 3ls.; peas and nuts, 31s.: coking coals, 
29s. to 39s. 





Shipbuild ng. 


It ywas generally stated in shipbuilding circles 
on the Norih-East Coast last week that the Government 
had cancelled orders for ships, and the idea seemed to 
spread that this applied to standardised freight vessels. 
It has now, however, been made clear that the cancelling 
of orders only affects new war vessels te be laid down, so 
that work on merchant ships will continue as usual. In 
some cases, where it is possible to make alterations, 
warships now in course of construction may be converted 
into coasting or even deep-sea cargo-carrying boats. 








SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding. 


Fu. details of the shipbuilding output on the 
Clyde have recently been published, including all v 
launched during a period of five years. The principal 
statistics are as follow :—In 1918, 440 vessels of about 
555,500 tons and 1,900,600 indicated horse-power were 
launched ; 424 of about 460,000 tons and 1,588,800 indi- 
cated horse-power in 1917; 386 of 506,000 tons and 
1,862,000 indicated horse-power in 1916; 286 of 306,400 
tons and 1,204,000 indicated horse-power in 1915: and 
339 of 543,000 tons and 1,150,000 indicated horse-power 
in 1914. The aggregate for the five years of war is 1875 
vessels of 2,371,491 tons and 7,704,912 indicated horse- 
power. Harland and Wolff, with 18 vessels of 100,122 tons 
launched from their Glasgow andGreenock yards, returned 
the highest output. The highest output of propelling 
machinery was returned by John Brown and Company, 
Clydebank, with a total of over 313,600 indicated horse- 
power, while the Fairfield Company, of Glasgow, holds the 
second place with a total of 291,160 indicated horse-power. 
During the war all descriptions of naval vessels, aggregating 
481 ships with an indicated horse-power of 6,993,830, 
were built on the Clyde. $ 


essels 


Engineering Research. 


The Scottish Engineering, Shipbuilding 
Metallurgical Research Association has issued a preliminary 
prospectus to industrial companies all over Scotland 
The prospectus indicates that the object of the Association 
is to establish, in co-operation with the Government 
Department of Scientific and Industrial Research, a scheme 
for promoting research and other scientific work in connec 
tion with the engineering, shipbuilding and metallurgical 
industries, and allied trades or industries. The member- 
ship will consist of firms, companies, corporations, bodies 
or persons engaged in any of the trades. Membership 
willnot preclude individual firms from undertaking research 
at their own expense, but agreements may be made with 
firms for carrying out experiments on a manutacturing 
scale. It is anticipated that this new association will 
exercise a beneficial influence on the welfare of the indus- 
tries, and, that superior organisation on practical lines 
will enable it to meet successfully the international com- 
petition which will follow the return to peaceful conditions. 


and 


Gift to Glasgow University. 


During the past week it was announced that the 
Glasgow University Court had been offered £60,000 for 
the endowment of three Chairs in the University, one of 
Bacteriology, one of Organic Chemistry, and one of 
Physiological Chemistry. The Court accepted with 
gratitude this benefaction, the donors of which are Mr. 
W G. Gardiner and Mr. F. C. Gardiner, well-known 
members of the shipping industry in Glasgow. The 
University Court agreed that in the ordinance for the 
establishment of the new Professorships, they should be 
designated the “Gardiner Chairs”? in honour of the 
founders. 


Pig Iron. 

The position as regards pig iron has improved 
somewhat. Owing to the holidays stocks have increased 
to some extent, while the demand for hematite, though 
still well maintained, is not quite so insistent. Foundry 
qualities are still rather scarce, however, while forge 
is easily “‘ taken up.’’ Prices remain at controlled leve's. 


Finished Iron and Steel. nics 
During the greater portion of the past week the 
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Scotch steel and ironworks were only partially employed, 
but the resumption is now practically full. All depart- 
ments are active and prospects are regarded as distinctly 
promising. Steel works have plenty of orders for home 
delivery, and while large orders are being received for 
shipment abroad, they are not being accepted to any 
extent, home orders having the preference. All classes 
of sheets are in keen demand, general trade showing some 
expansion. Sheets for shipbuilding purposes are wanted 
in large quantities, and also for railway wagons and 
carriages. Malleable iron makers are very busy. General 
orders are large, but there is a particularly lively demand 
for rivet, bolt, and nut iron for the shipyards. Home 
prices have been advanced 15s. per ton, and are now in 
the region of £15 10s, pcr ton for ‘* Crown” bars, while 
the export prices, standing at present at £18 10s., f.o.b. 
Glasgow, are under revision. Tube works are particularly 
well booked up, large quantities of boiler tubes being on 
order, 


Coal. 

The resumption of work at the Scotch collieries 
exceeded expectations, and the labour supply has been 
augmented by the addition of menjdemobilised from the 
Army. Outputs, consequently, are larger than was 
anticipated, and, though not up to the normal standard, 
are considered quite good for the time of the year. The 
production is still largely disposed of to local industrial 
and gas concerns, while householders are now finding 
less difficulty in securing their full ration. Shipments are 
still in firm control, and only a limited amount of coasting 
and bunkering business is possible. As the return of 
miners from the Army becomes more general, outputs 
are bound to increase and restrictions disappear with 
corresponding rapidity. Shipments for the past week 
amounted to 71,910 tons, compared with 65,984 in the 
preceding week, and 154,843 tons in the same week last 
year. Ell coal, f.o.b. at Glasgow, 32s. 6d. to 35s. ; splint, 
35s. to 37s. ; navigations, 37s. ; steams, 34s. 6d. ; treble 
nuts, 39s.; doubles, 29s.; singles, 28s.; first-class 
screened navigations, at Methil or Burntisland, 36s. to 
38s. ; first-class steams, 35s.; third-class steams, 31s. ; 
best steams, at Leith, 33s. 6d. ; secondary qualities, 32s. 6d. 
per ton. 


Demurrage Charges. 


The Coal Merchants’ Association of Scotland has 
taken up the case of its members with regard to demurrage 
charges on wagons. A new Order has been issued by the 
Railway Executive Committee stating that a notice, 
issued on March 16th, 1917, reducing the number of days 
ullowed to the public for loading and unloading to two, 
exclusive of the day of arrival, came into force on and after 
January Ist. Prior to this Order the time allowed for 
elearing wagons was four clear days. The Merchants’ 
Association has intimated to its members its intention 
of taking the opinion of counsel as to the enforcing of the 
Order, with a view to contesting any action taken against 
any members of the Association. In the meantime 
members are advised not to pay any demurrage accounts 
rendered on any other but the four free days’ basis. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Demobilisation of Miners. 


So far the efforts of coalowners and miners’ 
leaders to smooth the way for the reinstatement of the 
soldier-miner have proved fairly satisfactory. There has 


“been no really serious hitch, though the problem has 


occasioned, and still arouses anxiety, as there is always 
the danger that the men may return rather more rapidly 
than the scheme for ahsorption will permit without 
creating difficulties. Within the past ten days or so, 
about 4000 men have been reinstated. Miners in various 
districts put forward various methods of dealing with 
the question, some being in favour of turning out imme- 
diately men who before the war were not miners. while 
in other areas resolutions against the withdrawal of what 
may be termed ‘ war-time’’ miners have been passed. 
At various collieries schemes which are particularly 
favoured by local circumstances are suggested, as, for 
instance, at Blaenavon, where the proposal is that, as 
there is a shortage of boys, and a large number of colliers 
are working alone in their stalls and headings, the 
employers are to be invited to come to an arrangement 
whereby all these colliers should take an adult partner to 
work with them. The coalowners have declined to agree 
to the suggestion that they should provide the returning 
workmen with tools free of cost ; but it shows their desire 
to facilitate the re-employment of all men who may be 
discharged from the Army and Navy, and to carry out this 
work with as little difficulty and friction as possible, that 
the Coalowners’ Association has unanimously decided 
to direct all colliery companies not to employ other than 
discharged soldiers and sailors, and as far as possible only 
to engage discharged soldiers and sailors who were in 
their employ prior to enlistment, except when otherwise 
instructed by the Joint District Demobilisation Committee. 
Arrangements have also been made under which, if any 
company can give employment to a larger number of men 
than that recruited from its own collieries, it should com- 
municate with the District Committee, which has been 
created for the specific purpose of dealing with questions 


- which must necessarily arise in connection with the whole 


problem. Coalowners are hopeful that through this 
Committee it will be possible to give instructions to colliery 
companies in a position to employ @ larger number of 
sen than were enlisted from their pits, to take them on. 
This will assist in the absorption of workmen who, through 
the closing of pits or other adverse circumstances caused 
by war conditions, may be unable to obtain re-employment 
at the colliery at which they were employed when thev 
enlisted. ‘ 


Shipbuilding Project. 
It is reported that the proposal to establish a 
shipbuilding yard at Cardiff is being resuscitated. In 
the past such a project has been discussed on so many 
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occasions, that it is regarded as something in the nature 
of a hardy annual, and the old question and difficulty 
as to whether the industries of shipbuilding and ship- 
repairing can be carried on side by side, with their varying 
customs and wage standards, are brought up. This time, 
however, the promoters, from all accounts, are fairly san- 
guine that their object will be achieved, and that before 
the year is out about 2000 workmen will be engaged. 
This time, however, the conditions are different from 
those obtaining when such a scheme was mooted previously. 
Negotiations have taken place with the advisers of Lord 
Bute, who owns the land, and the terms for a long lease 
are acceptable to the promoters. On the last occasion 
the site that was selected involved a difficulty respecting 
the lease, which doe3 not arise in respect of the present site, 
which is on the Penarth Moors in the same neigh- 
bourhood. The site has been surveyed by experts and 
# specialist, who has had considerable experience in laying 
out such yards during the war for the Government, and 
the report is favourable. It is understood that the 
syndicate will have the practical support of a wealthy 
shipowner who has been connected with a similar enter 
prise in Scotland. 


New Freight Rates. 


An announcement was made at the end of last 
week which occasioned some surprise because it was 
rather unexpected, it being with respect to a new 
schedule of maximum rates of freight for coal to Italy, the 
Mediterranean, the Islands and the River Plate to operate 
as from the 16th inst. The new rates from the Bristol 
Channel ports for Italian ports show in most cases a reduc- 
tion of 12s. to 12s, 6d. upon the schedule under the Italian 
limitation scheme of 1916. Genoa, Savona, Spezia and 
Leghorn now stand at 47s. 6d. as against 59s. 6d. under the 
old schedule. As regards other Mediterranean ports 
the difference varies considerably as, for instance, Bizerta 
is 50s., as against 51s.; Bona, 40s. against 51s.; and 
Algiers, 39s. against 48s. 6d. Alexandra and Port Said 
are scheduled now at 47s. 6d., which compares with 200s., 
the highest rate paid last year, and 120s., the lowest 
recorded rate for 1918. The new rate for Gibraltar is 
37s. 6d., whereas the highest and lowest rates for this 
port last year were 100s. and 60s. respectively, though 
since the beginning of this year neutral tonnage has been 
chartered at 47s. 6d. Buenos Aires figures in the new 
schedule at 70s., and this was the lowest rate recorded 
last year for the River Plate, for which the highest rate in 
1918 was 150s. 


Current Business. 


The position in the coal trade this week has been 
stronger than was expected would be the case. At the 
end of last week bad weather interfered with arrivals of 
tonnage to such an extent as to lead to the belief that 
collieries might be in difficulties before long for the lack 
of facilities for shipping coals; but an abatement in the 
stormy weather resulted in steamers arriving in dock 
over the week-end on such a scale as to bring about quite 
@ recurrence of pressure, though this may not last far 
beyond this week unless arrivals in the meantime continue 
on a fair scale. At the moment, however, the tonnage 
supplies are ample for immediate requirements, and col- 
lieries are very busy in shipping large and through coals, 
but smalls in comparison are easy. New business is slow, 
especially for neutral destinations, as exporters are not 
anxious to operate until it is felt that freight rates have 
touched bottom values, while there is also the difficulty of 
getting export licences, particularly for Spain. The home 
demand for coals is heavy, and merchants experience 
great difficulty in securing adequate supplies of house 
coals. Coke is weak, as the inland demand has fallen off. 
Manufacturers last week had trouble with the workmen 
at some of the ovens, but they have resumed work upon the 
promise that their grievances would be discussed. Patent 
fuel works are fairly busy. The Secretary of the South 
Wales Patent Fuel Manufacturers’ Association has 
announced the the Coal Controller has revised the prices 
of fuel as from the Ist inst. Patent fuel is now in two 
classes. Block patent fuel, instead of being 37s. per ton 
for the Allies under Schedule A, is increased 2s. 6d. to 
39s. 6d., and ovoid patent fuel is fixed at 37s. 6d. The 
minimum price for neutrals (Schedule B) remains the 
same for block patent fuel, viz., 45s., but ovoid fuel is 
fixed at 43s. The pitwood position shows very little 
improvement, and stocks are very low. The authorities 
have, however, relaxed the regulation affecting the 
importation of pitwood from Spain, but it is felt that the 
supplies obtainable from Spain are too small to remedy 
the shortage. Deliveries from France are being speeded 
up, and it is believed that the arrangements made will 
soon afford relief from the present scarcity. 


LaTER. 
There is no variation of any note in the coal market. 
Tonnage supplies are well maintained, and large coals are 
moving off well, but smalls are meeting with a rather poor 
demand. 


Welsh Steel Works Idle. 


Trouble has arisen at several West Wales engi- 
neering works on the question of hours and breaks for 
meals. Several hundred men at Briton Ferry, Neath, 
Morriston, and Pontardulais are idle. The award of Sir 
Thomas Munro, the arbitrator, was received on Tuesday 
evening, giving the men a forty-seven-hour week with one 
break per day for dinner, and the Conciliation Board is to 
meet to discuss the putting into operation of the new 
conditions. The workmen do not appear to be unanimous 
as to the breaks for meals. It is feared there will be no 
resumption of work at some of the undertakings this week. 
Workmen in the Engineering Department of the Tredegar 
Tron and Coal Company, Limited, to the number of about 
300, came out on strike on Tuesday in connection with the 
forty-seven-hour agreement. They claim clauses have 
been inserted in the agreement which are irritating, and 
that conditions have been framed which never before 
existed at Tredegar. 


Schedule Prices (Fixed for Allies). 
With the exception of the changes in patent fuel 


. 
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stated above, schedule prices are the same as previously 
quoted. 


Newport. 


The coal market is fairly firm for loading this 
week. The tonnage position is good and shipments are 
on a good scale, but the outlook is not quite so promising 
for the near future as collieries are only lightly stemmed. 
The schedule prices, with the exception of patent fuel, 
are as previously quoted. 


The anthracite coal market displays very little 
change, and the majority of collieries are very well situated 
for early loading. There is a good demand for large 
anthracites and machine-made qualities, but rubbly 
culm and duff are quiet. The miners in this district who, 
to the number of 14,000, had tendered notices to terminate 
contracts in order to get certain grievances remedied, 
have suspended the operation of these notices until 
Saturday, but they have made it clear that unless the 
negotiations this week with the Coal Controller turn out 
satisfactorily, the notices will then take effect. The only 
change in the schedule prices for the Allies is in patent fuel. 
Current quotations for neutral destinations are as follows : 
Best large, 52s.; seconds, 50s. 6d.; thirds, 48s.; Red 
Vein, 45s.;: machine-made cobbles, French nuts and 
stove nuts, 61s. to 67s.; machine-made beans, 54s. to 
57s.; machine-made peas, 45s. Sceam coals (minimum 
quotations) : Best large, 45s. ; seconds, 41s. ; best through, 
35s. 6d.; seconds, 33s.; smalls, 24s. and 26s.; bitu- 
minous through, 41s.; smalls, 32s.; patent fuel block, 
45s.; ovoids, 43s. 


Tin-plates. 


The tin-plate market is very firm, but outputs 
are held in check by the shortage of labour and materials. 
The demand is very extensive, but business is difficult, as 
makers are considerably troubled as regards supplies of 
tin bars and coal for forward delivery. Until they are in 
a position to cover themselves they are not disposed to 
consider new business. The official maximum price for 
home business is still on the basis of 32s. 6d. per box for 
L.C. 14 x 20 x 112 sheets, but prices for export are not 
controlled. Tin-plate workmen recently applied for 40 per 
cent. additional wages bonus. At the Conciliation Board 
meeting the employers’ representatives made a counter 
offer, viz., 15 per cent. upon the steel workers’ scale 
instead of the men’s demand of 40 per cent. on their own 
basis. The meeting was adjourned until Monday to 
allow the workmen’s representatives an opportunity of 
discussing the counter proposal with the men. A question 
relative to hours of work was left in the hands of a joint 
sub-committee. Quotations :—I.C. 20 x 14 x 112 sheets, 
32s. 6d.; block tin, £253 per ton cash ; £246 10s. per ton 
three months ; copper, £93 per ton cash ; £83 per ton three 
months ; lead, Spanish, £40 per ton ; spelter, £56 per ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. C. M. Fercuson has re-joined the staff of Messrs. James 
Gordon and Co., of Queen’s House, Kingsway, W.C. 2, incharge 
of their steam power department. 

Bortter anp Wi1son, Limited, of 18 and 20, Hampstead-road, 
Euston-road, London, N.W. 1, ask us to state that they have 
been appointed sole agents in London and district for the sale 
of piston rings manufactured by the Bradford Piston Ring and 
Engineering Company. 

Mr. Joserx Oxtry, of Cadman Chambers, Norfolk-street, 
Sheffield, informs us that Mr. Alex. M. Parker, late partner of 
Messrs. Parker and Marney, of Savile-street, Sheftield—with - 
whom he has entirely severed his connection—has taken up the 
position of general manager of his machinery department. 

Drake AND Gornay, Limited, ask us to state that owing to 
the expiration of the lease ot their present offices at 47, Spring- 
gardens, Manche-ter, they are removing on January 27th to 
29, Piccadilly, Manchester. The telephone number 3700 and 
telegraphic address, ‘‘ Accumulator, Manchester,” will i 
unchanged. 

Tue Swiss Minister has informed us that the offices of 
the Swiss Legation have been removed to 32, Queen Anne- 
street, W. 1, where all communications should be addressed in 
future. Telephone: Mayfair 6182. Office hours: Weekda 
1l to 1 and 2 to 4 o’clock : Saturdays, 11 to 1 o’clock. i 
Excellency Dr. G. Carlin, Envoy Extraordinary and Minister 
Plenipotentiary to the Court of St. James, still maintains his 
private residence at 3, Portland-place, W. 1. 











LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEBBS. 


Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS 
No. 3 by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Monday, January 20th, to Saturday, January 25th.—Drills 
as usual. 
C. Hicorns, 
Capt. R.E., Adjutant. 








Contracts.—Dick, Kerr and (Co., Limited, have recently 
secured a contract for the supply of a 3000-kilowatt, 3000 
revolutions per minute, turbo-alternator set, together with 
condensing plant, from Cammell Laird and Co., Limited. The 
turbine is of the Willans-7oelly type, to operate on steam at 
160 lb. pressure, superheated to 650 deg. Fah., and the alter- 
nator, which will be made hy Messrs. Siemens, is to supply 
three-phase current at 3300 volts, 50 cycles. 


New Soctrety or ‘‘ Tanxs.”—The Tanks Association, a new 
social body which has been formed with the object of bringing 
together, at least once a year, those who during the war were 
connected with tanks, held its inaugural dinner and concert at 
the Connaught Rooms on the 6th inst. Lieut.-Col. Sir A. G. 
Stern, to whose initiative is largely due the Government’s 
adoption of tanks as an arm of the services, is president of the 
new society, and the vice-presidents include Sir William Tritton, 





‘ which was largely att 


Major-General Elles, and Vice-Admiral Moore. The_function, 
ded, was a plete success. 
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STURROCE’S STEAM TENDER. 


We are able to-day, through the courtesy of Mr. 
HH. N. Gresley, to give a drawing and a document 
of the greatest historical interest. Towards the end of 
the period of nearly seventeen years during which 
he was locomotive superintendent to the Great 
North Railway Company, Archibald Sturrock pro- 
duced the steam tender as a means of meeting the 
ever increasing demands of the traffic superintendent. 
In one respect it was a complete success, and in 
another a failure. It succeeded in so far as it did 
everything that was expected of it, and it failed 
because its abilities were in excess of the require- 
ments. It is of particular interest just now when 
American locomotive engineers, having put all the 
«ngines they can under their vast boilers, are putting 
them also under their tenders. 

Sturrock, according to G. F. Bird, in his “ Loco- 
. motives of the Great Northern Railway,’ made 
his first experiment in this direction in 1863, when 
he fitted an engine to the tender of Sharp locomotive 
No. 46. Tests having proved successful, engine 
No. 391—a six-coupled goods built in 1850 by E. B. 
Wilson and Co.— was fitted with a steam tender, and 
almost immediately afterwards two sister engines, 
393 and 394, were provided with enlarged fire-boxes 
and given steam tenders with two 12in. by 17in. 
cylinders. They were worked on the London and 
Peterborough divisions, and took loads of 40 to 45 
wagons, as against the 30 to 35 wagons they had 
before drawn. The success achieved was so great 
that seventy engines appear to have been ordered 
at @ contract price with steam tenders of £3750 
apiece. Tho cylinders of the engines were l6in. 
diameter by 24in. stroke, and the wheels 5ft. in 
diameter. The grate area, in some cases at least, 
reached 26} square feet. The engines and tenders 
weighed 66 tons in working trim. According to 
Mr. Bird, fifty of these engines were delivered before 
it was decided to give up the steam gear in the 
tenders. Mr. Sturrock left the company in 1866, 
whilst the engines were still under construction, and 
his successor, Patrick Stirling, attacked the problem 
'n @ more conventional way. The steam tenders still 
in hand were stopped, whilst the engines were by 
degrees removed from those already received, and 
the cylinders of the engines themselves were 
increased in size. The drawing which we give on 
page 66 is as near a facsimile as can be made in 
a& newspaper of a general arrangement drawing, 
signed by Sturrock himself, and it probably represents 
the engines and tenders referred to in the specifica- 
tion which we append to this article. It will be 
observed that some particulars are given in French 
as well as English, from which it may be concluded 
that copies of the drawing—or the drawing itself— 





THE ENGINEER 





interesting to compare these old figures with the 
most recent. Mr. Gresley’s three-cylinder engine, 
weighing with tender 120 tons, takes a load of eighty 
loaded ten-ton wagons on the up journey and sixty 
empty wagons down, with a total consumption of 
coal of 90 lb. per mile. 

The specification which follows will be read with 
much interest. It is full of details which throw light 
on the constructive methods of the period. Many 
references to detai! drawings will be observed. We 
should be glad to hear from any of our readers who 
may chance to have preserved copies of these draw- 
ings, particularly of the condensing arrangemeat in 
the tender. 


GREAT NORTHERN RAILWAY. 
SPECIFICATION FOR AUXILIARY STEAM TENDERS. 


SPECIFICATION AND PARTICULARS ON WHICH TENDERS FOR 
AuxiLtiary STEAM TENDERS ARE TO BE BASED. 





The tenders are to have inside cylinders with six wheels 
4ft. 6in. diameter, all coupled, and of 4ft. 8}in. gauge. 

The cylinders are to be 12in. diameter with 17in. stroke, and 
the metal to be so hard as to be with difficulty bored, and to 
be perfectly free from honeycomb, solid and sound throughout. 
The valve faces are to be planed perfectly level and scraped, 
so as to have a truc and steam-tight facing. 

The cylinders are to be lin. thick in the cylindrical part, and 
also to have side flanges which must be accurately fitted between 
the inside frames, and bolted to them by {in. bolts. The cylinders 
must also be fitted with brass cocks (jin. bore) at each end for 
letting out the condensed water, and another on the steam 
chest, which is common to both cylinders, with levers and rods 
for opening and shutting them, to be worked from the foot- 
plate on tender. 

The piston and rod to be forged in one solid piece, and made 
of the very best scrap iron. The piston to be turned all over, 
and recessed on the edge, to receive the gun-metal packing, 
ring and springs, the form: and dimensions of which are shown 
on the detail drawing. The end of piston-rod to be accurately 
fitted into the crosshead, and made in all respects as shown on 
drawing. 

The slide bars to be made of cast steel, manufactured by 
Charles Cammell and Co., Sheffield, and hardened on the working 
faces ; the bars to be planed all over and regulated at each end 
by brass liners between each, so as to allow for their adjustment 
as the slide blocks wear. 

The cross heads to be made of the best hammered scrap iron, 
turned, planed and polixhed all over; the cotter to have a 
taper of fin. in 6in.; the edges to be semi-circular, and made 
as shown on detail drawing. 

The connecting-rods and straps are to be made of the best 
hammered scrap iron, planed and polished all over. The gibs 
and cotters to be made of the best tough iron, particular care 
being taken that they fit easy sideways. The taper to be 1 in 20, 
and the outer es of the gibs and cotters to be semi-circular, 
as shown on the detail drawing. 

The outside rods to be of the same material and workmanship 
as the inside rods. That part of the rod between driving and 
leading axles to be in one length, and from driving to trailing 
axles to be coupled by a jaw and pin, which must be steeled 
and hardened. The cotters to be of the best tough iron, with 
the ends square, and finished to the dimensions shown on detail 
drawing. The whole of the rods to be finished bright and made 
to the dimensions shown on detail drawings. 

The outside cranks to be made of the best scrap iron, to have 










































































P 8in. throw, made and finished to d shown on the 
had been made for French engineers. detail drawing. 
With Steam Tenders. 
Pe es | Average No. | Average No. 
Number of Date.- Miles. Coal consumed. Oil average. Tallow average. | of wagons. per trip. 
£ngine | and steam | Aver. lb. Per 100 Per 100 | 
| tender, 1866. | ewts. | per mile| Pints. | miles. Ib. tiles. | 
170) | 12 August Ist to, 7,430 4,460 67.3 564 7.59 101 1.35 | 1,906 35.8 
| October 19th 
i a 8 | July 17th to 5,832 | 3,565 68.4 450 7.71 $2 1.40 | 1,427 35.6 
| Sept. 1%h | | | 
i 7 12 Maich 27th to | 22,645 | 12,891 63.7 (1,598 | 7.05 259 | 1.14 5,165 34.1 
\ Oct. 22nd | | | 
491 16 July 16th to; 6.528 | 3,722 63.8 519 7.95 97 1.48 1,458 34.7 
Sept. 10th | 
439 19 July 4th to | 10,380 5,397 58.2 770 7.41 107 1.03 | 2,412 35.4 
Oct. 4th | | 
| | 52,815 | 30.035 | 63.7 |3,901 | 7.38 | 646 | 1.22 22,368 34.9 
Engines fitted with ordinary tenders | 29 p.c. 66 p.c. 15 p.c. less 
less less. 
With Ordinary Tenders, 
| | | 
| | Average load| Average No. 
Number of engine. | Date. | Miles. Coal consumed. Oil averages. | Tallow averages.) of wagons. per trip. 
j Aver. lb. Per 100 Per 100 | 
1866. | | ewts. | pertnile.) Pints, | miles. Ib. m.les, ; 
432 May 26th to 6,176 | 2,434 44.1 259 4.19 76 1.23 1,267 27 
| July 26th i { 
433 | July 31st to | 10,468 4,817 51.5 448 4.28 133 1.27 | 2,422 31.8 
| Oct. 27th =| | 
434 April 27th to | 8,892 3,757 47.3 417 4.68 87 90 | 2,213 27 
| July 28th | | 
436 May 27th to; 8,210 | 3,652 49.5" 376 4.58 86 1.04 | 1,866 32.2 
Aug. 10th | 
437 | June 14th to | 12,307 5,624 51.1 541 4.39 153 1.24 | 2,798 32.5 
Oct. 4th | i 
| | 46,053 | 20,284 49.3 | 2,041 4.43 535 1.16 10,566 30.2 

















In 1866 comparative tests were made of engines 
with and without steam tenders,-and we are able to 
‘ive @ summary of them in two tables. It will be 
seen that whilst the engines with steam tenders 
hauled on the average thirty-five wagons as against 
thirty. they consumed 63.7 lb. of coal per mile as 
against 49.3, a difference of 29 per cent., and used 
1.38 pints of oil per 100 miles against 4.43 pints, 
it difference of 66 per cent. It seems probable, too, 


that the repair bills were rather excessive, possibly 
because the drivers were none too pleased at having 





an additional engine to look after. 


It is, by the way, 


The excentric sheaves are to be made in two parts, the 
smaller one of wrought iron, and the larger one of cast iron, 
faxtened together by two lin. cotter bolts: the heads let in 
flu-h, and neatly finished with the exterior of sheaves. The 
keyway for securing them on the axle must be cut with one 
half in each part of sheaves, and recessed in the axles; the 
key to be of steel, and further secured by jin. set serew, with 
the point recessed and case-hardened. 

The straps to be made of the best scrap iron with brass linings, 
the syphon boxes forged on solid. The sheaves and straps to 
be made to the forms and dimensions shown on drawing; the 
brass to be made in proportion of 2} oz. of tin to 1 lb. of copper. 

The rods to be made of the best hammered scrap iron, fitted 
and secured to the flange pieces by two lin. bolts and lock nuts ; 
the other end to be made with a jaw to fit on to the expansion 
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link, and attached to it by ljin. pins; the pins and jaws to be 
steeled and hardened. 

The valve spindles to be made of the best hammered scrap 
iron, and made with a saddle to fit over the back of slide valve, 
and accurately fitted to it, the valve being planed to receive it. 

The expansion links and blocks to be made of cast steel, 
manufactured by Charles Cammell and Co., Sheffield, and 
hardened on the working faces. The weigh shaft to be carried 
on the motion plate by two wrought iron brackets, and bolted 
to it by three jin. bolts through each, as shown on the detail 
drawing. 

Great care to be taken, in fixing the valve gear, that all the 
rods, links and levers shall be exactly 3 ay and at right angles 
with e.ch other, when the expansion link is fixed in the mid 
position, as shown on the drawing. Also, that all the joints, 
pins and all working parts, shall be steeled and hardened, and 
all to be polished and well finished. 

The reversing lever on the end of weigh shaft to be con- 
nected to the reversing rod by two rods and an intermediate 
bell crank lever which works loose upon the break shaft, and 
fixed in its place by a loose collar and set pin at one side of it. 
The reversing quadrant is bolted to transverse partition plate 
by two in. bolts and nuts; the stud also for carrying the 
reversing lever is attached to this same plate by four fin. bolts 
and nuts. 

The reversing lever works upon this stud, and the upper part 
between the two quadrant plates, in one of which plates are 
cut some recesses for the lever to fit in, the lever being worked 
by springing it out of the recess by hand, and moving it as 
required. } 

The particulars of levers, quadrant, &c., are given on the 
different detail drawings. All the parts to be polished and 
finished in every detail. 

The outside frames to consist of wrought iron plates, with 
wood packing between. The wood to be dry and well seasoned 
X American oak, 3}in. thick by 10in. deep. The plates on each 
side to be of good Staffordshire iron?/,,in. thick, and cut out 
to the form shown on the drawing. The plates and wood will 
be tied together with jin. bolts and nuts, with cupheads on the 
outer side. The horn-plates to have cast iron block«, accurately 
fitted between them, planed and faced, for the axle boxes to 
work against, and to have two diagonal grooves cut on the 
face for lubricating the sides of the boxes. The horns must be 
tied to each other transversely as shown in drawing. 

The frames to be bolted to the buffer beams by jin. bolts and 
nuts, which pass through the inside plate only of beam, and a 
piece of 34in. angle iron, which is riveted to both sides of each 
plate as shown on drawing. 

The inside frames are to be in. thick and 10in. deep at the 
back end, deepened out to 2ft. 3in., up to where the cylinders 
are bolted, and from that part to front end it is 13}in. deep. 
The frames to be made of good Staffordshire iron, carried through 
{rom end to end of tender, and fixed to the buffer beams at each 
end, similarly to the outside frames, stayed transversely 
between the driving and trailing wheels by a plate LOin. deep 
and jin. thick, fixed to frames 3}in. angle iron, as shown on 
detail drawing. The inside horn-plates for the driving axle 
are to have wrought iron horn-blocks riveted to them, planed 
and faced for the inside axle box to work against. 

The transverse centres of outside frames are to be 6ft. 3in., 
and the distance apart between the inside frames to be 4ft. 

Strong wrought iron life guards to be bolted to the back part 
of tender, of the form and dimensions as those for the engine ; 
to be lin. thick and strongly secured to the buffer beam. 

The wheel are to be made entirely of the best wrought iron, 
4ft. 6in. diameter at the tread. ‘The driving wheel» are to be 
properly balanced with balance weights, well fitted between 
the arms and rim, and a piece of boiler plate placed over them 
on each side and ~ecurely riveted together, to give a neat finish. 

The T end of each spoke is to be forged out of one solid piece, 
and welded up perfectly sound throughout, and the wheels to 
be hooped with tires made of the best —— or Lowmoor, 
Leeds, Farnley, Taylor or Kitson’s best Yorkshire iron; and 
to be secured on to the wheel by a dovetail on the outer edge, 
and by rivets through the wheel and tire, in the ordinary 
manner. 

The tires to be 2}in. thick at the tread, 5}in. wide, and turned 
to a taper of 1 in 19. All the wheels to be bored and turned 

upon the outside. The inside diameter of the tire to be about 
1/,gin. less than the outside diameter of the wheel. The tires 
to be carefully expanded by Leat, and shrunk on to the rim of 
wheel by being suddenly cooled in water. 

Great care to be taken that all the wheels are the same 
diameter, and to be forced upon the axles by hydraulic pressure, 
and secured by a steel key, as shown on detail drawing. 

Tno crank axle to be of the best Bowling, Lowmoor, Leeds, 
Farnley, Kitson’s or Taylor’s best Yorkshire iron; and of the 
very best style of workmanship, every part being either planed 
or turned. The throw~ of the cranks to be forged solid, and 
cut out to the form shown on deta‘l cone 

The straight axles to be of Bowling, Lowmoor, Farnley, 
Leeds, laylor’s or Kitson’s best Yorkshire iron, 6in. diameter 
in the centre, and with double-coned journals, as shown on 
detail drawing. 

All the outside axle boxes to be made of the best cast iron, 
with gun-metal steps fitted in, and the inside driving axle hox 
to be of gun:-metal ; the boxes to be planed accurately on the 
outside, to fit between the horn-blocks. and to be tapered '/,gin. 
each way, with a parallel part 2in. long in the centre, as shown 
on drawing. The metal of the steps and inside boxes to be cast 
in the proportion of 2{ oz. of tin to Ll 'b. of copper. 

The springs to be manufactured by Charles Cammell and Co., 
Sheffield. and made by them from their best hammered pring 
steel, converted from the best Swedixh iron bars. The ends to 
be <pear-pointed and well drawn down, and to be carefully 
tested before being put into their places, particular care being 
taken that the springs return to their original form after 
testing, and perfectly sound in every respect. All the «prings, 
links, &c., to be made to the forms and dimensions shown on 
the detail drawings. 

There will be two draw springs, one at the front and one at 
the back end of tender, attached to the inside frame hy two 
cast iron brackets. The brackets at front end to be fixed 
18in, back from inside of buffer beam. The spring to be 3ft. 
apan and 4}in. camber, and to consist of seventeen jin. plates 
and jin. back. The spring to be attached to the cast iron 
brackets by four wrought iron links 103in. long. two on each 
end, with Ifin. pins through spring eye and bracket secured 
to the inside frame by four fin. bolts and nuts. The spring 
buckle to be made with a jaw and pin, the pin being 2in. dia- 
meter, and made in all respects similar to the detail drawing. 
The back <pring to be 3ft. 6:n. span. with a 4}in. camber, and 
to consist of ~eventeen jin plates with $in. back, and attached 
to the inside frame in a similar manner as already <pccified 
for the front spring. the links being 8in. long, and the buckle, 
instead of having a jaw, will be bored out and tapped to 2in. 
diameter, the drawba: being screwed in, and further secured 
by an jin. pin ; the drawbar to be 2}in. diameter, with a shoulder 
resting against the front of buffer beam; that. part projecting 
through the buffer beam to be 3}in. deep and 2}in. wide, having 
a strong shackle of 1}in. round attached to it, with a I}in. 
pin secured by a cotter, the forms and dimensions of which 
are shown on the dotail drawings. 

The buffers for back of tender to be made by Charles Cammell 
and Co., Sheffield, with wrought iron plungers, and classified 
as No. | E, with resisting power of 6} tons and 4in. stroke. 
The full length of buffer when fixed to be 18in. 

The buffer beams to be made of oak, l6in. deep, 7ft. 3in, 
long, Sin. thick, and to have a wrougnt iron plate, }in. thick. 
bolted on each side, the whole to be secured to the inside and 
outside frames as previously. specified. 

There will be two cast iron stops and wrought iron hooks 
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bolted to the front buffer beam, the stops to be placed 4ft. Gin. 
apart eentres made in two separate parts, the base being 
bolted to beam, and the body (Sin. diameter) bolted to beam 
with a bolt }in. diameter passing through the centre with the 
head flush, countersunk with outside. The hooks to be placed 
3ft. 3in. apart centres, and bolted through the beam by ljin. 
bolt and nut at back of beam. 

The tank plate to be of the best Staffordshire iron, the sides 
and end jin. thick, and the top and bottom tank plates 3in. 
thick riveted together with }in. snap-headed rivets placed 
ljin. apart centres. The angle iron to be 2in. throughout. 
The sides of the tank are carried forward to the front end 
flush with end of frame, and the top flanged over and curved 
to a radius of 6in. with a beading on the under part 2in. wide 
oe thick, riveted to plate all round the sides and end. 

top plate of the tank to have an inclination of 2in. towards 
the front end, so that the water may drain off, the depth of 
tank at back end being 4ft. 4in., and at front end 4ft. 2in., 
when it will then be slanted in the form shown on drawing. 
The front part being perpendicular to the height of 2ft. on the 
slant side, there will be an opening 2ft. 6in. long by Ift. 6in. 
deep, with a cover of iron plate jin. thick, bolted on with 
fin. bolts, placed 3in. apart centres. This opening is for the 
purpose of taking in or out the condensing chambers, which 
are connected to the cylinders. These condensing chambers 
are to be fixed on the bottom part of tank and are made of 
cast iron with a tube plate bolted to each. The tube plate to 
be of wrought iron fin. thick, and bored to receive fifteen 
tubes 2in. diameter outside. The tubes to be of brass, No. 14 
wire gauge thick and parallel throughout, and fastened in the 
tube plates by steel ferrules. The condensing chamber at the 
back end of tank to have a copper pipe 6in. diameter inside, 
bolted to it and carried up through the top plate of tank, and 
on the outside of top tank plate will be fixed a sheet iron funnel 
placed over this copper pipe; the funnel to be 12in. diameter 
and 2ft. high, with a conical baffle plate fixed in the orifice ; 
also a transverse check plate, placed a little above the mouth 
of the copper pipe, so as to prevent the condensed portion of 
steam from being blown into the atmosphere ; on the top tank 
plate inside the sheet iron funnel, and around the copper pipe 
there will be a number of small holes punched or drilled for the 
purpose of allowing that portion of the condensed steam which 
is blown up the vertical pipe to fall into the tender tank. 

The forms and dimensions of the condensing chamber, &c., 
to be made to the detail drawings. 

At the front end of tank there will be fixed a transverse plate 
jin. thick, to which will be attached the reversing lever and 
studs, and also the bracket for carrying the break rod; this 
plate to be secured to sides by rivets and 2in. angle iron, also 
@ piece of 2in. angle iron to be fixed along the inner top side of 

late, and a hole cut out in the lower centre part, 2ft. long 
y lft. 3in. high, as an opening for the fireman to shovel out 
the coal, &c. 

The tenders are to be fitted up with strong and powerful 
brakes acting on the back part of each wheel on both sides of 
tender ; the levers to be carried and work on a transverse shaft 
across the front end of the tender and supported by a strong 
wrought iron bracket at each end, which is attached to a plate 
fin. thick ; the plate to be riveted to the outside frame plate, 
in the position shown on detail drawing. The brake to be 
worked by a screw rod and handle, the rod passing through 
footplate and secured to the transverse plate by a brass bracket, 
the form and dimensions of which are shown on the detail 
drawing. 

The springs for the tender to have a compensating beam 
between the driving and trailing axles ; the beam to be made of 
two fin. plates, and carried by a cast iron bracket attached 
te the underside of outside frames ; the centres of the beam to 
be equal on both sides, and made in all respects as shown on 
the detail drawing. 

The feed cocks to be of brass fixed underneath the tank, 
and attached to it by copper pipes with flanges. The cocks to 
be worked by a rod and handle attached to the transverse plate 
in front of tank, and made to the sizes given on the detail 
drawing. 

A glass gauge to be fixed to the outside of tank, so as to 
enable the driver to see the depth of water in the tank; the 
gauge to be made in all respects according to the detail drawing ; 
@ brass hand rail 2ft. 6in. long to be fixed on each side in front. 
A steam metallic pressure gauge to be fixed on the left-hand 
side in front of partition plate ; the gauge to be connected te 
the tender steam chest, so that the pressure may be observed 
when at work. 

Lamp irons to be fixed on the side and back end of tender 
tank, in the positions shown on detail drawing. 

The whole of the tender to be painted with three coats of 











the best mineral paint, and well rubbed down. The tank sides 


to be painted Brunswick green, and panelled, similar to those 
now in use on the Great Northern ilway. The frames to 
be painted brown, and the whole afterwards to have three 
coats of the best coachmakers’ varnish, and to be well rubbed 
down after the first coat of varnish has been laid. 

Sheet iron steps, of the footplate pattern, to be fixed on 
each side at front end of tender. 


GENERAL STIPULATIONS. 


All the threads of the bolts and nuts are to be cut with Whit- 
worth’s patent taps and dies. 

All the bolts to be turned and the holes rimered out to 
Whitworth’s gauges. 

All the brass work, when not particularly specified, is to be 
cast in the proportion of 2} oz. of tin to 1 Ib. of copper. 

The Company will pay all patent rignts and royalties included 
in the drawings or in the specification. 

‘he tenders to be subject to the examination and approval 
of the Company’s Locomotive Engineer, or such person as he 
may appoint, who shall have full power to reject all or any of 
the tenders, or details of the same, as are not in full accordance 
with the spirit and intention of the specification and the draw- 
ings therein referred to, as regards material, workmanship 
and design. 

The tenders are to be delivered free of charge on any part 
of the Great Northern Railway, but to be addressed to 
Doncaster. 

The makers to keep up the tenders in a proper and efficient 
working condition until they have run 3000 miles; the certi- 
ficate for payment will be granted when they have performed 
that distance satisfactorily to the Company’s Locomotive 
Engineer. 

No advantage to be taken of any omission of details in the 
drawings or specification, as full explanation will be given 
should any part not be sufficiently shown or understood. 

The —— dimensions when given are to be worked to, 
and in the event of any dispute arising, the decision of the 
Company’s Locomotive Engineer to be taken as final. 

Tenders to be made for not less than five engines and tenders, 
together or separately, nor for more than ten, and the dates of 
delivery are to be given in the tender. The company reserve the 
right to accept the whole of any tender for engines and tenders 
together, or for either separately. The terms and conditions 
of payment to be stated in the tender for engines and tenders, 
together and separately. 

Tenders, sealed and marked ‘‘ Tender for Goods Engines 
and Tenders,” will be received on the subjoined form only, 
and must be lodged at the Secretary’s office before twelve 
o’clock at noon on Tuesday, the 2nd February next, when 
parties tendering must be in attendance. 

Henry Oakey, Secretary. 

Secretary’s Office, King’s Cross Station, 

London, January 21st, 1865. 








THE D.H.10 BOMBING BIPLANE. 


THE accompanying engraving illustrates the D.H. 104 
twin-engined biplane designed by Captain de Havilland, 
of the Aircraft Manufacturing Company, Limited, London. 








Earlier designs of D.H. machines took a leading part in the 
bombing of German towns, and were particularly used for 
daylight raiding purposes. The D.H. 10 type was especi- 
ally designed to carry an increased weight of bombs, and 
under war conditions would have carried one pilot and 
two gunners, the rear gunner being provided with a dual 
control so that he might operate the machine in the event 
of the pilot becoming a casualty. The machine will now 
be used for civil flying purposes, and will be employed on 
the proposed London—Paris passenger service. Flying at 
a height of, on theaverage, from 3000ft. to 5000ft., it will 
earry a pilot, six passengers and luggage. The journey, 
it is stated, will occupy two hours. The speed of the 
machine is 128 miles an hour, its span 65ft., and its overall 
length about 35ft. The example illustrated is fitted with 
two twelve-cylinder Liberty engines, each developing 
420 horse-power. Other machines of the same design 





are, or are to be, fitted with similar powered Rolls-Royce 
or Napier ‘‘ Lion” engines. It has been stated that it 





was on a machine of this design that Captain Lang and 
Lieut. Blowes broke the world's height record on January 
2nd by ascending at Ipswich to an altitude of 30,500ft. 
This statement is, we believe, not quite correct. The 
machine used by these officers was, we understand, « 
D.H. 9 biplane fitted with a single engine—a Napier 
“Lion,” developing 450 horse-power, and designed and 
constructed by D. Napier and Son, Limited, of Acton. 
London. It is of interest to note that during this perform 
ance the machine reached a height of 10,000ft. in 6 minutes 
18 seconds, and a height of 20,000ft. in 19 minutes 40 
seconds, showing an average rate of climb up to the latter 
height of just over a thousand feet a minute. The 
maximum barograph reading of 30,500ft. was recorded 
66 minutes 55 seconds after leaving the ground. 








PATENTS AND THE WAR. 





Ir is a remarkable fact that the number of applications 
for patents for inventions charted with respect to time 
follows almost exactly a straight line law in normal cir- 
cumstances. This fact can be seen from the annexed 
diagram as regards the first eight months of 1914. The 
individual points are not shown in order that the result 
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may be clear, but if the number of the applications is 
plotted week by week the “curve” is almost identical 
with that shown. 

At the outbreak of war a rapid change took place, the 
number of applications lodged diminishing .very quickly 
A revival to a certain extent was subsequently noticed, 
end applications were made again with regularity, but 
the slope of the line was less than that of the line for the 
earlier part of the same year. 

The first change took place perceptibly in the second 
week of August, 1914, that is, the week after Great Britain 
declared war on Germany. Appreciable improvement 
in the number of applications was first noticed about 
the middle of September ; in other words, a week after the 
beginning of the battle of the Marne. During the suc- 
ceeding years, 1915, 1916, and 1917, applications followed 
peace-time conditions to the extent that the curves with 
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respect to time were straight lines, the slopes gradually 
increasing. 

In 1918 it will be seen that this straight line laws holds 
true up till near the end of October. From the beginning 
of November to the end of the year again a straight line 
is formed, lying evenly between all the points which can 
be drawn on it week by week. But between these two 
lines in the region around the end of October, there is 
a decided change, which corresponds with the period 
during which decisive events in the field of war were 
happening, namely, Bulgaria suing for peace at the end 
of September, followed later by the application of Ger- 
many to America to arrange for an armistice at the be- 
ginning of October, the great advances on the western 
front during October, culminating in President Wilson’s 
reply to Germany, and reference of armistice terms to the 
Allies in the third week of October. The total number 
of applications gradually increased during the war period 
after falling from 30,102 in 1913 to 24,847 in 1914, be- 
coming 18,225 in 1915 (which represents a rise owing to 
the major part of 1914 being under peace conditions), 
rising to 18,686 in 1916 to 19,358 in 1917, and subsequently 
to 21,933 in 1918. The effect of the change is diagram- 
matically shown in the dotted curve joining the topmost 
points for each year. 

The various temporary rules that were made during 
the war appear rather to have had a gradual effect on the 
number of applications than any sudden effect. It is 
difficult to say exactly what effect they had on the sealing 
of patents and the trend of invention. Thus, under the 
prohibitions of the Defence of the Realm Regulations, 
acceptance of a large number of cases was delayed by the 
Comptroller, and, in addition, no publication or communica- 
tion of the invention was permitted in this country or 
abroad. Thus, it cannot be said what is contained in 
these specifications. This order has recently been 
revoked, and in about three months’ time acceptance of 
these prohibited cases will begin. 





DREDGING TIN ORE. 


A paper read before the Royal Dutch Institute of 
engineers describes the tin-ore dredging plant in the 
Boeboes Valley on the Island of Banka. This was origin- 
ally driven by steam, but is now electrically operated. 

The old plant was mounted on a pontoon 88ft. Gin. 
square and 8ft. 10in. deep, carrying 8 fire-tube boilers 
each of 538 square feet heating surface, working at a 
pressure of 155 lb. per square inch, and supplying steam 
to a horizontal compound steam engine developing 
550 horse-power at 110 revolutions per minute and rope 
geared to a sand suction pump; a vertical compound 
engine direct coupled to a 1din. centrifugal pump raising 
4000 gallons of water per minute at 450 revolutions; a 
small high-speed vertical steam engine direct coupled to 
a 50 ampére.dynamo supplying continuous current at 
110 volts for lighting; an 80 horse-power horizontal 
steam engine driving the condensing plant and three 
duplex boiler feed pumps, which also supplied cooling 
water for the bearings of the suction and force pumps. 
The total horse-power developed was approximately 800, 
and the weight of the whole plant some 400 tons. The 
sand suction pump was a loin. centrifugal lined with cast 
steel and had three blades mounted on a shaft which 
ran at 400 revolutions per minute. It was capable of 
lifting 6000 gallons per minute when the proportion of 
sand and water was not more than 1 in 5. 

The steam-driven machinery used for working the tin 
deposits in the Boeboes Valley is now entirely superseded 
by electrically-driven plant, fed from a central power 
station at Mantoeng. The complete installation consists 
of the following sections :—The power station at Mantoeng. 
Step-up transformers at Mantoeng. A_  25,000-volt 
transmission line from Mantoeng to the Boeboes Valley. 
Step-down transformers at Boeboes. A 6000-volt trans- 
mission line to mine No. 40. A pumping station with 
high-pressure pipe-line. An electrically driven sand- 
suction pump and a spring-water pumping station. 

The pontoons used for the electrically-driven pumps 
are 40ft. by 32ft. by 3ft. 8in. deep, and the whole weight 
of the pontoon and machinery is oniy 100 tons, as against 
400 tons for the steam-driven plant. The sand pumps 
have 12in. suction and delivery pipes. At 545 revoluticns 
per minute and with a total head of 98it., including 
friction, each pump will raise 2900 gallons of sand and 
water per minute when the proportion is lin 5._ The 
capacity of the two 12in. electrically-driven pumps 
is thus equal to that of one l5in. steam-driven pump. 

The 12in. pumps are belt driven from motors of 256 
horse-power, which work with three-phase current at 
6000 volts. 

The power station is built near the harbour, and con- 
tains two sets of Curtis steam turbines, each driving a 
1250-kilowatt alternating three-phase generator, running 
at 3000 revolutions per minute. The current is generated 
at 6000 volts and 50 periods. Steam is supplied from 
four Steinmuller water-tube boilers, each of 2690 square 
feet heating surface, 48 square feet grate surface, and 
fitted with economiser and superheater of 4306 square 
feet and 872 square feet heating surface respectively. 
Fach boiler evaporates 11,000 lb. of water per hour into 
steam at a pressure of 185 1b. per square inch and a 
temperature of 582 deg. Fah. 

Water for hydraulic sluicing of the ground is supplied 
from a special pumping station having two Qin. high- 
pressure centrifugal pumps, each raising 2000 gallons 
of water per minute to a total height of 170ft. when 
running at a speed of 970 revolutions per minute. The 
two 175 horse-power motors work with the full pressure 
of 6000 volts. . 

The plant operates as follows :— 

A site is cleared and the pontoon placed in position. 
The ground containing staniferous ore is then subjected 
to hydraulic sluicing from a force-pump working at a 
pressure of 70 lb. per square inch. The wash containing 
sand and ore is led to a suction well near the pontoon and 
raised by the sand-suction pump to separating channels 
about 300ft. long, and having a slope of l in 24. This 
fall has been found to impart sufficient velocity to carry 
off the gravel and leave the ore behind. 

Mine No. 40, served by this machinery, has 62 acres 
ef tin-bearing strata of a mean depth of 26ft., or a total 
of about 2,600,000 cubic yards. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

| nh Ni iy eer Pad arage Fe ck ng 9 
Sale Branch, 25, Southampten-bwildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date ef application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 





INTERNAL COMBUSTION ENGINES. 


115,801 (18,043 of 1917). December 5th, 1917.—IcniTIon 
STARTING APPARATUS, Société d’Electricité Nilmelior, 
51, Rue Lacordaire, Paris. 

Tuis apparatus is specially designed for rotary engines, and 
has for its object to allow the engine to start i iately by 
sending an electric spark from an auxiliary generator into those 
cylinders that are at ex sion, and therefore contain a com- 
bustible mixture. A is the engine shaft, B a collector having as 
many metal terminals C as there are cylinders, which receive 
the current necessary for ignition at the sparking plugs from 
a magneto D driven by a pinion E fixed upon the engine which 
drives the pinion F keyed upon the magneto shaft, the magneto 
usually delivering two sparks per turn ; the magneto thus turns, 





N°? 115,801 


in this case at as) N/4 that of the motor (N being the number 
of cylinders), and current is transmitted to each of the collector 
terminals when passing a brush G. The invention consists 
therefore in suitably distributing an electric current from an 
auxiliary source, such as a starting magneto H, by the addition 
to the normal installation of a fixed distributor having four ter- 
minals J, K, L and M, supported by any suitable insulating 
material, while a brush central to the terminals receiving 
current from the starting magneto H turns at the normal speed 
of the magneto. The terminals of the distributor are connected 
electrically two by two ; that is to say, J to Land K to M, and 
each group is connected to brushes O and P similar to the normal 
brush G.—December 5th, 1918. 


121,222 (2040 of 1918). February Sth, 1918.—-Arr-Cootxep 

s% SPARKING PiuG, James Henry Chapman, 68, Rochester- 
road, Rock Ferry, Birkenhead. 

% This invention is for an air cooled sparking plug for internal 

combustion engines, comprising a valve seating plug detachably 

fitted into the air inlet branch and carrying a spring controlled 

air inlet valve of the mushroom type, a perforated cylindrical 
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hood fitting on the detachable plug, and a perforated sleeve 
rotatably mounted round the hood, rotation of the sleeve acting 
to mask the air inlet perforations to a greater or less extent. 
The plug is shown in section in Figs. 1 and 2.—December 12th, 
1918, 


121,228 (2850 of 1918). February 18th, 1918.—HieH Sprep 
Enorves, Joseph Gardner, Barton Hall Engine Works, 
Patricroft, near Manchester. 

This is a means of eliminating torsional vibration in crank 
shafts. The hub A upon the crank shaft which forms the driving 
element of the torsional vibration damper has key grooves or 
slots therein, but the annular clutch members such as B driven 
thereby are of T, L or approximately T or L shape in cross 
section, the head part of the T or base of the L having key-like 
projections thereon for engaging the slots in the hub. The stem 
of the T or L forms the frictional driving portion for the rings 
as ©, which are of fiat, channel or other and are keyed to 
the fly-wheel rim D. Springs E bear upon the end ring or rings, 
er may enter the channels therein, for maintaining the rings 
and the interposed elements D in driving contact. The annular 
clutch members and the friction rings or members C are free 
to slide with respect to the hub A and the fly-wheel rim D. The 
surface of each ring C which contacts with an annular clutch 








member B preferably has radial grooves F therein to prevent 
the formation between the clutch members B and the rings C 
of an unbroken film of lubricant of sufficient thickness to prevent 
an efficient driving connection between the parts. By the em- 
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loyment of this form of damper, the inventor obtains a largs 
aring surface for the keys by which the crank shaft drives 
the damper, so providing for a film of lubricant between the keys 
and keyways and preventing grooving or wear of the parts.— 

December 12th, 1918. 

121,243 (5302 of 1918). March 26th, 1918.—LusricaTion 
or GupGEoN Pins, Frederick William Lanchester, 41, 
Bedford-square, London, W.C. 1. 

This invention consists in arranging, attached to or forming 
part of the ting-rod, a duit of looped form adapte 
to lift or convey the oil by dynamic action, from the crank pin 
bearing to the gudgeon pin bearing by virtue of the motion of 
the connecting-rod. In one mode of carrying the invention 
into effect an oil pipe is bent into a series of loops as shown in 
Figs. land 2. The lubrication tube so formed is laid in a recess 
milled in one flank of the rod. The section of rod employed 
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maay be ascommonly used in the high speed engine, namely that 

of the ordinary rolled joist or “‘ I’ beam. The axis of the loops 

is arranged parallel to the axes of the crank a and gudgeon 
pin. The pin is fed with a copious supply of lubricant, a certain 
amount of which finds its way into the orifice of the looped tube. 

As the connecting-rod swings, the oil thus entering the lubrication 

tube finds itself thrown round the loops in succession, and so is 

dynamically pumped from the one end of the rod to the other. 

From the delivery end of the lubrication tube passages and chan- 

nels are provided to the gudgeon pin bearing surfaces and, 

where required, to the slipper block surface or to the piston itslef 

and thereby their adequate lubrication is d.—D. b 

12th, 1918. 

121,241 (5025 of 1918). March 2lst, 1918.—Sem1-Disset Or, 
Encores, Henry Nield Bickerton and another, Wellington 
Works, Ashton-under-Lyne. 

The chief feature of this invention is the provision between 
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the main fuel pump and the jet of an a plunger A which 
is positively operated by a cam B, the oil passage from the plun- 
ger cylinder being of such a nature that it does not appreciably 
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expand under the pressure produced. The object of the in- | left-hand quick screw threads, one for each nut, and conveniently 


vention is to prevent the sp lling of oil into the engine cylinder 
when the injection shquid have ceased. The inventors provide | one end the 


the u-ual fuel pump C and injection device D, but between the 


fuel pump and the injection passage is achamber E whose front | cutter to descend. A hand wheel and clutch gear are provided 
end communicates with the injection orifice by a F. | on the shaft.— December 5th, 1918. 


An oil inlet passage G opens into the chamber from the ordinary 
outlet of the fuel pump at a point further back than the passage 
F. The muin fuel pump is operated by such means as a cam 
H, the stroke of the ission valve being under the usual 
control of the governor by means of a distance piece J,so 
that the amount of oil delivered will vary with the load. The 
chamber E contains the plunger A which passes through a 
suitable gland, and is operated by a cam B acting through a 
lever K pivoted at L and fitted with a roller. The normal posi- 
tion of the plunger A is adjustable by means of a set screw in 
the lever K, and it is maintained in tact with this set screw 
by a spring. The injection orifice is closed by a valve main- 
tained against its seating by means of the spring and having a 
lift determined by the position of a set screw. The valve stem 
is reduced in close proximity to the passage F so that oil under 





pre sure entering by the passage will tend to lift the valve F Rez 


against the action of the spring.— December 12th, 1918, 


CONDENSERS AND FEED-WATER HEATERS. 


121,169 (17,825 of 1917). D-cember Ist, 1917.—FrEp HEATERS 
For TURBINE Prants, The British Thomson-Houston Com 
pany, Limited, 83, Cannon-street, London, E.C., and 
another. 

_ This invention relates to steam engine or turbine power plants, 

in which part of the exhaust steam is used to heat the feed- 

water supply tothe generator. It consists in dividing the feed- 
water heater surface into two elements, the upper part of the 
tubes condensing the steam, and the lower part cooling the 
condensate, which covers the latter by aut ically maintain 
ing the condensate in the feed-water heater at a suitable level : 
and causing the condensate from the main condenser on its 
way to the hot well tank to pass first through the lower cooling 
tubes of the feed-water heater and then through the upper 
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tubes in contact with the heating steam,as shown in Fig. 1. 
In order to regulate the amount of water in the heater so that 
the desired amount of tubing may be uncubmerged and acted 
upon by the steam withdrawn from the turbine a float CG operat- 
ing a valve H is provided. When the level of the water in the 
heater reaches a predetermined point this float raises the valve 
from its seat and allows the surplus water to drain into the 
condenser. The steam space in the upper part of the heater 
is co nected to the condenser or to the air pump. so that air and 
other non-condensible vapours may be removed. This may be 
conveniently done by making the stem K, joining the float G 
and valve H hollow, as clearly shown in Fig. 2,s0 that the upper 
part of the heater is in direct communication with the condenser 
through the pipe M.—December 2nd, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


121,031 (1922 of 1918). February 2nd, 1918.—Merat SHEARING 
Macuinrs, Thomas Henry Webb and others, Grove Iron- 
works, Wakefield. 

In this shearing machine the moving cutter is operated by 
toggle mechanism and nuts working on right and left-hand 
threads on a horizontal shaft. ‘The moving cutter 1s at each 
extremity furnished with a rod C which is coupled at its lower 
extremity to a pivoted counter-weight D which balances the 
weight of the cutter. At a po-ition near to each extremity of 
the cutter the lower extremity of an upwardly extending toggle 
link FE is pivoted. These two toggle links converge slightly 
upwardly, and at their upper extremities they are pivotally 
coupled to the extremities of two short divergent links F, the 
other extremities of which are pivotally coupled to fixcd 
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bearings G upon a bridge rigidly mounted upon the frame of the 
machine. Coaxially with the pivotal connection between the 
vee Ge and divergent links. toggle operating links H are 
pivoted to the links, such toggle operating links being arranged 
to extend in opposite dirceti horizontally to points at which 
they are pivotally coupled to nuts 1 which work upon a hori- 
zontal rotary screwed stem or shaft J mounted in suitable 
bearings in the bridge or end struts. Brackets K are provided 





the shaft oe fem made in two parts divided at the centre. At 
ft projects beyond the bearing and carries a lever 


L by which it is rotated to straighten the toggles and cause the 
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121,201 (18,743 of 1917.) December 17th, 1917.—Incor Castine 
Macuing, Thomas Lumsden, Alexandria Works, Gateshead, 
and another. 

This is an apparatus for casting ingots, and provides means for 

S ted * the mould while the metal is liquid to accelerate 

solidification and avoid “ piping.” On the bed-plate A of the 

machine is mounted a table B provided with a circular rack 

C supported by rollers D,and to be driven by a bevel pinion 

on the shaft E. The bed-plate is provided with'a stepped cam 

face F. Pivotally mounted on the table is a collar G provided 
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with a roller H adapted to run on the cam face F, The ingct 
mould J is provided with a flange K adapted to rest on the 
collar G. Buffers M M are provided on the collar and table. Tn 
use, as the table is rotated the mould is given a jar on each 
revolution as the roller H passes over the step of the cam. 
Ingots cast in moulds mounted in accordance with this invention 
are said to be free from piping and solidification is accelerated.— 
December 12ti, 1918. 


DYNAMOS AND MOTORS. 


121,217 (1567 of 1918). January 26th, 1918.—Brusu Hotper, 
The Phoenix Dynamo Manufacturing Company, Limited, 
Bradford, and another. 

In the brush holder forming the subject of this invention the 

brash as it wears away is fed forward against the commutator 

by a plunger. The head piece carrying the tube containing the 
spring pressure plunger is mounted in such a manner as to make 
the tube and plunger capable of being moved widely clear of 
the brush for renewals or inspections, while provision is made 
for maintaining the tube and plunger in radial position when in 
use. The arrangement is shown in the drawings, Figs. 1-3. 
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Fig. 2. 


Each outer tube with its plunger is set inte a head piece A fitted 
with two pins B and C set off the centre of the tube D on oppoxite 
sides, which centre also corresponds with the centre of the pres- 
sure feed. The head niece A is mounted in the jaws of the 
bracket E, the pin B passing through the jaws of the bracket 
and acting as a pivot, whilst the second pin C, although passing 
through the thickness of the jaws, owing to the latter being slotted 
at F, is free to move clear of the bracket when the pin B is used 
as the pivot.—December 12th, 1918. 


MISCELLANEOUS. 


121,260 ‘11,906 of 1918). July 20th, 191‘.—Rorary Stipe 
Vatves, Edwin Charles Cox and others, Ida Works, 352-364, 
Euston-road, London, 

This is a rotary slide valve for circular casings with a number 

of parts, and embodies in combination two known valve features, 

first that of being resiliently seated by means of a spring inter- 
posed between the back of the valve and its pivotal spindle, 
and secondly that of being recessed on its working face for the 
purpose of giving communication between two ports, the recess 
on the valve face being so dispo<ed and proportioned that in all 
positions of the valve.when there is communication hetween 
two ports, one of the two communicating ports is always a free 
outlet port. The segmental slide valve Tis suitably coupled 





and suspended from the wer gk being adapted to prevent rotation: 
of the nuts. The thre shaft is furnished with right and 


| K encircling the arm C keeps the valve I pressed against the 
inner face of the casing. Suitable means or stops, rot shown, 
would be associated with the valve casing for controlling or 
limiting the sliding or oscillating angular movi ments of the 
valve,,as,for instance, between the positions indicated by the 
lines X and Y. The valve is formed with a recess A on its 
working face, the recess being so disposed and having such 
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a length that in all positions within the limited range of the 
valve movements, rome portion of the recess will remain opposite 
the free outlet port H, so that when the valve is set to open 
one or other of the two cylinder ports F,G,the other cylir der 
port will be in communication with the free outlet port H. The 
valve IT in all positions affords communication between two 
ports, one of which is also the free outlet port.—December 12th, 
1918. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Royal. Institution oF Great Britarn.—Albemarle-street, 
Piccadilly, W. 1. ‘* Liquid Air and the War,” by Sir James 





Dewar. 5.20 p.m. a i 
Tue Junior InstrruTion oF Enorinerers.—39, Victoria- 
street, Westminster, 8.W. 1. ‘* Recent Improvements in Elec- 


tric Lamps,”’ by Capt. R. S. Mullard. 7.30 p.m. 

Tue Desien anp INDUsTiles AssociaTion.—6, Queen-square, 

W.C. 1. Speakers, Dr. Faber, Mr. H. M. Fletcher, &ec. &c. 
Discussion, ‘‘ Question of Concrete in its relation to Housing 
| Schemes.” 4.30 p.m. 
West oF Scortanp Tron ann STEEF. InstiTure.—Societies’ 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Paper, ‘* The Position of the Scottish Tron and Steel Trade in 
relation to Basic Ore Supplies,” by Mr. H. Arnold Wilson. 
7 p.m. 


MONDAY, JANUARY 20ru. 


Cuapwick Pustio Lecrvres.—Lecture Room, Royal Society 
cf Arts, John-street, Adelphi, W.C. 2. ‘‘ Fuel Economy and 
Health.” Lecture III. ‘* Heat Economies,’ by Mr. A. H. 
Barker. (Illustrated by lantern slides.) 6.15 p.m. 


TUESDAY, JANUARY 2lsrt. 


Royat InstrruTion oF Great Britatn.—Albemarle-street, 
Piccadilly, W. 1. ‘* Lessons of the War,”’ by Professor Spenser 
Wilkinson (Lecture I1.). 3 p.m. 

Tae Ix~rumtInaTING ENGineERING Society, House of the 


Royal Society of Arts, John-street, Adelphi.—Discussion on 
** Modern Practice in Office Lighting,” opened by Mr. A. Wise. 
8 p.m. 


Tae Faranay Soctety.—Rooms of the Chemical Society, 
Burlington House, W. 1. Genera! discussion, ‘‘ The Theory of 
Ionisation,” to be opened by Professor G. Seuter. 5 to 6.30 p.m., 
and 8to 10 p.m. 

InsTITUTION or PETROLEUM TECHNOLOGISTS.—House of the 
Royal Society of Arts, John-street, Adclphi, W.C. 2. Paper, 
** Paraffin Wax and its Manufacture,” by Mr. Andrew Campbell 
and Mr. W. J. Wilson. 5.30 p.m. 


WEDNESDAY, JANUARY 22np. 


Royat Soctety or Arts.—John-street, Adelphi, W.C. 2. 
Paper, “‘ Meteorology During and After the War,” by Colonel 
Henry George Lyons. 4.30 p.m. 

Tue TNpusrRiaL Reconstruction Counctt.—Saddlers’ Hall, 
Cheapside, E.C.2. Lecture, “ Industrial Reconstruction in 
Government Departments,’’ by his Honour Judge Edward 
Parry. 4.3¢ p.m. 


THURSDAY, JANUARY 23rp. 


Roya InstirutTion oF Great Britatn.—Albemarle-street, 
Piccadilly, W.1. ‘* Chemical Studies of Oriental Porcelain,” 
by Professor J. Norman Collie (Lecture V ). 3 p.m. 

Tue Instirvution or Evectricat Enoinerrs.-—Institution 
of Civil Engineers, Great George-street, Westminster, 8.W. 1. 
Lecture and discussion, ‘‘ Planning a Works Research Organi- 
sation,” by Mr. A. P. M. Fleming. 6 p.m. 


FRIDAY, JANUARY 24ru, 


Royat IxstiruTion or Great Brirarn.—Albemarle-etreet. 
Piccadilly, W. 1. ‘ One Side of War,” by Temp. Lieut.-Col. 
Andrew EBeliour. 5.40 p.m. 

Tue InstiruTion oF MecHanicat EnaIneers. —Institution 
of Civil Engineers, Great George-street, Westminster, S.W. lL. 
Papers, ‘* Electric Welding,” ty Mr. 8. S. Heaton; ‘* The 
Development of the Oxy-acetylene Welding and Cutting 
Industry in the United States,’ by Mr. Henry Cave ; ‘* Oxy- 
acetylene Welding,” by Mr. J. H. Davies. 6 p.m. 

Puysicat Society or Lonpon.—-Imperial College of Science, 
Imperial Institute-road, South Kensington. (1) ‘‘ Notes on 
Lubrication,” by Principal 8. Skinner: (2) ‘“‘ On Sir Thomas 
Wrightson’s Theory of Hearing,” by Professor W. B. Morton : 
(2) “ Klectrical Theories in connection with Parallel Cylindrical 
Conductors,” by Dr. A. Russell. 5 p.m. 


SATURDAY, JANUARY 25ru. 


Tse InstiTuTIon oF Locomotive Encinerrs.—Caxton Hall, 
Westminster, S.W. 1. Annual general meeting. Presidential 
address by Mr. M. F. Ryan. 2.30 pm. 


MONDAY, JANUARY 27rs. 


Tue Junion TxstitoTIon OF Enstnetrs.—Royal Soviety of 
Ariz, John-:treet, Adelphi, W.C.2. ‘ National Electricity 





to a rotary operating spindle J by means of a stem that is 
housed iv a socketed arm C on the spindle J, while a coi! spring 


Supply,”’ opened by Mr. W. h. Patchell and Mr. W. A, Tookey. 
Discussion 10 follow. 7.30 p.m, 
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PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 


SITUATIONS OPEN (continued) 





NOTICE. 
FUEL ECONOMY. 


The Board of Trade, Coal Mines 
DEPARTMENT, desire to draw attention to a 
PAV PHLAT dealing with FUEL ECONOMY in CENTRAL 
HEATING I) STALLATIONS, which has been prepared by 
the FUEL ECONOMY COMMITTEE appointed by the 
INST:TOTION OF HEATING AND VENTILATING 
ENGINEERS, in conjunction with the COAL MINES 
DEPARTMENT. 
opies of this Pamp’et may be had on application to the 
CONTROLLER OF COAL MINES, 
Room 209, Holborn Viaduct Hotel, 
London, EC 1. 1915 


°. BBB» 


National Projectile Factories, 
“Y PRES,” PORTERFIELD-ROAD, RENFREW, 


aND 


NATIONAL PROJECTILE FACTORY, 
“ AISNE,” FRENCH - STREET, KENFREW. 


The Government have decided to DISPOSE OF 
the above FACTURIES, of which the following 
is a brief description :— 








I.—“ YPRES,” PORTERFIELD- 
ROAD, RENFREW. 
CONSTRUCTION . Steel framed and brick walls, s, Glazed. 
‘ slated of felted roofs, coucrete 

aud wood floors. 

AREA OF LAND .. 6a. 2r 8p. 
GROUND AREA aol 

BUILDINGS -- 107,298 sq ft. 
P)WER .. .. . Eleogric and bydraulte. 
SIDINGS .. . 9in pumber, 2 ioadiug platforms. 
LIGHTING Electric. 
HEATING Keith Blackman Thermo-ventilating 
OFFIC ata 


ACCOMMODATION For about 40 clerks. 
MESS-RUOM - 
ACCUMMODATION For sbout 300 persons and 40 staff. 








IJ —* AISNE,” FRENCH-STREEY, 
RENFREW. 
CONSTRUCTION . Steel framed and brick walis, glazed 
slated or uabsssthtoled roofs, 
floors. 
AREA OF LAND « 10a, Ir. lop. 
GRoUND AREA OF 
BUILDINGS .. .. 105,763 sq. ft. 
POWER .. -- Electric. 
SIDINGS .. - 7 in number. 
LIGHTING Electric. 
HEATING Keith Black Thermo-ventilating 
tystem, 
OFFICE 


ee ramen For about 38 clerks. 
MESS-ROO 
AOCOMMODATION oe oe 385 persons (including 
eff). 





Further particulars of Factories. Plant, and Machinery, may 
be had upon app ication to the LANDS DIR#CTu b, 
Ministry of Munitious, 6, St. James’-square, Loudon, 8. a) 





PATEN18 AND DESIGNS ACT, 1907. 


Ne is Hereby Given that 


seine VALDEMAR TORBENSEN, Mechanical 
ngineer, uf peer ory the yee 
Joa t ulted Lee Of Atuer.ca, 5 
tne weir. aTiGN of LETTERS. PATENT No. 26,230 0» 
1912 —, to him for * Improvements m Motor Vehicles.” 
Particu: pre; amendment Were set — in th 
Iiustrated U (fficial Journal (Patents), issued on the 16th 
— a i sawe ns b 
persons, may give notice pposition to the 
Ancidae et by aging Patents Form No. 18 at the Patent 
Office, 46, Southampt hip ene London, W. ~ within oue 
calendar month from the date o1 said Journ 
w. TEMPLE. PRankes, 
Comy:roller-seneral, 1912 





niversit of Bi mingham. 
DEPARTMENT OF CIVIL ENGINE&kKI 
Professor F. C. LEA, D.8c., M.inst.C.£, 
RaCONSTRUCTION, 


A SPFCIAL COURs# cf EiGHT LECTURES 
will be given during February and March on 


“THE ace OF MILITARY ENGINEERING 
TO VLVIL KNGINEEXRING,” 


by Capt. R E. conamnane. M.C., BSc., A.M.I.C.E 
Assistant Lecturer in Civil Engineering). 


dates, oe, Se apply bs 


For particulars as to 
PRUFRSSUK of CIVIL ESGINKERING. 
he University of Leeds. 
ENGINEERING DEPARTMENT. 
ASSISTAN 1 Wan tow fur te chug Gtapuic sand Machine 
Diswing.— For Particulars app'y to the ohA RELARY. 1792 


Gs neral * teat .—In Conse- 
o QUENCE of the im g retirement of the Managing 
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National Ordrance Factory, 
HIGH CHURCH STREET, 
NEW BASFORD, NOTTS, 


and 


NATIONAL FILLING FACTORY 
(No. 24), 
BALMORAL ROAD, 


WATFORD, HERTS. 


The Government have decided to DISPOSE OF 
the above FACTURIES, of which the fellowing 
are brief descriptions :— 


NATIONAL ORDNANCE FACTORY, 
NEW BASFORD. 


Brick built and slated, in excellent 
ecnditiuns, comprising. | two 
Machine Shops cf 6 floors each, 
giving a total floor area of about 
47,000 super feet ; electric lifts to 
each floor; floors suitable for 

hi New buildings adced 
by Ministry of Munitions as 
follows :— 
Smith's £hop, concrete floor, area 
360 super ft. 
Steel Store and Transport Shed, 
- area 1796 super feet. 
Stores, area 6600 super feet. 
Gore, (2 floors), area 7069 
super ft. 


BJILDINGS .. 





Offices, Transformer House, &c. 
AREA OF LAND - 5245 sq. yda. 
POWER AND 
LIGHTING Electric (new main, at 6600 volte, 
transformed to 44) volts, alter- 
nating, 5-phase) ; all motor-driven 


sha: 
HEATING By steam throughout. 
FFICE 
ACCOMMODATION For 48 clerks. 
WESS-ROOM 


ACOUMMODATION Men, 3%; women, 260. 





NATIONAL FILLING FACTORY 
(No. 24), 
WATFORD. 


. Partly brick walls, with corrugated 
iron or felt roofs; partly timber- 
framed, with weather board 
sides, boarded and felted roofs ; 
floors of boards, coucrete, or 
asphalt. 

AREA OF LAND... 28 acres 3 roods 13 poles. 

ARBAOF BUILDINGS 64,425 super feet (ail ground floor). 


CONSTRUCTION 


POWER .. -» Electric. 
SIDINGS .. . Three sidings, totalling 1650ft., with 
lo wing platform. 
LIGHTING . Electric. 
HEATING H.W. radiator system. 
OFFICE 
ACCOMMUDATION 23 clerks. 
MESS-ROOM 


ACCOMMODA" ION 217 persons. 


Further pa: ticulars of the factories, plant, and 
machinery may be had upon application to 
The LANDS DIRECTORATE, Ministry of 
Munitions, 6, St. James’s-square, S.W. 1 1996 





Egyptian State Railways. — 
SUPPLY OF STREL SLEEPERS. 
Referring to the Auveruiseweut wud a, ‘ase in “ The 


Engiucer” +f tase week, will those inte! note tha: 
oe will be RECEIVED up to MID-DaY, J ag 





SITUATIONS OPEN 


Wanted, a Competent Man to 


assist Chief of Parchasing Department of Com- 





mercial Motor Vehiwie few el iinet oe ve avie W dem 
Drawings, Coudacy sy ty a cations for 
i quiries and Orders for Vehicle , ns and wp Tools ave 
Suudries Previous experieuce similar busi nthe lorge 


lerred._State age, wages, and references to las 
sap Spam adteem, Pth'ibe hey iaeae Olen Paes 


Wanted, Salesman 1 Engineer, to 





The Municipality of Singapore. 
3 SEITLEMENT 
MUNICIPAL HANGINE ERS DEPARTMENT. 
AtSISTANT ENGINEER.) 
The Mun‘ci; - Cpmaistonts 8 of the Town of Singa! gapore 
REQUIRE an ASSIoTANT ENGINEER, between 25 a 
years ef age, ws sound constitution; and unmarried He must 
have had a go «4 technical education, with a fegu ar training a 
a Civil Ene neer, and must have ya poe 
Mu ielpal Work, copect ly Sentrngy ‘ahd, Bem ge, DI 
a icip+l Iw ge 
both in th- design fea = a eee ce mstruction + tn new W ves ane is 
seeders unease ee tale eect ten Bieon ing 
4 bave passed the Exami 
= institution oo Pont ie Rasinonte' oe Member), or = 
of the Instituticn of Muvicipal fod rs. 
engagement will ne for thre yi eg ana a the applicant lato 
stat . the earliest date upou w 
The selected candi. must pats a medic.) exami: 
nal as to his pament Pats service iua one: 4 


exons gl of Sar- 





secan4-cigss passage vided by m 
firet-clase —— by other pe a with th ball y de ag 2 “tig tbe the 
rogden ent, Tue salary will be 3600 dollars ether) first, 3870 
rs for the secuvd. and 4140 doliars for the third year with 
ant ailowance of 720 dollars per annum, all vad Tmoethly 
the value of the dollar being two thibings and sa meced 


— Such local eee allowance — a fi 
th by puter 
marked on cover “ Assistant Engineer,” stating a 
on place of birth, and giving details of Sgucation: traial rt 
and experience senerally, an in <a and Sewage Dis- 
posal, referring <spheee ve requirem: — ts seriatiin, and stati 5 
nae i ape eee be ay (only) of contmemiahn, 
i on te lodge: with Messrs C é 
LIN age4 oan | PEIRCE, Sc Mint CE” 180, Hope ‘ope-street, 
Agents to the Municipa: Co: mmission ers (from whom 
es ther + information cw A, be o ed), not later than Wed- 
nesday, Sth February, 19: 1885 








[he Municipality ¢ of ‘Singapore. 


howis BK verant ofa 
OAS SSISTANT GAS “NGI EcR) 


Munici missioners of 4own mangoes 
pBtitwintthstrrscess cscthast at years 


of age, of sound ¢ nstitution, and unmarnei. He must have 
bad a geod techvic:} cee a regular training «s a Ga 
Kngineer, with general all-round experience, including Car- 


bonising hackiosry. be both = the aah od 1m the construction 
of new works and in ordin maintenance. engage ment 


ge Works Manager Re- 


QULKED, to be Torvcnelble:® for volume aud e' 
aw East Midiand tn; ering 
apd com} rising ~ a Sheps, Bou 
Shope, Bi Steel und lron Founo ard Woodworking Depart- 
wents.. He wil' be >equire to direct (ep iztmental 
Man~gers. 91 d to work in copj inction with a modern s;stem 
bh Section and 
* @x,eriepce in 
fidentiatiy, and it gi 1 particulars, incluiir he 
en ye 8 must give fu ~- ag? 9 
salary required —Adaress, 1969, The Engineer Offi vg 069 a 
/xpe perienced Turbine — Sales 
nee pa [REQUIRED as age mg = and mags = rat 
Representatives ve COuversant 
qromest and ane to on advise on panies oiehas schemes, — Write, 
hey Fd and salary eapenes. to 
lis, Ltd.. 168, Fleet-street, E.C. 4 


Meneger ‘Wanted for Machinery 
and Accessory Depertment of Film Bookiag U: 

Lid. to sase Kure Charge of Buying tud seins mast 
have had simslar The er gp but not semua = Oo 
graph trade Literal salary and bonus. 

*ge und qual fic:tious, FILM BOOKING oFrices, a 
22, Soho-square. W 1, P9351 


Mechanical or Civil Engineer 


REQUIRED for India. about si ge. 
aeriu pemeee is de rable Ls me 


efficiency of 
Works Kore gee over 
er and Smith 














Brees ate abuw of 
-* wu om 


pref ‘oxi entails ions 
wh "gone sme 7A officials —Write, siving fall details of 
pe and ref , to 1924, The Engineer Office 1924 a 


Metallurgical Chemist, with a 
thorough 


ce in the Heat Treatment of Carbon 














experience and salary viaateeh to “CHE “ist.” Seto 
Mo or uo . Cash's lane, C wertry 1972 a 


Publication Assistants Wanted 


AT ONCE for the Preparation of tenemos Articles and 
nage Eicuuwie Kngineert gy 


ETH Cn. Lid. Rusby. 





dt > PUBLICATION i OFFOR 








sill be for three years, ‘and f @ appricant is tostate th 
dat- upon which he could be free to leave for Singapore. Tne 
selected candidate mu:t pass a wedical examination as to oe 
fitc.ess fur service in a cal climate. A second-class 
mal steamer, or a first-class Prinses 

haf pay du» ig the voyags of 

salary will be 4200 dollars fr the first, 4500 doi horn fc for tue 
second, and 4600 dol'ars for the third year, | my monthly, the 
value of the dullar being two shillings aud fourence s‘erlivg 
pene rome ay tan Wwarce as may from time to time b 
sanctioned by the wil be paid, and free un- 
fa: uished quarters on be provided —A pptications, endursea 





on the c.ver ~ A-sis a: t Gas eer, > aatom age and plare 
—— and 1 gpm fey vo hed ey me ion trataing? and experi 

y, refer:ing to th 
gy requireineuts “— arn en | — accom- 


re m, an 
panied by copies (oni) of testimonials, and also persouai 
corer bie wita Messrs C. GLiNDsat 3. ao 
inst. 180, Hope-s reet, Agents 
the M pal Commiasioie rs), fro from whom farther 1.formation 
— be obtained, not later than Wednesday, 5th wg 





SITUATIONS OPEN (continued) 





Want ted, ,_ for Large Marine 
k works on Ulydesice, 

GEDSERa. a Pp poapeceg PLY usucl Mare p ACUICsl UMiutug t 
hy and drawimg-ottice ; also have expe: ieuce in counectio 
estim«tivg aus the commercial of msrme epgiaver- 
ing; applicants must be acguaiuted wi h the most mocer: 
methous of produ ‘tion, a gene of takipg Some a 
business wii to Grst-clart 


Sena copies 
as to experience, & — address, 1975, Tne Engineer — 
1S a 


Wanted, Steel Works Chemist, 


= take oe Sooee at of Stee: Melting with a 3 cwt. electri: 
furnace.—A tating age, eXpefiv..ce, rel elu 








:| Regen Engineer, Ecpeincee 
Dust Removal by einnpinet a poe apout he 
wust hal Capaule cu. Wiowe ence, age,.a 

a, at, Parvin to JAMEs K are oe "BLACKICA 00., 


‘arringdon-ave we, EC 4 
Nalles Esgineer, irdoor, 25 to 
30 years, to Ass.st witn Estimate ood Correspondent. 
inG Poss e D4 & paud CuMwercian cX,~ 1 ROL, Crauc work; 
Manchester district —Salary and other ,articulars to 1907, 
Cbe *ngineer Office. 1907 a 


shift Engineer | Re: Reguired | for for 

















A i Plant 


be couvers4nt w.te .he Be tan jon uf 3 pd se eucratiag 


Punt nt, ag Engines, rn 1 Wter-tube 
3oilers Sy ee Xperience with 
uate folly tand sd nlsy Gas aig aa meres. 
: an eee Ser nek 

moe ed oy yg 4 wo > Rdve-tisag 





T°. Motor Cycle E _ginecrs.— 


EQUIKED ie ap b Firm 


f ud .cOmers hear cat a a GIN. Ka, 
of forming 


«ment f the Desig: and aos 
ure pny oh start to fluish of Motor Cycles xcellent op; 
unity for iucividual with exceptional abisity and expeslanee, 
and g od testimonials.—Repiy in prod ews § givin; » Ox- 


rerien>, and sai 
Fleet s:reet, ECe. es 


Wo ks Cont -ol.—A Firm Manu- 


FACTURING apparatus into which t Castings 

mk enter, W = ts BOGA 148 GS Chaat 1 ul hb gh-cuass 
» fact exp rience ani technical attaimmeuts, to 

Take th the FULL MANAG&MENT of their ex nsive Works 
and . Fouudry, commenciug at a salary of £ 000 per annum. 
No communicat ous are - desired except, from gentlemen 


to Bx 323, Sells, — 














salary sequire.s. ~~ 1935 4 


ASsistant Works Manager for 


Machine and Erecting Departments of large L. comoti¥ 
Works ls diauCuesler sioliicl; ue De du cugifeer with 
Loco. Works and bLrawing-otfics experi nce ; age 30-35 —Stut. 
full particulars to 1928, Tue Engiweer Uftice. 1928 a 


De 2Dglucer Vv uce. 





and experience, 
ave". B. Peat and Co, 11, 
lronmonger-lane. London, EU 2. 1986 4 


W orks factor and Manager, 
pggnninn of Chemistry desirable; must be a sound 
t poskun; rewuer. tio 








Assistant Works Manager Re- 


QUIRED for Malleavle Iron Foundry. Must have had 
TaCtiCul cap Tente au Cumuul vl Upl--date Manueaue 
‘vundry and ec. uomical pro.uctivn of Hich Grade Reapiin 

work yee ge mar requirements A permavent pusition 
salary will ve paid tu euitable apyennt 
slug ne weuauieey qualifica:‘ions. No for man need a eels 
App.icatious id be essed 10 THE CHAIRWAN, 
me haved HaNwYSIDE and Cu., Engineers aua M | eabic 
fonnders, Der by 1908 


a 
AY iliary Shift Enyineer 
REQUIRED to act as Relief SHIFT ENGINER and 
Putts ita, ASSISTANT. aust bave Dau sudud, Loolltical 
of varrying out Plant aad. Boi,e: 
‘records of Power Plant efficiencies. 
| salary required per Week of sia 
eight hour shifts.— Wrice, = 751, ome Mitcheli’s ae 
Agency, 1, snow-hili, B.C. 1. 


([apable Works Manager Wanted 
in Evgiacering Works in Westminster, seoqereeed - 
ee ga cng ne tegen Bear red (M7 

uctionu.— ¢ Xper. 3 sequire 
aour week) to P915, 3. The ©. ne ro Hr e. Z eouur-a ¢ 


(Jheuust Wanted, Capable ot 
Analytical and R. search Work, preferably w.th know- 
nae of. Preys aud Poysics Permaueucy aud 
annum State quatificatious, expe: ence, 
nt employment.—Application to THE ACK: LaNk 
pisses armel Cu., LTD., 268-270, South Lambetb-roaa, 
Loudon, 8.W. 8. P920 a 


(Jhemical Engineer. — Wanted 


fora Company manufacwuripg Vacuum Pansand Multiple 
tifet., au BNuAN ON, wilh pUUNd cHeimical KuOWlouge, Lo 
Take Charge of the Veparcment. aiust ve capable of deaung 
with e.quiries, supervising prepar.tion of Kstimates aud 
Vesigus, slowing up e quiries, and fw de yy De 4 Piant.—send 
part lculars of exp _ salary I to 
1800, Phe Engineer Uffice. 1800 a 


[pgineer Required by. (Larg e 
ey Wages os quay pa er 78 or 
18/5 a 























machinery. —W sive, statang ag: 
experienue, tu S r. co Stcbts. 30, Cornhid, Eu. 3. 


Menager Required for Small 
dry in Boketone which is eniargea 
sad reo Applica.to usd be avie Ww auvise and 
fupe.iutend. ‘the the laying out of” ‘modern Steel Foundries, 

hearth Furnaces, 








ve wena il Bpocidilly. 
sper wage hnewisege of sal sical ap aud yooo 
convection oR pectioulere' Pas ee On 





Craci a Ps ap and vu 
pe tg Heme . 


SEs Be, to Box rts Lesthwait and Sinton, 





i Muporta avcourdiu.ly ; 
none but first cia s capable man nee “8 'y. —State < experi- 
~oo —— and sal sry requii wo 1767, The Encineer 
A 


W orks Management. —Wanted 
for large Pose © angry b . say: oe district, 
with wide va:iecy o1 ..auu Gia nid 
as ASSISTANT WORKS MA: SAGER. “taast abe thor ughly 
traine i, expemenced in Machine making rather than in engine 
bail Jing. well nv in organisitien ani prog-ess control and in 
lern tooling practice Good opening for first-rate man — 
State age, exe ieuce, salar, aes, and send copies of ag 
monials, to 1620 Ths Knogi veer uUtfiee. 160 


Ve nee Manager Wanted for 
Engineering Works producing high-class — 
Engines, u.. aoturs, 4nd d.eau Cuuiys, Must ve ray 4 
trained, good Me come experience? io Modern Machine 
practice, and fix ae Piece-work Prices Good oveniug for on 
rate man. State age, experience, and salary req wed —A. G. 
= Lid. Culver-street Engineering noes sa 


Works Manager Wanted . for 


small patentee < —— in London employing about 

S)men. At p esent onty e work is Carri. d OuG; but it is 
vroposed to add Machine iuee ater. Aa evergeti: man will 

have a wea te opportunity. State wages required, experience, 


and » 
_Address, P885, The Engineer Office. P85 a 


Continued Page II. 

















SITUATIONS WANTED 
Page II. 


MACHINERY, &c., WANTED, 
Page IV. 


FOR SALE, 
Pages IV., VIII, and XCI. 


AUCTIONS, Page IV and CVIII 


PREMISES TO LET OR WANTED, 
Page IV. 


WORK WANTED, Page VIII. 
MISCELLANEOUS, Page VIII. & 
RECONSTRUCTION, Page VIII. 


NUMERICAL INDEX TO ADVER- 
-TISEMENTS, Pawe CVII, 
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ENGINEER 








THE 
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SITUATIONS OPEN*(continued) 


SITUATIONS OPEN (continued) 


ni wh wh 1 _— (continued) 








Jan, (2d, 1919 


————— 





- onencomtnatd 








of 


jercial 
ex- 
stal- 
34 


W orks Manager Wanted, 
scientific and prictic age attainme its, fot Co 
Autom: bile Fxctory in South Must’ Higve had 


perience as Peoduction Manager, 
turgy, and trestmet of Special _ 


ose 
= desirable Should be a ons 
and tactfal in their Sate —Ap 
their experience, salary uited, age, abd 
to 1914, The Engineer Office. 


W anted at Once, a First- -class 
DRAUGEHTS WAN, pine Ai to Narrow Gauge 
Locomotives ; must have a knowledge of Internal Combustion 
= ves —Address, givin sages experience, and salary 
821, The Engineer U' 


Wanted by a Firm of Colliery 
gineers in South Wales, a good, experién 
DRAUGHTSMAN, ¢ nversant with Coal-handling "Plant, 

Screens, &c —Address, givi: g full particulars of age, e 
e.c and salary requ red. 1857, The Engipeer Uffice. 1807 a 


Wanted, by a Leading London 


nee:ing “Firm. a so woughiy seilled ENGINE 
% a on ns a oy ~~ = ualazy 
Wt: Civil Engineering | 5 
ee ay in a no 
be fully =e Freel 
Delano: and a and have Enomieaye of fal ph vag and 
Ferro-concrete work. — for 
and not malay rea in — em ent Write, eating 
eicloningreeeat Testimonial, w Bor as Wiles, 7: 
don, W.C 2 
Wanted, Draughtsman, Experi- 


KENCEv in the sae — Const uciion of ail el s*es 
of Railway Ro ling Stock.—Addris:, stating age, os reregnoe 
and ‘Salary required. to 1718, The Engineer O Ofer. 


Wee Draughtsman Used to 


Construction d Bte: work, meluding taamg out 
trains and stresses Apply, with fall 


, &e., to R. WHITE ana SONS, Engineers, W 























Eng) 
DESIGN &k for internal Combus' Reply. s 


ny Sere, | to 














A 





anted, Draughtsman with Ex- 


PERIESCE in Jaust wpe high- re Fis 


Valve Portabie Engines.— Address, with fu! tails of PA mcr 
ence, »ge, anu salary required, 1970, The Engineer ‘Oe 
a 





'anted, Draughtsmen, Senior |} 
and JU Nios, for ia:g- aircraft firm in S W London. 
em first-class men need apply.— Address, 1855, The a 


W anted, First-Class Crane 


DRAUGHTSMAN, jade en @ im all kinds of skam 
and ‘Electyic Crane work. State aiene. F required. 
and wh h at liberty.—Appiy, 8. TLER an ou, Lud, 
Stann pgley. 


Wanted, for Works in Suburbs 


of London, DRAUGHTSMAN tor Me hanical Toy 
gamed and salary wena ~ 1 








work. State age. 
1927, The 1 gi: eer 


W ant.d Immediately, Draughts- 


MAN. thoroughly experience. an the des gu vt. Semi- 
Diesel Engines. Give fuii particulars ps experievce. age, 
suaiy required, and when at liberty.—Address, Pt#9 The 
Engineer Office. P494 « 








\ auted in Euzgineer’s Office, 
Wesimn ster, DRAULGtH 15M \N, capaple of Preper- 
ing Workivg Pr w.ngs for Light Ma ~ 4 work —Write, 


—s age. experieuce, and salary 
Engiueer « ffice ve 


W anted, Plant Draughtsman 
ac ‘ust ited to Ste»m and Gas Engiieeriig wo: x.— 


AgPy, Stating »ge, éxperiesce and salaty required, to Hox No. 
932, -- Ex, om ome Selby dee 1951 « 


1855 ‘the 
1856 a 








Yanted, Two or Three Junior 


DRALEt ATSMK: » for Works iu Bastern ¢ countess — 
Address, 1740 The Engiueer (fice 1740 « 


High-class London Firm of 
Beauce and Venrfatig be ae ReQuinss the 

S£. VICES of « first-class LRAt MAN and ESTI- 
MATUR fully capable cf Ra = Pr 
Sebemes aud kat —— my = classes of ions ani 
ust te gccd ogapirer.— stating 
1e81, The Engi- 





Vinvlatien werk 
fuli eran, age and salary required, to 1 
neer Uffice. 


Ass istant Superintendent.— — 
WAvteD by Liverp oi um of Shipowuts, « 

their own remirs, an ASSISTANT SUPERIN resDent 

wth+x ere: c:int 4 st uction, Sotp Degen oe Ship: 

yara Drawiug-offive — Write. sca ing experience. age and salary 

required, ts 10< K#9 Le end Nigh‘in 1+ Lice-pol. 1874 4 


Chit Boiler Draughtsman Re 











QUIREv —Aadress, st«ti 2, i: particulars of 
expenenoe, and salary’ re ures, "t> Tae GN ERAL 
aN — The Central ine Engine Wor! 

Hartiep o one 9 
esigner Wanted by 
Weii-established Firm in Scotland 
macufacturing Petrol Commerical Motor 


Vehicles. 

Capable of carrying through the complete 
design of the entire Engiue and Chassis, also 
special auxiliary devices, 

Must be a thoroughly competent and ex- 
perienced man. 

Good remuneration will be given. 

Applications must state age, salary expected, 
and give full details of experience. 


Address, 1984, The Engineer Office. 1984 a 





[raughtsman. —Good Designer 


» {ED tor Winging ana Maulage Engives, vy av old 


established firm. Good opening for first-class man —Address, 
stating experience and salary required, 1888, The . 
Off e. 





[)raughtsman. —Good Man Re- 


QUineW with experience in Commercia: mowwr Vehicles 
—Address, giving experience, age, and saary required, to 1600, 
The Engineer Office. A 


raughtsman (Marine Engine), 

ExXjpccichved in Design, KEQUIKED for dtu vuliding 

and et a a ¥ oo ee by ietter, on 
e, sala Ly wit! ri f experience a 

Seplen of tnteanaae, bo “DRAUG GHISMAN. bo Aboott's 
32, Eastcheap, London, £ o3 082 a 


DPraughtsman or Junior Require dj 
in suall General Engineers in org “20. (D— 
Address, giving full particulars, to P918, The E oy 4 Ad 








Drange eee ma 
ghee ad Suragd ne 


=| Deustiomae Required in 


ae aye in Design iain Ounvey Loa. 


my w. Vickers. sna Ga, Ltd., 5, Ni 
Iss? 4 


[Praughtsman Required Used to | om 


and Tool Pree it Bl Puta Tks itis 
aoe a 


A A Xx. * 
feared i. yp hee ro} vartiealar Ltd., 
[raughtsman Required with 
goou Pegg eons ano spam | 1 Plant; oveabe 
geverally ws a absstant fo to ro Hglneer “Foal ® would _ oon 
e 
P89 a 




















— Fitter aod Turner 
iige and tool work. a really 9008 ee for high-class 


of shop ¢ a the lakh oan This 
of cl 


4 
distal 
ae ond salary. 197, The Buciness Ofte 











ng 
if ch 
Seek atacey ates | Ee 
and expected” to ALFRED HERDER’ 
Edgwick Works, Coventry. 1595 








and ex chr ectea of traifing, experience, 
— a tides MALgED 3 MILK ©0., 
[raug — Wanted by a Firm 
we eee Busines, | Exper, 
fia" tex whee ve 
esc as kath Ee | 
icaas Wanted by Firm 


Drug ug Aaa Beaipe: Nia beset 9 Rie a A rent 


advantage, oy Sead. abso 
Boghteas Si 


énee, ana falary 
sghtaan Wanted, Capable 
ing Schemes and Ste 8 eel bie Fe 
Rotting | ‘will Pie, — have had bad oe expeien 
abe to take a scheme through from " taeeel mame 
ings to the works. yWree with fai ‘payieular ef evperi- 
qnee on stating ogslere required, 1889, Ihe Engineer on 4 


Draze htsman Wanted, Capable 


leetrie 2 ae of Department on ewe ogee : 
ver’! one Lh on thoroty oo 
ea yo po F must 











Found: y Foreman Wanted for 
and Gre Green Sana Mout ding, Mackine Moulding sand accustomed 
Yceate tate qualifctions ay Sa 
Address, “ FOUNDR m. Porteous and Co., 
Agents, Glasgow. 


ndia. anv anted, a a Machine Shop 


EMAN oon 


Ad easing 





Must pase 
ment ; pass sige out and 
and copive of testimonial, 
ts Z Z., 371, care my dnd 's, Leadenhall-street, inte, 36 | 3 





nes Gauge Shop Foreman 
REQUIKED by cla-..cablished fi, m in East Midiands 
pp lications are invited f: first class men oniy, Lal mus! 
a full details of earns, oe also age and salary req 
—A drreane, 1941, rgireer ¢ 


t J and Practical Me. 


Noadawute’ vith ag teorng 






good @ tineering education, also ail-round 


d practic luding Esti 
re hg eA agineer Office 


P910 » 


(Commercial Maaager.— Youn 


Gentieman, possessing ad rt ative, at 
sero in long as above, ‘Deslaks zi HANGE. Tar 
enruteliy fron, steel, ang 
abilities, and séund connection, 
P91, The Kngi: Office. 


se and orga: 
7 Goatoaling: tod renalungb ie 
4 


(Constructional Engineer Seeks 
fhe ay Hal ver saiar POSL HON O OF tKUst 


bat tive, a organise, 
work don Smeg ca cally = be appreciated. 
oe The f es 


Address 
bled Ufticer, Canadian Engi- 


P7280 5 
EERS, three years as Assistaut en Enginecr to 
London oa before the war on pemtroeti n work, reinforced 
and di a Dike POSITION 


“HESIDENT DN T ENGINE Fi Sa 
by or Fore! ager. a 
Py VERE ST hen dade ris ae 
E aon “omen P93 








yates on Gaal 
neer Office. 








ngineer, A.M.I. Mech. E. 


(+6), Bugiieh and Uoloulal railway = — 
y Cdhper nee ip roliirg steck design 

avd tenstce for steam and e are fe rallways and 

nee as held executive “ 


years ; 
A CHANGE. ” | Ay 
Omes j . , 


jeer 
a 





} re'neer, Experienced Steam, 
«es, no pote: ee U highest efficiency obtariied 


at aie $ 37; ried. —. 
uning a ene Ce age Pere Es 





ity aun —deee fs partcpare «f Wm. “Porteous 
fad otis Dg A Glasgow. 


Draxg ghtsman Wanted (First- 


1 Seed at ee Sn ae Lak chee teeth 
oARtiake a RKBEET Lick er r—t~ 4 ai 


Works, ok, a ‘ 


Daze! ghtsman Wanted for Jig 











torek iy a 1. .Ur- 

LY im fare and experienced man as CHI! 

neering Works, to be respon- 

a carrh also go d 

Applicants must have 

bad ——- capabense on sia ilar nes with fi.ms with an up 

O-date system —Address. stating age, experience, and salar, 
required, 185%, The + pgineer Office. 1958 a 


Teel-room Foreman Wanted by | ' 


large Engiweering Works near ae Zhereaehy 

















Engineer, Mechanical, Kiect: ical, 
tside metal ing “axperience, SEr Ks 


office ana 
KUGhERSIVE CRA GE with go~ bead Firm, er poaly 
bre »_ 3908, The Ergineer Offce. 


bye. er, Mech., Elec., Seeks 
sor ENT | Wite ae pane TOE fre pre: 
wdaritistration, 





erred, or mteare ee 8 i r2 years Min. of Mun seepee 


Penta Phe Belabey ce 














Apel b y ‘heer is “iret tontauce rgiaag rect foe gay ee organiser cas it te ie), the pA. 
WoRES Lta as ues ne ed, to TiNEL WAGOD | ence io and wages desired. —Address, suginee 7 = 
we. inecr, M.1.Mech.E. Desires 
Draxg aghteman, — Wanted, Heed ng vaghus any years’ ar tort - fee a Desig and ‘ 
er ng, Worgs in North Wanted, a Smith to Take Charge | 227) Solon teins i ae ne se 
E nowiedge a Sivethel. te Seah, Address, 1916, Tue Bm a 4 pind 3a foie om ean es" Acca fabsiaisbal 
ghts Wanted, Thor Roll Turner.—First-class Mav ngineer, “Sound ~ Technical 
[raug man.— Wan or- WANTED Good ex in turu ng Girder, Rai., Wiedge ana wide commer. tal eget hi KES 
UUGHLY expe iooeed pas for Plant ang 1 Work in J uu aa Sonera! rere dh feet lon Ealls for and 3m | aAN GENIAL or other Reso ae Agee with 
yes Le Fon gy beng va et ch’ toes t 937, 1937 « highest stabs 
3 The Engineer Omi: we oe a | — ress Fab, The Rowiegt 


o Aadrees, 1 188s 
[rsughtsnian Wanted, with Some 
Fe came ft Sg! Motur spunea bee = Pl 
by letter, mating WAGON *woREs, Lid’ She Ks, L pee a 


Shrew-bury. 1948 a 
[raughteman 





ge General 


S giveeri g.cnpatvenen WANTED in Londen — Write 
tb EM, ¢o. 


oe ers ene Co, o ttd a, Bir koinctawe Ece. 1936 4 
rave htsmen, for Detail Work 


a. + ee es in Lincoip. views experience vot 
soliet to maak, oniak, Bayram, qaomianse ost 
Salary Engineer 


ee 
3.W 








oom ly — required, to 1872, Tne 
Praughtsmen, - —Une or Two 
Mr chen ical MEN BEGUIBED for for North of 
Men Fi with ex; eriencé m vy 


Fagan Sil Works | 3 erred. ee 


w th full jemiculnes, sa mating: salary iequied, &c 
Engineer 





[raughtsmen Required for W est | ineaies! exs: 


of Knglaud OF Ks perma Svoaee! 
Work ee sod Conveying Machinery geceamrr 9 Bu 


x we, and 1 Tle 
Hugineer Ottoe. "ito. 


Draugk tsmen _ Required for 





Works in Midlands One wil th Mevdonteel ~ 
uader 
a oy be y ex he required.—. 
16%, Th The Engineer ( 





[rug htsmen Required, Used ty 


Ltd., Enginesre, Dagen ha’ opine Ages. W- + FRASER and 
Wer ght:men Wanted for Esti. 

eda of DEPARTMENT in large Crane vba ey 

and salary expetted.—A 
a 

: vee Dreughtamen |" 
np ay hy SP rigty  eh F a Bg 
1825. The Rogiucer fies, = a 


ood Draughtsman | Required, 
Oe gme coland salary required. —~Adares, ire, Sa | ~ 


Plant : Draughtsmen, Good Prac- 


Tic AL and Chee training, over 4. F - 4-4 to 
deal with an; items of — Ln ay wag ah 


'y 
Works. —W bs 
venice Lo WOR ES MANAGE ~ ty verien Come, Se 
A 














required, RES 
Rugby, BF envelopes * 


einforced Concrete Draughts- 
ase 


MAN REQUIRED; must have had at least s - 


enc ith 8,e a sth m8 
Pod eal ty fea reas is Farid Se 


@ d Mo 


St Gatural “Draughtamen “Re. 


QUIRKY, po pert) for oe a eon - pe 
ver asec 1885, The Engineer Ofhes. 1825 4 





ten Geobasn 








Urgent Required, Good Ex- 
of Drawing-otes of importa My ta pecans 
gee tenant vies ait, Het, Mei oe 





Wee Fooeon Over About | *#i 
Dv ms ydraale and am ae ae 
ond tnd Fedde Sate SBEDr EY ont tt 


anted “ India, Capable ee 


with trt-elas experience in Co 








ps Soe a, ae Lee 
ee nok — — a 


nonin zens Required, 


ftuliy saath to Betimate for all pinto _ one Ca 
U 
\y.—Adare-+ 


Only th Th. =< needs ry Laat tas hh rd —R. B. Cane. . 
stating fu and when a! t, 
iberty nad. ine idea experience, 1836 a oh 197 » 


Wechanical 
erg would 
fm AUS 
co. 


kpgia gineer, a 
pe to at i od, a Piast class Fix a 








Kstimators Required fur Stafi 
of £ eott cari Froabie, 2 pen om ye i 

*p te show age, details of eo aegt oaln 
required — — Aan, i908, The: Engineer Utice 


Erg G (5), Well rancee 


ing shi or ne Be RN nu mine 





stimators Required for Staff of 


Works — ed in Rothug waeen is ddanufacture. Qualifie. 
fine ae pend Py am es pees shania state © — 0 
ex —Address, 1863, 


it 
rr 
[»dia.— Wanted for a Large 
weering Rolling Stuck and shipbuilding oy ' 
CHAR UnTANT, having ae knowedg 
of Company Accc uots and Prime Cost re ee 
lence an adva tage. Age not yo 
exa i - years’ nea. Pywage ‘on ane 
A Leadenhall-street, — --y] 3. 


[ndia.— — Wanted for a Large 


ay Se Ling rene aud ———— Worns « 
primi OUST CLB&KK, thorough efficien se 3 
of Accountancy _— be an oon hot over 


Must pass medical ex ? Passag: 

= d home.—W ri with ful rs -— Ss 0; o 
an pe ry ye i pastionten pies 
London, &.C. 3. at re 





@KKD ACCO 
omnes 


2 —Write, 
, care 








Die an (3u), with F ae 
auu D.O, hi ered in general wechank:} soe 
temab), DEBINGe Kl SPU 

anchester district.—Aoure ss, 


ete rPOUs ent, 





he Engine er Office. 1903 » 
fingineer (41) Seeks Berth as 

pmehaLy Bee fer 4 of Braboh er or £ osition 
a Cust. addr #4. Pperienced in 
vorks, D.O., commie manufacturing . 


ition work u 





(jenetal or Works eed 
DEsIKES PUsITION. A 4 Ofgauiser ~ and 
étperience with one 


ualified mechanical 
rm, 10 years as a cara: Bie accustomed to outro! a 


ad 
ad pains of workpeople. — — Addi esa, Pt27, The a 


8 
[ndia. — — Mechanical Engineer, 
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NEW BRITISH WARSHIPS. 


If any doubt existed as to the validity of Great 
Britain’s claim to lead the world in shipbuilding, it 


would, we think, be set at rest by an examination of | 


the magnificent specimens of naval architecture which 
are illustrated in our Supplement to-day. For 
originality of design and excellence of workmanship 
—despite the rapidity with which several of them had 
to be built—these vessels compare most favourably 


with the best foreign construction, and we do not | 
hesitate to affirm that no other country could have | 


built such ships in addition to the enormous number 
of naval and mercantile vessels which have been 
launched in the United Kingdom during the past 
four years. Special interest attaches to the Renown, 
the Furious and the Courageous, not only by reason 
of the atmosphere of mystery that has hitherto 
surrounded them, but still more because of the extra- 
ordinary boldness of their design. We shall therefore 
deal with these vessels first. 


REPULSE AND RENOWN 


The Renown, of whose size and general appearance 
a good idea can be obtained from our illustrations, 
was, together with Repulse and Resistance, autho- 
rised in the pre-war Navy Estimates for 1914-15, 
as an additional unit of the ‘“ Royal Sovereign ” 
class of battleships. Subsequently, however, the 
plans of Renown and Repulse were nv "fied to con- 
form with battle-cruiser principles, the pResistance 
being dropped altogether. The Renown was laid 
down at Fairfield, and delivered ready for sea within 
a period of less than eighteen“months. Her sister 
ship was built at Clydebans. with, we understand, 
equal rapidity. No officiat-etimensions have as yet 
been made public, but they are approximately as 


| 

quick-firers on triple mountings behind splinter- | conning-tower, but the hull is protected by a special 
proof shields. The advantages of this method of | cofferdam from submarine explosion. The machinery 
mounting light guns were explained in a recent issue. , consists of turbines of 90,000 horse-power for a speed 
There are also two 4in. anti-aircraft guns and two | of 31 knots, but the speed actually attained is much 
submerged torpedo tubes. Since entering into com- | higher. . 

mission Renown and Repulse have each been equipped | The Courageous and Glorious, built respectively 
with aeroplanes, launching platforms for which are | by Messrs. Armstrong, Whitworth, and Harland and 
fitted to the crowns of the barbettes. ‘Reports as to, Wolff, are of the same dimensions as Furious, and 
the behaviour of these two remarkable vessels while | the protective features are also similar. Their turbine 
in service are somewhat conflicting. They are said | machinery is of the same nominal power, viz., 90,000, 


to have developed structural weaknesses which | 
necessitated the fitting of extra longitudinals ; hut, 
on the whole, they have proved very valuable addi- 
tions to the Grand Fleet. The essential features of | 
their design have, we understand, been further 
developed in the Hood and the Rodney, battle- 
cruisers now being completed, which are 100ft. longer | 
than the ‘‘ Renown ”’ class and carry eight 15in. guns. 
It is reported also that the Renown has so favourably 
impressed American naval opinion that the United 
States battle-cruisers of the ‘‘ Constitution ’’ class | 
have been re-designed on similar lines. 


Furtous, COURAGEOUS AND GLORIOUS. 


Another remarkable group of ships built during | 
the war consists of the Furious, Courageous, and | 
Glorious. It is generally understood that all three 
were built to a uniform design, but whether that be | 
the case or not, drastic modifications have been | 
made since. We are now able to publish two illus- | 
trations of the Furious, the first showing her as she | 
appeared on her trials, while the second depicts her | 
in her present réle of seaplane carrier. As originally | 
planned she was a battle-cruiser of absolutely novel | 


type, capable of running down the fastest enemy | 
ships in any weather and dealing them stunning | 


blows with her two 18in. guns—the heaviest weapons 
ever mounted on board ship. For certain reasons, 
however, the armament was changed prior to her 


' of -33 knots. 


and both ships are reported to have attained a speed 
As a main armament they carry four 
15in. guns. The secondary battery consists of 
eighteen 4in. quick-firing guns mounted in triples, 
as in'the Furious. The ships are fitted with fourteen 
2lin. torpedo tubes, all submerged. During the last 
year of the war Courageous and Glorious were 
attached to the Light Cruiser Squadrons of the Grand 
Fleet. Among other duties they carried out mine- 
laying, for -which work they were fitted with rails 
along the quarter-deck and dropping gear at the 
stern. es 
RaAMILLIES. 


The Ramillies is one of the five battleships com- 
posing the * Royal Sovereign ”’ class, which, in the 
opinion of many naval officers, is the most successful 


| battleship type produced in this country during the 


Dreadnought era. On a considerably smaller dis- 
placement, they embody all the admirable qualities 
of the Queen Elizabeth, except that their speed is 
only 21 knots. The principal dimensions are :— 
Length, 624}ft.; beam. 88\ft.; mean draught, 27ft.; 
normal displacement, 25,750 tons. The Ramillies, 
built and engined by Messrs. Beardmore, has Parsons 
turbines and Babcock and Wilcox generators, which 
are oil-fired. There are four propellers. The machi- 
nery is intended to develop 30,000 horse-power for a 
speed of 21 knots. The original design. which may 
have been modified, provided for a very compre- 




















follows :—Length, 794ft.; beam, 90it.; draught, 
30ft.; normal displacement, 26,500 tons. In weight 
they are therefore surpassed by several earlier vessels 
of the British Navy. including the ‘“ Queen Eliza- 


beths ”’ and the Tiger. but their great length makes | 


them unique. Speed being the cardinal desideratum 
in this type, the lines of the hull are exceptionally 


fine, and weight is saved by reducing armour pro- | 


tection. To improve sea-going qualities the bows, 
which are of.“ clipper” pattern, are flared to a 
remarkable degree. The scantlings are somewhat 
lighter than is customary, and special provision was 
found necessary to secure the longitudinal strength 


required in a ship of this great length, propelled by | 


engines of extremely high power.. The machinery 
consists of turbines, supplied by large-tube boilers, 
and designed for 112,000 horse-power, estimated to 
give a speed of 31.5 knots. This speed was easily 
exceeded, both on trials and afterwards in service, 
and there is, in fact, good evidence for the statement 
that Renown on more than one occasion has steamed 
for several hours at a mean of 34 knots. Details of 
the protective features of this type are not yet 
available. It is believed, however, that belt armour 


is either very thin or non-existent, reliance being | 
| machines have no difficulty in landing on the deck of | geared to the forward ends of the inner shafts, 


chiefly placed on minute subdivision to localise damage 
by shell fire. But while the hull propsr is probably 
innocent of vertical armour, dug regard has been 
paid to the security of such vital positions as .the 


; on rails. 


barbettes and conning-tower, which are very heavily | 
protected. Six l5in. guns constitute the main arma- | 


ment ; ‘No. 1 barbette is situated on the forecastle, 
with the guns in No. 2 superfiring over it, while No. 3 


barbette is placed on the quarterdeck. This arrange- | 


ment permits of four guns firing directly ahead, and 


of a full concentration on either broadside ; but the | 


stern discharge is from two guns only. The auxiliary 
armament consists of eighteen 4in. high-velocity 


H.M.S. RENOWN 


eompletion, and she left the builders’ hands armed 


with a single 18in. gun, as appears in our illustration, | 


the fore part of the deck being occupied by a large 
hangar, surmounted by a runway for launching sea- 
planes. 


Short aeroplanes and six Sopwith “pups.” In 


August, 1917, experiments were conducted at Scapa | 


Flow to ascertain whether it was feasible to land on 
the deck of Furious while the ship was in motion, 


in the course of which a very gallant officer, Flight- | 


Commander Dunning, met with a fatal accident. 
Early in 1918 the Furious went into dockyard for 


conversion into a floating aerodrome in the literal | 


sense of the term. The 18in. gun was removed, and 


the whole of the deck abaft the single huge funnel | 


was fitted up as a landing deck, the area being approxi- 
mately 300ft. by 100ft. Beneath the landing deck, 
which of course is a specially built structure, is a 
hangar, from which the machines are brought up to 
the deck by power hoists. The machines are handled 
by derricks and moved as required by trucks running 
The forward landing deck, which also has 


Her equipment at this time included four | 


hensive system of armour protection, including a 
belt of 13in. and barbettes of l4in. thickness. It 
is probable that special provision was made subse- 
quently for guarding the hull against submerged 
explosions. The armament. comprises eight 15in. 
guns in four barbettes, arranged in ,two groups at 
each end of the ship, sixteen 6in. quick-firing guns 
in broadside battery, and four submerged torpedo 
tubes. The boiler uptakes are led into a single large 
| funnel, the base of which has armour protection. 
| The Ramillies and her four sister ships constitute one 
of the most powerful squadrons of the Grand Fleet. 


WARSPITE AND ERIN. 


The Warspite belongs to the ‘‘ Queen Elizabeth ”’ 
| class of fast battleships. She was built at Devonport 
| under the Estimates for 1912-13, the machinery being 
supplied by Hawthorn, Leslie and Co., Limited. 
Her principal characteristics are :—Length, approxi- 
mately, 650ft.; beam, 903ft.; draught, 27}ft.; 
normal displacement, 27,500 tons. Machinery :— 
| Parsons turbines designed to give 56,000 shaft horse- 





a hangar beneath it, is connected with the after | power and a speed of 25 knots. The low-pressure 
platform by flying decks running each side of the turbines are on the inner shafts, the high-pressure 
funnel. Since these improvements were effected | turbines on the wing shafts, and the cruising turbines 


the Furious after returning from a flight. It need | exhaust through the main high-pressure rotors to the 
hardly be said that this wonderful achievement has | condensers. There are twenty-four Yarrow boilers, 
enhanced to an incalculable degree the value of! all fired by oil, of which about 3500 tons can be 
aeroplanes for naval service. The Furious is about carried. Although nothing official has been published, 
786ft. in length, 81ft. in beam, and normally draws | it is known that the Warspite, like the rest of her 
25ft. of water. Her displacement, as first completed, | class, made very successful trials, realising a speed 
was 18,600 tons. Besides the main armament of two | considerably in excess of the contract figure. The 
18in. guns, she was to mount twelve Gin. quick-firing | belt armour is 13}in. at the water-line, the barbettes 
guns. She is fitted also with no fewer than eighteen | are 14in. and the battery armour Tin. thick. The 
torpedo tubes, a feature that invites speculation as| main armament is eight l5in. guns, and there are 
to the tactical ideas responsible for her design. | twelve 6in. quick-firing guns in an upper-deck battery. 
Armour protection is confined to the barbettes and Four torpedo tubes are fitted, 
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The battleship Erin was laid down at Barrow on 
December 6th, 1912, for the Turkish Government as 
the Rechadieh. She was practically complete in 
August, 1914, when appropriated for the British 
Navy. Her particulars are as follows —Length 
(p-p.), 525ft.; beam, 91}ft.; mean draught, 27h ft.; 
normal displacement, 23,000 tons; machinery, 
Parsons turbines, driving four shafts, of the impulse 
and reaction type, working in series, designed for 
31,000 shaft horse-power and 21 knots; Babcock and 
Wilcox boilers for mixed firing. The water-line is 
protected by a 12in. belt, with an 8in..upper strake 
and 5in. armour over the secondary battery. The 
belt is reinforced by a 3in. deck. The main gun 
positions have 12in. armour. Guns: Ten 13.5in., 
45 calibre, in five turrets, disposed on the centre line, as 
in the “Iron Duke” and “‘ King George ”’ classes ; 
sixteen 6in., 50 calibre, quick-firing guns in upper 
deck battery ; five submerged torpedo tubes.. Save 
in a few minor details, this vessel is practically 
identical with the later British Dreadnoughts armed 
man the 13.5in. gun, and her transfer to the White 
“nsign did not therefore prejudice the homogeneity 
of our battle squadrons. The purchase price was not 
revealed, but the ship was estimated to cost nearly 
£2,000,000. 

AGINCOURT. 


Of far more novel design is the battleship Agin- 
court, of which we publish one of the first authen- 
ticated views. This ship has a somewhat curious 
history. When the Brazilian authorities decided to 
add a third battleship to their Dreadnought fleet, 
a number of rival designs were considered. including 
three prepared respectively by Mr. J. R. Perrett 
—who designed the Minas Geraes—Admiral Huet 
de Bacellar, chief of the Brazilian Naval Commission, 
and M. Alexandrino. A fourth plan was finally 
adopted for the Rio de Janeiro, as the new ship was 
named, particulars of which are given in the following 
table, with details of the three alternative designs :— 





Rio de | 











Janeiro |Alexandrino Bacellar Perrett 

(as built)! design. design. design. 

Length (p.p.), fee 632 | 650 630 650 
etme besa eee 89 | 92 90 903 
Displacement, tons .. 27,500. | 31,600 30,500 31,250 
Speed, knots : 22 | 22 23 23 
Armament .. - 14 12in. | 12 l4in. 8 l6in. 10 L5in. 
20 6in.| 14 6in. 6 9.4in. 14 6in. 

12 3in.| 14 4in. 14 6in. 4 3in. 

T. tubes .. 3 3 4 3 





After much discussion the armament of fourteen 
12in. guns was selected in preference to a smaller 
number of heavier weapons. All these guns are on 
the centre line of the ship. Two pairs are placed 
forward, the rear pair firing over the fore barbette, 
the four guns in this group having an arc of training 
of 60 deg. abaft the beam. Two barbettes are placed 
amidships, training through ares of 115 deg. on both 
port and starboard sides. As the position of these 
guns is between the funnels, the latter are widely 
spaced, and the superstructure and boiler uptakes 
are cut away to give the weapons the widest possible 
are of fire. The remaining three barbettes are situated 
on the quarter-deck, very close together, the middle 
pair of guns being superposed to fire astern over 
the aftermost pair. The grouping of the main 
armament therefore gives an axial fire of four guns 
and a full broadside of fourteen. As the three stern 
barbettes extend further aft than is customary, and 
are abaft the engine space. the magazines and shell- 
rooms are placed above and alongside the propeller 
shaft tunnels. We may add that the barbettes are of a 
special Elswick design—fully deseribed and illustrated 
in THE ENGINEER some five and a-half years ago, Oct. 
31st, 1913—which permits the control of all loading 
operations by means of one lever working in a quad- 
rant. This device, it is understood, tends to accelerate 
the rate of fire to a marked degree. Another inno- 
vation is represented by the submerged torpedo 
tubes, which are of the Elswick side-loading pattern. 
Of the secondary armament, fourteen 6in. guns are 
disposed in a citadel amidships, and six in the super- 
structure. Protection is afforded by a belt 9in. thick 
at the water-line and 13}ft. deep, tapering to 6in. 
and 4in. at the extremities of the hull. The trans- 
verse bulkheads are 6in., the barbettes and shields 
9in., and the conning-towers 12in. and 9in. respec- 
tively. There are three protective decks, seventeen 
main bulkheads, and 365 water-tight compartments. 
The ship is propelled by Parsons turbines, driving four 
shafts, and twenty-two Babcock and Wilcox boilers, 
fired by coal. The maximum fuel capacity is 3500 tons 
of coal, with 500 tons of oil in the double bottoms. 
The designed power is 32,000 shaft horse-power = 
22 knots. Betore her completion the Rio de Janeiro 
was purchased, in January, 1914, by the Turkish 
Government, which paid £2,725,000 for her. She 
was then re-named Sultan Osman I., eventually 
becoming the Agincourt on her appropriation by the 
Admira'ty in August, 1914. She is, it need scarcely 
be said, a type quite alien to British naval ideas, 
and in spite of her formidable armament she is not 
a very popular ship. The active service complement 
is well: over 1100. The Agincourt, it is understood, 
served with the Dover Patrol in the last few weeks of 
the war, and assisted at the final bombardment of 
Ostend before the German evacuation. 





AGE-LONG ENGINEERING WORKS OF CHINA. 
By Proressor MIDDLETON SMITH. 


TE Abbé Hue called the Chinese a nation of cooks, 
but it is in synchronism with the popular idea of such 
a dignitary that an Abbé should appreciate the work 
done in a kitchen. An engineer who travels in China, 
while not altogether disregarding the delights, or the 
discomforts, of native cookery, naturally is much more 
interested in the works of construction in the country. 
There are many and excellent examples of modern 
engineering science to be seen in that land which 
defies age, and time, and progress, and the impact of 
Western civilisation. The great dockyards of Hong- 
kong; the railway’ to Peking; the Kailan Mining 
Administration ; the Hanyang ironworks ; and even 
the hydro-electric plant and high-tension transmission 
of inland Yunnan, can be quoted as examples. But 
it is not these mushroom plants of the last decade 
of the nineteenth century, and the first two decades 
of this one, that the reader is asked just now to con- 
template ; his attention is drawn to the seeds of 
more ancient intellects which were planted centuries 
ago,and which still remain—if the change of metaphor 
will be excused—monuments of a people whose boast 
is that their country contains the oldest race of all 
the world; that it is the long-lived, undying, and the 
only ethnologically stable portion of the earth. For 
they claim that since time prehistoric the Chinese 
gave civilisation, arts, letters and languages to the 
Far East ; that they saw ephemeral Persia, Babylon, 
Assyria, Egypt, Greece and Rome rise and fall ; 
watched these wonder-Empires built up and broken 
up; and still they, the chosen people, remained and 
developed in the land of their fathers. 


ANCIENT GLORIES. 

Not so very many years ago the young and ener- 
getic nation to which we belong discovered Asia. 
Fhere were no more new worlds to conquer, so the 
British grappled with the problems of the oldest one. 
It was not until 1894, after the battle of the Yalu 
River, and the other triumphs of Japan, that we 
discovered actual China. Before then a fantastic, 
indefinable, picturesque and bizarre kind of a bogey- 
China had haunted British minds. To-day the mili- 
tary Yellow Peril is relegated to the comic journals 
and the diseased mentality of the German Emperor. 

The British consular service in China, by reason 
of its Oxford training, has furnished a long roll of 
literary honour ; and the sinologues of this generation 
have acquired their knowledge of Chinese literature 
by the methods of Sir Thomas Wade, Sir Harry 
Parkes, and the others. There are admirable books 
on almost every subject connected with China, with 
the single exception of that subject which happens to 
be the most important, in this era, for the prosperity 
of acountry. ‘There seems to be no volume on engi- 
neering, past, present, or future, in China. Yet even 
a feminine author, who travelled a great deal over 
China, once casually noted that ‘China is pre- 
eminently the land of bridges.’’ There is also the 
Chinese saying of what three great dynasties accom- 
plished while they ruled over the Far Eastern 
Kingdom. ‘‘The Sungs made the roads and the 
bridges, the Tangs the towers, the Mings the pago- 
das.”” It required some knowledge of constructional 
engineering to do those things. 

It is said that there are seven wonders of the world. 
There are four remarkable relics of ancient engineering 
genius to be seen in China. They are (1) the works 
of those old hydraulic engineers, chief of which is the 
Grand Canal; (2) the works of the wall-builders, 
which include the famous Great Wall and the less 
well-known sea-wall, of more than one hundred and 
twenty miles in length, along the north bank of the 
Tsien-tang River; (3) the works of the people, who 
must have understood ‘the theory of structures,”’ 
and who built the bridges and the pagodas; and (4) 
the famous clepsydra, or water-clock of Canton. 


HYDRAULICS IN CHINA. 


There is no country in the world in which so much 
hydraulic engineering work has been done as in 
China. There are innumerable small power plants— 
almost all of them ‘“ undershot’’ water wheels, 
which operate rice-milling plants—and, in comparison 
with modern plants, very inefficient. All over the 
country, and especially in the central coastal plains, 
there is an intricate arrangement of irrigation works 
and navigation canals. In the dawn of China’s 
history, a ruler, the great Yu, obtained the throne 
because of his engineering ability, and no doubt he 
inspired, if he did not actually design, the earliest 
hydraulic engineering work in China. It is probable 
that the reason why the ancient Chinese practised 
as hydraulic engineers was that elementary incentive 
—the desire for food. Rice is the “ staff of life’ in 
China, and rice needs running water in which to 
flourish. The culture of rice is the most perfect 
industry in China ; but even that can be improved by 
the application of modern principles of agricultural 
and engineering science. 

The Chinese were probably the earliest canal builders, 
although the country is blessed by the natural 
provision of water communication. The records 
tell. us that a canal to improve communication 
between the West River Valley and the Yangtze 
was commenced two hundred years before Christ. 





As for the famous Grand Canal, it is usually accepted 
that the works were begun in the sixth century 
before Christ, and completed nineteen hundred years 
later. Despite the centuries of neglect, since the 
days of the great Kublai Khan (1280 4.p.), the canal 
survives,and over portions of it steam launches and 
motor boats travel. The Government of China 
recently made a contract with a firm of engineers in 
the U.S.A. for the dredging and repairing of this 
wonderful old waterway. Probably, in a few years 
it will be again one of the chief trade routes of the 
country, supplementing the railways which now 
run parallel to it almost the whole of its length. It 
is still a most important means of transport for a 
thousand miles in length. 

The extraordinary thing is that the Chinese brain, 
in all its»thousands of years of attention to canal 
problems, never devised a canal lock. One* must 
change to a new boat at each section where the level 
changes. 

THE CONSTRUCTIONAL ENGINEER. 

A portion of the banks of the Canal are elaborately 
faced with stone. From early days the Chinese 
protected their cities and their country by walls ; and 
to this day practically all of the large towns are 
enclosed by walls. Of the Great Wall, Genera: 
Wilson said that, although it was “‘ laid out in totat 
defiance of the rules of military engineering, yet the 
walls are so solid and inaccessible, and the gates so 
well arranged and defended, that it would puzzle a 
modern army with a first-class siege train to get 
through it, if any effort were made for its defence.” 
The words were, of course, said before we had the 
experience of modern artillery in the Great War. 

An old original wall was built in B.c, 215, but the 
Great Wall is a modern affair of the seventh century, 
splendidly rebuilt by the Mings in the fifteenth cen- 
tury. This greatest piece of masonry in the world, 
the one artificial constructional work of man on the 
face of the earth that may he seen by the inhabitants 
of Mars, kept back the waves of nomadic horsemen 
from the oldest nation. And the rebound from that 
mass of solid masonry sent the horsemen Westwards, 
establishing Turkey in Europe: bringing about the 
downfall of early European civilisation ; and leaving 
this generation with the problem of the Balkans, 
which might never have existed if the Chinese 
engineers had not built the Great Wall, for the 
wave would probably have spent itself on China. 

A word must be said about the Great Bore of Hang- 
chow. This extraordinary phenomena has _ been 
described by Commodore Moore—the Institution of 
Civil Engineers, 1893—but it isnot well known. The 
writer was three years in the Far East before he heard 
of it. Yet it is the most wonderful sport the moon haz 
with the earth. A 10ft. wall of foam rushes up 
the channel; an awful tide from the ccean. The 
triumphant moon thrashes the. Pacific into this 
furious outburst, which, with an incredible and awe- 
inspiring roar, dashes against the face of the long sea- 
wall. The Great Bore, the White Thing, rushes up 
the narrowing river at a speed of about twelve miles 
an hour. No vesse! can meet that irresistible wal! 
of water and live: a long sea-wall protects the 
adjacent country. . 

The wonderful bridges and pagodas, built more 
than a thousand years ago, cannot fail to interest 
the engineer. Humpbacked, spectacled, needle’s- 
eye bridges, their arches springing forty or fifty feet 
in the air, with weird and wonderful carvings on 
parapets and piers, the mellowing influence of time 
bas given them that aspect which age alone can 
bestow. 

THe WaATER-CLOCK. 

Ancient China was the land of the civil engineer { 
there are few relics of any mechanical ability, unless 
it be the clumsy cogs and the water-wheels used for 
rice-milling. Labour was always so cheap and plenti- 
ful that mechanism was not needed. Yet the water- 
clock of Canton deserves mention, if only for its 
simplicity. There are three big earthen jars on 
successive shelves, and a fourth, or lowest one, 
completes the arrangement. The water drops slowly 
from one jar to the other ; a brass seale on the lowest 
crock tells the hour as it rises. And every afternoon 
at five of the clock, since 1321 a.p., the lowest jar 
has been emptied, the upper one filled ; and thus the 
clock has been wound up for twenty-four hours. The 
city may know the time, for the number of the hour 
is displayed on boards on the outside wall. To-day 
the water-clock—-drop, drop, drop, it goes—-works 
on as it has worked for six centuries. But in the City 
of Canton, the home of a million yellow people, the 
city without a beast of burden, and until quite 
recently without a wheeled vehicle, there now echoes 
the tick, tick, tick of thousands of time mechanisms 
made in Britain, America and Japan. But it would 
be a catastrophe if, in the periodic revolutions of the 
insurgent city of South China, the water-clock was 
forgotten or damaged. It is so typically Chinese 
It is simple, chean, and it only requires human Jabour 
and patience to ensure that it works properlys. 








Lecrurine to the Institution of Petroleum Technologists 
recently, Dr. Mollwo Perkin estimated the world’s pro- 
duction of natural oil just before the war at 560,000,000 
tons per annum, and last year at over 60,000,000 tons. 
We nearly lost the war, he said, through lack of oil. 
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BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No. -XV.* 
AMBULANCE TRAINS. 


Tue outbreak of hostilities brought work to other 
departments of the railways than that connected with 
traffic. The carriage works had to put in hand the 
conversion of existing rolling stock into ambulance 
trains. Twelve War-office and one naval trains had 
to be provided. The latter was furnished by the 

‘London and North-Western Railway Company, 
whilst the former were supplied as follows :—London 
and North-Western three, Great Western two, Midland 
two, Great Central two, London and South-Western 
one, Great Eastern one, and Lancashire and Yorkshire 
one. The equipment of the coaches—which were 
converted from ordinary vehicles—had been arranged 
by a committee of railway officials and Army and 
Naval medical avebhorities, whose work was completed 
some months before the war. Each of the respective 
companies knew what was required. 

The War-office trains consisted at first of nine 
vehicles, but later a tenth was added. In the illustra- 
tion on this page, which shows the exterior of a train, 
it will be seen that there are nine vehicles. The 
ten vehicle trains were composed of :—Six ward cars, 
a pharmacy car, a dining car, a car for two medical 
ofticers and two nurses, which also acted as a brake 
van, and a car for the chief N.C.O., the cook and his 
boy, which car also served as a stores and a brake van. 

In the case of the three trains furnished by the 
London and North-Western Railway, which, in the 
main, may be teken as an example of |those 
supplied by all the companies concerned, a 
family saloon was utilised for the medical officers 
and nurses, and a brake-third for the car for 
the chief N.C.O., cook, cook’s boy, guard’s van and 
stores. These were the two end vehicles. A dining 
car, with kitchen, was, of course, used for the dining 
car ; the pharmacy car and six ward cars were made 
out of parcels vans which had sliding side doors. 
The medical officers’ car had a sitting-room, opening 
out of which were two sleeping compartments, each 
with two beds, made out of ordinary seats, as seen 
in one of our illustrations. Off the medical officers’ 
compartment was a bathroom and off the nurses’ 
compartment was a lavatory. On some trains this 
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car was in the centre of the train. The pharmacy com- 
partment was at one end and occupied the whole width 
of the carriage. It was provided with a water heater 
and earthenware sink in one corner and cupboards 





NORTH-EASTERN 


and shelves on the other side. A sliding door gave 
access to the corridor, off which was the treatment 
room, reached throughan opening of 8ft. clear width 
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with two beds for the cook and cook’s boy respec- 
tively, and a compartment for the chief N.C.O. with 
one bed. The guard’s brake compartment was in 


the centre and beyond it were the stores. 





RAILWAY—25-TON GOODS WAGON CONVERTED INTO REST VAN 


All the vehicles were, of course, bogie stock, and 
the total length of the London and North-Western 
ten-coach train, exclusive of the enginé, was 497ft. 
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AMBULANCE TRAIN CONVERTED FOR THE WAR OFFICE BY THE LONDON AND NORTH-WESTERN RAILWAY COMPANY 


car was @ converted dining saloon, and then the 
interior was as shown in another illustration. The 
next vehicle was the dining car, which also had ten 
beds—-in five sets of two tiers each—for the orderlies. 


so as to allow stretchers to be brought in sideways 
All the ward cars 


without any inconvenience. 
accommodated twenty lying-down® cases. Beds, in 
two tiers, for sixteen men were on one side of the 











NORTH-EASTERN RAILWAY—25-TON GOODS WAGON CONVERTED FOR AMBULANCE ‘WORK 


The upper berths were raised during the day, so that 
the lower ones would serve as seats. The pharmacy 





* No, XIV. appeared January 10th.’ 


sliding side doors and beds for four on the other 
side. There were two sliding doors on each side 
of the parcels vans, but one was closed after con- 
version. The stores van had a eompartment, 


over the buffers. Continuous communication was 
provided through the train, which was steam-heated 
—the heaters are seen under the beds in the ward 
car illustrations—with stoves in the living quarters. 
Each ward car had a water tank of ninety or a hun- 
dred gallons capacity, a lavatory, and other hospital 
fittings. The sides and partitions of the treatment 
room were covered with aluminium to a height of 
3ft. lin. above the floor. and the floor covered with 
zine or lead and the angles filled in. Most, if not 
all, the trains were gas-lighted, with shades for the 
lamps. Both the vacuum and the Westinghouse 
brakes were used. Telephonic communication was 
provided between the two end vehicles and the phar- 
macy car. 

The naval train converted by the London and 
North-Western Company was somewhat similar. 
The greatest difference was that there were no berths 
in the ward rooms. for the reason that the patients 
remained in the same cots they used on shipboard ; 
the cots were conveyed from the ship and slung in 
the ward car, as seen in one of our illustrations. Each 
cot had a small flap table, also a pocket for the patient. 
The upper cots were carried by the hooks in the roof 
of the car and the lower cots by suspension chains. 
The loops of rope seen at the four corners of each 











cot are those through which the carrying pole was 


| placed when the cots were taken to and from the train. 


As seen in another illustration, these cots made good 
seats for sitting-up cases. 

The South-Eastern and Chatham Railway also 
provided some vehicles for emergency use for naval 
sitting-up eases. The North-Eastern already had 
some ambulance vehicles which had been corfiverted 
from 25-ton covered goods wagons some years before 
for use in connection with camps of regular and 
Territorial troops on the East Coast. We give views 
of one such vehicle, and of the interior of a rest van 
provided, when war hroke out, at the principal North- 
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BRITISH ROLLING STOCK CONVERTED FOR AMBULANCE PURPOSES 





WARD CAR BEFORE 





PHARMACY CAR 


Eastern railway stations for the use of soldiers 
taken ill when travelling. 

The greatest expedition was shown with the equip- 
ment of the ambulance trains. The naval one was 
the most important, as a naval engagement might 
have occurred any day. This train was got ready 
by the North-Western Company in thirty hours and 
was dispatched on August 8th. 
trains could not be sent out as quickly, as their 
conversion was mainly governed by the supply of 
beds, which had to be obtained from outside firms. 
The London and North-Western Company began its 
three trains on August 6th and dispatched them 
on August 24th. The other companies showed 
equally commendable dispatch.. A very smart bit 
of work was done by the North British Company. 
Some emergency equipment was necessary,. which 
the authorities specified must be lighted electrically. 
As the company had only six brake vans so lighted, 
and they were on different parts of the system, it 
took some hours to gather them in, but this was done 
and the vehicles were converted within twenty-four 
hours of the visit of the medical authorities. 

The first ambulance train for use on the Continent 
was dispatched on October 19th. It consisted of 
fourteen vehicles, eight of which were provided and 
fitted by the London and North-Western and six 
by the Great Eastern Companies. . As the structure 
gauge limits on the Continent are of more ample 
dimensions than in this country, the biggest vehicles 


BEDS WERE FITTED 


The War-office | 


of the dining and sleeping compartment of the staff 
ear of this train. The upper berth was, during the day, 
closed up as in a Pullman sleeping car, and the lower 
berth was made by drawing out the seats. The 
dining tables also served as writing desks. Other 
ambulance trains were supplied by the different 
companies for use by the British and American 
armies on the Continent. They were new vehicles, 


| aud, therefore, call for separate description 


were used on this and for other trains supplied by | 
| discrepancies and ensure consistent, accurate results 


different companies. These trains were of ‘sixteen 
vehicles each, the first having two other vehicles 
added later—a staff car provided by the London and 
North-Western, and a personnel car provided by the 
Great Eastern. The London 
Company also made seven vehicles, and the London, 
Brighten and South Coast nine vehicles for No. 14 
continental train. We give a view of the interior 


and North-Western | 
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Hardbook of Hydraulics. By Horace WittiamMs 
Kine. London: The Hill Publishing Company, 
Limited. Price 12s. 6d. 


In view of the growing attention to the development 
of water powers and the keen competition among 
manufacturers of turbines, as well as the increasing 
demands made on water supplies for town services and 
irrigation, the exact measurement of water flow is 
becoming a very important part of the hydraulic 
engineer's activities. It is, of course, a subject on 
which a large number of volumes have been written, 
and for which many tables have been calculated, 
but there is a certain amount of discrepancy among 
the conclusions arrived at on account of the different 
formule on which they are based. In Mr. King’s 
book an effort has been made to eliminate these 


by giving new formule which will apply equally to 
recognised experiments. 
crested weirs, the author has used as a basis the 
experiments of Francis, Fteley and Stearns, and 
Bazin, and has evolved the equation-— 

Q = 3.34 L H!#? (1 + (0.56 H? + d?) ), 
where d= area of section of approach channel 


| stream. 


Thus, in the case of sharp- | 


READY FOR PATIENTS 





EMERGENCY OFERATING ROOM 


divided by the length of the weir. This, it is claimed, 
is a much more simple formula than Bazin’s and has 
a wider range of application, while it does not need 
correcting for velocity of approach like the Francis 
method. 

The chapter on sharp-crested weirs is completed by 
an extensive set of tables, giving discharges in various 
conditions, with heads advancing by very small 
amounts. Flat-topped and irregular-shaped weirs 
are dealt with in a similarly exhaustive fashion in 
a separate chapter. 

In discussing the flow of water through pipes, 
the author gives a large number of values for the 
constant dependent on the smoothness of the pipe, 
but warns the engineer against using them too 
slavishly, while an excellent diagram is given by 
means of which Manning's formula for the flow in 
open channels can be solved. A system of measuring 
flowing water which has its merits, but has not much 
vogue, is that in which a solution of salt is added to 
the stream and its dilution measured further down- 
This method is described and illustrated at 
some length, and its drawbacks pointed out. In 
an appendix Mr. King gives a résumé of experiments 
which support his formule in favour of those louger 
established. There is only one direction in which we 
think that the author has made a mistake. ‘hat 
is, in devoting some seventy pages to general reference 
tables, such as logarithims, &c. Most) engineers 
have their own favourite book of tables, and although 
those in the volume under review have been specially 
compiled for the purpose, we doubt if they will be 
consulted much. 








A Gas producer has been put in service in America in 
which concrete slabs are used instead of sheet steel for 
the casing. 
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BRITISH ROLLING STOCK CONVERTED FOR AMBULANCE PURPOSES 


(For description see page 73) 








NAVAL WARD CAR READY TO RECE:VE COTS 














NAVAL WARD CAR AS USED FOR SITTING CASES DIMING AND SLEEPING QUARTERS FOR MEDICAL OFFICERS 
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THE RICHBOROUGH TRANSPORTATION DEPOT 
AND TRAIN FERRY TERMINUS. 
No. ITI.* 
THE NEW WHARF. 


IN our previous articles we have attempted to 
describe the arrangements in force at Richborough 








rubbing strips. The sheet piling is 15in. by din. 
with clutches. The two lower walings are of 12in. 
by 12in. timber, whilst the two upper walings are 
of 12in. by 12in. rolled steel joists. A concrete 
wall is formed on the top of the sheet piling. To 
the lower waling a 2}in. tie rod is secured and tied 
back to a continuous concrete wall anchorage. 
Originally, two lines of track were laid on the wharf, 
but, owing to the subsequent installation of 10-ton 





Cast iron bollards are placed over the heads of the 
12in. by 12in. protruding king piles. The average 
high water of spring tide is'+9.50, but the highest 
recorded high water since this work was begun was 
approximately + 12.30. 

The decision to make Richborough a train ferry 
terminus necessitated the deepening of the channel 
through Pegweil Bay, as previously mentioned, and 
this change had the effect of increasing the average 
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for the working of the railway traffic between the 
junction with the South-Eastern and Chatham line 
at Minster B junction to and from the train ferry 
berth and also to and from the new wharf, where the 
barges are loaded and unloaded. 
we described in some detail the special provision | 





| 
| 


we now propose to devote some attention to the 





travelling cranes, these tracks were removed and a 
single track, as shown in the drawing, Fig. 10, was 
laid. 
it was considered necessary to drive separate piles 
In our last issue | to support three l5in. by Sin. rolled steel joists in 
order to assist in supporting the crane rails. 
which had been mace for the train ferry traffic, and | piles near the face of the wharf are of steel, 15in. by 
12in., cruciform in section, and 49ft. in length, and 


Fig. 10—STRUCTURAL DETAILS OF NEW WHARF 


To avoid the undue stresses in the sheet piling 


The 





low water of spring tide at the new wharf by a 
further 2ft., and it is now approximately —4.50 O.D. 
at that point. Although the new cut was orig- 
inally dredged to ~-7.50 O.D., a considerable amount 
of silting up has taken place at the new wharf, and 
has on occasions amounted to as much as 2ft. Gin. 
The new cut was originally dredged to a high water 
width of 120ft. throughout its full length, but owing 
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Fig. 1I—VIEW OF NEW WHARF, SHOWING TRANSPORTER CRANES 








new wharf at Richborough, and the facilities at that 
place for the conduct of the cross-Channel barge 
traffic. 

The new wharf, views of which appear on page 
32 of our January 10th issue, and further illustrated 
above, has a total length of 2213ft. It is formed of 12in. 
by 1%in. timber king piles faced with-12in. by 12in. 

* No. IT. appeared January 17th. 





they are driven to a depth of -27.610.D. The 
piles supporting the crane rails on the landward side 
are of 14in. by 4in. timber, and on the top of them are 
placed two 15in. by Sin. rolled steel joists to support 
the luffing crane rail. The king piles in the wharf 
are driven at 10ft. centres to a depth of -27.50 O.D. 
The level of the front: of the wharf is finished off at 
'+4+14.750.D. The wharf road is laid to a 3in. camber. 





to the development of the barge traffic from Rich- 
borough this width was subsequently increased to 
250ft. The widening of the new cut on the. east 
side was carried out by a Lubecker land dredger— 
see page 82—and the resulting spoil was deposited 
in wagons and conveyed to hollow portions of the 
site, and thus made a large area of land available 
for future usé. The dredging ‘plant used in this 








Jan. 24, 1919 


THETENGINEER 


77 





ae, | 
work included several bucket dredgers requisitioned 


from the Port of London Authority, the Mersey Docks 
and Harbour Board, and other sources, and views of 
typical examples of this plant are given in Figs. 19, 21, 
22, and 24. The dredger Orkney has a maximum 
working capacity of 350 cubie yards per hour, working 
twenty-four hours daily. The total dredging neces- 


beyond the centre of the outer rail. At the opposite 
end the runway is extended so that the hook plumbs 
two further lines of track. The hoisting motion is 
operated through a high efficiency worm gear with 
ball thrust bearings, and it is furnished with a self- 
resetting limit switch to prevent over-winding. The 





they are of a very simple design. The level path 
is obtained by the automatic paying out or taking in 
of the load rope during the operations of luffiny in 
and lu fing out respectively. The load rope in its 
passage from the jib head to the barre] passes first 
round a pulley at the jib foot, thence round a pulley 
movable along the front member of the crane frame, 


cantilever may be wound up so as to clear any ship- 
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Fig. 12—2-TON ELECTRIC TRANSPORTER 


sitated by the widening of the new cut and the| ping which may be berthed when the transporter is | then round another pulley at the jib foot, and then 


building of the new wharf at Richborough amounted | inactive. The driver is accommodated in a cabin, | to the barrel. The pulley which moves on the front 
to 530,000 cubic yards. Fig. 15 attached to the travelling crab, and from that | member of the crane frame is connected with the 
position he obtains an excellent view the load. | luffing gear in such a way that as the jib is luffed 


CRANE EQUIPMENT OF THE NEW WHARF. 
The crane equipment of the New Wharf at Rich- 
borough consists of a range of twelve 2-ton electric 


out the pulley moves away from the jib foot, thus 
paying out or taking in the load rope. An important 
feature is that the portion of the rope from the jib 


This cabin is provided with a glass panél in the floor 
by means of which the driver has a(direct view upon 
his load. The controllers are fitted with levers having 
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Fig. 13—5-TON ELECTRIC LUFFING CRANE 


transporters, six 5-ton electric luffing cranes, and one | a straight line action, which are so disposed as to | foot to the jib head does not alter in length “during 





10-ton electric luffing crane, all supplied by Ransomes 
and Rapier, Limited, of. Ipswich. The electric 
transporters, as will be seen in Fig. 12 and in the 
engraving, Fig. 11, span two. lines of rails and the 


be on either side of him when he is sitting in a com- 
fortable position. There is also a mechanical release 
for the main hoist electric brake, enabling the load 
to be lowered by gravity. The 5-ton luffing cranes 


runway is extended on the quay side sufficiently to | are of Bowtell’s patent type, and, as will be soon’in 
enable a load to be. lifted at a distance of 30ft. Siri | the drawing, Fig. 13 and the engraving, Fig. 14, 


the operation of luffing. The amount of load rope 
paid out or taken in through the movement of the 
travelling pulley is equivalent to the vertical rise 
or fall of the jib head, and consequently the movement 
of the pulley is always in sympathy with and compen- 
satés for the Vertical movement of the jib. Abs the 
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pulley is in a bight of the load rope it will be seen also 
that its movement is half that of the lifting hook, 
and is consequently equal to the vertical movement 
of the centre of the jib. The weight of the pulley, 
together with that of runners or carriage upon which 
it is mounted, is made such that the jib is balanced 
against gravity in any position. ,The moving 
counter-balance on the crane is constructed of two 
large rolling weights running upon rails attached to 

















Fig. 14—5-TON LUFFING, CRANE 


the crane frame and carried by small axles. and it 
is therefore practically frictionless and noiseless. ~The 
member of the crane frame upon which the counter- 
balance travels is inclined backwards from the jib 
foot, so that not only is the jib balanced against 
gravity, but its moment about the jib foot is also 
partially balanced. The luffing gear is placed at the 
top of the inclined member. The luffing rope and the 


rope controlling the moving counter-balance are 
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Fig. 15—CRAB OF 2-TON TRANSPORTER 


wound on to barrels connected together and mounted 
upon the same spindle, and the luffing rope is taken 
direct from its barrel to the jib head. One of the 
barrels is fuseed, thus giving a horizontal path to 
the load. Should a path other than horizontal be 
required, that is to say, the load gradually falling 
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rope is taken from its barrel round a pulley, supported 
on the frame in front of the inclined member, instead 
of direct to the jib head, the pull on the luffing rope 
is‘constant with any inclination of the jibjand conse- 
quently no fuseeing of the barrel is necessary. An 
interesting feature in connection with the luffing 
gear, although it has no bearing upon the level 
luffing, is the hanging of the worm gear and the motor 
from the barrel spindle, the motor itself being attached 
to members fixed to the worm gear casing and con- 
nected to the crane frame by means of links. By 
this arrangement deflection of the crane frame 
produces no stresses upon the worm gearing which 
would be the case if the motor were rigidly attached 
to the crane frame. From the fact that the luffing 
gear is placed at the top of the crane frame, above 
the house, and that the load rope passes round a 
pulley at the jib foot, it is possible to construct a 
house which is completely closed during operation 
with the exception of a hole, 6in. square, at the jib 
foot for the passage of the load rope. 

The 10-ton luffing crane is of the same dimensions 
as the six 5-ton cranes, but it is not of the Bowtell 
patent type, as it has an approximately level path 
and the jib is not counter-balanced. The ‘speeds 
are 10 tons at 40ft. per minute, 6 tons at 65ft. 
per minute. It travels with 10 tons at 40ft. per 
minute, derricks with the full load at 40ft. per minute, 
and turns with 10 tons at one revolution per minute. 

The development of the export .and import traffic 
dealt with at Richborough during recent months 
is clearly shown in the diagram, Fig. 16, the 
traffic handled by the train ferries being shown 
separately in Fig. 17. Owing to the varied nature 
of the traftic to be handled at the new wharf, which 
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deals simply with the cross-Channel barge services 
to and from Dunkirk and Calais, special arrangements 
have had to be made. Timber, rails, hutments, 
corrugated sheeting and all bulky material is slung 
direct with chains, or ropes, from the railway wagons 
into the craft. The heavier material is loaded by 
means of the derricks and the 5-ton and 10-ton 
electric luffing cranes. All the smaller goods, such 
as shells, box ammunition, A.S.C. supplies, gas 
cylinders, A.O.S. stores, &c., are loaded on trays at 
the wagon, and then conveyed by the 2-ton trans- 
porters, or the heavier cranes, to the hold of the craft. 
The gantry cranes and the derricks have larger trays 
than those used with the transporters. The smaller 
trays measure 4ft. by 4ft. and the larger trays 6ft. 
by 6ft. For dealing with casks the usual type of 
hooks is used. Guns and limbers, &c., are slung 
with wire strops, or rope slings, according to their 
weight. In the case of big lifts a rope sling is attached 
to the trail of the gun to steady the load. Hay is 
loaded by gravity runways and also in rope nets. 
These nets are also usefully employed for discharging 
salvage. Barbed wire is loaded by means of shutes, 
which are metal lined to withstand the wear and 
tear of the barbs. Clothing in bales is loaded either 
by shutes or in nets. Large shells, 12in. and up- 
wards, were loaded three at a time with the trans- 
porters, and were secured in the truck and conveyed 
to the craft by means of each shell having a separate 
rope sling, commonly known by stevedores as a 
“snotter.”” Motor cars and lorries were and are 
loaded by means of the gantry cranes or derricks, 
and they are slung with rope slings and wooden 
spreaders to keep the ropes free from the vehicles. 
With respect to ammunition, each barge of shells 





or.rising when luffing in or out, it can be obtained 
by- adjustment of the fusee barrel. If the luffing 


was a complete consignment, that is to say, each 
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class of shell carried its complement of fuses in boxes 
and charges in boxes or cylinders. In the case of 
boxed ammunition (18 and 13 pounder), the shells are 
already fused, and each box holds four rounds com. 
plete, and the total load of an A.C. barge is approxi- 
mately 3000 boxes. The transporters lifted between 
30 cwt. and 2 tons each tray, or an equivalent of 
30 to 36 boxes. In addition to 18 pounder, 13 pounder, 
12in. and l5in. shells, 4.5, 60 pounder, 6in., 8in., and 
9.2in. shells were loaded from the new wharf at 
Richborough. Small arms ammunition in boxes 
ranging from 30 ewt. to 2 tons per tray, were dealt 
with, and a number of 18in. shells of an average 
weight of 30 cwt. were also shipped from this wharf. 
Each of these shells was slung with a “ snotter,” 
one at atime. The other shells were handled by the 
transporters, thus :— 


9.2 10 boxes a tray 2 tons. 
8in. 12 o 2 tons. 
6in. .. 36 9 31 owt. 
60 pdr... 45 . .. 24 owt. 
4.5 .. 40(in boxes of two) .. 30 cwt. 


The time engaged in loading one of the cross- 
Channel barges varied according to the class of traffic, 
thus :—-Ammunition (boxed), 4} hours ; ammunition, 
shells 5 to 6 hours; Royal Air Force material, 6 


hours; A.S.C. stores, 6 to 7 hours ; in these opera- 
tions twenty men, including those in the railway 


wagons, were engaged. For loading timber, 64 
hours were spent; with rails, 5 to 6 hours; barbed 
wire (by means of the shutes), 24 hours ; and clothing 
(by means of the shutes), 25 hours. In these opera- 
tions a total of only ten men were engaged, inclusive 
of those in the railway wagons. The drawing, Fig. 
18, shows the cross-Channel services maintained 
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Fig. 16—CHART OF TONNAGE HANDLED 


by the Inland Waterways and Docks Branch of the 
Royal Engineers at the time of the Armistice, not 
only from Richborough but from other shipping 
points on the South Coast. Since that date, we 
believe some of the services to the southern French 
ports have been suspended. The barges from Rich- 
borough were loaded up with traffic to such destina- 
tions as Vendreux and Les Attaques, Zeneghen, 
Aire (the I.W.T. main stores dep6ét in France), 
St. Omer, Berguette (the depét for light railway 
material), and Les Forts. 

At the date of the Armistice, the fleet attached 
to the Marine Formation at Richborough comprised 
no fewer than 232 A.C. (across-Channel) barges, 
eleven P.D. (port discharge) barges, thirty-nine 
H.S. (home service) tugs, ten H.T. (harbour) tugs, 
and seven motor boats. The cross-Channel barges, 
some of which were built at outside yards and others 
fabricated at the Richborough shipyard, are generally 
of the same design and dimensions, being about 
125ft. 9in. in length, 16ft. 4in. breadth, and 7ft. 9in. 
depth, and they take an average load of 120 tons. 
The port discharge barges, designed and built under 
the direction of the Deputy Controller of Auxiliary 
Shipbuilding, Admiralty, and worked for the Ministry 
of Shipping by the Inland Waterways and Docks 
Branch, are of 1000 tons deadweight capacity each. 
They were supplied by such firms as the North of 
Ireland Shipbuilding Company, Ld., of Londonderry ; 
Hawthorns and Co., Ld., of Leith, and Mr. J. 8. Wat- 
son, of Gainsborough, and they have a length overall 
of 187ft., a length p.p. of 180ft.,a breadth moulded 
of 3lft., and adepth moulded of 13ft. 9in. The 
home service tugs are of a variety of types, as many 
of them were pur chased: from the United States 


and Canada; one is shown in Fig. 20, . -./ ‘ 
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The strength of the Marine Formation personnel | required to be locked into the canals and out of 
at Richborough in November last was approximately | Calais again before nightfall to escape enemy air raids. 
2100, included in which were a few men attached | It was customary to work such traffic through to 
temporarily for duty to other home service shipping | Aire, the junction of the Bethune Canal, where the 
points of the Inland Waterways and Docks. All| load was re-transhipped to barges serving other 
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Fig. 17-—-CHART OF TONNAGE HANDLED BY TRAIN FERRIES 


inland waterways of North-Eastern France. In the 
journey across the Channel, it was usual for two or 
three barges to be taken in one tow, but that number 
was on several occasions increased, notably in 


officers and men are military personnel. Barges 
left Richborough round about high water, as the port 
is onlv a tidal one, and they remained in the Small 
Downs until daylight owing to naval restrictions 
and the dangers from mines. We believe that only 
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Fig. 18—ROUTES OF CROSS-CHANNEL I. W. AND D. SERVICES 


November last, when eight A.C. barges, six of which - 


two of the Richborough barges have been lost at sea, 
one of which was loaded, and, in view of the fact that 
this craft was constantly in service in the mine and 
submarine infested area, this is surely a very excellent 
record. On arrival at Calais the crew of each barge 


were loaded with salvage, were brought back to Rich- 
borough in line with one tug, H.S. No. 45. This 
tug, which was built in the, United] States,”"measures 
96ft. by 24ft. by 13ft 6in. It has a draught aft of 
12ft, 6in. and a draught forward of 9ft, The 


| LLOYD'S REGISTER SHIPBUILDING RETURNS. 


In consequence of the war it has not been possible 
to compile complete information regarding the shipbuilding 
industry throughout the world. The present returns, 
which are for the quarter ended 3lst December, 1918, 
and which have recently been issued, only comprise, 
therefore, all merchant vessels in course of construction in 
the United Kingdom, the British Dominions, and Allied 
and neutral countries. Warships and vessels built to 
the order of the Admiralty for other than ‘mercantile 
purposes have been excluded. 

The returns, which only take into account vessels of 
100 tons and upwards, the construction of which has 
actually been commenced, show that there were 424 
merchant vessels of 1,979,952 tons gross under construction 
in the United Kingdom at the close of the quarter 
in question. The particulars of the vessels are 
given in the accompanying table, similar details being 
given for the preceding} quarter and for that ending 31st 
December, 1917, for the purpose of comparison :— 









































30th December, | 31st September, |3ist Tecember, 
1918. 1918, j 1917. 
Description. — — 
No. | , SF088 | No, FF Gr "No. |, Gross 
g age. | nage. 
Steam— | | 
Steel , 414 | 1,975,962 | 373 | 1,742,083 | 392 | 1,864,781 
HROM 2. 22 oe oe vel = | _— - - i— - 
Wood and composite .. 2 1,240 | — _ — _ 
pints Bet eek 
Total .. 416 | 1,977,202 | 373 | 1,742,083 | 392 | 1,864,781 
| 
. 
Sail— | 
BREE, crak Baxiand eae 2,750 | 10 4,850} 3 1,810 
We et f{—|; — |—| = 
Wood and composite... — _ j- a j- -- 
ERS son nab oe 2,750 | 10 4,850} 3 1,810 
Total steam and sail .., 424 | 1,979,952 | 383 1,746,933 | 395 | 1,866,591 





The tonnage now under construction in the United 
Kingdom is about 233,000 tons more than that which was 
in hand at the end of last quarter, and about 113,000 tons 
more than the tonnage being built 12 monthsago. Of the 
merchant vessels being built in the United Kingdom at the 
end of December, 335 of 1,593,283 tons are under the 
inspection of the Surveyors of Lloyd’s Register with a 
view to classification by this Society. Ferro-concrete 
vessels are not included, as practically all such vessels 
now under construction are for Admiralty account. 

As regards the size of vessels under construction, the 
returns show that of vessels above 100 and under 500 
tons there were 20 steamers and 8 sailing vessels; ot those 
over 500 and under 1000 tons there were 17; of 1000 and 
under 2000 tons, 34 ; of 2000 and under 3000 tons, 43; of 
3000 and under 4000 tons, 48; of 4000 and under 5000 
tons, 12; of 5000 and under 6000 tons, 149; of 6000 and 
under 8000 tons, 48; of 8000 and under 10,000 tons, 29 ; 
of 10,000 and under 12,000 tons, 4; of 12,000 and under 
15,000 tons, 6; of 15,000 and under 20,000 tons, 2; of 
20,000 and under 25,000 tons, 4. All vessels excepting 
the 8 of under 500 tons are steamships. 

Barrow, Maryport and Workington had under construc - 
tion 4 vessels of 25,880 gross tonnage ; Belfast,39 of 312,775 
gross tonnage; Glasgow, 78 of 344,450 gross tonnage ; 
Greenock,#51 of 268,730 gross tonnage ; + Hartlepool, 
19 of 77,200 gross tonnage ; Hull, 6 of 20,611 gross tonnage ; 
Liverpool, 13 of 34,360 gross tonnage ; Middlesbrough and 
StocktonYand Whitby, 31 of 146,820 gross tonnage ; 
Newcastle, 71 of 378,015 gross tonnage ; and Sunderland, 
54 of 241,175 gross tonnage. 

The following details concerning the shipbuilding 
work of the United Kingdom during the past three months 
may be added :—During quarter ended 3lst December, 
1918, the number of vessels commenced was 114 steam- 
ships of 550,351 gross tonnage, and 3 sailing vessels of 
1350 gross tonnage ; and there were 83 vessels of 397,186 
gross tons launched. Of merchant vessels under con- 
struction in Allied and neutral countries there were 
1602 steamers of 4,843,060 gross tonnage, and 163 sailing 
ships of 98,977 gross tonnage, so that the total for the 
world was 2189 vessels of 6,921,989 gross tons. 

Of these merchant vessels, 195 of 278,711 tons grossa 














Fig. 19—-DREDGER AT WORK IN THE NEW CUT 


(three men) came off and returned to their home port: 


on another barge. The crew of a tug comprised a 
total. of twelve men, including the Lewis gunner. 


All ammunition traffic had to arrive in Calais before 


| p.m, owing to the barges with such loads being 


maintenance of the marine craft at Richborough 
devolves upon thé mechanical and shipyard forma- 
tion, and full details of the work of that department 
will be given in subsequent issues. 
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Fig. 2—A CROSS-CHANNEL TUG 


were being built in the British Dominions, 7 of 9818 tons 
gross in China; 51 of 72,143 tons gross in Denmark ; 
12 of 51,690 tons gross in France; 113 0 212,512 tons 
rm in Holland; 56 of 133,010 tons gross in- Italy ; 

16 of 278,140 tons gross in Japan; 71 of 67,738 tons 
gross in Norway; 36 of 15,120-tons groes in Portugal ; 
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35 of 77,597 tons gross in Spain ; 76 of 99,639 tons gross 
in Sweden ; and 997 of 3,645,919 tons gross in the United 
States. Of the steel steamers being built in Allied and 
“neutral courtries at the end of December, 527 of 2,236,617 
tons—or 60.62 per cent. of the tonnage—are intended for 
classification with Lloyd’s Register. 








LETTERS TO THE EDITOR. 


We do not hold ourselves + ible for the opini: 
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PROPOSED SHAPE OF SCREW THREAD. 


Srr,—Choosing between the different shapes of threads in 
existence, nearly every engineer would select the Whitworth 
thread on account of the very qualities which make it such a 
difficult practical proposition.. The radius at the crest and the 
root of the thread are ideal from the point of view of strength 
and finish, but present certain difficulties in practice. 

Of male and female thread gauges, the female is the most 
difficult to manufacture. It requires a tool which will cut the 
radius at the crest and root at the same time, and it requires 
separate gauges for measuring the major diameter, not to 
mention the lapping difficulties. 

My suggestion is to adopt a shape of thread which possesses 
the good features of the Whitworth thread, but eliminates the 
difficult points. Fig. 1 represents the proposed shape of thread 
of the male part. The shape coincides with the Whitworth 
shape in every respect, except for the radius of the crest, which 
has been taken off at the points where the curve joins the flanks, 
The radius at the root of the thread has been retained so as 
not to diminish the core diameter or the strength of the bolt. 

The only drawback is that the major diameter O of the 
thread is no longer a fraction like the origina! size, but equals— 

Original size — 2 x .073917 P. 
For a standard lin. bolt, eight threads per inch, the major 
diameter becomes— 
1.000 — .0185 = .9815. 

The odd size would be a little strange and confusing at first, 
but as in the case of the threads for gas and waterpiping, we 
should very soon be familiar with them. 
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Fig |. Proposed Shape for Males. 
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The values of the dimensions in Fig. 1, expressed in the 

pitch P, are as follows :— 
Original major diameter 
Major diameter O 
Minor diameter B 


OMD 
OMD-2N 
OMD-2C—2N 


li 


where depth of thread C = .566413 P 
and N = .073917 P 

R = .137330 P 

M = .243626 P 


The distance of a wire of diameter D from the top of the thread 
= 1.58284 D - K— C+N, 
where K = . 160083 P. 

The manufacture of a plug gauge of the proposed shape 
represents no difficulties, as the only tool required is a single 
point tool with two sides at an included angle of 55 deg. and the 
correct radius. 1 have shown in articles printed recently in 
your columns that a tool of that description can be made very 
cheaply. 

Considering the proposed shape from a production point of 
view, where a die is required to produce the plug, that shape 
has no adventago, and if the major diameter of the plug is turned 
down to the proper size beforehand it would perhaps be hest 
to adhere to the Whitworth shape for the die. The proper way 
to make dies is with a tap, and the zame tap producing hundreds 
of dies, this item is not worth serious consideration. 

Fig. 2 shows the proposed shape of thread for female parts. 
The flanks, of course, coincide again with the Whitworth shape, 
but the radius of the minor diameter is again removed whcre 
it joins the flanks, and the maior diameter is a line going over 
the top of the original radius. That shape of thread presents 
no difficulties from both the gauge and the production point of 
view. The gauge can be cut with a tool machining the flanks 
and the flat at the major diameter. Again, that tool is easy to 
obtain. 

The tap for production purposes can be cut with a similar 





tool, and the proposed shape for the female thread would there- 
fore present no difficulties at all. Moreover, both males and 
females would be interchangeable with the males and females 
of the corresponding Whitworth size, ¢.¢., a standard Whitworth 
nut would fit a bolt with the proposed shape of thread of a 
corresponding size, and vice versa, The dimensions in Fig. 2, 
expressed in P, are as follows :—- 
The major diameter O = 
Minor diameter F 


the original major diameter 
OMD -2C 


where C = .566413 P 
L = .166668 P 
M =: . 243626 P. 


The male and female screws made to the proposed shape 
have ample clearance at the crest and root, as is shown by 
Fig. 3, possess the same quality as the Whitworth type, and 
would not present half the difficulties, especially as regards the 
manufacture of gauges. ; 

Tf, on Government drawings, the option were given to us? 
either Whitworth or the proposed shape—which, by the way, 
could easily be done on account of the interchangeability—I 
have no doubt that many large manufacturing concerns would 
not be long in changing over to the new type and find it a great 
saving. 


January 17th. G. DoorakKERs. 


THAMES PASSENGER BOATS. 


Str,—We are nearing again the elections for the London 
County Council, and there is one question 1 would like to see 
brought up before the candidates. 1 think practically everyone 
agrees that if the London river had a system of boats it would 
be a distinct advantage. An argument is sometimes used that 
they are not necessary, seeing that a tram service runs along 
the river side. I do not think this should have much weight, 
since it does not help the cross-river traffic, and in other places, 
such as at Liverpool, tram; and river boats belonging to the 
Wallasey Corporation, both being suitable to their work, make 
a perfect arrangement, much better than either one would 
alone. I do not forget that som» time since a boat system was 
tried, and condem ied as a failure by a different Councit to the 
one that had inaugurated it, although the loss during an 
especially difficult year was only about £40,000, and this at a 
tim> when some hundreds of pounds were added to the salary 
of one official. 1t must also be rem>mbered that the Council 
which started the scheme arranged it on lines that were certain 
to fail, by ordering for practically a new serviee some thirty 
boats varrying som> 500 persons each, and requiring a crew of 
some seven to ten man, which, although perhaps not too large 
for the summ=r service, were certain to be very much too large 
and expensive to run in the winter, when frequently there were 
only two or three passengers, through bad weather. There was 
also no protection against the weather to speak of. Another 
great charge was the landing cost for passengers, this being to 
a small extent necessary to pay the wages and cost of the men 
on the barges. The arrangement should have been on something 
of the following lines :-— 

A few boats to carry a good number, and a number of small 
boats to carry about fifty persons. All boats should have been 
driven by electricity, seeing that the London County Council 
has large power stations capable of delivering any quantity 
during the small hours of the night and during the day. The 
large hoats could, however, have been driven by steam if wished, 
but the main deck should have been covered in. With regard 
to the smill boats, they should have been twin-screw boats, 
each motor being driven from its own secondary battery, and 
these batteries stowed under the main deck, as well as the 
motors. The motors to be driven or controlled by the captain, 
on a bridge raised above the roof of the covered-in deck-house, 
which should have been arranged like a tram-top, with seats 
the same, a light roof and windows that could be raised and 
lowered. This house could run from bow to stern with only 
the break caused by the small bridge, in which the captain 
would do his own steering. There should be two doorways on 
each side, the forward one fitted with a penny-in-the-slot 
turnstile to be used for leaving the boat only, and the after one 
used for boarding the boat. This arrangement would save time, 
as change could be given by the mate or second hand on the 
boat, before reaching the landing. The crew to consist of two 
men only. There should be no tying up of the boat, but on the 
landing stazes and boat there should be hooks at eachend, so fixed 
as to engage one another, long enough to hold the boat to the 
landing so long as the motors were kept going just fast enough. 
These hooks should also when engaging open sliding gates 
both on the boat and landing, these being kept shut by weights 
when there was no boat there. Knowing the splendid handling 
of our Thames captains, there would be no difficulty about this, 
and there would be no time lost. There should be no men on 
the barges, as these should be railed safely round, with no 
openings excepting when a boat was there. If found advisable 
to put down more landings, they should be only small barges 
large enough to carry a narrow gangway wide enough for the 
passengers, either one file,or where necessary for an up and 
down stream. The hooks on the landings should be double, so 
as to face both up and down the river. There would be no 
difficulty about this. As to working, the large boats should run 
the full length, calling at certain junction landings, and the 
small ones running backwards and forwards calling at the 
smaller landings and collecting passengers from them to deliver 
to the junctions for the larger boats. If fares were collected on 
the larger boats by slot stile, as in the smaller boats, they could 
be two-penny or three-penny slots, and this would, of course. 
be in addition to the small boat fare. There would be no ticket 
to find or clerks to deliver them. The cost for power would be 
only the cost price of the electricity, and that would be small, 
as the power station would cost very little, if any, more for 
having to find this extra current in wages. By timing the large 
and small boats, journeys would be run in a minimum of time, 
and a very frequent service could be run at little cost. When 
filling up the batteries the crew of the boat could take on 
another, and one man at the charging station could fill up a 
number. There would be nu time lost or paid for for getting 
up steam, a Jarge item always with steam boats. The.Port of 
London Author.ty should be forced to aceept the actual cost 
to them of the landings. The only thing necessary would be 
for it to be organised by someone with common sense and 
exp2rience—not always found together. 


London, January 20th. W. Erriey. 


THE COMBUSTION CAPACITY OF ATMOSPHERIC AIR. 


Srr,—The extent to which the combustion capacity of atmos- 
pherie air is utilised in the cylindera of internal combuation 





engines is slowly dawning upon the comprehension of internal 
combustion experts. At a recent meoting of the Institution 
of Gas Enginecrs, Mr. W. A. Tookey is reported to have made tho 
following statements, viz.:--'' Engines had been worked with 
natural gas approaching 1000 B.Th.U., as well as with blast- 
furnace gas containing ahout 100 B.Th.U. per cubic foot, and, 
speaking in yeneral terms, with small, as well as large engines, 
the same efficiencies were obtained within a very small variation, 
... That being so, did it not look from the gas engine point 
of view, at all events, as if one B.Th.U. was as good as another ? 
... Taking things one with another, and basing conclusions 
upon the number of B.'Th.U. per cubic foot of piston displace- 
ment in the eylinder, allowing for the clearance volume in the 
engine itself, one found that whatever the engine, whatever 
its date, whether made thirty-five years ago, or made to-day, 
the highest efficiency had always been obtained with @ mixture 
strength of about 45 B.Th.U. per cubic foot of piston displace- 
ment. As internal combustion engineers had found that 
it was unwise to consider gas as the most important ingredient 
in the gas engine he would advise gas engineers in all heating 
problems to look upon the problem as if air was the roal heating 
medium.” From these statements you will perceive how the 
cobwebs are being blown about. From the 45 B.Th.U, state- 
ment you will perceive where they are settling in Mr. Tookey’s 
case. My letters in your pages in March last have evidently 
raised a considerable hurricane. It may now be of some use 
to your readers if 1 give another view of the combustion capacity 
of atmospheric air. 

All internal combustion engines working under similar condi- 
tions uss the same quantity of air per indicated horse-power, 
no matter what may be the calorific value of the fuel used. 
That, it will be noticed, isa very different thing from 45 B.Th.U. 
per cubic foot of piston displacement. In fact, the quantity 
of air varies only with the compression pressure and the limit 
of combustion capacity. The proportion of air to yas varies 
only with the extent the combustion capacity of air is utilised. 
In this connection the following statement has been published 
annually during the last sixteen years in “* Fowler’s Mechanical 
Engineers’ Pocket Book.”’ viz.:-— 

Ratio of Air to Gas.—The ratio of air to gas for an engine 
developing its most ceonomical load is determined as follows :-— 

Let C = calorific value of any ges used in B.Th.U. per cubic ft. 
ratio of air to gas referred to stroke volume of cylinder, 


a= 
then 
Cc 
— to l. 
50 
Similarly, foran engine developing the maximum load possible. 
with any zas used, 


a= 


It is scarcely necessary to add that I am the author of that 
statement. It will, however, be of some aervice to boiler 
engineers if it is pointed out that for weights of fucl and air in 
pounds, the most economical rate of combustion takes place 
when 


Cc 
620 
The maximum rate of combustion takes place when 
c 
a= —tol 
745 


For over seventy years blast-furnace gas has been burnt under 
steam boilers, but the number of B Th.U. per cubie foot of 
mixture of airand gas is not 45, it is 30. Perhaps Mr. Tookey 
will furnish you with particulars of any gas engine test on 
100 B.Th.U. gas which proves that 45 B.Th.U. per cubic foot 
of m xture were used. If he can do so he will demonstrate that 
internal engines develop the sam» power on any fuel. That is 
searesly in accordance w'th facts so far publicly known, and is 
not, in my opinion, ever likely to be the case. 

The interest that is at present being displayed towards com- 
bustion problems seems to indicate a desire to get at facts in- 
stead of fancies. By the figures I have given I believed twenty 
years ago 1 had measured the facts. I am not sufficiently a 
chemist to enable me adequately to explain them. Ido know, 
however, that in the most up-to-date steel works, chemists are 
continually overlooking the combustion results, and the greatest 
economy in fuel is realised when the number of B.Th.U. per 
cubic foot of air used is in the region of 63. Not only so, the 
waste heat from furnaces working under these conditions even 
after it has passed through the air regenerator can still be used 
to generate steam. If, in accordance with some of the fancies, 
a lesser quantity of air is used no more steel per B.Th.U. would 
he produced, and there would be a smaller volume of products 
for air heating and steam generating. 

Jas. DuNtop. 


Glasgow, January 15th. 








1000-TON CONCRETE SBA-GOING OIL TANKER 


In our issue of August 30th last, we gave a description 
of the launch of the first 1000-ton concrete barge built at 
the Lake Shipyard at Poole, which waa itself described in 
our issue of November 15th. We are now informed that 
the first 1000-ton sea-going concrete oil tanker was success- 
fully launched at 9.30 a.m., on January 16th, by H.R.H. 
Crown Prince of Roumania, at that shipyard. This oil 
tanker measures 190ft. between perpendiculars by 33ft. 
beam by 15ft. 6in. deep, and has been built to the order of 
the Controller-General of Merchant Shipbuilding, who sup- 
plied the general arrangement drawings and specifications 
to which the vessel was built. She will, we understand, 
earry 800 tons of oil on 12ft. draught, and 1009 tons on 
13ft. 8in. draught. The detailed designs of the hull, &c., 
were prepared under the direction of Mr. E. 0. Williams, 
A.M. Inst. C.E., and the vessel was built by Hill, Richards 
and Co., Limited, under the survey of the British Corpora- 
tion Registry of Shipping. The exterior finish of the hull 
is described as being excellent, and it is interesting to note 
that it is not prep sed to coat the interior surface of the 
concrete, as it has been found that the special material of 
which the ship is made is impermeable to and immune 
from corrosion by the oil. 








DurinG the past year the number of entries for the 
autumn industrial classes of the Birmingham and Midland 
Institute increased from 1557 to 1738 students, 
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RAILWAY MATTERS. 





Tue outbreak of war put a stop to some extensive 
additions by the Great Central Railway Company to its 
fish docks at Grimsby. Theze are now, we understand, 
to be proceeded with, 

Tr is stated that a causeway is to be built across the 
Johore Straits, to connect Singapore with the Malay 
mainland at Johore Baru. At present communication 
is made by a train ferry. 

THE President-elect of the Railway Benevolent Institu- 
tion, in succession to H.R.H. the Prince of Wales, is 
Mijor David Davies, M.P., chairman of the Cambrian 
Riilways, and the Miwddwy Riilway, also a director of 
the Burry, Brecon and Merthyr, Vale of Glamorgan, and 
other railways. 


Lorp LEVERHRULME’s scheme for developing the Island 
of Lewis includes the construction of light railways. 
One would conne*t Jame:-street. S:ornoway, with Purt- 
nagurin: another would go from Stornoway to Barvas, 
Ness, Skigersta, Cirloway and Loch Seaforth. It is 
estimated that the lines will cost a million pounds. 


No fewer than 126 different devices have been submitted 
to the Federal railway authorities in Australia to meet the 
brevk of giuge diffivulty, but none has found favour. 
Tuey are of the following types :—Sliding wheel, 23; 
double or multiple wheels, 40; telexopic and divided 
wheel;, 9; adjustable b gieframe, 3; changing beg’es, 7 ; 
trans.erene of bodies, 13; treble or multiple rails, 6; 
unclassified, 25. 

At a meeting of the H slywell Rural District Council the 
elerk said that he had been asked by the promoters of the 
Mid-Flint Light Riilways whether the Council was still 
prepired to adhere to its promised supp rt of £7000 
towards the carrying out of tie scheme. He understood 
that the matter was now under the consideration of the 
transp rt authorities. The Cuncil unanimously decided 
to al.ere to its previous resolution to support the scheme 
to the extent mentioned. 

In Article XI. of our series “ British Railways under 
Wir Conditions,” which appeared in THE ENGINEER of 
D>-ember 6th last, meation was made of the fact that the 
G-ext Wes ern C mp#ny worked t! e Admiralty coel trains 
from South Wales v4 Pontyp cl Road, Hereford, Shrews- 
bury to C exer. According to the “Great Western 
Riilway M g zine” fer January, from August 26th, 1914, 
to N vember 30h, 1918, 11,569 such trains were run, 
conveying 523,793 ten-ton waguns. 

Tue Cinadian Minister of Ruiilways and Cvrnals 
announced on November 2lat that an Order in Council 
had been pisve.i trans erring the management and opera- 
tion of the Cinadian Government railways, which ecnsist 
of the In‘ercolonial Railway and its branch lines, and the 
National Transcontinental Railway between Winnipeg 
and Moncton, over to the board of directors appointed to 
minage the Cinadian Northern Railway system. This 
transfer now places all railways owned by the Government 
under the dire*tion and operation of this board The 
ehange m2ke: a Government system of about 14,000 miles, 
extending from Sydney, N.S., to Vancouver, B.C., and all 
under the one manayement. 

Tue late Mr. The»dore Roosevelt was not beloved by 
the United States Railways. He was very severe upon 
them during his first term of cffice, and encouraged by his 
own personal influence an alm st unanimous passage of 
the Ruilway Rates Act of 1906, whieh gave greater and 
wider powers to the Inter-State Commerce Commission. 
To the men in railway service, on the other hand, he was 
pirticularly ec nsiderate, and during the period just named 
there was passed the Medal Act of 1905, which authorised 
the presentation by the Government of a medal to those 

who distinguished themselves by exceptional heroism in 
the saving of life upon railways ; also tlhe Hours of Service 
Act, 1907, which limited the periods of continuous duty 
of certain railwaymen. 


REFERRING to our description of Sturrocks’ steam- 
tender, a correspondent sends us the following amusing 
story :—‘‘ I had working under me as locomotive foreman 
in India a man who had served his apprenticeship on the 
Great Northern Railway, and had worked on Sturrocks’ 
steam-tenders. He hada great many quite amusing stories 
about them; the only one of which I can remember is his 
account of how they were very much troubled with hot 
big-ends, and that when these occurred the drivers were 
so afraid of bocking time against the steam-tenders that 
they used to put the hand brake, on, the only one existing, 
as hard as possible and some ne used to g» down and lie 
on the tep of the motion and try and put the big-ends 
right. The brakes used occasionally to give way, and, 
as my old foreman used to put it, ‘“‘ whcever was lying 
on t5etcp of the motion was taken home ina sack.”” One 
would imagine that this would have been an isolated 
instance, but I remember that he used to talk cf it as though 
it were a common occurrence. This is difficult to believe, 
but it is quite possible it happened more than once.” 


In his evidence before the Select Committee on 
Transport Within the United Kingdom, Sir Maurice 
Fitzmaurice, the chairman of the Canal Control Committee, 
said that objection was taken by some of the canal com- 
panies and carriers to use men who had not been accus- 
tomed to canal work, and there did not seem any great 
anxiety on the part of the canal companies, or carriers, 
to give them a chance of learning the business. A training 
school was, therefore, started at Devizes,on the Great 
Western Railway Company’s Kennet and Avon Canal, 
which was very little used. Boats and horses were bought 
and the men trained in loading and unloading barges, 
taking these along the canal and through long flights of 
locks: also in horse management. The men went from 
the Transport Workers’ Battalion in hatches of 30, and 
the course of training generally lasted three weeks. After 
a time it was realised by the canal companies that men 
could be trained in this way, and some then started to 
train men for themselves. After the school had been in 
existence ten months it was unnecessary to continue it 
any longer. The number trained at Devizes was 209. 


The horses and boats were subsequently sold. The net 
cost of the school was £862 approximately, or £4 per 
man trained. 





NOTES AND MEMORANDA. 





Stisnire deposits, which the Government geologist 
says will prove a profitable source of antimony, have 
been discovered on the Burma-Siam frontier at Thabyu. 


Some idea of the relative importance of the industrial 
and domestic electricity supplies in Birmingham may be 
gathered from thé fact that on Christmas Day the load 
on the power plants was below 2500 kilowatts, while the 
norma! winter load is 49,500 kilowatts. 


TuE number of electrically driven coal-cutting machines 
in use in this country at the end of 1917 was 1739, an 
increase of 149 over the number in use at the end of 1916. 
Tae total horse-p»wer of electric motors in use en the 
surface and underground was 913,640, of which 521,000 
horse-power was in use underground. 


Tuat the effectiveness of a motor car headlight is greatly 
affected by the proper positioning of the source of light, 
is shown in some experiments described in the General 
Electrie Review. With a 10in. headlamp and 21 candle- 
power Mazda lamp, it was found that the beam of light 
wae reduced to 31 per cent., if the filament was !/,,in. 

out of focus, to 18 per cent. with }in. error, and was only 
4 per cent. of its proper power if the filament was mis- 
placed to the extent of }in. 


In Canada a wood-distilling works founded at Fenelon 
Falls, Ontario, some twenty years ago, with a capacity of 
40 tons of wood per day, has grown to a group of twelve 
works treating 1000 tons a day, and producing 75,000 
tons of wood charcoal, 13,009 tons of acetate of lime, and 
5% million litres of methyl aleohol perannum. They also 
make acetone, formaldehyde, acetic anhydride, methy] 
acetate, and sodium ace’‘ate, the last three of these having 
been started during the war. 


EXPERIMENTS made with four cements and eleven salts, 
namely chlorides, nitra'es, sulphaies, and bicarbonates, 
showed that the effect generally was to lower the tensile 
strength, and any incre+se, which was usually associated 
with sulphate, was very small. The cement with the 
highest content of caleium seemed to be «ffected the most. 
According to the Contract Record, the sulphates and 
chlorides of zinc and ecpper caused a retardation in the 
initial set, which increased with the concentration. 


AccorpING to the Government reports, the exports 
of tungsten ore from the Fe:lerated Milay States for the 
year 1917 amounted to 761.31 long tons, as agains: 
515.47 tons in 1916. In 1913 the production of tungsten 
ore in these S.ates was only 225.06 tons, so that the out put 
has more than trebled since the outbreak of war. The 
export figures for 1917 do not accurately represent the 
production of tungs:en ore. scm3 of the «re included in 
the above figures having been sent to the Federated Malay 
States for treatment and re-exported. 


In a paper read by M. Gondet, before the Société 
Frangaise de P.iysique, allusion is made to the possible 
applications of the ticker employed in wireless telegra pliy, 
the function of which is to pruduce interrup.ions of curren: 
of a frequency capable of pr ducing a musical note. 
A ticker of this type, used in ccnjunction with a telephcne, 
could often be employed in practice, instead of a galvano- 
meter, as a convenient means of de‘ecting small continuous 
currents of the order of one microampére upwards. A 
sketch is given of a Wheatstone hridge arrangement 
using the ticker and telephone, which is recommended for 
industrial work. 


OxeE of the gravest objections to the use of “lighter 
than air” flying machmes has heen overcome in Amcrica 
by the production on a ccmmercial scale of helium gas. 
This gas is the second lightest known, having an atomic 
weight of 3.99, as compared with 1.008 for hydrogen, 
and has the great advantage of being incombustible. 
Uatl quite resent times helium was considered cne 
of the rare elements, and only a few cubic feet had 
been produced at a cost of about £340 per cubic foot. The 
United States Government has, however, perfected a 
process by means of which the gas can be manufactured 
at a cost of about 5d. per cubie foot, and is completing 
plants which will be capable of producing 50,000 cubic 
feet per day. 

In the course of a recent lecture before the Birmingham 
Metallurgical Society, Mr. H. Etchells said that one of the 
obstacles to electric furnace development, and one which 
had always we'ghed considerably with the apathetic 
class of manufacturers, was the cost of power. When 
electric power was generated with 30 per cent. efficiency 
at the generating station electric furnaces would compete 
as regards fuel cost with other types. The success of the 
electric steel-making furnace was due to the utilisation 
of scrap materials hitherto of little value ; the production 
of a class of steel with sligitly improved physical prcper- 
ties and of much greater reliability, and easy manipulation 
and facilities for installing small or large units, as desired. 
Manufacturers could now be assured that homogeneous, 
unsegregated castings, free from blow-holes, could be 
produced in sizes varying from a few ounces up to several 
tons. 

WHEN a canal connects two rivers situated at differen t 
levels, and the ordinary chamber lock is used to pass 
traffic from the higher to the lower level, the water taken 
from the high-level stream is often considerable. A 
German firm has now patented a system of “dry” lock 
—Zeitschrift des Vereines deutscher Ingenieure, October 
19th and 26th, 1918—in which the ordinary lock-chamber 
is replaced by a concre‘e basin permanently filled to a 
definite level with water. In this are immer-ed powerful 
floats, also made of concre.e, running on runners on the 
side of the basin. Connected by suitable means to the 
float is a trough, which carriez the vessel to be transported 
from the high to the low level, or vice versé. The floats are 
capable of supporting the carriage, the trough, and the 
vessel transported. Now supposing it is desired to ship 
& vessel from tie higher to the lower level, all that has 
to be done when the vessel is shipped into the conveying 
trough (by suitable gear) is to overcome the buoyancy 
of the floats by a suitable prime mover, ¢.e., the floats 
are inamersed until the trough is on a level with the lower 
sluice-head. The reverse operation is followed when 
shipping from low to high level. An installation of this 
kind is now working on the Neckar-Danube Canal. 





MISCELLANEA, 





How are the mighty fallen! A number of obsolete 
tanks are to be sold by the Committee on the Utilisation 
of Surplus War Material. The intention is that they 
should be broken up, and the material, including engines 
and gears, used for industrial purposes. 


Tue Birmingham Electricity Supply Committee has 
decided to proceed at once with the completion of the new 
power station, which was commenced in 1913. Two 
turbine units of 15,000 kilowatts each are to be installed 
The total expenditure will amount to £1,338,710. 


SHEFFIELD makers are increasing their output of stain- 
less steel at prices which range from Is. 9d. to 2s. 3d. per Ib., 
or about 8d. per lb. more than the pre-war cost to the cut- 
lers. The steel, indeed, ie being produced more rapidly 
than the cutlers can absorb it, and @ long time must elapse 
before the arrears of orders are cleared. 


Tne new water power plant which is now being pushed 
forward at Niagara will develop 300,000 horse-power 
The water is drawn from the Welland canal and discharges 
some distance below Niagara. The available head will 
be 305/t., the plant will comprise six 52,500 horse-power 
units, and can be extended to 1,000,000 horse-power 
capacity. 

Just hefore the recent Parliamentary Election the 
Automobile Association and Motor Union circularised its 
members to secure their support for legislation for the 
reconstruction of roads upon lines suited to modern traffic, 
for theassurance of a sufficient supply of fuel at a reasonable 
price, together with the encouragement of home-produced 
fuel, and an up-to-date Motor Car Bill under recognised 
auspices. Of the 341 replies sent 276 were in entire 
agreement and none were hostile. 


As a result of the reconstruction programme of the 
D minion Government the Canadian Minister of Railways 
and Canals will at once proceed with the completion of 
the Welland Canal. The estimated cost of the work 
embraced in the four main contracts at the outbreak of the 
war was £5,000,000, of which £2,400,000 has been ex- 
pended. O-her estimated necessary expenditures for land, 
vement, structural steel bridges, lock gates, valves, 
michinery, &c., amount to about £1,600,000, of which 
ibout £800,000 has been spent. 

SPEAKING of the prevention of smoke, Sir Robert 
H :dfield remarked at the Institute of Public Health, a 
ew days ago, that during the war one of his company’s 
dire*tors went up in a balloon over Sheffield with a view 
to de'ermine wi.ether, in case of a raid, an artificial 
smoke screen should be tried, that is, with a view to pro- 
ecting areas embracing some of the larger works. He 
rep rted that at a height of some 2000ft. the smoke 
screen already there was in itself quite sufficient to render 
everything of importance invisible! 

Ow1tna to the heavy extra expenses which will fall upon 
highway authorities in the near future in connection with 
work on roads and bridges, as the result of higher prices, 
lack of materials, shortage of labour, difficulties of trans- 
port, and the necessity of putting in hand much repair 
and reconstruction work which had to be deferred during 
the war; and having regard to the necessity of stimulating 
use'ul work at the present time, the Government has 
desided, on the reeommendation of the Road Board, to 
mike special grants-in-aid to an aggregate amount of 
£10,000,009, of which £1,750,000 will be provided out of the 
Road Improvement Fund, and £8,250,000 will be drawn 
from the National Exchequer. 


A SECOND and enlarged edition of the handbook cn 
canals, which was prepared soon after the appointment 
of the Committee, has now been issued by the Canal 
Control Committee (Board of Trade). This handbook has 
been found of great service to manufacturers, merchants, 
senders and receivers of traffic throughout the country, 
and has had a wide circulation, no book of a similar kind 
having hitherto been in existence. The new edition of 
the book contains additional information regarding the 
railway -owned canals, which are controlled by the Railway 
Executive Committee. as well as lists of the chief carriers 
on these canals. It also contains two maps, one showing 
the canal systems and principal railways in England and 
Wales, the other showing the canal systems and principal 
railways in Ireland. It is published by H.M. Stationery 
Office, price 6d. 


WE are informed that the National Council of the 
Commercial Motor Users Association (Incorporated) has 
unanimously adcp‘ed the following resolution in respect 
of the contemplated Ministry of Ways and Communications 
which it is proposed to place under the control of Sir 
Eric Geddes as Minister :—‘‘ The National Council of 
the Commercial Motor Users Association (Incorporated), 
having considered the proposal to place the control of 
(a) roads and road transport, and (5) railways under the 
same Ministry, is of opinion, the interests concerned 
being seldom identical and sometimes conflicting, that 
housing and other national reconstruction programmes, 
and development of industrial and agricultural road 
transportation, are likely to be retarded unless such control 
be entrusted to distinct and separate Ministries, or guarane 
tees of like effectiveness be provided by the Government 
in any new departmental organisation.” 


In the Zeitschrift des Vereines deutscher Inyenieure for 
October 5th last Dr. G. Rohn diseusses the question of 
Germany’s textile requirements in the light of the feared 
econemie boycott of that country by the Entente Powers, 
and briefly reviews what hae already been accomplished 
in the way of finding substitutes. A certain amount of 
success has been attained in nettle cultivation. Although 
the yield of fibres from nettles is only 6 to 7 per cent. o: the 
we ght of the plant, the fibre has valuable properties, being 
very fin» and smooth and s‘rong. Since the war broke out 
som, fifty processes for utilising nettl--fibres have been 
patented. It is thought that 1,000,000 hectares of low- 
lands could be planted with nettles, producing some 
80,000 tons of fibres annually. The author also shows 
the progress made with wood-fibres, especially from the 
conifers. Experiments have been going on for some time 
with the view of extracting the fibres ‘by chemical treat- 
ment, and success has rewarded the efforts of investigators 
in some directions. 
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that answers received by us may ie foamed to their destination. 

No notice can be taken of communications which do not comply with 
these instructions. 
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whatever can be taken of anonymous communications. 
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MARRIAGE. 


SCOTT—ROOK.—At St. George’s Church, Cullercoats, Tyne- 
mouth, by Ca - 7 the Rev. Cuthbert Cooper, C.F., assisted 
by the Rev. J. Blount Fry, M.A., on the 23rd December, 
Raymonpv Boorn, Lieutenant, Duke of Wellington’s Regi- 
ment and M.G. Corps, son of Mr. and Mrs. Joseph Scott, 
Keighley, to MarBaGet ExizaBetu, daughter of Mr. and Mrs. 
G. E. Rook, Moat House, Horsington, Lincs. 
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The Future of British Railways. 


Apart from the Navy and Army there are 
few, if any, things upon which the welfare of 
the nation so much depends as on its railways. 
The close connection between railways and people 
is obvious. Equally obvious is it that an efficient 
railway system is necessary to an efficient people ; 
an efficient people is a corollary to an efficient railway 
system. Further proof of the efficiency of our 
railways is found in the evidence given before the 
Select Committee on Transport Within the United 
Kingdom, which is now being summarised in our 
pages, and justification for again discussing railways 
is furnished by the knowledge that this efficiency 
would be threatened were the railways to pass out 
of the hands of their present administrators, as would 
be the case were the -roads to become nationalised. 
Still further justification is to be found in the con- 
tinued uncertainty as to whether or not the Govern- 
ment has, as yet, a definite”policy in support of the 
Prime Minister’s statement of November 16th, 
that the whole problem of transportation—rails, 
canals, roads, trams—must be placed under the direct 
inspiration and control of the State. This uncertainty 
has been increased by a recent event. It is known 
that the railwaymen sought other concessions than 
that of the eight-hours day. It is also known that 
the conciliation scheme in force since December, 1911, 
was to have automatically expired on November 30th, 
1914, but owing to the outbreak of hostilities its life 
was extended, and that, meanwhile, progress was 
made with a new scheme which, whilst agreed to by 
the representatives of the companies and of the men, 
was rejected by the men as a whole. There is, 
therefore, no conciliation scheme to replace the one 
that is in a state of suspension. According to the 
“truce? agreement of October Ist, 1914, which 
extended the life of the scheme of December, 1911, 
existing contracts and conditions of service were to 
remain in operation, and no new agreements were 
to be made by the companies either with deputations 
or conciliation boards during the suspension period. 
By this agreement the companies were under 
no obligation to discuss the proposals of the men as 
to improved conditions of service—a fact which, no 
doubt, explains why the Government alone, without 
the assistance of the companies, conceded the eight- 
hours day—and, therefore, to meet this difficulty 
new legislation was necessary. The result is seen 
in the second paragraph of the official announcement 
made on December 6th, after the President of the 
Board of Trade had met the men about the eight- 
hours day. By thisit is provided that “ All existing 
conditions of service are to remain unaltered pending 
the decision of a committee to be set up as soon as 
possible to review wages and other conditions of 
service of railwaymen in Great Britain.” The recent 
event to which we refer was the interview some 
railwaymen had with Mr. Lloyd George on the 10th 
instant. This date was the eve of the Prime Minister’s 
departure for Paris, and it is, therefore, safe to con- 
jecture that the interview related to a most urgent 
matter. What it was we do not know, but as it is 
public property that the men had met the Railway 
Executive Committee on the previous Tuesday, and 
that they went subsequently to the Board of Trade, 
where it may be assumed that they got no satis- 
factory answer to their inquiries, and so went to the 
fountain-head, Mr. Lloyd George, who, we understand 
from the newspapers, ‘counselled patience, said that 


legislation should be introduced early in the new 
Parliament, and promised to see them again. No 
intimation was, however, made by the Prime Minister 
as to his proposed policy. Mr. Churchill, on December 
4th, said that the railways were to be nationalised, 
but no other member of the Government has confirmed 
this statement, nor even mentioned the matter. 
We appear, then, to remain with the knowledge only 
that the whole problem of transportation is to be 
directly inspired and controlled by the State, and that 
Sir Eric Geddes has been appointed Minister of 
Transport. The Parliamentary correspondent of The 
Times stated, in the issue of that paper for Wednesday 
last, that the Bill for establishing the new Department 
over which Sir Eric is to preside is ready, and will be 
introduced and proceeded with immediately Parlia- 
ment assembles. It is added that this is an enabling 
measure. This, of course, may mean anything. 

Is it not, however, likely that Mr. Churchill, at the 
time he spoke, was right ; that the then policy of the 
Government was to nationalise the railways, but 
that now the policy is to be reconsidered? If so, 
the failure of Mr. Lloyd George to qualify his original 
vague statement is understood. What, then, has 
led to this reconsideration ? To change the existing 
relations between the railway companies and the State 
is, of course, a very serious step, and one that could 
not readily be repealed. There is also such a choice 
of policies—State purchase and operation, State owner- 
ship and company operation, company ownership and 
operation—as to make the matter most perplexing and 
difficult. Then, when a course has been chosen the 
innumerable details to be faced and disposed of 
are sufficient to make an ordinary man wish to hark 
back and try some other plan. Nationalisation has 
been discussed several times in Parliament, and always 
rejected, and it has never been encouraged, except 
as regards Ireland—and there the majority report 
was against it—by any commission, select committee 
or other public investigation. Yet another trouble 
is presented by the claims that must be satisfied 
before any legislation can be carried. The report 
of the Wilson-Fox Select Committee on Transport 
has, however, been, in our opinion, the main 
conservative influence. The members of that body 
were of the right type to study the question ; they 
were more of a commercial than a legal frame of mind, 
with a decided radical strain—by the latter remark 
we mean that there was little of the capitalist spirit 
among them. And yet they felt unable to report 
in favour of nationalisation : all they could recommend 
was unification. In another way, too, must this 
report have influenced the Government. Mr. Lloyd 
George proposes that the whole problem of trans- 
portation—rails, canals, roads, trams—should be 
dealt with. Concurrently with this proposal we have 
the statement in the Transport Report that the rail- 
way companies are engaged, in a greater or lesser 
degree, with all forms of internal transport—harbours, 
canals, road transport, steamships, catering, hotels, 
warehousing—and that “it may possibly be advan- 
tageous that the activities of the railways in respect 
of other branches of transport should be increased.” 
Whilst, further, the evidence of the five railway 
managers who were called, as to what they had 
accomplished during the.war must make any poli- 
tician hesitate to assume responsibility for taking 
the administration of the railways, linked as they are 
with the future prosperity of the country, out of the 
hands of those who have performed such wonders 
during the last four years or more. 

An impression is gaining ground that the Govern- 
ment does not contemplate doing more than exercising 
some form of control over the railways. The rail- 
ways may not be purchased by the State but be given 
some aid so as to relieve them of their difficulties 
as to higher wages, increased price of materials and 
other greater expenses which can be met otherwise 
only, in the main, by increased rates. In return 
for this aid the State is to have a voice in the policy 
of the companies, and no change be made in the rela- 
tions between railways and traders, and railways 
and their staff without the consent of the State. 
Mr. Russell Rea’s Committee on Railway Agreements 
and Amalgamations, which reported in 191], said 
that ‘‘the natural lines of the development of an 
improved and more economical railway system lie 
in the direction of more perfect co- operation between 
the various railway companies. Sir Herbert 
Walker, the acting chairman of the Railway Exe- 
cutive Committee, said before the recent Select 
Committee that he saw no reason why, if there 
were unification of the railways, the public should 
not have a better service and better facilities than 
they had before. Sir Francis Dent said that what 
struck him, as a member of the Railway Executive 
Committee, was the fact that they were able to relieve 
a congested system by making use of another system— 





which could not be done. in ordinary times. Mr. 
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Frank Potter considered that when a system of 
unified control was substituted for one in which 
competition had been allowed to have its free expres- 
sion and free exercise, there were bound to be circum- 
stances and conditions in which the public did not 
get all it got before. On the other hand, there might 
be a regulation of facilities that would make the 
general travel and transport facilities of the country 
on the whole better than they were before. In 
view of these opinions and the recommendations of 
Mr. Russell Rea’s Committee, it was not surprising 
that Mr. Wilson Fox’s Committee recommended 
unification. The benefits referred to by the witnesses 
which we quoted above would, it may be argued, 
be obtained by nationalisation, but, we would point 
out in reply, as soon as company-ownership is 
replaced by administration by the State, indifference 
inevitably creeps in and _ inefficiency follows. 
Although British railway administration has been 
and is the finest in the world there have been, in the 
past, blemishes in the relations between the railways 
and the traders and between the companies. The 
events of the last five years have changed all this, 
and happier relations will prevail in future, especially 
after the emphatic declaration of the traders that they 
desire to have nothing to do with nationalisation. 
Such being the case, and a probability existing that 
company-ownership with State control will be the 
policy of the Government, what form is that policy to 
take? In THe EnoGineer of November 30th, 
December 14th, 21st and 28th, 1917, we outlined a 
suggested policy which we have not, as yet, seen 
occasion to modify. We have not space to discuss 
all the details, but, briefly, the scheme is that the 
companies should revert to the status quo. As 
having been conceded by the Government, and being 
a relic of the war, the State should pay, in perpetuity, 
or for a considerable number of years, the cost of the 
war wages—to which has now to be added those 
of the eight-hours day. The State to advance, on 
the advice of a Railway Finance Board, monies to 
the companies to meet increased cost of working, 
for the provision of improved facilities, &c., on the 
security of the locomotives, carriages and wagons 
of the companies, which, in the event of the Govern- 
ment having to foreclose, would form a nucleus for 
nationalisation should such, later, be the policy. A 
Railway Traffic Board to be formed. which should 
approve of all changes in the relations between the 
various companies themselves, and in the services 
rendered to traders and the public. The State to 
continue to guarantee the net receipts of 1913; 
the companies to retain whatever profits they make 
over the 1913 figure. This scheme, we suggested, 
should continue in force for 25 years—this period 
being based on the terms of the Act of 1844—in which 
period there would be ample time to decide upon a 
definite policy. Such a scheme should satisfy the 
men, the traders and the shareholders, and it would 
allow the State to control the railway policy. Above 
all,it would give time for fuller consideration and 
avoid a leap in the dark. 


Boilers of Merchant Ships. 


To the casual observer if may seem strange that 
while the water-tube boiler is now exclusively em- 
ployed for warships, it has made practically no 
impression on the mercantile marine. There are 
indeed notable exceptions. Belleville boilers have 
been extensively adopted in the vessels of the 
Messageries Maritimes. In this country a few ship- 
owners have broken away from the tradition of the 
tank boiler, while in Germany a very big departure 
was made in fitting boilers of the Yarrow type to 
the large Transatlantic steamer Imperator and two 
sister vessels. The results in the Imperator were 
stated to be entirely satisfactory in the few months 
that elapsed between the passing of this vessel 
into regular service and the outbreak of war, when 
the intervention of the British Fleet made further 
practical experience at sea impossible. 

Judging by the number of ships fitted with Scotch 
boilers, the opinion of shipowners is still very strongly 
in favour of that type. During the war a certain 
number of vessels have been fitted with water-tube 
boilers, but this change must be construed as a bowing 
to necessity due to shortage of capacity for the manu- 
facture of Scotch boilers rather than to a weakening 
in the affection for them. Much of this feeling is no 
doubt pure and unalloyed conservatism. The strenu- 
ous fighting to retain the Scotch boiler in the Navy 
is still fresh in the memory of most of us. One may 
speculate as to what would have been the course of 
events had the water-tube boiler been first established 
and the Scotch boiler introduced as an innovation. 
A storm of criticism would in all probability have been 
directed against it for its contravention of the canons 





‘of mechanical science. The evils of flat surfaces 


exposed both to pressure and heat would have been 
emphasised, the racking strains due to variations in 
temperature in a structure so lacking in symmetry, 
and many other objections would have been urged 
against so daring a departure from existing practice, 
while the rules by which the thicknesses of flat plates, 
and thediameters and pitches of stays are calculated 
would have been stigmatised as conforming to no 
known principles of applied mechanics. In short, had 
the tank boiler been born into a world already accus- 
tomed to the water-tube boiler, it would probably 
have been regarded as entirely illogical with no 
raison detre. The Scotch boiler has, however, a 
great weight of accumulated experience behind it, 
and it must he admitted that, in spite of its obvious 
limitations, it has, on service, proved itself to be 
reliable and fairly efficient, with the added advantage 
of a long life if properly looked after. The water- 
tube boiler has no such accumulated experience in 
the mercantile marine, but from the experience in 
warships there is no reason to suppose that either its 
reliability or its durability, at least in the simpler 
types, is any less than that of the Scotch boiler. 
It is on the score of efficiency that the water-tube 
boiler is most open to criticism, and it must be 
admitted that its performance is uneven; or, 
put in another way, its curve of efficiency under 
varying rates of steaming is not so flat as that of the 
Scotch boiler. At the highest rate of evaporation 
the efficiency of a modern water-tube boiler of any 
of the types most in use is at least equal to that of the 
Scotch boiler. At low rates of evaporation high 
efficiencies have also been obtained on carefully 
conducted trials on shore, but these results have not 
as a rule been maintained under service conditions 
at sea. Several factors combine in the water-tube 
boiler to make the realisation of high efficiency 
difficult at low rates of evaporation. It is not so 
easy to maintain a proper covering of the wide 
grate, and there is in consequence a greater tendency 
to loss by excess air than with the narrow grates of 
the Scotch boiler. The relatively low speed of the 
gases and their straight path render mixing more 
uncertain. Radiant heat, which bears a greater pro- 
portion to the total when fires are thin, is also much 
better utilised when the heating surface is nearer 
the grate ; that is, in the tank boiler. The quantity 
of water contained in the boiier must also have some 
influence in improving efficiency by steadying the 
rate of evaporation during the fluctuations in the 
generation of heat which occur when firing. The 
magnitude of these factors steadily decreases 
as the rate of evaporation is increased, and 
in the cylindrical furnace, the advantage of near- 
ness of its heating surface to the fire becomes a 
disadvantage after a certain point, when the furnace 
becomes filled with flame, and the heat is transmitted 
nearly wholly by direct contact of the heated gases, 
the cooling of which must result in a certain amount 
of incomplete combustion. 

We may conclude, then, that the solution of the 
problem of constructing a water-tube boiler which 
shall be as efficient at low as at high rates of evapora- 
tion, suitable for merchant ships which have to vary 
their speed to suit their itinerary, must be sought in 
some form of compromise. For mail steamers on 
a fixed route, which always require to run at their 
maximum speed, the adoption of the water-tube 
boiler with its many advantages should not, it 
appears, be much longer delayed. We may see 
established in the near future passenger services by 
air, and although the volume of this traffic will be 
limited it will undoubtedly exercise an influence 
on the liner by creating a demand for faster passages. 
To save a day on the Transatlantic run implies an 
increase of speed from twenty-five to thirty knots, 
and it is not easy to see how the latter could be 
obtained with Scotch boilers without a very large 
increase of displacement on that of actual vessels. 
With water-tube boilers, on the other hand, it could 
probably be accomplished on a displacement little, 
if any, greater than that of the Mauretania. 


The Forty-seven Hour Week. 


Tue trouble caused by the wholesale change of 
working hours in the engineering trade continues 
with little, if any, abatement. Those responsible for 
this “ revolution” must now see the un-wisdom of their 
action. Experience extending over twenty years or 
more shows that the one-break day can be worked with 
perfect success, and we have little doubt that had there 
been less hurry to effect a reform, that had works by 
works adopted the new hours, with such modifications 
as suited local conditions, the change would have been 
made with little or no trouble, and certainly with 
no widespread disturbance—unless, as seems not 
improbable, the forty-seven hours week is being used 
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as a peg to hang disorder on, and is not in itself the 
veritable cause. We fear it must be admitted that 
the men are out for trouble, and that if one excuse did 
not serve their turn another would be found. If this 
be, indeed, the fact, then the statement issued by the 
Engineering and the National Employers’ Federation, 
with its close resemblance to numerous predecessors, 
is a useless scrap of paper. The statement which we 
print on another page follows, as we have indicated, 
familiar lines. It informs the men, what they knew 
already, that the agreement was made by their own 
representatives, and it points out the futility of 
discussion, “‘ unless the workpeople are prepared to 
let their representatives participate unhindered by 
complications arising from stoppage of work ;” in 
other words, it is useless for trade union leaders to 
make agreements with employers if shop stewards, 
shop committees, or any other body or individual is 
able to call the men out. We are all agreed that 
collective bargaining is essential to the harmony of 
industries, but we have to admit that respect for it 
by the men has been gradually undermined by factious 
agitation, and that weak concessions, through Govern- 
ment interference, have allowed rebellion to eat into 
the heart of trades unionism to such an extent that 
little or none of its merits, as an organisation for 
collective agreements, any longer remain. It is 
essentia! that this fact should be recognised, that we 
should face the knowledge that no agreements are 
sacred, and that we should for once and all give up 
lamenting and complaining when they are broken. 
The problem is not to be solved in that way. Respect 
for collective bargains must be restored—they are the 
essence of all social peace—and it is far more important 
that steps should be taken to re-establish it than 
continually lament its disappearance. In our war 
with Germany peevish complaints about her unfair 
methods of fighting were of no avail ; it was not until 
we recognised that she was going to fight in that way, 
in defiance of the Hague Convention—an international 
collective agreement—that we began to get the better 
of her, and obliged her to lament that she had ever 
broken faith. Strong but wise and sympathetic hand- 
ling, and nothing but it, can settle the present labour 
problems. Fortunately, amongst the workpeople 
themselves there is a large proportion that prefers 
peace to the present unsettlement, and would welcome 
any action that would curb the restlessness of the 
minority. The introduction of the secret ballot on 
all trades union questions, and the elimination of the 
card voting system, would show the strength of the 
peace-loving members of the artizan classes, and 
would do much to check the ill-used power of the 
factious minority. 


Commercial Airships. 


WE must confess that we are not greatly impressed 
by the memorandum on conimercial airships issued by 
the Air Ministry a few days ago. It is, of course. 
possible to conceive circumstances of an exceptional 
nature where the airship might compete with other 
means of transport, or where, as, for example, in 
crossing regions of virgin forest, or arid desert, or 
frozen seas, it would practically hold the field without 
any competitor, but such occasions are few and far 
between, and if the airship has any important com- 
mercial future it must compete with ships and trains 
and motor cars. For overland travel the memo- 
randum itself rules it out; it leaves super-terrancan 
fields to the aeroplane, and we need only concern 
ourselves with the contrast between the airship and 
the sea-ship. In only one respect has the former a 
marked advantage : in favourable conditions it may 
attain a very much higher speed than that of any 
ship yet built or even conceivable. Under other 
conditions the speed may fall to forty-five miles 
per hour, a velocity already reached by some 
vessels of war, and hence within reach of commercial 
ships. The weakness of the airship—its huge size 
for its small carrying capacity—is revealed by the 
memorandum. A vessel of ten million cubic feet 
capacity would be one thousand one hundred feet Jong, 
and yet would carry, in fuel and freight, no more than 
one hundred and seventy tons! It may be of interest 
to compare her with a ship. Take, for example, the 
ill-fated Lusitania, with a length in general figures of 
762ft., a breadth of 89ft., a depth of 564ft., and a 
cubic capacity of, sav, a third that of the airship. 
She carried two thousand three hundred passengers, 
to say nothing of their luggage and some general 
freight. Consider the comfort of those passengers, 
the spacious saloons, the comfortable cabins. the 
extensive decks, a gymnasium, a swimming bath, &c. 
&c. What has the airship to offer in exchange for 
these amenities? Nothing but speed. Or take the 
question of capital cost: the price of the airshipis put at 
between £200,000and £300,000; the Lusitania probably 
cost about four or five times the higher figure, but then 
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the.amount of work she can do in a given period is 
out of all comparison greater. We need not pursue 
the contrast further. The Lusitania made a speed in 
practically all weathers of about 25 knots; before 
very many years are over we may see that speed 
doubled for express liners, and the single advantage 
that the airship has for Transatlantic voyages will be 
greatly diminished. For pleasure trips airships may 
always retain a position, and for very exceptional and 
special purposes they may be employed on serious 
missions, but their natural disadvantages are so 
great that our reason rebels against the thought that 
they can ever become commercial competitors with 
the ship of the sea, or even with future aeroplanes. 








THE TRANSPORT REPORT. 
No. II.* 
THE RAILWAY EVIDENCE. 


THE members of the Railway Executive Committee 
preferred to divide up between themselves some of 
the subjects about which the Select Committee was 
anxious to hear evidence. Sir Herbert Walker was 
to deal with the work of the Railway Executive Com- 
mittee, Sir Francis H. Dent with train ferries, Mr. 
Frank Potter with road transport, Mr. I. T. Williams 
with canals, and Sir Alex. Kaye Butterworth with 
ports and harbours. 

Sir Herbert Walker, the acting chairman of the 
Railway Executive Committee and the general 
manager of the London and South-Western Railway, 
was the first of these witnesses. He reviewed the 
history of the establishment of the Railway Executive 
Committee—a subject fully covered in our series 
“ British Railways under War Conditions.” 

All Government traffic that, in the ordinary course, 
would be chargeable against the State was carried 
on free vouchers. Records were taken so that there 
could be some idea as to what was the result to the 
State, but the traffic was not brought into account. 
It was extremely diffiéult to determine the financial 
results of the railways for the period. It was known 
that in 1917 the railways carried £35,000,000 worth 
of traffic for which no charge was made ; about two- 
thirds were goods and one-third passenger traffic. 
Sir Herbert reviewed: the difficulties the companies 
had to contend with owing te the increased passenger 
traffic. With the object of reducing travel a surcharge 
of 50 per cent. was put on ordinary tickets, which had 
an appreciable effect all through the year 1917. 
Unfortunately, however, owing, no doubt, to the 
high wages that were being earned throughout the 
country, the railways had had, during 1918, to carry 
more passengers than ever before. Passenger re- 
ceipts on the London and South-Western were going 
up at a very high rate. In August, the takings were 
£160,000 more than in August, 1917. The main 
line services were 60 per cent. of what they were in 
1913. , 

Turning to the goods traffic, the first difficulties 
were caused by Government departments and their 
contractors loading large quantities of traffic into 
wagons without any proper arrangements being 
made. to deal with the traffic at the receiving end. 
Serious congestion and a shortage of wagons ensued. 
The result was that an inter-departmental committee 
was formed, including, in its constitution, railway 
operating experts, to control this question of loading 
the traffic, the light loading of wagons and unnecessary 
haulage or cross-working of traffic on Governmeut 
account. The shortage of shipping and the submarine 
menace had caused large quantities of traffic, formerly 
sea-borne, to be diverted to the railways. Three 
points might be emphasised : first, pitwood, practi- 
cally the whole of which was before the war imported 
into this country, was now all home grown and had 
to be transported for very long distances from the 
forests to the mines. Secondly, Admiralty coal, 
which was a very big traffic, had to be borne from 
South Wales right up to Scotland, and, whereas 
formerly none of it passed over the railways, there 
had been, in some cases, twenty train loads a day. 
Chirdly, export coal had fallen off to a very large ex- 
tent, and a large quantity of that coal had to be 
transported over considerable distances by railway : 
for instance, gas coal from Durham to London and 
the South, previously seaborne, practically all went 
by rail. A large number of wagons—over 30,000 
railway-owned wagons and a large number of privately 
owned wagons—as well as 700 locomotives had been 
sent to the various theatres of war, to France, Egypt, 
Mesopotamia, Salonica, and other parts. There was 
also great difficulty in repairing and renewing the 
railway companies’ wagons and locomotives, and 
Sir Herbert thought he was right in saying that 
they were then working with about 80,000 wagons 
short of their 1913 numbers, besides which there was 
® great increase in the number laid aside awaiting 
repair. 

The Board of Trade returns showed that in 1913 
the railways were employing 618,000 men, and a census 
taken early in 1918 showed that the companies were 
employing 601,000, including women. They had 
gone to considerable trouble in that census, and they 
could not think that the same trouble was taken 
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when the Board of Trade figures were taken out. 
The 601,000 included everybody employed on the 
railway, even taking the hotel employees.* The 
men, in many cases, were willingly working long 
hours.. There had been no increase in accidents ; 
on the contrary—it was rather inexplicable—acci- 
dents had decreased, both train accidents and acei- 
dents to men. He could not tell to what that fact 
was due. - 

After a reference to pooling wagons and to privately- 
owned wagons, Sir Herbert said that up to then the 
railways had released 180,796 men, or, practically, 
30 per cent. of their normal complement. Included 
in this figure. were. 24,176 men who had joined the 
Royal Engineers and were engaged in the Railway 
Construction Corps, Railway Operating . Division, 
Railway Transport, or the Military Forwarding Office. 
In addition to the 700 locemotives and 30,000 wagons 
the companies had.sent.abroad 72,000 tons of perma- 
nent way.materia) and 20,000 sleepers. 

Mention was made of the many principal officers 
who had been lent by the railways to the Government, 
and the witness said that owing to the railways having 
been concentrated, the various railway companies 
had been able to spare those officers, and the organisa- 
tion of the railways was such that the companies 
generally tried to have somebody training up for 
every position, so that if the head of the railway was 
released there was somebody always ready to t»ke 
his place temporarily. 

Asked by the chairman as to whether he thought 
it would be possible, by some unification of the rail- 
ways, to maintain equally good services and facilities 
to the public as before the war and by the introdue- 
tion of improvements, both of organisation and equip- 
ment, get, at the same time, more efficient and 
economical working; that was dealing with the 
system as a whole under one ownership, whoever 
that owner might be, whether a company, or the 
Government or anybody else. Sir Herbert replied 
that he saw no reason why, if that were brought about, 
the public should not have a better service and better 
facilities than they had before. The railways natur- 
ally had had to waste a good deal of their substance 
on competition. He would not go into the question 
of competition—it was not their fault. He thought 
perhaps it was the fault of the Government, as it 
had been the policy of the Government to encourage 
competition on the railways and, unfortunately, 
the railways had had to suffer for it. If competition 
were eliminated a better service could be givan more 
cheaply. 

On the subject of railway companies owning docks, 
the witness said that railway companies had two 
objects in providing docks, the dock proposition 
being the lesser by a long way. The main object was 
to create a traffic to carry over the railways. There- 
fore the companies would be prepared even to lose 
a certain amount of money on the dock proposition, 
qua dock proposition,. as long as they could more 
than recover that loss by the carriage of goods over 
their railways. 

Asked as to whether the Government or the railway 
authorities had been able to rectify any of the in- 
equalities in rates which some traders claimed existed 
owing to competition, Sir Herbert said that the 
question of rates had not been touched at all, with 
this exception: At the commencement of the war, 
owing to the curtailment of coastwise vessels, large 
quantities of traffic had to be carried over the railways, 
and the traders came to the railways—not once but 
on many oecasions—and said: “‘We have entered 
into contracts which provided for the conveyance of 
certain traffic by vessels ; we cannot get those vessels, 
and we have to put the goods over the railways at 
very much higher rates.’” The companies went out 
of their way to meet the case, and quoted some 
thousands of special rates to meet the difficulty. 
Those rates were even lower than a business proposi- 
tion in order the meet the peculiar circumstances at 
the time. 

The general earnings of the body of railwaymen— 
enginemen, porters, shunters, signalmen, and every- 
body engaged in the manipulation of traffic—before 
the war was 28s. 6d. The war wage was then— 
October—30s., which, with overtime and Sunday 
duty, meant 35s. Every shilling advance was equal 
to 1} millions sterling per annum. 

In reply to Colonel Gretton, the witness said that 
if all the railways were put under one central control, 
it was his opinion—although not the view of all the 
managers—that very big economies could be made. 
Certainly any form of unified control ought to be 
capable of being so worked as to make considerable 
economies in supervision. He had thought of a. good 
many methods whereby to obtain unification, but 
had not arrived at a satisfactory One. It was an 
exceedingly difficult problem. There was no written 
agreement between the companies and. the Govern- 
ment as to the terms of control. They had not asked 
for any, being quite prepared to rest.on the letters 
and memoranda they had. There had not been 
much progress as to the handling of goods at stations, 
for the reason that the railways had never been able 
to devise a scheme which would enable them to 
economise. 

The principal objection to nationalisation was that 
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traders would never get anything like such a good 
service as under. private control: Another difficulty 
was that there was nothing between the elected body 
—Parliament—and the people who use, or work for, 
the railways ; a private company was a buffer between 
the two. They had had all through their existence 
to put up with railway servants and traders going to 
Parliament, and Parliament then squeezing the 
railways. Asked would not the ideal solution of the 
difficulty be to have some statutory body between 
Parliament and the management of the railways ; 
somebody to manage the railways which was not 
open to direct pressure, Sir Herbert replied that there 
were three alternatives only : one was to go back to 
the position. they were in before the war ; the second 
was the other extreme—nationalisation ; in between 
was some such course as that suggested. That 
could only be adopted with the consent. of the railway 
companies, or, if done under compulsion, on terms 
satisfactory to the traders and.the companies. Asked, 
further, did he think it would be possible to get a 
solution which would be economical owing to the 
unity of control and ownership, and at the same time 
prevent the chaos of every interest coming direct to 
Parliament—a unified system, broken up, for sub- 
management, into districts, the witness replied in the 
affirmative. There was no reason why there should 
not be some means of co-ordinating, through some 
Government departments, the interests of traders, of 
labour, and of the railways. 

Sir Francis H. Dent, the general manager of the 
South-Eastern and Chatham Railway, was intended 
to deal principally with the subject of train ferries, 
but before reaching that question he said that as a 
member of the Railway Executive Committee he had 
been particularly struck by the fact that it had been 
possible to relieve a congested railway by making use 
of another railway ; that could not have been done in 
ordinary times. They were able to give instructions 
which diverted the flow of traffic to the lines which 
took it most conveniently. On his own line there 
was a greater density of traffic, and without having 
to make elaborate arrangements with other com- 
panies, or raising the question of running powers, his 
company was able, from the fact of there being unity 
of control, to arrange that the engines of other com- 
panies, bringing large quantities of traffic, for 
Woolwich in particular, could work through. That 
undoubtedly effected a considerable saving. The 
number of wagons for Woolwich went up from 100 to 
over 1000 a day on an average ; it had been over 1200. 
They went through to Woolwich from the other 
companies in complete trains. A very great relief 
to the South-Eastern and Chatham resulted, because 
its own traffic went up 150 per cent. in the number of 
wagons, whilst the average length of haul increased 
65 per cent. Overcrowding on the passenger trains 
had been bad ; instead of running trains to suit the 
needs of passengers they were run to secure. the most 
economical engine-working possible. .The South- 
Eastern and Chatham was carrying a far greater 
number of troops than any other company owing to 
its geographical position, but the ordinary passenger 
traffic had decreased. 

It was true that, during the war, canals had been 
useful in relieving railways of heavy traffic, such as 
minerals. That was because the railways had been 
overdone, but what congested the railways and gave 
trouble in working was not heavy traffic, as that was 
the simplest of all to work: it was the quick and 
urgent work and the passenger traffic which caused 
the congestion. Where canals would be of assistance, 
even with regard to heavy traffic, would be in re- 
lieving the railways when they were pressed with 
short haul traffic where the haul was not profitable. 
Sir Francis felt that if transport was to be unified, 
there would have to be some control which would be 
exercised over both canals and railways, and to a 
great extent over docks—that was a very big pro- 
position. 

Witness had had a great deal of personal experience 
of the working between railways and docks. He was 
formerly in the Chester district of the London and 
North-Western Railway, where Holyhead was under 
him. His present company had, of course, by far 
the greatest packet service of any British railway, 
and, he thought, carried more passengers than all the 
rest of the British packet services combined—regular 
services where. the traffic was supposed to. go right 
through. He had formed a strong opinion-—and 
the {ucts bore him out—tbat traffic like that couid 
not be worked unless the dock and the railway and, 
preferably, the ships were under the same control. 
The proof of..this view was that wherever a railway 
eempany had gone in for developing traffic of that 
kind it had, sooner or later, to make its own port 
and run its own steamers. -., 

Asked whether he thought that unification of 
railways would lead to an extension of warehousing 
and carting facilities, Sir Francis replied in the nega- 
tive ; he thought, on the contrary, that the great 
burden of a unified system of railways might lead 
to the management—he supposed the State manage- 
ment—throwing the bulk of the warehousing and 
cartage on to private enterprise. Warehousing was 
a great burden to railway companies. They had 
to do it because, under the present system of retes, 
each railway company laid itself out to cart, but any 
trader could decide to cart for himself. If he was 





net ready at once to. cart the goods which arrived 








86 








the railway company had to warehouse them for 
some considerable time until he was ready to do so. 
A certain amount of free time had to be allowed. 

The witness’ first objection to the use of a train 
ferry was based on the difference in the structure 
gauge preventing the rolling stock of English rail- 
ways being freely used on the Continent and, still 
more, to the rolling stock from the Continent being 
used on English railways. The continental rolling 
stock was much too big for the bridges and tunnels 
here, and it would not pass our platforms, and so 
we should have to use British rolling stock in France 
and on the Continent, which meant that there would 
be much less traffic in the trains, and the companies 
there would not like it. That would not apply to 
the tunnel scheme. His conviction was that there 
would be such an enormous increase in traffic that 
it would pay—his company, at any rate, as most of 
the traffic would be to and from London—to spend a 
million or so on altering the gauge to the continental 
standard. The vast bulk of the traffic would always 
be between London and the Continent; the vast 
majority of the carriages, working to and from the 
Continent, would finish in London. Therefore, if 
one or two of the roads between the tunnel and 
London were altered they would probably provide 
for much of the through service, and the continental 
stock could work through. At the same time, through 
coaches to other points where it was not worth while 
to alter the gauge would have to be of the smaller 
type, but they would be a very small minority. 
There was a slight difference between the gauge of 
the English track and that of the continental. On 
all the rolling stock which had been sent to France 
a wider tread had had to be provided for the wheels, 
as the French authorities would not accept the 5in. 
tread. Richborough had an advantage in being 
up a river; the rise and fall of the tide was nothing 
like so great as at Dover, and was constant. The 
great trouble in the case of Dover and Folkestone 
was that the rise of the tide was intermittent, it rose 
slowly for a time and then another tidal stream came 
in, and it rose very quickly. They could take about 
12ft. loaded into the French harbours; they could 
not really get into Boulogne Harbour with 12ft. at 
low water spring tides. ‘The harbour was going to be 
improved, but a steamer like the: Richborough train 
ferry could not get into either Calais or Boulogne 
harbours. It went into a dock at Calais. There 
might be talk about a train ferry between Immingham 
and Gothenburg, but talk was a different thing from 
fact. There had been some Lake steamers running 
across the Straits of Dover, but they were awash 
all the time, like a half-tide rock. Another point 
was that on the Great Lakes, which was the only place 
except the Baltic where the ferries went into open 
water, the sea was generally smooth; it was not 
upset as it was in the waters round this country, 
especially the Straits of Dover, by all sorts of varying 
tide currents. The great trouble in the Straits of 
Dover was the confused sea; there was not a true 
sea, and that all meant more careful construction 
of the ship. That observation did not apply so 
much to the Irish Channel, as the tides were truer 
there. Another point about a train ferry was the 
harbour dues. A train ferry, under the present law, 
would have to pay dues on a very high registered 
tonnage, because the whole space reserved on the 
ferry for the trains would have to be measured for 
tonnage. In addition, the French ports could charge 
for the wagons. 

Sir Francis said that his own calculation about the 
Channel Tunnel was shortly this: Various sums had 
been given as the estimated cost, but he would take 
the highest—£25,000,000. The traffic before the war 
was 800,000 passengers a year. The traffic increases 
by one-third every ten years, so that in 1923—the 
tunnel would take eight years to build, so would not 
be ready then—under normal conditions, the traffic 
would be considerably over one million passengers, 
which, at 10s. each, would bring in £500,000. The 
actual working of the tunnel would be extraordinarily 
cheap ; it was a through load and a full load, with 
a natural decline for acceleration and a natural in- 
cline for deceleration ; the curves would be extremely 
easy, and trains could run through at high speed. 
He thought there would be a profit of £450.000 in 
1923 on passenger traffic alone. By the time the 
tunnel was finished, the number of passengers would, 
witness estimated, be 1,500,000, and the receipts 
£750,000, which would give a profit of £600,000. 
Furthermore, the opening of the tunnel would bring 
an immediate increase. : 

Answering Mr. Gibert, Sir Francis said that it was 
very difficult to express an opinion as to re-opening 
the local stations in the London area. Before the 
war the short-distance traffic on the South-Eastern 
and Chatham did not pay working expenses, nor 
contribute towards the overhead charges. The 
difficulty the Managing Committee was in was that 
the two companies, in the early days of railways and 
at great expense, constructed a means for bringing 
suburban people into London. It was not the right 
means ; the right means was by tramway. Now the 


trams were there, and the paying part of the traffic 
went by them, and the railways were left with the 
unpaying part—the morning and evening rush. 
Witness had had considerable experience of the 
Prussiah and the Belgian State Railway systems. 
The position of the latter was a warning to any 
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country which went in for State management. Just 
before the war the Belgian railways had reached such 
a position that he happened to know it was seriously 
being considered whether it would not be better to 
lease them. The political pressure was extremely 
great and had some very bad results. ‘They were 
in a very favourable position for operation; the 
country was mainly flat, the works inexpensive, and 
there was a very dense population ; in addition there 
was a very large quantity of through traffic from 
other countries to the seaboard. As a_ railway 
operating proposition the Belgian railways were very 
favourably situated, but they were subject to an 
extreme amount of political influence, and the result 
was that passengers were carried at very low fares. 

Nothing like the same number of passengers could 
be carried on a train ferry as on an ordinary passenger 
boat—both of proportionate size. The ferry steamer 
illustrated in Fig. 39 of a book produced before the 
Select Committee would only take the mail and 
baggage vehicles ; it could not take a single passenger- 
carrying vehicle. The net tonnage on which the dues 
would have to be paid were 70 per cent. more ; the 
cost of construction would be 35 to 40 per cent. 
greater, the coal consumption 33 per cent. higher, 
and the cost of working also 33 per cent. more. All 
this was to carry half what one of the existing boats 
carried. An Irish cross-Channel ferry would not be 
a commercial proposition either. A tunnel was a 
commercial proposition. It would improve, like good 
wine, with age, and the traffic development would be 
enormous. The traffic between Brussels and Paris 
before the war was two and a-half times that between 
London and Paris, and if the sizes were compared the 
fact was astonishing. 

Witness could not say that he was not in favour of 
unification of the control and management of rail- 
ways, but he had not seen a scheme he was in favour 
of. He was very much against the State manage- 
ment of railways. In his younger days he was rather 
a believer in State management, and, in theory, 
obviously it looked very well. But his experience as 
a member of the Railway Executive Committee had 
entirely changed his opinion. He was firmly con- 
vineed, after being to some extent under State 
control for a few years, that State management of 
railways in this country would be a national disaster. 
He could not put it higher than that. It was per- 
fectly true that if all the boards of directors were 
abolished some money would apparently be saved, but 
it was a very trifling amount on the capital. In place of 
the directors there would have to be representatives 
in all areas to see that the interests of the traders and 
of the public were looked after. He could not imagine 
the public of this country letting the railways be in 
the hands of officials under State management 
without, at least, an Advisory Board. That Board 
would involve some expense, because the members 
could not be expected to give their services for nothing. 
On the other hand,the saving thus made would be 
nothing compared with the immediate increase of cost 
caused by levelling up to the best the conditions of all the 
railwaymen. There was no doubt that, under unified 
management,all the men would have to get the same 
treatment. It would not only be bringing up all to the 
level of the best but to the best in each detail. 

It would be for the benefit of the country generally, 
were the Channel Tunnel constructed, that the 
loading gauge on most of the British railways was 
altered. It was a most unfortunate thing that, 
owing, to a great extent, to the action of the Govern- 
ment, the loading gauge on the British railways was 
the worst in any country in the world except India. 
There was no doubt that this fact made them very 
much more costly to work. He did not think that 
the railways could be altogether blamed ; the real 
cause was that Parliament, through its departments, 
insisted on a certain Jevel of construction which had 
stereotyped that small gauge. He was told, and he 
believed it to be true, that there were more under-and- 
over bridges between London and Dover than between 
Calais and Marseilles. All these bridges tended to 
stereotype the gauge. When the continental railways 
were made the loading gauge they worked to was no 
bigger than ours, but before they had gone in largely 
for over-bridges they saw the advantage of a wider 
gauge. Not only landlords but public authorities 
were particularly clamorous for bridges, and Parlia- 
ment must take the responsibility. 

Asked, seeing that we should have to wait so long 
for the Channel Tunnel, could not something be done 
with train ferries, witness replied that it appeared to 
him, froma commercial point of view, that instead of 
carrying people across the Channel at a profit they 
would be carried at a loss, which would be no allevia- 
tion of the difficulty. He would far sooner see the 
money spent on improving the harbours—an improve- 
ment for all time—so that bigger steamers could be 
run. Richborough could not be improved com- 
mercially ; a train ferry could work from there to a 
dock at Calais and one at Dunkirk, but the speed 
would be low. In pre-war days the cross-Channel 
services were always crowded. With one exception 
the boat trains were duplicated. Therefore if the 
passenger-carrying vehicles were to be taken across 
there would have to be double the number of steamers 
crossing. He did not think a train ferry could be 
built for £100,000. 

The German State Railways gave passengers a 
slightly cheaper service, but, on the average, not so fast. 





and not so frequent as here. They required trains to be 
much fuller before they considered they paid. On the 
whole they gave a good service The goods service 
was considerably slower. They favoured competitive 
traffic, i.e., competitive between Germany and other 
countries. They favoured the passage of traflic 
through Prussia in a way which helped them ver 
much, but, even before the war, their policy as 
regards goods traffic nearly led them to disaster. 

If there was to be a unified system of transport in 
this country it would not be complete unless the dock- 
were brought in. Witness thought, as regards 
management, that it would have to be sectional ; it 
was not possible to manage the whole of the railway: 
in this country and the docks and the canals, or even 
the whole of the railways alone, from one point 
There would have to be sectional areas for manage. 
ment such as Prussia had. 








THORNYCROFT DEPTH CHARGE THROWERS. 





IN the article in last week’s issue, in which we gavo 
some account of a visit that we had paid to Basing- 
stoke, at the invitation of John I. Thornycroft and 
Co., Limited, we referred to a demonstration of the 
operation of the depth charge throwers which had 
been developed by the firm during the course of the 
war. We also gave an outline description of those 
weapons which have given such a good account of 
themselves during the anti-submarine eampaign. 
By the courtesy of Messrs. Thornycroft we are now 
enabled to reproduce in the accompanying engravings 
some photographs which are of especial interest. 
One of them shows a thrower with and without the 

















Fig. 1—CAST IRON DEPTH CHARGE THROWER 


carrier and depth charge in the firing position. An 
alternative form of thrower is shown in another view. 
In still another, which was taken from the deck of a 
destroyer, two depth charges with their carriers may 
be seen in the air at the same moment, while the 
fourth engraving shows the result of the explosion 
of one of the charges. It can be well realised that the 
explosion of one or more such charges in the neigh- 
bourhood of a submarine might have very serious 
effects, and though detailed figures have not as yet 
been published it is generally understood that depth 
charges were wonderfully successful in combating 
the Undersea-boat menace. 

It may be explained, for the information of the 
uninitiated, that depth charges are sinking mines 
carrying high explosives, and fitted with a hydro- 
statically operated mechanism which can be adjusted 
to detonate the explosive when the mine has sunk to 
any desired depth of immersion. When they were 
first used it was customary simply to drop them over- 
board from a staging on the counter, the boat from 
which they were dropped relying upon its speed to get 
out of the way before the explosion occurred. As a 
matter of fact it did not always succeed in getting 
clear, with the result there were cases in which con- 
siderable damage was done. Moreover, it was a by 
no means satisfactory method of procedure for 
several reasons, among them being the difficulty of 
dropping the charge exactly in the place where it 
would be most effective. Hence it was deemed 
desirable to introduce some method by means of 
which the charge could be thrown clear of the vessel 
and caused to drop more or less in the required 
position, and the solution of this problem, as arrived 
at by Messrs. Thornycroft, was the production of the 
depth charge thrower, two forms of which are shown 
in our engravings. , 

The detonating mechanism of the depth charge is- 
so delicate that it was out of the question to subject 
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its container to such a direct shock as would have 
been caused by the explosion of a propulsive charge 
in immediate contact with it, and it was decided 


first of all to make their way through the small holes 
into the combustion chamber, in which a certain 
amount of expansion takes place. 


The gases sre 


only that contained in an ordinary pom-pom cart- 
ridge ; that is to say, about four ounces of cordite. 
The 


results obtained have been almost without 
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instead to apply the principle which Messrs. Thorny- 
croft had worked out for the discharge of torpedoes 
from small motor boats. How it was done was 
briefly discussed in our issue of last week, and we shall 
now proceed to amplify what we then said. 

The general form of the thrower is well shown in 
the illustrations. The mortar barrel in the first 
design was made of steel, but it was recognised, later, 
that with the low pressure employed in it, it would be 
quite safe to use cast iron, thus going back to very 
early artillery practice. The use of that material 
considerably speeded up the rate of production at a 
time when rapid delivery was of first-class import- 
ance. An example of a cast iron weapon is shown in 
Fig. 1. In all cases the barrel has a fixed inclination 
of 50 deg. to the horizontal, that elevation, with the 
charge employed. giving a range of some 40 yards, 
which is all that is required. The actual pressure 
employed in the barrel is only some 600 lb. to the 
square inch, and for such a comparatively low pressure 
as that the walls, even when made of cast iron, do not 
have to be of excessive thickness. 

To produce such a low pressure as 600 1b. per 
square inch necessitated, of course, special arrange- 
ments. Our standard propulsive explosive—cordite 
—needs for its proper explosive combustion a pressure 
of at least from 14 to 2 tons per square inch. Such a 
high pressure as that would have been out of the 
question, for, besides being much higher than was 
required to perform the work in hand, its effect on 
the carrier would have been very similar to that 
caused by a severe blow, and might conceivably have 
caused the premature detonation of the depth charge. 


What was done, therefore, was to arrange the propul- ! 
sive charge in a container inside an explosion chamber, | 


and to connect the latter with the bottom of the 
barrel by means of a comparatively restricted orifice. 
The propulsive charge container is a closed vessel, 
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then wiredrawn through the orifice connecting with | exception satisfactory. 


Fig. 3—DEPTH CHARGE iN FIRING POSITION 


There have, we believe, only 


the bottom of the barrel, with the result that the | been two or three instances in which premature 

















Fig. 5—THE EXPLOSION OF A DEPTH CHARGE 


pressure in the latter only rises comparatively slowly, 
and the projectile—in this case the carrier with its 








Fig. 4—-DEPTH CHARGES AND CARRIERS IN 


saving that it is perforated with’a series of’small holes. charge—-is only subjected to something which is far 
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On the cordite being detonated a high pressure is | better described as a push than a blow. The actual 


immediately set up, and the gases of combustion have | charge employed is, moreover, quite small, being 





explosions of the depth charge have occurred, and in 
those cases the cause has not been directly traceable 
to the method of firing. 

The cartridge container and the explosion chamber, 
which have to withstand much higher pressures than 
the barrel, are of course made of steel. Each of them 
is cylindrical in jorm, and the former is screwed into 
the latter. For firing the cartridge a special form 
of pistol is employed. It consists of a plunger round 
which is arranged a coiled spring. When in the 
ready-for-firing position the plunger is drawn from 
its casing for a short distance—this operation com- 
pressing the spring—and is held there by a wedge. 
Firing is brought about by releasing the wedge, 
which can be done from a distance in any direction 
by means of a lanyard. 

For throwing the depth charges what are called 
carriers are employed. They consist of cradles of 
metal plate bent so as to hold the depth charge 
cases, each having attached to it a stalk or plunger 
which descends nearly to the bottom of and is a 
fairly loose fit in the barrel. The barrels of the 
throwers are, we may say, bored true within a limit 
of twenty thousandths of an inch, and the carriers 
are supplied within a limit of plus and minus fifteen 
thousandths; with the barrel to the smallest limits 
and the carrier to the largest, there should still be 
a clearance between the barrel and the cylindrical 
part of the carrier of 0.030in. When first made the 
plungers were constructed of wood treated with 
paratiin wax to prevent them from swelling when 
they got damp. Subsequently, however, they wére 
made of metal plate which has been found more 
satisfactory, since they are not, of course, affected 
by moisture. They necessarily conform to the same 
dimensions and weight as those of the wooden 
pattern. It will be observed that in the muzzle of 
the barrel there are two notches. They are for the 
purpose of receiving two lugs formed on the carrier; 
their object being to prevent the plunger from re- 
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volving in ‘the barrel. For sea stowage, lashings 
from the ring bolts in the ends of the depth charge 
eontainer are secured to the eyes on the sides of the 
thrower, or perhaps to the deck of the vessel. The 
thrower is usually kept ready for immediate use, and 
there is an indicator on the side of the pistol which 
shows whether or not there is a cartridge in the 
container. A safety bolt passes across the top end 
of the hammer, and it is provided with a padlock, 
so that the firing wedge cannot he withdrawn until 
it has been unlocked and the pin removed. In order 
to prevent an accumulation of water in the barrel, 
as might easily happen in a rough sea,a drainhole 
three-sixteenths of an inch in diameter is provided 
in the bottom of the barrel. This hole is always 
left open, and while it does not affect the working 
of the weapon, it effectively allows of the escape 
of the water. : 

The weight of the cast iron thrower complete is 
73 ewt. and the weight of ‘the carrier complete is 
half-a-hundredweight. 

The picture showing the two depth charges with 
their carriers in the air at once is extremely realistic 
and gives quite a good idea of what actually happens. 
The velocity is so low that there is no difficulty what- 
ever in observing the whole of the flight, which might 
aptly be described as slow and stately. During the 
demonstration we witnessed several discharges, and 
the projectile always reached the ground at the same 
place. One could realise, therefore, that a clever 
seaman, having once learnt the exact range of the 
weapon, would have but little difficulty in so 
manceuvring his vessel as to cause the depth charge 
to reach the water at any desired point. 








MATERIALS AND PRICES. 


AmoNG the many problems which await the atten- 
tion of those engaged in the task of industrial recon- 
struction is that of ensuring adequate supplies of the 
raw materials of manufacture. The severe restric- 
tion of the import trade, which is associated with the 
lack of tonnage and the diversion of the shipping 
available to the more pressing requirement of rein- 
forcing the American Army in France during the 
later stages of the war, have reduced stocks of essential] 
materials to the lowest limits, and in some cases, 
indeed, have left the market absolutely bare. The 
question at issue is by no means so simple as might 
appear at first sight, as it is gravely complicated by the 
financial aspect. It is not therefore merely a case of 
so utilising shipping as to secure a fair allocation of 
imported raw and other materials among the various 
industries now in the throes of conversion from war 
to peace trading, but of making arrangements to 
insure manufacturers against the loss which would 
inevitably follow any accumulation-of such stocks at 
the present high prices. No doubt those who held 
large stocks of raw materials at the outbreak of war 
have, in a number of instances, been able either 
to convert them into manufactured goods, and to 
dispose of them on a gradually rising market, or have. 
if they were so minded, been able to-net a considerable 
profit by selling their stocks at inflated values. 
These, however, will be only isolated cases, and 
cannot be regarded as representing the normal con- 
dition of affairs. 

It was desirable therefore that the whole subject of 
the financial risks attached to the holding of trading 
stocks should be carefully investigated, and the report 
of the Committee appointed by the Ministry of 
Reconstruction, which has had the question under 
survey, and which has now presented its report, 
although the full text is not vet available, may be 
regarded as indicating the line of policy which will 
‘probably be adopted by the Government. It was 
clearly recognised by Dr. Addison a year ago that 
fear on the part of manufacturers and traders of 
losses, due to a fall in the prices of raw material 
bought during the war period, would tend to cause a 
reluctance to embark on full scale work after the war, 
and would thus retard the attainment of maximum 
national productiveness. This was a contingency 
which was calculated to cause grave apprehension, 
and the wise step was taken of inviting an expert 
committee to suggest measures which might be 
adopted on the financial side to ensure stocks being 
held without the risk of serious losses as a result of 
possible depression following on a period of great 
inflation in respect of the materials required for 
industry. The report shows the character and 
extent of the rise in prices during the past four and 
a-half years, and the Committee concursin the opinion 
generally held that the fear of losses due to a fall in 
prices is well founded. The main causes which are 
likely to bring this fall about are discussed in some 
detail. They are the disappearance of war risk 
insurance and similar safeguards, reduction in 
freights due to the larger number of ships available, 
fall of wages following increased supplies of labour on 
demobilisation, additional production owing to the 
concentration of manufacturing resources on peace 
requirements, and the reduction of the note issue to 
restore an effective gold standard. The fear of loss 
applies not only to the additional supplies of raw 
materials which will now be forthcoming, but to 
existing unsold stocks of raw materials and: goods. 
Tt is not nierely a case of the engineering and allied 





industries, although they will be very severely hit 
unless the necessary relief is granted; but every class 
of business will be affected, including the big retail 
stores and shops which are in the habit of carrying 
large stocks. Many minds have been engaged in the 
task of finding the best way out of this impasse, and 
the suggestions which have been put forward by 
trading interests include the fixing of lower rates of 
taxation, the allocation of a portion of the burden 
to the State, a new definition of profits now charge- 
able to taxation, so that funds may be available to 
create reserves, or the adoption of different principles 
of valuing stocks from those which have hitherto 
obtained, or have been admitted by taxation authori- 
ties. It will be recalled that a certain measure of 
relief has been already granted by an allowance for 
the fall in the value of stocks held compared with 
prices realised, and by the adoption of a method of 
valuing constant stocks at constant prices. Diffi- 
culties have been experienced in applying these 
concessions in practice, mainly owing to the impos- 
sibility of identifying stocks sold, while the base 
stock method of valuation has been taken advantage 
of only by a very limited number of industries, 
although it is true that those who have sought relief 
in this direction will begin the post-war period with 
stocks valued considerably below their market price. 
These so-cvlled remedies, at the best, were no more 
than expedients, and it is necessary therefore to search 
for another solution of this difficult problem. 

After full consideration of the many suggestions 
which have been made, it would seem that the greatest 
hope of success lies in a reduction of the present rates 
of excess profits duty. There will be general agree- 
ment with the argument that the present 80 per cent. 
rate of duty encourages extravagance, and dis- 
courages enterprise, and, in any case, leaves little 
margin for the establishment of reserves, or for a 
development policy designed to capture new markets. 
The Committee therefore recommends one of two 
remedies. The first is a reduction in the excess 
profits duty from 80 to 65 per cent. for the accounting 
period now in course of assessment, which would be 
associated with a withdrawal of the allowance for the 
fall in the value of stocks which may have been 
already authorised. The second proposal, assuming 
the first to be impracticable, is that part of the excess 
profits duty now falling due should be treated as a 
suspense reserve for a period of five years, and be 
invested on joint account by the Government and 
the taxpayer. At the end of the period the reserve 
would either revert to the State or become wholly or 
in part the property of the taxpayer. To obtain the 
relief represented by the retention of the reserve it 
would be necessary for the manufacturer or trader 
to show that his annual profits had fallen below the 
standard to which he would have been entitled, and 
that the deficiencies were associated with the holding 
of stocks on a falling market, and had not arisen 
from inefficient management. In this event the 
taxpayer would be entitled to claim 80 per cent. of 
the deficiency from the invested reserve. It is 
reeognised that these proposals do not cover all the 
points at issue. No scheme of relief is, for example, 
formulated for those firms which pay no excess profits 
duty, while those businesses which have been denuded 
of stocks to meet Government requirements are 
apparently to make a claim in forma pauperis against 
the Department of State, at whose instance the 
stocks have been surrendered. This is cold comfort. 
Nor is the Committee quite unanimous in its reeom- 
mendations, four of its ten members expressing the 
opinion that constant price valuation of constant 
quantities of stock should not only be permitted to 
all traders, but that the right should be given to take 
these prices down to levels actually touched within 
the traders’ experience. These dissentient members 
are also of opinion that if the suggested reduction of 
duty to 65 per cent. cannot be granted, the amount 
to be placed to reserve under the alternative scheme 
should be at least double that recommended by the 
Committee as a whole. 

It will be evident from this brief summary of the 
position that the subject bristles with difficulties, 
but it may be hoped that the suggestions put forward 
by the Committee will form the basis of an arrange- 
ment that will prove acceptable to the many interests 
involved. There should, at all events, be no delay in 
dealing with a matter which lies at the root of indus- 
trial reconstruction. 





OBITUARY. 


JOHN RODGERS. 


THE death occurred at Sheffield, on Sunday, of 
Lieut.-Col]. John Rodgers, head of the famous cutlery 
business of Joseph Rodgers and Sons, Limited. Col. 
Rodgers, who was in his 63rd year, was educated at 
Malvern and in Germany, and joined’ the firm, a 
representative of the sixth generation .of the Rodgers 
family, about ‘forty-six years ago. He became the 
managing ‘director in 1890._. Col. Rodgers_was much 
interested in the Volunteer movement, formed ‘‘ H.” 
Company of the Hallamshire Rifles in 1883, and at 
the time of his retirement was second in command of 
the battalion. . His eldest.son commanded a company 
of the Hallamshires in France, whore he fell in-action 
in September last. — 





THE 47-HOUR WEEK. 





Tue Engineering and the National Employers’ Federa. 
tions has prepared the follow.ng statement of their attitude 
in relation to the 47-hour week :— 

The unrest which has followed the introduction of the 
47-hour week threatens to make “ collective bargaining ” 
between employers and workpeople impossible. The 
facts in connection with this question are perfectly clear 
and cannot be disputed. The 47-hour week was the 
joint recommendation of the accredited representatives 
of the Federations and Trade Unions concerned, and it 
was in due course accepted on a vote by the members of 
the Unions. 

It is possible that the full facts have not been communi- 
cated to the men. If the Unions did communicate them 
their explanations can hardly have been adequate, or 
the misapprehension and the unrest to which it has led 
would not have arisen. The only alternative supposition 
is that a deliberate attempt is being made to bring the 
47-hour week into disrepute. 

ACCEPTED BY THE UNIONS. 

The objections to the reduced week are hard to under. 
stand. A short time ago 48 hours’ would have satisfied 
the men’s wishes, and the ** one break ’’ system—that is, 
one break for the mid-day meal—was regarded as part 
and parcel of such a change. The present arrangement is 
similarly based upon the one break system, which has 
veen formally agreed to by the men’s representatives and 
endorsed by a very large majority of the men themselves. 
It was decided by the Unions that the votes should be 
“slumped ’’—that is, pooled—and that all participating 
Unions should be bound by the result. The members of 
these Unions are therefore bound as having accepted the 
joint recommendations by their votes, taken in their 
own way, on a ballot paper drawn up by their own repre- 
sentatives. 

An attempt has been made to discredit the recommen- 
dation by referring to it as an offer of the employers. 
This is wholly inaccurate. It was the common ground 
reached eventually by the various parties after prolonged 
and serious consideration. 

The only issues finally dealt with in the recommendation 
are (1) the hours shall be 47 on the one break system, (2) 
present weekly time rates shall apply to the reduced 
working week, and (3) provisions for avoiding disputes 
shall be immediately entered into with all the Trade 
Unions. It was agreed that details of working conditions 
shall be adhered to for the time being, and that further 
discussion shal! take place to decide “what economic 
considerations and what systems and bases of remunera- 
tion may be necessary in the interests of industry.’’ And 
here it should be noted that the Unions for their part 
vreed meantime to do all in their power to secure and 
maintain the greatest possible output. 


CONDEMNED WITHOUT TRIAL. 


In many instances the new system has been condemned 
without a trial, and the men have had no opportunity 
of demonstrating by actual experience whether the points 
they take exception to are well founded or not. Some 
object to starting at 7.30 in the morning, although an 
earlier stop in the evening follows ; others object to starting 
at eight o'clock because this involves a later evening. 
Neither objection has substance, because a further agree 
ment exists whereby the day shift ends at the old hour in 
all establishments unless otherwise agreed between the 
firm and its men. 

Another erroneous impression is that the 47-hour week 
is a merely temporary expedient to be tried for three 
months and reconsidered. The object of spreading such 
an impression is not clear. Perhaps it is to induce the 
men to give the system a trial, or perhaps to suggest 
that nothing definite has been decided, and that if the 
present arrangement is resisted there may be a chance 
of a further reduction. 

The agreement of December 24th referred to above should 
make the matter clear. It embodies a temporary arrange- 
ment necessitated by the difficulty of introducing the 
new system in the short space of one week, and is merely 
a supplement to the main agreement of November. 


Poor Hopes For THE FUTURE. 


This agreement is the first to be concluded with the 
Unions since the armistice, and its developments raise 
poor hopes for the future. An especially disquieting sign 
is the announcement that one of the Unions concerned 
has decided to regard stoppages of work as constitutional 
and to allow strike pay. It is fully realised that radical 
changes of working conditions must involve difficulties 
and require local adjustment of details: but satisfactory 
adjustments cannot be effected if men cease work to compel 
employers to give way on points with regard to which the 
men are misinformed or not informed at all. 

Under existing arrangements all difficulties must be 
referred for discussion to the Joint Committee of Employers 
and Workpeople set up for the purpose. But obviously 
the discussion cannot take place unless the workpeople 
are prepared to let their representatives participate 
unhindered by complications arising from stoppage ot 
work, 








Tue difficult transition period from war to peace will be 
made easier in Italy by reason of the very broad measures 
taken by the Government of that country. A law which 
has just been passed authorises the expenditure of 
£72,000,000 on works of public utility, and, in addition, 
allows loans to be made to the extont of £20,000,000. 
The Ministry of Public Works will spend £40,000,000 on 
land reclamation, the construction of harbours, roads, 
bridges, &c. The sum of £20,000,000 will be spent by the 
Ministry. of Posts and Telegraphs on improvement in its 
department, and on agriculture, industry, finance and 
education. The State Railways of Italy are authorised 
to proceed with new work, and to replace old material to 
the extent of £12,000,000. In addition to these definite 
allotments, a Deposits and Loans*Fund has been formed 
to the extent of £20,000,000 to enable work to be under- 
taken under the control of the heads of the provinces 





throughout Italy. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Manufactured Iron Excellent Conditions. 


A coop tone is manifest in the iron market. 
The works are well employed, with very good prospects. 
While export business is not greatly in evidence, some 
good figures are named here and there with regard to 
tonnages. The aggregate of home and export business 
is more than sufficient to keep the forge and mills fully 
at work. All talk of a slump in prices has ceased, and 
buyers instead are reconciling themselves to the prospect 
of higher figures. A substantial inquiry has been taking 
place lately for nearly all classes of manufactured iron. 
The buying has possibly been in excess of what the actual 
consumption warrants; still, this engenders no mis- 
givings. Buyers have been anxious to get the benefit 
of the Government subsidies before they are withdrawn. 
The work of reconstruction is going on steadily. More 
men are being absorbed into the industries, and the 
operatives argue that when the eight hours’ day in the 
iron trade comes into operation locally, the rate of absorp- 
tion will be greatly accelerated. It is hoped that a start 
will be made with the new system in February where 
possible. 


Bar and Sheet Iron. 


The Staffordshire bar iron manufacturers have 
a large amount of work either on hand or in prospect. 
They see their way to full employment for a long time to 
come with anything like favourable conditions. The 
immediate outlook is qualified by the uncertainties with 
regard to price and delivery, the effect being to restrict 
business. Inquiries for gas strip show unabated activity. 
The control price now stands at £16 15s. There is no 
easing of the position with regard to the supply of small 
rounds, squares and flats, nor is there much prospect of 
it as far as can at present be seen. Continuous work is 
assured in the bar mills, alike for ordinary sizes and for 
“smalls *? for many months ahead, as far as the observer 
can judge. Makers of black sheets are getting the rolls 
changed back, so as to roll the lighter sizes. The price 
is unchanged at £19 Is. 9d. for corrugated doubles. The 
galvanising branch is still dormant to a large extent, 
though it is hcped that plants may be got into service 
again within the next month. About half, or slightly 
under, the available capacity of output is at present in 
operation on the production of ordinary black sheets. 


The Future of Iron Production. 


It is believed that the maximum costs of pro- 
duction in the iron trade has by no means been reached, 
especially in view of the miners’ resolutions regarding a 
suggested six-hour day. The eight-hour day for the 
forges and mills is also seriously regarded as certain to 
involve a bigger wage bill. It is very commonly said to 
be an unworkable system for the ironworks, especially 
in such departments as puddling. The means of adapting 
the eight-hour day in the iron trade of Staffordshire and 
the Midlands and Lancashire and South Yorkshire, and 
to some extent also South Wales, has, as I showed last 
week, been relegated to a special committee of the Midland 
Iron and Steel Wages Board, which is to report shortly. 


Pig Iron. 


Business in pig iron does not open out with any 
freedom. Consumers are averse from buying subject to 
indefinite conditions, but smelters urge that they have 
no alternative in the present circumstances but to protect 
themselves fully against all contingencies. Only small 
parcels are being sold. Output has been prejudicially 
affected by interruption of supplies of native ironstone, 
but this is no more than a temporary factor. 


Activity in Steel. 


The steel rolling mills are pressed with more 
business than they can see any prospect of despatching, 
and orders are being, turned down, particularly as regards 
light plates for constructional and boiler work. There is 
a strong demand for steel stamping sheets, some part of 
it being attributable to the revival of the ordinary motor 
car trade. Anticipating the expected rise in billets, 
makers of steel strip, which is one of the few uncontrolled 
branches of trade, continue to: demand an advance of 
30s. per ton—as I notified last week—making the new 
price of £19 5s, per ton. Some makers of billets are boldly 
quoting an advance on the Government figure of £10 7s. 6d. 
per ton. There is no difficulty experienced by buyers in 
now getting all the raw steel bars now required, and as 
regards billets, there are rather more of the shell steel 
description available than can readily be disposed of. 
They are no longer required for turning into munitions. 


The Strike in the Iron Trade. 


The strike of puddlers in the Netherton, Dudley 
and some adjoining districts, continues, much to the 
surprise and the dissatisfaction of the iron trade at large. 
The men have really nocase. They form a small minority 
of the ironworkers of the district, and are pursuing an 
entirely retrograde course, judged by sound union pro- 
cedure. The leading firm affected is one of the largest and 
most honourably reputed concerns in the whole of South 
Staffordshire. It has issued the ‘following notice :— 
““Workmen are reminded that this works has been 
governed by the Midland Wages Board since its formation, 
and that general trade conditions must apply here as 
elsewhere. The strike weapon is out of date and can have 
no good effect. Measures must be taken to prevent the 
Possibility of a strike occurring again.” “A strong con- 
demnation of the men’s action has been uttered informally 
locally by Mr. John Hodge, the late secretary of the 
National Steel Workers’ Union. He stated that strikes 
were unprofitable to industry as a whole, as well to work- 
men as to employers. Strikes meant that wealth was not 
being created, and workmen lost by them. The operatives 
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in the iron and steel trades had up to then, without strikes, 
achieved more for themselves than any other industry 
in the country. He was proud, he said, that their industry 
was the only one that had had no strikes during the war 
period. Every man who entered the works gates of a 
British iron or steel works ought to be a member of one 
union, and for the future he wanted the workers in the 
iron and steel trades of the country to be one unit. In 
tho spirit of this utterance great pressure is being brought 
to bear upon the Netherton puddlers to induce them to 
sink the local union under which they are now striking, 
and to join the National Iron and Steel Trades’ Asso- 
ciation, which boasts that it already represents 99 per 
cent. of the men working in the iron and steel industry. 
It is also desired to weld them into co-operation and 
loyalty to the Midland Iron Trade Wages Board, referred 
to in the foregoing employer’s manifesto. The Board 
for many years has regulated wages in the iron trade 
throughout Staffordshire and the Midlands, and also in 
Lancashire, South Yorkshire and some other districts. 
The institution has been magnificently successful in 
preventing any strikes in the industry, and was recently 
singled out by the King for special mention in this par- 
ticular. Tho Puddlers’ and Forgemen’s Union has only 
been formed some half-dozen years. It saw the light 
during the coal strike of 1912, and has given a good deal 
of trouble. It has since refused to consider any overtures 
to return to the parent society. How long the present 
puddlers’ strike will last it is impossible to tell. But it 
is a most unfortunate affair. It occurs just at a time when 
both makers and consumers want.the Staffordshire trade 
to be at its busiest. Ironmasters in all directions express 
their determination to resist demands which have been 
condemned, not only by the employers’ section of the 
Wages Board, but equally by the operative section, as 
a glaring breach of the understanding arrived at by the 
Wages Board. 


Coventry’s High Wages. 


The Coventry Joint Engineering Committee, 
with which the Workers’ Union is expected shortly to be 
affiliated, has, according to current report, achieved a 
notable tentative agreement with a well-known local 
firm. The agreement ensures a minimum of £6 7s. a 
week to certain skilled workers for the forty seven hours. 
The men are paid by results, and some three hundred are 
said to be affected. This is a minimum of 2s. 3d. an hour, 
plus 21s. 6d. a week awarded by the Committee of Pro- 
duction. 


Scrap. 

Wrought iron scrap is called for to a larger 
tonnage than sellers can supply at the official maximum 
of £6 5s., plus carriage. There is a little more being done 
again in cast scrap, though the controlled price of £5 5s. 
is shaded slightly. 


Copper. 


The copper market continues to fall. Sheets 
have dropped by a further £3 to £132, and tubes, copper 
and brass, have also been reduced. The trade custom is 
to quote these materials per pound, aJthough they are 
ordered in tons. The new prices are :—Copper tubes, 
solid drawn and brazed, Is. 64d. per lb.; brass, solid 
drawn, ls. 3}d. per Ib.; brazed, Is. 63d. Birmingham, and 
1s. 6d. per lb. country delivery. 


The Glass Trade. 


Among the developments of the war is a mar- 
vellous expansion of the Birmingham glass trade. The 
expansion has shown itself mainly in the production on a 
large scale of electric lighting bulbs, for which we formerly 
went to Germany. As the British consumption is a million 
a week, probably more, « substantial’ transference of 
business is involved. Both at Stourbridge and Birming- 
ham, furnaces which had been standing idle for many 
years have been relighted, in order to supply the demand 
for bulbs, as well as rod and tube glass. Our manu- 
facturers will not willingly surrender this branch now 
that they are init. Having regard to all the circumstances, 
wonderful success has been scored. In the finest optical 
glass, too, certain local experts rendered eminent national 
service in the course of the war, first in the laboratory 
and afterwards in the production departments. In some 
districts the coal shortage is making progress very difficult 
for glass manufacturers just now, but the Birmingham 
furnaces are getting as much as will keep them going. A 
rough estimate puts the number of glass-cutters in the 
district at about a thousand. The glass-blowers are not 
much more numerous. Probably there are a hundred 
furnacemen. These men have no superiors in the world 
at their respective jobs. Their wages have been increased 
by 50 per cent. during the war, and nobody denies they 
are worth all they get. The special properties of the 
Stourbridge fire-clay have been influential in giving the 
Midland manufacture its bias towards high-grade table- 
glass. It provided the best material for melting crucibles 
and furnaces, and it remains to-day an invaluable asset 
of the trade. There are about thirty furnaces in Bir- 
mingham and the Black Country. Lead, sand and potash 
are the raw materials on which the glassmaker primarily 
depends. Local smelters of lead supply Midland menu- 
facturers with the metal. The best sand in the world 
from a glassmaker’s point of view is found in France. 
In order to maintain the high quality of our flint glass, 
sand is regularly imported in normal times, reaching the 
Midlands by way of Rouen. For potash it was formerly 
necessary to go to Germany, but in the last four and a- 
half years we have discovered undreamt-of resources that 
now make us independent. The extent of our home market 
for glass has been vividly illustrated during the years 
that we have been cut off for trading purposes from the 
rest of the world. It is stated that we need to multiply 
our productive capacity many times over before we can 
get within distance of our own consumption. Our prin- 
cipal competitors abroad have hitherto been Germany, 
Austria, Norway, Sweden, Belgium and the United States, 
the latter having become increas:ngly formidable in pressed 
glass, and quite recently in cut glass also. The French 
glass has a great reputation, but it has not come into 
such sharp rivalry with our own, inasmuch as the price 
approximates more closely to that of th¢ British glass. 
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LANCASHIRE. 


{From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is a very uncomfortable feeling, now 
growing stronger every day, in the iron, steel, and metal 
markets, that the expectations of an immediate revival 
of industrial business after the war were devoid of founda- 
tion, and that instead there must be a period of depression 
and disorganisation as a precedent condition. That the 
revival will eventually take place is inevitable, but it 
is thought to be certain that a period of delay cannot 
be avoided, and the great question is how long this 
period will last. It has been pointed out before in this 
column that although high prices do not check a war 
demand, they do and must check a peace demand, and asa 
necessary consequence the only way to bring about the 
quick arrival of an industrial boom is to deal with the root 
causes of extravagant prices. 


Metals. 


There has been no very decided movement in 
copper during the week, but it is noticeable that con- 
sumers are now very cautious about buying this or any of 
the allied alloys of copper. Where it was customary to buy 
in 10-ton or 20-ton lots, the buyer usually contents himself 
with a like number of ewt., providing for a week or two 
instead of providing for months. Of course, the reason is 
simply that there is no confidence in the position, in spite 
of the fact that copper has fallen so much. The American 
selling price for outside lots seems still to remain round 
about 20 cents. (10d. per lb.), although the actual] pro- 
ducers ask a good deal more. A rather ominous report is 
published by Mr. Quin in his ‘‘ Metal Bulletin,” to the 
effect that American mining companies are informed that 
they must not draw more against their copper than 15 cents 
(74d.) per Ib., which looks as though bankers did not think 
that copper at more than £70 per ton was a good security. 
The value of standard copper here is rather uncertain, but 
buyers for delivery in three months have been offering 
only £80. The Government is now entering the market as 
a seller of scrap copper, but we have no information yet as 
to the quantity of scrap which has been accumulated. 
The market for tin has been steady, and the price recovered 
a little up to the beginning of the week, but the whole 
situation is surrounded with uncertainty. In America 
some progress is being made in the consumption of the 
stocks, and in this connection it may be pointed out that 
American makers of tin-plates can afford to pay more for 
tin than their British competitors, because they can get 
a cheaper supply of steel sheets at present. The fixed 
minimum price in America is stiJl equal to about £340 
per ton, or nearly £100 abcve the prices here, and this 
difference has to be liquidated somehow. Spelter has been 
very quiet, but there is no sign yet of any confidence in the 
prices quoted. Theoretically the price of English ordinary 
is £57 per ton ex warehouse, and high grade (99.9 per cent.) 
is quoted at £61. The reduction of the difference between 
the two grades is a feature which needs to be noted, and one 
would be inclined to say that its meaning is that the 
ordinary grade must fall to a much lower figure.’ The 
same may be said about zine sheets, which will have to 
come down 50 per cent. before anyone begins to believe 
that the price is right. It is of the utmost importance 
that the lead market should be got as soon as possible into 
a natural condition, for trade is held up. and buyers are 
simply afraid to do anything serious. To quote official 
prices at from £40 to £32 10s. per ton is cut of all reason. 
Experts in the lead trade suggest that prices should be 
reduced to £25 per ton. 


Pig Iron. 


There is a keen demand here for pig iron at the 
subsidised prices, and consumers are endeavouring to 
replenish their stocks before the end of April. but sellers 
are not cffering freely. Some Derbyshire No. 3 foundry 
may be obtained at 98s. 8d. from merchants, but not very 
much. Other kinds of iron are in very small supply. 
Cleveland iron is not offered here to any extent, although 
the merchants are now free from the certificate. There is 
rather more Scotch iron to be had than was the case lately, 
but not so much as could easily be sold. 


Scrap. 

It is possible that before long some of the Scotch 
iron chemical shells will be broken up and put on the 
market, and as the material is pure Scotch iron it may be 
worth the special notice of consumers. The restrictions 
had not been taken off the scrap market up to the time of 
writing, but it is searcely conceivable that the Government 
will sell this cast scrap under its own regulations, viz., at 
£5 or £5 5s. per ton. If so, however, consumers would have 
an opportunity of getting some cheap material. Very 
little is now being done in scrap here, and practically 
nothing at the official prices. It is therefore rather 
difficult to say what are the real values ; but one would say 
that best textile machinery metal oug! t to be worth at 
least £7 per ton. There is a dearth of wrought iron scrap 
in this market, but it is probable that a good deal is being 
held back pending the expected release of the market 
from official restrictions. 


The Need for a Technical Library. 


Although engineers, chemists and other men of 
science have for years been agitating for a really repre- 
sentative technical library for Manchester, little or no 
progress seems to have heen made. Meetings of repre. 
sentatives of the engineering and allied societies have 
met from time to time, and expounded their views on 
the subject, and all are agreed that Manchester should 
have such an institution worthy of its importance in the 
world of applied science. Three schemes have been 
advocated, one in connection with the combined housing 
proposal for the societies and the Engineers’ Club, another 
in connection with the College of Technology, while a 
third,. which is perhaps the most popular, is,that-the 
Manchester Corporation should make provision for, such 
a library ‘in connection with the new municipal: library 
which the Corporation will shortly. have to build... Of 








90 


—_—_——_—_—_—_—_—_—_—_—_—_—_—_—_———---->>=__—_>—>—>>—{—{—S__"_"_= 


the three, the only scheme which seems in any way to 
come within the bounds of early fulfilment is that of the 
College of Technology. It matters little which scheme is 
adopted, provided that the library, when formed, is 
properlyjequipped and equally and easily accessible to 
all likely readers. Unfortunately, the Libraries Com. 
mittee of the Manchester Corporation does not seem to 
realise the great and urgent necessity of the scheme, 
and pressure must be brought to bear by the engineers 
of the district to stimulate interest in the matter and 
keep “‘ pegging away” if success is to be achieved. All 
the local scientific societies would, I am sure, be prepared 
to lend their assistance in providing much of the necessary 
literature by throwing in their collection of books, but a 
large sum of money will be required at the outset, as well 
as annually, to keep the contents of the library up to date. 
Extensions of the College of Technology are on the tapis, 
and amongst the buildings proposed is one for housing a 
library for both the students and the public. This scheme 
possesses the advantage that money will be more readily 
available from public funds than would be the case with 
the municipality, unless the public spirit of the local 
engineering and chemical industries can be aroused to 
support the Libraries Committee, which has only the 
Libraries rate to draw upon. Surely Lancashire enter- 
prise can rise to the provision of such a boon to the staple 
manufacturing industries as the library would provide. 


The Working Hours in the Textile Trade. 


In a paragraph in this column last week I referred 
to the difference in the number of working hours now in 
vogue in the engineering and textile trades, and the 
domestic troubles which had resulted from the female 
section of the community in certain Lancashire towns 
having to start their daily toil two hours before their 
husbands and brothers. [It would seem as though the 
textile workers are now bent on “ rectifying” this state 
of affairs. Two of the leading trade unions in the textile 
industries are advocating a shorter working week by 
reducing the number of hours. They are, however, asking 
for even shorter hours than the engineers, namely, 45 per 
week, as compared with 55} hours previously. The 
spinners at Preston and Oldham have gone “ one better ”’ 
by asking for a 40 hours week. Incidentally, it may be 
mentioned that the Cotton Control Board has announced 
that after this week the mills may run 10 per cent. more 
of their machinery. This is no doubt due to the increased 
supply of cotton which is now coming to hand. What is 
chiefly wanted, however, is ** pivotal *’ men from the Army, 
and it is said that some 16,000 men in this category have 
been applied for. At present there are large numbers of 
operatives out of emp!ayment, owing to the restrictions 
on production. . 


Liverpool Engineering Society. 


’ A paper on ‘Some Recent Deveiopments in the 
Theory and Practice of Refrigerating Machines” was 
read before the above society recently by Mr. G. W. 
Daniels. The author in his opening remarks referred to 
the report of the committee appointed by the Institution 
of Mechanical Engineers to fix standards and units of 
refrigeration, and said that considering the representative 
character of the committee it was surprising that its 
recommendations, made four years ago, had not yet 
found general application. Experience since the publica- 
tion of the report showed lack of understanding to be a 
great obstacle to its adoption. Referring to the recom- 
mendation regarding the cycle of operations of the refri- 
gerating machine, the author said it was a matter for con- 
sideration whether the ideal cycle should not be chosen 
to correspond more nearly with the actual cycle. He 
suggested the following modification :—Instead of teking 
the ideal cycle as the one which gave the greatest coefficient 
of performance, the author suggests that the ideal cycle 
be that which has the same temperature at the end of 
compression as the temperature of the gas discharged from 
the compressor. The author criticised the simple cycle 
proposed by the Committee. He said that while simplicity 
was a desirable feature, the proposed simple cycle by no 
means fulfilled all our wants. It was not applicable to 
water vapour machines ; absorption machines ; machines 
working on special cycles, e.g., Grindley cycles—each of 
which would require their own standard cycle. The recom- 
mendations made in the report were not intended for, and 
did not provide a cure for, all the ills met with in refrigera- 
tion. They had their uses. They had also limitations. 
They did furnish a definite jumping-off place for further 
progress. The report of the Committee, while admirable 
in itself, was only a beginning, and it was desirable that it 
should receive full considera.ion before proceeding further. 
Both in America and France the subject was receiving 
attention, and it behoved us not to be behind in this 
respect. 


Telephone and Telegraph Pole Construction. 


The enormous amount of damage and public 
inconvenience which resulted from the recent fall of snow 
in this district, when hundreds of telephone and telegraph 
poles were either uprooted or destroyed, gives rise to the 
suggestion that for this class of work something better 
can be substituted for wood. Reinforced concrete is a 
material which would seem to provide a possible alter- 
native. From accounts received from Switzerland, such 
poles are being made by a firm in Geneva, and are said 
to give promising results. These poles are built up of 
sections about 8ft. long, and the blocks have vertical 
holes through which the rods are passed and finally fixed 
in by cement. There is said to be no trouble by fracturing 
at the joints. In America, experience points to the 
fact that these poles are rarely injured by fire or lightning, 
but that trouble arises from corrosion of the steel when 
eracks develop in the concrete. Although less flexible 
than wooden poles, such poles do not snap off, as is fre- 
quently the case with the latter. 


Barrow-tn-Furness, Thursday. 


Hematites. 


There is no change to note this week in the 
hematite pig iron trade of this district, so far as new 
features are concerned. The total output of North Lanca- 
ehire and Cumberland has not yet returned to the level 
of early December, and it may bea little while before it does 
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so, At Barrow there are five furnaces in blast, as against 
six at that time, but at the other works the production 
is much the same. Makers are experiencing a full demand 
for their iron, and this is likely to be the case for a long 
time to come. Local requirements are heavy on the part 
of steel makers and lesser users of metal. For high-grade 
iron there is a brisk demand all round. Prices are steady 
at full maximum rates, with parcels of mixed numbers 
of Bessemer iron at 127s. 6d., and special brands are 
at 140s. per ton, both f.o.t. | A new company, registered 
as the Backbarrow Charcoal Iron Company, Limited, has 
acquired the Backbarrow Ironworks. The plant is now 
being put into order, and it is hoped to get the works going 
again by May next. A good supply of charcoal is assured 
independently of the local product. This furnace produces 
the very highest grade iron. The plant has been standing 
idle for a long time. 8 


The demand for hematite iron ore is brisk all 
round, with local smelters taking practically the whole 
of the supplies. The output is not so heavy as it was, 
as many miners in Furness are not able to go down some 
of the pits on account of the water. Foreign ores are in 
brisk request. 


Steel. 

In the steel trade there is a fair amount of brisk- 
ness. The demand is, of course, not so pressing as it was 
when the heavy tonnage of unfinished steel was required 
for munitions of war. The demand now comes from 
general sources, and includes several descriptions of 
steel, rails, billets, &c. There is nothing being done at 
Barrow in steel ship plates, and the mills are standing 
idle, and will probably do so for some time to come. It 
is quite likely there will be some developments in that 
department. Steel prices are much the same, with heavy 
rails at £10 17s. 6d. to £11 per ton, but light rails have 
altered to £13 10s. to £17 per ton, with heavy tram rails 
dearer at £17 10s. to £18 10s. per ton. Billets are at 
£10 7s. 6d. to £11 per ton, ship plates £11 10s., and boiler 
plates £12 10s. per ton. Engineers and shipbuilders are 
busily employed. 


Fuel. 

There is a brisk demand for coal, and steam sorts 
are at 32s. 6d. to 33s. 6d. per ton delivered, with house 
coal at 34s. 2d. to 42s. 4d. per ton delivered. East Coast 
coke is at 39s. to 41s. 9d. per ton delivered, with Lanca- 
shire cokes at 37s. 6d. per ton delivered. 





SHEFFIELD. 
(From our own Correspondent.) 


Steel Trade Developments. 


THE developments of the combine known as the 
United Steel Companies, Limited, are being watched 
with a considerable degree of interest. The idea of the 
combine originated with Mr. Henry Steel, head of the 
firm of Steel, Peech and Tozer, whose works on the Rother- 
ham side of the boundary are gradually creeping, by ex- 
tensions, into Sheffield by way of Templeborough. This 
concern and the Stocksbridge Works of Samuel Fox and 
Co.—one of whose side lines made famous the use of steel 
frames for umbrellas—amalgamated, it will be recalled, 
about a couple of years ago, and shortly afterwards 
acquired the five North Lincolnshire works of the Froding- 
ham Steel and Iron Company. A few years previously 
the directors of the latter firm had acquired a half interest, 
along with the Steel Company of Scotland, in the Appleby 
Iron Company, another North Loncolnshire works, so 
that the Sheffield Amalgamation, by the purchase of the 
Frodingham property, became half owners of the Appleby 
Ironworks. Later the Workington Iron and Steel Com- 
pany and the Rother Vale Collieries came into the combine, 
which was credited, ‘toward the close of last year, 
with having acquired a controlling interest in a small 
railway company—the Cleator and Workington Junction 
—on the North-West Coast, the bulk of whose traffic 
is supplied by the Workington Iron and Steel Company. 
There has also been talk of a South Wales concern being 
absorbed, and although nothing definite has been heard 
of the matter, other developments have been proceeding, 
necessitating the raising of the capital of the combine to 
almost nine millions sterling by the issue of a million 
and a-quarter new ordinary shares of £1 each at 5s. 
premium, or 2s. 3d. per share lower than the market 
quotation of the shares at the end of last week. The 
policy of the amalgamation is to secure raw material 
sources wherever possible, and in pursuance of that policy 
the directors, it appears, have recently acquired the whole 
of the issued share capital of the Distington Hematite 
Iron Company, on the North-West Coast, as well as the 
remainder of the issued capital of the Beckerinet Mining 
Company, thus securing good hematite ore resources 
and additional blast-furnaces adjacent for the manufac- 
ture of hematite pig iron. The most interesting point, 
however, is that the combine has acquired’ the Steel 
Company of Scotland’s half interest in the Appleby Iron 
Company, which property is thus now wholly owned by 
United Steel Companies, Limited. 


The Ruling Spirit. 


There is a really wonderful movement in pro- 
gress, bringing into the closest working relationship very 
many of the largest steel and allied businesses. In a 
general way there existed between the armament firms, 
for years before the war, a definite understanding on 
certain points of mutual interest, and much the same thing 
prevailed in the matter of such productions as tires and 
axles. Vickers, which has a large holding in Beardmores 
and close relations with Armstrongs, it will be remembered, 
joined with the Metropolitan Carriage, Wagon and Finance 
Company in the acquisition of the British Westinghouse 
concern, which enabled Vickers to carry out an expansion 
policy on the electrical manufacturing side of its business. 
Then in December last, the Coventry Ordnance Company, 
Dick, Kérr andgCo., and the Phenix Dynamo Company 
formed the English Electric Company, a five million com- 
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bine, with the purpose of developing particularly in the 
direction of railway electrification. In that transaction 
Sheffield was directly interested, because John Brown anq 
Co, and Cammell, Laird and,Co. were the owners, with 
the Fairfield Shipbuilding and Engineering Company 
of the Coventry Ordnance Company, whilst Brown’, 
firm holds the bulk of the ordinary shares in Thomay 
Firth and Sons, the well-known Sheffield armament firm 
and is allied to Harland and Wolff, the Belfast and Clyde 
shipbuilders. Three leading directors in Browns, Firths 
and Cammells are on the board of the new Midland 
combine, but they sit as directorial representatives of 
three railway companies which are interested in tho 
combine from the point of view of railway electrification, 
These facts are generally well known, but marshalled 
in the present form they serve to illustrate the ruling 
spirit among the large steel and allied firms to-day, viz,, 
to draw closer together for industrial defensive and offen. 
sive purposes. Herein Sheffield very much the same policy 
is being followed by what may be termed the “ second 
line”’ of steel firms, though it is not so easy to observe, 
because the general rule when a fusion of interests among 
these people takes place is to continue their businesses 
under the old names and managements, but without, of 
course, the wasteful competition and overlapping that 
previously occurred. 





Ship Canal Scheme. 


Interesting developments are taking place jn 
the Doncaster district, where the formation of a new 
colliery village in the Armthorpe district is: being arranged. 
Land has been secured and sinking operations are proceed- 
ing, an Sft. 6in. seam having been found. This enter. 
prise is being carried out by the Markham Main Colliery 
Company, and is, of course, only one of many directions 
in which colliery expansion in South Yorkshire is being 
pushed. A matter which is occupying the attention oj 
the Doncaster district very seriously just nowis the pro- 
posal to consti uct a ship canal, giving an improved water- 
way from Sheffield to the sea. The position was ex. 
plained in a recent letter, and on Saturday last a meeting 
was held of representatives of the corporations of Sheffield, 
Rotherham and Doncaster, the Mexborough and Hatfield 
Chase authoritiesand a number of collieries, private com. 
panies and landowners. One of the speakers, Mr. J. 
Humble, of the Askern Collieries, who strongly advocated 
the taking up of the scheme—which was originated by 
Col. Somerville—said that few towns had done more 
towards bringing the war to a victorious conclusion than 
Sheffield, Rotherham, Doncaster and Mexborough, and 
if they could find the brains and means to prosecute the 
war, they surely could manage to make a canal from 
Sheffield to the sea. If the Government was going to 
take over the railways, it was a question whether it would 
not even pay the State to make a thoroughly sound and 
good waterway over which they could transport ships of 
5000 tons burthen. Col. Somerville referred to several 
suggested schemes, and pointed out that as long ago as 
1826 a report was made by a Mr. Smeaton, adding that 
if they could get a straight cut from Adlingfleet to Don 
caster it would be an easy undertaking. The tide came 
up as far as Long Sandall, three miles from Doncaster, 
and if a straight cut were made from the Humber, it 
would come up even farther. In the course of discussion 
it was stated that the Doncaster coalfield would produce 
coal for 600 years and more, and that with such an asset 
the canal question was of national importance. Speaking 
for Sheffield, which has a scheme of its own—not, I 
believe, for ocean-going ships, but for fast small motor 
vessels—Mr. Warlow expressed the view that the 
engineering difficulties of a ship canal from Doncaster to 
Sheffield were so colossal that it would be impossible to 
carry out such a scheme. The view he advanced was that 
the best and most scientific way of passing through 
Sheffield, Rotherham, and Doncaster—certainly Sheffield 
and Rotherham—was on the line of the present canal. 
eliminating entirely railway control. He belived that 
if a good sound scheme were placed before the Government 
it would receive benevolent consideration. In the end 
a committee was appointed to raise subscriptions toward 
obtaining expert opinion on the best scheme to beadopted, 
and before the gathering dispersed, substantia] contribu- 
tions toward the fund had been received. 


The Templeborough N.P. F, 


Last week I mentioned two or three rumours 
that are going the rounds regarding the large National 
Projectile Factory at Templeborough, which has been 
under the management of Thomas Firth and Sons. One 
rumour was to the effect that after the Government has 
had possession of the place as a machinery “clearing 
house,” it will pass into the hands of a firm of woollen 
manufacturers, by whom it will be converted into a woollen 
mill, thue introducing an entirely new industry to this 
part of Yorkshire. It now appears to be a case of the 
wish being father to the thought, for at a meeting of the 
Rotherham Labour Advisory Committee on Monday, 
it was stated that at the meeting of the nucleus council, 
to be held to-day (Friday) at Leeds, a resolution from the 
Rotherham Committee will be put forward in the following 
terms: “ That manufacturers in the textile and woollen 
trades should, if possible, be induced to open factories 
in Rotherham for the purpose of absorbing women labour.’ 
One of the suggestions is that the National Projectile 
Factory at Templeborough should be utilised as a cloth 
factory. So that is all the foundation existing for the 
least unlikely of the rumours referred to. As a matte: 
of fact, I believe Dr. Addison, when viewing the place, 
expressed a great desire to know what would become of the 
factory, and was told by @ representative of the firm 
managing it that there was nothing whatever in view. 
“* But,” said the Minister, ‘‘ thero surely is some good and 
useful purpose to which it might be devoted ?”’ ‘‘ Well,” 
replied the representative, “‘ it would be all right, perhaps, 
for tomato growing, being glass-roofed and well lighted 
otherwise.” I think I mentioned before that the ground 
is only held on a short lease, and I am now told that the 
fabric of the building and the structure generally served 
their purpose very well during the war, but would not 
be very serviceable as a permanent factory. 


Iron, Steel, and Coal. 
" “<The market for pig iron is restricted locally 
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for almost all kinds, though here, and on both sides of the 
steel market, the general attitude is one of caution until 
more certainty prevails as to prices. Large quantities 
of steel are being called for for constructional, marine, 
and tool-making purposes, as well as for rails, but most 
crucible departments are quiet. Spring steel is in demand 
and important inquiries are coming from abroad for open- 
hearth steel, though they are not by any means all 
resulting in business. Agricultural implement and 
machinery steel is wanted and the cutlery trade is buying 
well. A tair amount of stainless steel is now being made. 
The demand for all kinds of manutacturing fuel is very 
active, inland consumption keeping up well, though re- 
serve stocks are still almost negl gible. A considerable 
weight of coal is going to the Humber, though chiefly 
on Government account, France and Italy taking a moder- 
ate amount. What little fuel neutrals are able to buy 
has to be paid for at considerably higher rates, but business 
of this kind is only possible under permit. Gas fuel is 
very scarce, but the market for slacks is easier, if any- 
thing. Best South Yorkshire steam hards quote 23s. to 
23s. 6d.; best Derbyshire, 22:. 6d. to 233.; seconds, 
21s. 6d. to 22:.; cobbles, 2ls. 6d. to 223.; nuts, 21s. to 
223.; best hard slacks, 183. 3d. to 183. 9d.; seconds, 
17s. 9d. to 183. 3d.; soft nutty, 17s. 6d. to 18s.; peas, 
163. to 163. 6d. ; and small slacks, 13s. to 148. For house 
sorts branch quotes 27s. to 27s. 6d.; and best Silkstone, 
233. 6d. to 24s. 6d., all per ton at pit. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
The 47-hour Week Strike. 


Tne trouble over the 47-hour week question on 
the North-East Coast shows no signs of abating, and, if 
anything, it is spreading. News has reached the district 
that the Clyde and Reltast workers are to join the North- 
East Coast in a demand for a 44 or 49-hours week. The 
feeling now is that the matter may develop from a sectional 
to a national demand, and possibly on that account the 
men on the Ncrth-East Coast, e-pecially the boilermakers, 
blacksmiths, rive‘ers, and shipwrights, are determined to 
remain out for another week. In lace of this decision, and 
the fact that many of the engineers who went back to work 
Jast week have again been se.zed with the strike iever, the 
outlock is very depressing. Since the dispute commenced 
the trade unions insisted upon the fact, that as it was 
unconstitutional and unauthorised, the strikers were not 
entitled to out of werk pay. The Builermakers’ Exe:utive 
has now recegnised the dispute a* a constitutional one, 
and strike pay will be given this week-end. This, it is 
stated, has been brougnt about by the fact that the 
majority of the boilermukers in the ballot were against the 
47-hours week, and because, after three weeks’ idleness, the 
members are in need of money. The dispute is having 
the effect of holding up shipping just at a time when every 
vessel is needed to «pen out the export trade. There are 
numerous vessels lying in the rivers needing repairs before 
they can go to sea. 


Cleveland Iron Trade. 


There is still a feeling of uncertainty as to the 
future course of business in the iron trade. Tl.ere is, for 
instance, a feeling that there may ve! be a revision of home 
prices in the interval which will ensue befcre the subsidies 
cease at the end of April. That is not perhap= a pro- 
bability, but it is certainly a possible devel pment, and 
traders are, under all the circumstances, inclined to 
caution with regard to future commitments. At present 
business is almost entirely restricted to the satistaction 
of the needs of the moment. The production—especially 
of foundry iron—is on such a resiricted scale as wil] not 
permit of the accumulation of substantial stocks, and most 
consumers are working on relatively small margins. The 
uncertaint es of the p< sition as regards trucks accentuates 
the irregularity of deliveries, and whilst it cannot ke said 
that the truck shortage is really acute, there is ample room 
for improvement. The output of forge iron is still above 
the ncrmal, and under present conditions ironmasters have 
but little prospect of substantially improving the quality 
of the make. Production has been temporarily reduced 
by the blowing out of a furnace on basic, which reduces 
the number in blast to seventy-one, but it is expected that 
another furnace will be put into cperation almost imme- 
diately—probably on Cleveland iron—so that the drcp 
in production is merely a passing event. From abroad 
there still comes a steady stream of inquiries, but in the 
present circumstancesit is impossibleto satisfy the demand, 
and all business with neutrals must perforce be turned 
down until it pleases the authorities to issue the necessary 
licences. When that is done a big export business may 
ensue, for fre ghte are falling rapidly, and plenty of boats 
are available. There has been no movement in prices, 
No. 1 quality being quoted 993. for home use, and 150s. 
per ton f.o.b. for export, whilst No. 3 Cleveland, No. 4 
foundry, and No. 4 forge are at a uniform figure of 95s. per 
ton in the heme trade, and 145s. per ton for export. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade appears 
to be somewhat more active. Possibly owing to the cur- 
tailments of shipments abroad there is a little more iron 
available, and consumers are experiencing less difficulty 
in obtaining allocations, although the distribution of 
supplies is still controlled. Prices, too, are Jimited, mixed 
numbers selling at 122s. 6d. per ton in the home trade, and 
1723. 6d. per ton f.o.b. for export. 


Iron-making Materials. . 


Coke is still very scarce, but the minimum 
requirements of the furnace: are now being met, and it is 
no longer necessary to keep any of them on slack blast 
owing to the fuel shortage, as was the case quite recently. 
For scme time*past it has been necessary to import a 
certain amount ef Yorkshire coke into the district to 
supplement supplies from Durham, and the dispute in the 
Yorkshire coalfield is consequently causing a certain 
amount of apprehension. Business is still being done at 
the fixed price of 35s. 6d. per ton for good medium furnace 





brands delivered at the works. In the foreign ore trade 
business is not very brisk, for the simple reason that 
consumers have ample supplies on hand, and have con- 
tracts which ensure their future needs being covered for 
some time to come. 


Manufactured Iron and Steel. 

The various strikes and labour disputes are 
exercising a very disturbing effect on the finished iron 
and steel trade, ancl business has been in‘ errupted, although 
the-e is no lack of inquiry for railway material and con- 
structural steel. Galvanised shee‘s are also said to be in 
good demand. Del.veries of shipbuilding material have 
been curtailed, and specifications are scarce, but some of 
the mills have switched on to rails, fo: which thee is a 
heavy demand. The principal prices at present governing 
the trade are as follows :—Steel ship, bridge and tank 
plates, home, £11 103.; export, £16 10z.; ditto, thin, home, 
£14 10s.; export, £19 103.; steel boiler plates, home, 
£12 103.; export, £17 10s.; steel chequer plates, home, £13 ; 
export, £18; angles and other sectional material, home, 
£11 2s. 6d.; export, £16 2s. 6d.; small angles, tees and flats, 
home, £14 to: £16; export, £20; steel joists, home, 
£11 23. 6d.; export, £16 2s. 6d.; rounds, squares, hexagons, 
home, £12 10s. to £13 10s.; export, £18 ; ditto, small, home, 
£15 to £15 103.; export, £20; rails, 501b., home, £11 ; 
export, £15 12s. 6d.; rails, 601lb., home, £10 17s. 6d.; 
export, £15 103.; b lets and blooms, home, £10 17s. 6d. 
to £11; export, £13 10s. to £15 ; iron bars, home. £15 10s.: 
export, £20. Tue following are ior export only :—S.eel 
plate cuttings, suitable for re-rolling, £13 1L4s.; rails, 
hollow bridge, 45 |b. and ove, £17; rails, second-hand, 
all sections, £13 ; sheet bars and tin-plate bars, £12 17s. 6d.; 
puddled iron bars, £15 15s. 


The Coal Trade. 

The coal market has taken a turn very much 
contrary to producers’ expectations, as, while the genera] 
output at the collieries in the Northe'n area has been 
daily increasing, the consumption has shown a decline in 
the last week or two. The embargo on shipments to 
Sweden, Denmark and Holland has been officially re 
moved. Tnais, however, has not had such a pronounced 
effect upon exports as was expected, owing to the fact that 
a large number of Swed.sh vessels is held up at loading 
ports in Sweden through the str:ke of seamen thee. 
Taese factors are hav.ng an adverse effect on prices. For 
Durham classes of coal genevally the e is a ve y gond 
p-ompt supply available, the main cause of the surplus 
be ng delays in arrival of stemmed tonnage, delays ot 
vessels in the ports awaiting repiirs ow ng to the shipyard 
strike, and the scarcity of fresh tonnage. Under these 
comb nations thee is almost a glut of coals for spot ship 
ment, and holders cannot secure anything above the 
m:nimum schedule values. Prime gas coals, which have 
been holding on the open market at from 75s. to 85s., are 
now available at about 65s. to 70s. Producers are rathe 
hard hit through tonnage scarcity, and although ask.ng 
60s. for immediate delive’y of second quality gas coals, 
would probably be glad to accept the schedule of 55s. tc 
secure a prompt clearance. For all coking and manu. 
tacturing sorts, while the output is increasing the demands 
are slower, especially from the coke ovens ; ecn:equently 
buye’s can secure any quantity at from 52s. fd. to 55s., 
against the recent rul.ng prices of 603s. to 65s. Anothe 
section which is feeling the effect of the present difficultie 
is that for bunke: qualities. Thee is a vey poor demanc 
for neutrals, and the Allied tonnage demands are muc}] 
below the revent ave’age. Hence selle’s are in the 
majority, and prices a'e weak at the m:n mum schedule 
figures. Tie Northumbe land sections, although adve sely 
iffecied, are not so badly off. but even with them the e 
is a distinct exsiness, and best Blyth stexms eculd be 
bought for early delivery at trom 85s, to £03., against a 
ve y recent forward prospect of 100s. Thee is a steady 
de nend for ecke experienced in all markets, especially for 
shipment to France. The production, however, is not 
yet restored to the pre-strike average, and the tone is 
steadily maintained. Foundry or blast-furnace makers 
ask 65s. to 70s.,and for gas coke 65s. Toe maximum 
quotations for the Allies are as follows :—Best Blyth 
steams, 37s.; Tyne primes, 363. 6d.; Tyne prime smalls, 
27s. 6d.; second steams, 32s. 6d. to 34s.; North Northum 
berland smalls, 25s. to 27s. 6d.: Blyth smalls, 27s.; smithies; 
31s. to 323. 6d.; peas and nuts, 3ls. to 32s.; best gas, 32s.; 
second gas, 303. 61.; coking coals, 31s. 6d.; ccking smalls, 
303. 6d.; household coals, 35s. to 37s.;. foundry ecke, 50s.; 
gas house coke, 49s.; best bunker coals, 343. to 343. 6d.. 
ordinary qualities, 333. to 333. 6.1.; specials, 393. Principal 
quotations for the home trade are as follows :—North- 
umberlands: Best Blyth steams, 333. 6d. to 35s. 6d.; 
second Blyth steams, 29s. 6d. to 32s. 64.; Tyne prime 
steams, 33s. 6d. to 35s.; unscreened for bunkers, 27s. 6d. 
to 29s.; household ccals, 263. 6d. to 27s. 6d.; best Blyth 
smalls, 25s. 6d.; smithies, 3ls. 6d. to 36s. 6d.; North 
Northumberland smalls, 25s. 6d.; peas and nuts, 31s. 
Durhams : Steam, locomotive, 33s. to 35s.; special Wear 
gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 30s.: best 
bunke’s, 3ls. 6d.; superior qualities, 34s.; smithies, 3ls.; 
peas and nuts, 3ls.; coking coals, 29s. to 303. 


Release of Miners. 


The men released from the Army are now 
reporting at the pits in fairly good numbers—in some cases 
more than can be immediately taken on. It is necessary 
to re-open work in many directions, and renewals, owing 
to shortage of material, cannot be effected very quickly. 
Some of the Durham collieries report men in excess of their 
ability to take them on immediately, but in Northumber- 
land many pits could do with additional hewers with the 
necessary support of labour. The output at the mines, 
although individually not increasing to any great quantity, 
amounts in the agg-egate to a substantial addition, and 
each day shows a steady improvement. 








SCOTLAND 
(Prom our own Correspondent.) 
The Trade Position. 


GENERAL mercantile business is gradually in- 
creasing in. volume,and new orders are coming forward 





in fair numbers, but the expansion in trade so far can 
hardly be said to have realised expectations, Numerous 
restrictions and limitations remain in force, which are 
keeping negotiations chiefly in the home markets to the 
exclusion of overseas business. When the home demand 
slackens off, some change may tale place, but in the mean- 
time makers find less difficulty in transacting local sales 
and are not inclined to neg>tiate with fore.gn buyers. 
It appears fairly evident that only the removal of Guvern- 
ment restrictions will leave markets cpen for general 
dealing, and the sooner this is accomplished the better 
for all concerned if British manufacturers are to have 
a fair chance of re-establishing themselves in overseas 
markets. 


Threatened General Strike. 


A critical stage has been reached in the agitation 
for a shorter working week, as a result of meetings held 
over last week-end in Glasgow. The first meeting was 
attended by representatives of the Clyde Shep S ewards’ 
Committee and delegates from the Seottish Trade: Union 
Congress Parliamentary Committee and the Glasgow 
Trades and Labour Council, also delegates from the East 
of Scotland and other parts of the country. A diseussion 
on the extent of the working week was held, and a com- 
mittee appointed to take whatever action might be deetned 
necessary. At a further meeting this specially app inted 
committee met the District C.. mmittees of the Engineering 
and Shipbuilding Trades, the Scottish Union of Dock 
Labourers, the Scottish Horse and Motormen’s Union, 
Riilwaymen, the Municipil Empl.yees’ Association, and 
the Building and Electrical Trades. At the latter meeting 
it was ultimately decided to issue a manifesto to the 
workers throughout the country calling upon them to 
declare a general strike on Monday. 27th inst., in support 
f a 40 hour:’ working week, with no corre:ponding re- 
duction in wages. The object of the demand, it is said, 
is to absorb the unemployed. Should the strike ma- 
terialise, it may not be cfficially recognised, and therefore, 
no aliment pay would be forthcoming from union funds. 
It is also said that the present action isan illustration 
of the fact that a certain section of the workers has 
a strong tendency to ignore the officials of their unions. 


Shipbuilding Orders. 


It is reported that Messrs. Donaldson Bros. 
have placed an crder with Scotw’s Shipbuilding and Engi- 
aeering Comp ny (Limited), Greenock, fur four cargo 
steamers of 9900 tons deadwe'ght carrying caprecit y each, 
ind that the Anchor-D :naldson Line has placed an order 
with the Fairfield Shipbuilding and Engineering Company 
(Limited), Govan, tur two large steamers. ; 


Pig Iron. 


The home demand for piz iron continues strong, 
and everything produced is quickly absorbed. Heinatite 
ig in slightly better supply and forge iron is obtainable 
in fair quantities, but foundry qualities are particularly 
searee. Any m>vement in the direction of export business 
is exceedingly slow. 


Finished [ron and Steel. 


Steel makers generally have plenty of orders 
mhand. The volume of Government business has now 
re eded to small dimensions, while mercantile shipbuilding 
requirements are particularly heavy, and the home market 
8 equal to the output. The cfficial home prices are as 
olluw :—Ship. plates, £11 10s.; boiler plates, £12 10s. ; 
ingies, £11 2s. 6d.; all t.o.t. makers’. works. These 
prices remain in cperation until the end of the’ present 
month. Inquiries from abroad are large and varied at 
present, but are receiving little attention. Steel sheets 
are very busy and a change in price is due shurtly, and 
an advance of 29s. per ton or more is anticipated. Malle- 
able bar iron makers also have plenty of home orders on 
hand, but hers again the question of prices, both for 
home and export, has made the market somewhat un- 
certain. With values now fixed, for some time at least 
business may be more general and overseas buyers come 
in for a share of the output. The new home prices come 
into eperation on February Ist, and the quotation for 
bar iron is £16 5s.,f.0.t. makers’ works, while the export 
price has been fixed at £19 per ton, minimum quotatien. 
Tube makers are exceptionally busy at present, chiefly 
with orders for the Clyde shipyards, where work ot all 
descriptions is plentiful at present. 


Coal. 

The weekly output from the Scottish collieries 
has not yet reached satisfactory dimensions, and progress 
in this respect has been retarded by local stoppages of 
work, notably in the Lanarkshire district, where several 
collieries are out of action owing to local differences. 
Too many industrie)] concerns are still working on the 
daily supply principle. and stcppages of work such as 
just. referred te are all against the establishment of suffi- 
cient stocks te ensure constant supplies. Consequently 
the shipping department remains under strict supervision, 
though there are indications that existing Government 
restrictions will be remcved immediately the output 
warrants such a step being taken. The aggregate shipe 
ments from Scottish ports during the past week amounted 
to 118,153 tons, ccmpared with 71,910 in the preceding 
week, and 138,735 tons in the same week last year. Ell 
coal is quoted, f.o.b. at Glasgow, 32s. 6d. to 35s. ; splint, 
35s. to 37s.; navigation, 37s.; steams, 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; first-class 
screened navigations, at Methil or Burntisland, 36s. to 
38s. ; first-class steams, 35s.; third-class steams, 31s; 
best steams, at Leith, 33s. 6d. ; secondary qualities, 32s. 6d. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Relaxation of Control. 


SIncE the signing of the armistice all engaged 
n commerce and industry Have strongly agitated for the 


1 





THE ENGINEER 





Jan, 24, 1919 


92 
—SSSSSSSSeeEIlIlIllSlEIEIlIlEIEIEIEIEIEIEIEIEIEeEEEEeEee—SSS ll 
but rubbly culm and duff are quiet. Prices previously 


relaxation of Government control and restrictions within 
measure of what is expedient in the general interest, and 
it is of Special interest that a step has been taken regarding 
the supply of coals to the French and Italian Govern- 
ments, which arouses expectations that before long even 
freer conditions will prévail in respect of coal exportation. 
South Wales colliery companies were notified on Tuesday 
morning that the District Coal and Coke Supplies Com- 
mittee had received a communication from Messrs. 
Mathwin and Son, the Admiralty agents at Cardiff, that 
it had been decided that the supply of coal, coke, &c., 
ex Admiralty contracts, to French and Italian Govern- 
ment services shall cease on the 3lst inst., except that 
vessels which commence to load under Admiralty con- 
tracts on or before that date shall be completed. Any 
tonnage which the Ministry of Shipping provides for 
distribution amongst the French and Italian Government 
services will be notified by the Admiralty agents to those 
concerned, who will make their own arrangements as 
regards the provision of the cargo and the payment for 
the same. As is well known, the French and Italian 
Governments have had their coal supplies through the 
Admiralty, and at the prices which the Admiralty is 
paying, but from February Ist next, the French and 
Italian Governments will secure their requirements by 
direct arrangement with the collieries, and they will be 
subject to the Coal Controller’s directions, and the Allied 
schedule of prices will apply. This schedule of prices is 
a shilling or two above the price paid by the British 
Admiralty. The new conditions, in fact, mean literally 
that the French and Italian Governments will be on all 
fours with the ordinary exporter. It has been decided, 
however, that pre-entries will still have to be presented 
to the Bristol Channel Coal and Shipping Co-ordinating 
Committee, as it is felt that an immediate suspension of 
this arrangement would unduly dislocate the trade, 
especially as regards the disposal of smalJl coals, and it 
might also result in colliery stoppages during the change- 
over period. All the members of the Co-ordinating Com- 
mittee have agreed to continue to act for the time being, 
and Mr. Reginald Lewis, who has been the Committee 
secretary since the formation of this body, will at the end 
of this month become a member of the Committee. He 
will then relinquish the position of secretary, and Mr. A. S. 
Lock, his assistant, will in all probability be appointed 
his successor. 


The Miners’ Demands.' 


The decision of the Miners’ Federation of Great 
Britain to demand a 30 per cent. increase in the wages of 
miners threughout the country, and the establishment of 
a@ six-hour day, has aroused feelings something akir to 
alarm among coalowners, and the question is being very 
seriously discussed as to whether the industry can bear 
the imposition of these claims and at the same time permit 
of the country holding its own in the markets abroad, 
not merely in the matter of coal supplies, but of all com- 
modities, seeing that. the extra cost of production will 
affect all branches of-industry. It is estimated that the 
demand of the miners for a 30 per cent. advance in wages 
involves an addition of £40,000,000 to the annual wages 
bill in the coalfield of the country, and of at least 4s. per 
ton to the pit-mouth price of every ton of coal produced. 
Unfortunately, the miners do not appear to share the view 
that increased production must be achieved if prosperity 
is to be secured, and there are already indications of a 
vigorous opposition being forthcoming to any efforts on 
the part of coalowners to introduce coal cutters or any 
mechanical means which will increase output. The 
complaint of miners’ leaders is that the introduction of 
machinery made it impossible to arrange satisfactory 
piece-work prices, and that under this method the work- 
man largely loses his identity and becomes simply a unit. 
The demand regarding a 30 per cent. advance in wages 
has been dealt with in a memorandum issued by the 
secretary to the Monmouthshire and South Wales Coal 
owners’ Association. In this the export side of the question 
is revieweci, and it is pointed out that our coal export 
trade in 1918 was less than half what it was in 1913. 
For instance, shipments to South America declined from 
7,000,000 tons to less than 600,000 tons, and it is added 
that it is because the action now taken by the Miners’ 
Federation of Great Britain will make the price of coal 
prohibitive in many foreign coal markets, as well as 
many native manufacturing industries, that it is regarded 
with so much apprehension in the business world. The 
eost of production per ton has more than doubled since 
the war began, and has led to a diminished production 
per person employed. The men’s proposal now put 
forward means the addition of practically a third more 
to the cost of production. Interesting statisties are given 
showing that in the South Wales coalfield the smallest 
increase in the weekly minimum wages of any class of 
underground day-wage workmen since 1914 has been 
87 per cent., and the highest has been 200 per cent. 
Labour absorbs anything from 65 to 75 per cent. of the 
price of coal, and it is mainly in consequence of the wage 
increases that the pit-head price of coal to home con- 
sumers, except miners, has: increased from 1s. 6d. to 
13s. per ton above that ruling in 1914. 


Re-employment of Soldier Miners. 


It is the turn of the coalowners to complain that 
the workmen’s representatives and workmen's committees 
are scarcely giving the proper amount of support in 
the problem of reinstatement of soldier-miners. It is 

» pointed out that at some collieries the mcn are declining 
to work double shift in headings for the purpose of increas- 
ing the number of working places, and are also not suffi- 
ciently co-operating with the management in arranging 
as to the workmen to whom notices shall be given. This 
action is preventing the quick 1e-employment of dis- 
eharged men. According to returns received from all 
the collieries in the coalfield, 67,182 men had joined the 
Army since August, 1914, and the number who have 
returned from that date up to November 13th last was 
14,899, and there had been re-employed from November 
13th, 1918, to the 11th inst, 14,768 men. The Demobilisa- 
tion Committee which was appointed by the Conciliation 
Board has made recommendations regarding notices to 
be given to workmen in order to provide employment for 
discharged soldiers and sailors, These recommendations 


will not be put into practice until they are definitely 





accepted. They will be submitted to a conference of 
miners’ delegates at the end of this week, and if accepted 
the Demobilisation Committee, which meets again on 
Monday next, will issue them to all the collieries. These 
recommendations provide that where men have to be 
given notice to provide room for soldiers and sailors 
returned, the first to receive notices shall be those who 
had gone into the collieries since the beginning of the 
war and were not bona fide miners before August, 1914. 
It is also recommended that in order to reduce as far as 
possible the necessity of giving notices to workmen, the 
provisions of Clause 17—double shift clause—-of the 
Conciliation Board agreement should be fully made use of. 


Coal Prices for Neutrals. 


The District Coal and Coke Supplies Committee 
in September last framed a scheme for the supply of coals 
to neutrals, and the business was alloeated to collieries 
numbering about six, and those collieries were instructed 
practically to charge neutrals prices in excess of the Coal 
Controller’s schedule applicable to neutral sales. During 
December the surcharges were 5s. for large coal, 6s. for 
through coal, and 10s. for smalls. For the current month 
the surcharge was altered to l5s. per ton for large coals, 
thus making the price for best smokeless large 65s. per 
ton, as compared with 40s. for Allies. Last Friday, 
however, owing to the changed conditions in the freight 
and coal market, the scheme of allocating orders was 
withdrawn, and collieries are now permitted to quote 
what price they like for neutral business, provided the 
price is not below the Coal Controller’s minimum schedule. 
Tt is understood, however, that this schedule is to be 
further revised, and it is fully expected that at the end 
of this week the prices will be increased, thus doing away 
with the anomaly of Welsh coals being priced below the 
charges fixed as minima for North Country coals. 


Tin-plate Workmen’s Wages. 


The Welsh Tin-plate Conciliation Board at a 
meeting at Swansea on Monday had under consideration 
the question of the wage bonus, the employers having 
put forward the suggestion that the principle adopted by 
the Steel Works Conciliation Board should be made 
applicable. This principle has been accepted by the 
workmen's representatives, and the scale showing varying 
increases up to 29 per cent. has been agreed upon. Those 
earning up to 20s. and paid 80 percent. war bonus ‘formerly, 
will now be paid 100 per cent. war bonus. Those earning 
20s. 1d. to 30s. and paid 95 per cent. will now receive 
115 per cent. Those earning 30s. Id. up to 60s. will 
receive 114 per cent. increase, and experience a drop of 
1 per cent. on every Is. up to 60s, making 60s. 85 per 
cent. From 60s. ld. upward a drop of 4} per cent. 
for each advance of Is. will take place. and thus 
those earning 61s. will get 844 per cent. The per- 
centage increase favours the lower paid men, but all 
get an increase. The new list becomes operative 
as from Monday next. The scheme for a forty-seven 
hours’ week and eight hours for night or day-shift men 
has been approved, and comes into force as from March 3rd 
for day workmen. The chairman, Mr. F. W. Gibbins, 
expressed gratification that the two sides had agreed 
again, but said he thought he ought to say very distinctly 
and clearly that they were looking forward with great 
alarm to the fucure of the trade, and though they (em- 
ployers) could at the present moment concede the wages 
they had, they feared the time was coming when there 
were going to be hard times in the trade. 


Current Business. 


Operations on the coal market have been 
relatively quiet, although there has been rather more 
inquiry for supplies for neutral destinations. The tonnage 
position has improved, but it is equally true that outputs 
have increased to some extent, but still could easily be 
higher were it not that there is a good deal of avoidable 
absenteeism on the part of workmen prevalent. Coals, 
however, have been in good supply, quite equal to what 
ean be dealt with for shipment. Large coals have been 
very steady, and the same applies to through qualities 
and to nuts, beans and peas, but smalls have ruled rather 
excessive, especially the inferior types for which the 
demand has been rather meagre. The result is that a 
few collieries have been compelled to resort to the banking 
of smalls. Coke has been rather patchy. some makers 
having fairly big stocks as the result of the d minished 
home demand and the fact that export licences are not 
being granted to any extent. Patent fuel works are very 
busy. Collieries have been notified that the price of small 
coals sold to patent fuel makers for fuel to be consumed 
in the United Kingdom must be in accordance with the 
Price of Coal Limitation Act. Formerly the price was 
fixed at 12s. 6d. per ton, delivered at the works, but the 
new regulation means that the price of smalls for fuel 
for home consumption will be raised to from 223. to 25s., 
or 12s. per ton above the pre-war standard price of the 
particular collieries concerned. It is, however, pointed 
out that if for any special reason, such as the necessity 
of disposing of small coal to enable a colliery to keep work- 
ing, the colliery company desires to sell below the limita- 
tion price, application must be made to the District Coal 
and Coke Supplies Committee. Pitwood supplies continue 
to be inadequate, but so far the Allocation Committee 
has been able to distribute the supplies available so 
as to avoid any colliery stopping on account of the shortage 
of timber. Coal prices rule according to the Controller’s 
schedule, as previously given. 


Newport. 

Collieries have been very well engaged during 
the past week. The supply of tonnage has improved 
compared with last week. The demand for coals inland 
is also well maintained. 


Swansea. 


There has been practically no change in the 
state of the coal trade during the past week. Collieries 
are pretty fully stemmed, and prompt supplies of leading 
descriptions are rather difficult to obtain. Anthracite 
large and machine-made descriptions are strong in tone, 





reported continue to rule. 


Tin-plate and Metal Prices. 


Firmness continues in evidence in the tin-plate 
trade, but business is on rather quiet lines. The official 
maximum continues to be 323. 6d. for I.C. 14 x 20 x 112 
sheets for home orders, but prices for export business rule 
several shillings higher. Quotations :—I.C. 20 x 14 x 112 
sheets, 32s. 6d.; block tin, £249 10s. per ton cash ; £245 5s. 
per ton three months ; copper, £91 per ton cash ; £84 per 
ton three months ; lead, Spanish, £35 per ton; spelter, 
£55 per ton. 








ELECTRIC POWER SUPPLY. 


Tne following views and recommendations in regard 
to electric power supply are expressed by a special Com- 
mittee to the Institution of Electrical Engineers, and 
have been sent to the President of the Board of Trade. 

(a) The restrictive conditions embodied in the Electric 
Lighting Acts, the Tramways Act, the Light Railways 
Act, and the various Acts relating to electric power supply 
have had a most detrimental effect on electrical progress 
in Great Britain.. This legislation has led to the multi- 
plication of small arbitrary and uneconomical areas of 
electricity supply and systems of electric traction ; it has 
discouraged the investment of capital in electrical under- 
takings by imposing limited tenure with unattractive 
terms of expropriation and various other onerous condi- 
tions; it has placed obstacles in the way of grouping 
undertakings into comprehensive systems of supply and 
transport ; it has, generally, prevented British electrical 
engineers and manufacturers from realising in their own 
country the highest achievements of which their technical 
skill and productive capacity were capable, and it has in 
consequence put them under a serious handicap in the 
competition for export business against countries in which 
the conditions have been more favourable for successful 
commercia! demonstration. 

(6) The evil effect of past legislation necessitates drastic 
reform of the enactments referred to, both in the spirit 
and the letter, if the industry is to fulfil its function of 
providing cheap and abundant electricity for industrial, 
agricultural and domestic purposes, and for the develop- 
ment of electric traction on railways, light railways, and 
roads 

(c) In addition to releasing electrical enterprises from 
the existing disabilities the chief necessities of the situation 
are (1) the treatment of the problem of electrical generation 
and distribution on broad lines, and (2) the provision of 
simple forms of procedure in obtaining powers for electrical 
utilities of all kinds. 

(d) In order to secure these and other essentials of 
ordered progress, the proposed appointment of a Board 
of Electricity Commissioners is welcomed subject to 
certain provisions. 





EDUCATIONAL INTELLIGENCE. 





Two public lectures will be given at the London School of 
Economics and Political Science (University of London), Clare 
Market, Portugal-street, Kingsway, W.C.2, at 7.30 p.m., 
on Wednesdays, 22nd and 29th January, 1919. The first will 
deal with *‘ Costing in relation to Government Control, Efficiency 
and Economy,” and the second with ‘‘ Costing as Applied to 
General Engineering.’”” The lecturers are Lieut.-Col. James 
Grimwood, D.S.O., and Mr. C. E. Lewton, of D. Napier and 
Son, Limited. 


’ 


‘““Mersops and Applications of Commercial Advertising ’ 
is the title of a series of six lectures at the London School of 
Economies and Political Science (University of London), Clare 
Market, W.C. 2, to be delivered at 7 on Thursday evenings be- 
ginning January 23rd. The lecturer is Mr. Thomas Russell, 
President of the Incorporated Society of Advertisement Con- 
sultants, and formerly advertisement manager of T'he Times. The 
lectures are intended for practical advertisers, advertising agents 
and their staffs, and the half-guinea ticket for the series can be 
obtained of the Secretary at the school. 








CATALOGUES. 


Tae Parsons Motor Company, Limited, Southampton.— 
Well got up booklet containing a series of half-tone engravings 
illustrating a large number of vessels of all types which are 
equipped with machinery made by the firm. Brief particulars 
of the machinery are given in each case. Also an illustrated 
catalogue of marine and stationary oil engines. 

PARTINGTON STEEL AND IRON Company, Limited, Irlam, near 
Manchester, has sent us an exceedingly well got up catalogue of 
the steel and other products which it manufactures, including 
ingots of various forms, billets, blooms and slabs; tin bars, 
round bars, flat bars, British standard beams, rolled steel 
channels, angles, Z bars, rails, cold drawn weldless steel tubes, &c. 
The book also includes a most useful appendix, which gives 
formule and numerous tables containing data for the guidance 
of engineers, contractors, architects, builders, and steel users 
in general. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Messrs. James E. SAYERS AND CALDWELL, of Ocean-buildings, 
190, West George-street, Glasgow, ask us to state that owing to 
the cessation of hostilities, and consequent termination of his 
duties at the Admiralty, Major James Caldwell is resuming his 
position in the firm, and, as from Monday, the 3rd_prox., will 
establish himself in London at Parliament Mansions, Victoria- 
street, London, 8.W. 1. Telephone number 8471 Victoria. 


Me. J. M. Kennepy, O.B.%., M. Inst. C.E., has resigned his 
position under the Ministry of Munitions as superintendent of 
the Government Rolling Mills, Southampton, in order to rejoin 
his firm, Messrs. Kennedy and Donkin, consulting engineers. 
Mr. Kennedy was primarily engaged as chief engineer on the 
construction of the Southampton factory and its power-house, 
the work being carried out by direct labour. Subsequentiy, 
when the factory had been working some months, he was 
appointed superintendent. On the conclusion of hostilities, 
the staff and employees, numbering over 2000, presented Mr. 
Kennedy with a silver tea service as a mark of the goodwill 
which had existed among all ranks. 
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NEW ENGINEERING INDUSTRIES. 


Tue Engineering Trades (New Industries) Committee 
of the Ministry of Reconstruction has submitted its 
report. It was appointed by Dr. Addison in December, 
1917, to compile a list of articles—suitable for manufacture 
by those with engineering trade experience or plant—which 
were either not made in the United Kingdom before the 
war, but were imported, or were made in the United 
Kingdom in insufficient quantities, and for which there is 
likely to be a considerable demand after the war. 

The Committee consisted of sixteen leading engineers 
and manufacturers, under the chairmanship of the Hon. 
H. D. McLaren, C.B.E., but with it was a Labour panel of 
eleven leading trade unionists under Sir Claud Schuster 
to advise on labour questions likely to a.ise in the setting 
up of new industries. 

A list of imported articles having been compiled, the 
Committee found that the best way of proceeding was to 
set up @ number of branch committees, each of which 
could give detailed consideration to a particular group of 
articles in the list. These committees were fitteen in 
number, and dealt respectively with (1) agricultural 
machinery ; (2) hollow-ware, sheet metal and pressed 
work; (3) electrical plant; (4) machine tools; (5) 
miscellaneous machinery ; (6) scientific apparatus; (7) 
textile machinery (sub-divided into eight branch com- 
mittees); (8) light section rolling and extension; (9) 
wire-drawing machinery ; (10) printing machinery ; (11) 
printers’ general machinery ; (12) paper - making 
machinery ; (13) leather-making machinery; (14) air- 
craft ; (15) motor industry. Each committee consisted 
of expert members drawn from the industries appropriate 
to its group, but was presided over by a member of the 
main Committee. In this way the knowledge and services 
of some 150 leading manufacturers of the country were 
drawn upon. 

The Committee strongly recommends the more exten- 
sive adoption of specialisation and standardisation, par- 
ticularly in the case of small manufacturers who, in its 
opinion, would do better to confine themselves to the 
manufacture of a few types of articles which they could 
then bring to greater perfection and produce more cheaply. 
In this connection, the Committee emphasises the import- 
ance of co-ordinating manufacture and design, recom- 
mending that in future all Government designs and 
specifications should be considered in co-operation with 
experts in workshop methods of production. 

The Committee concurs in a number of conclusions 
drawn by the Labour Advisory Panel, and recommends 
that new industry should not be introduced into this 
country unless the wages paid to those employed in it 
are such as to ensure an adequate standard of living, 
and unless machinery exists or can be set up for regulating 
rates of wages and hours of labour; further, that no 
industry be introduced under conditions involving any 
special liability on the part of those engaged in it to 
industrial disease. 

Incidentally, light is thrown upon the restrictive effects 
of legislation in the past upon the development of British 
industries, and upon other conditions, such as the incidence 
of taxation, dumping, &c., which, in the opinion of those 
engaged in engineering, stand in need of reform. 

The report then gives summaries of the reports pre- 
sented by the various branch committees. In view of the 
newly recognised importance of agriculture in this country 
the report of the Branch Committee on Agriculture 
Machinery will be of interest. Many firms are preparing 
to manufacture tractors, and they will be produced here 
in large quantities as soon as the necessary raw materials 
and labour are available. In view, however, of the advan- 
tageous start given to the imported article, due largely to 
Government action, it is very important that every tacility 
and encouragement should be given to British makers at 
the earliest possible moment. 

Interest also attaches to the report of the Branch 
Committee on Electrical Apparatus and Machinery, 
which states that as regards most of the articles under 
its consideration ample manufacturing facilities exist, 
and in many cases did exist before the war for meeting 
the whole requirements of the United .Kingdom and 
Colonies, and in certain cases for meeting the export 
trade to other countries, but that these facilities were 
not fully employed owing to the importation of articles 
from abroad. It lays special stress upon the necessity 
for ensuring the continuance of the manufacture of 
carbons, and attaches a special report as an Appendix, 
which points out that had it not been for the action of 
one firm in continuing to make arc lamp carbons at very 
considerable loss to itself, the country would have had 
considerable difficulty in meeting the demands for search- 
light carbons. With regard to magnetos, now adequately 
made in this country, the Committee recommends that 
German magnetos should be excluded for a period after 
the war, except under licence, and that a duty should be 
imposed on all imported magnetos. 

The Branch Committee on Scientific Apparatus points 
out that the scientific apparatus industries are vital to 
the nation during peace and war. No country can remain 
for long in the front rank industrially if it depends upon 
others for its scientific apparatus, because such apparatus 
is generally produced where science is most actively 
applied in industry. The Committee gives a long list of 
articles which are not adequately manufactured in this 
country, and in regard to which there is room for new 
industries. One such industry is the manufacture of 
clocks and watches on a large scale. It considers the 
establishment of such an industry of very considerable 
importance. 

The Branch Committee on Aircraft Machinery considers 
that owing to the enormous expansion of the industry 
during the war, its output capacity will be greater than 
the demand for years to come, and advises that immediate 
steps should be taken by the Government to avoid the 
extinction of so essential an industry. Proposals to this 
end have been forwarded to the Government. 


Valuable technical information is containéd in the 


reports presented by the Branch Committees on Textile 
Machinery, whilst the Branch Committee on Machine 
‘Tools and Small Tools gives a list comprising a number of 
machines which are not adequately made in this country, 
there is room for further 


and in the making of whic 





development. Among them are mechanics’ fine tools, 
portable electric tools, lathe and drill chucks, and many 
other kinds of machine tools. 

The Committee has agreed that bona fide inquirers 
interested in the manufacture in Britain of any particular 
article may be put in touch with the chairman of the 
branch committee concerned to obtain such information 
as is available and advice as to their prospects in entering 
upon a new field of industry. Such inquirers will be able 
to obtain at the Ministry of Reconstruction all the infor- 
mation made available by the branch committees, except 
that which is of a-confidential nature. 








MINISTRY OF MUNITIONS ORDERS. 


IRON PRICES: 


On 16th January the Ministry of Munitions gave notice 
that the advance of 15s. per ton in the price of bar iron 
for home sales, which wasannounced on the 30th December, 
1918, as coming into force on January Ist, 1919, also 
applied to prices of rolled edges iron, sheared iron tube 
strip, and iron plates and sheets for home sales, making 
the basis prices of these materials as follows :— 





Per ton 
net, f.o.t. 
makers’ works. 

f° mg a 

Rolled edges iron .. ° 1615 0 
Sheared iron tube strip Sar (tim sae 19 15 O 
Iron plates and sheets fin. thickandup .. .. 18 5 0 

Tron plates and sheets unaer fin. thick to 3/,in. 

thick inclusive a 18 15 0 


Notice was further given of the following advances to take 
effect as from.the Ist January, 1919 for home sales. 

The price of bar iron, rolled edges iron, sheared iron 
tube strip, and iron plates and sheets are to be advanced 
15s. per ton, making the price as follows :— 


Per ton 
net, f.o.t. 
makers works. 
£. a -@ 
Bar iron 5% 165 0 
Rolled edges iron 1710 0 
Sheared iron tube strip aka a 20 10 0 
Iron plates and sheets, fin. thick and up ap 19 0 06 
Iron plates and sheets, under tin. thick to 4/,gin. 
thick inclusive 25 SO EE eg ee a 5 19 10 0 


MARKED BARS. 


THE price of marked bars for home sales will be advanced 
10s. per ton, making the price £18 10s. per ton net, f.o.t. 
makers’ works, from Ist February, 1919. 


CALCIUM CARBIDE. 


WirT# reference to the Calcium Carbide Order in 1917, 
and to the notice of the Ministry of Munitions issued in 
the Press, and dated 26th November, 1918, fixing maximum 
prices and removing certain restrictions on dealings in 
calcium carbide, notice was given on the 20th inst. by the 
Minister of Munitions that on and after the first day of 
February, 1919, the maximum prices for dealings in calcium 
carbide are to be amended, and will be as follows for 
quantities of 110 lb. and over, exclusive of carriage charges, 
namely :—£30 per ton for lump sizes, and £30 10s. per 
ton for granulated sizes up to 15/25 mm. 


ALUMINIUM. 

On the 20th inst. the Minister of Munitions also announced 
that the price at which the Government is prepared to sell 
its stock of aluminium has been reduced to £150 per ton 
for 98/99 per cent. ingot, at which price steps have been 
taken to stabilise the market. Arrangements have been 
made with regard to these stocks that they shall be dis- 
posed of in such a way as to avoid dislocation in the alumi- 
nium industry. 


STOCKS OF IRON AND STEEL. 
Tue following figures were issued on January 21st by 
the Minister of Munitions :— 
Stocks oF IRON AND STEEL. 
The total stocks in the hands of the Government avail- 
able for disposal at the end of December, 1918, were as 


follows :— 
Government stock at 
end of December, 1918. 


Paw eee 8s ae eg ak es 
Shell steel billets, suitable for re-rolling .. 210,000 


Ship plates, purchased in U.S.A. 19,800 
Bright steel.. .. .. . Src 5,000 
Bar iron, Swedish i ee co 10,000 


These figures, which include all stocks of U.S.A. steel 
in this country, only represent stocks in the hands of the 
Government still to be disposed of, and do not include 
stocks in the hands of private firms, neither do they 
include stocks of forgings and semi-finished shell. 


OUTSTANDING COMMITMENTS FROM OVERSEAS. 


The bulk of the Government contracts in U.S.A. for 
iron and steel have been cancelled, and the existing stocks 
of shell steel at American ports and steel works are being 
disposed of in the American market. The only outstand- 
ing commitments still due to arrive in this country are 
(1) 40,000 tons of basic pig iron from U.S.A., the whole 
of which has already been allocated to its final destina- 
tion ; (2) 7500 tons of wire rods from U.S.A. and 2500 
tons from Canada; and (3) 4000 tons of pig iron from 
Sweden. 








ALMANACS AND DIARIES. 


THe Kennicotr Water SoFrrenER Company, Wolver- 
hampton.—Wall calendar of the monthly tear-off sheet type. 

Messrs. E. T. Ware anp Co., of Windsor House, Kingsway, 
London, W.C. 2, have again sent a very useful combined calendar 
and blotting pad, with tear-off shects for daily notes and appoint- 
ments for each separate week, as well as tables of measures, 
specific gravity and other information, 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the 
sh pt h Te. 94, hancery 





Patent-office 
Sale Rranch, 25, -lane, W.C., 
at 6d. each. 

The date first given is the date of application : the second date 
at the, end of the abridgment is the date of the acceptance of the 
complete specification. 





STEAM ENGINES. 


121,313 (16,668 of 1917).—EvaprorativE ConpEeNserRsS, Roland 
Sydney Portham, 22, Billiter-street, London, E.C. 

Tuis condenser is intended primarily for use on locomotives, 
but is not, of course, confined thereto. The exhaust steam enters 
the chamber A at the bottom, and passing through the radial 
tubes B reaches the annular space C, whence the condensate is 
extracted by the outlet D. In the upper part of the casing 
there is a pair of radial perforated tubular arms £ which are 
free to rotate. They are supplied with water through a pipe 























N°121,313 
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and funnel, and are arranged to revolve slowly. A fan is grovided 
in the uptake to cause a draught, if necessary, and a tray dis- 
posed at the bottom to catch surplus water. In operation the 
tubes B are progressively thoroughly wetted or drenched as 
the distributor rotates, so that they are left with a thin film of 
liquid which is evaporated by the heat of the tubes and carried 
away by the air current flowing between the tubes, thus cooling 
the steam or other vapour evaporatively.—December 13th, 1918. 


INTERNAL COMBUSTION ENGINES. 


121,366 (19,014 of 1917). December 22nd, 1917.—AvuTomatic 
Arr Vatvr, Ivan Turner, Fir Tree House, Rochford, Essex. 
This is a valve intended for use on rotary aeroplane engines, 
with the object of automatically varying the air supply to the 
cylinders, according to the speed of the engine. The valve 
seating A is formed with an upward extension and has an air 
port B cut in one side. Round the seating there is a sleeve C 
having a recess D registering with B. Between the flanges E 
of the sleeve and F of the seating a series of helical springs is 


N°121,366 




















arranged. A series of small springs is preferred to one large 
coil spring on account of the effect of centrifugal action on the 
mass of the latter. The ports B and D are so proportioned that 
there is always sufficient air-way to start the engine and the 
strength of the springs is adjusted to allow the sleeve C to move 
outwards, due to centrifugal force, and thus increase the air 
supply as the speed of the engine advances. The inventor also 
includes a claim for the positive control of the sleeve valve.—~ 
December 19th, 1918. 


STEAM TURBINES. 


121,392 (2142 of 1918). February 6th, 1918.—D1aPHRacMs 
oF ImputsE TuRBINEs, John Brown and Co., Limited, 
Clydebank, and William Henry Wood, Engineer Commander 
R.N. 


This invention has for its primary object to provide such an 
arrangement for centring the diaphragm sleeve of a steam turbine 
as will allow for unequa] expansion of the diaphragm and casing, 
and yet involve minimum leakage of steam. Such inequality 
of expansion may be partly accounted for by the difference 
between the temperatures attained respectively by the dia- 
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of the armature can be regulated by moving the screw contact 
C, and in this way the period during which the main resistance 
Ais short-circuited can be varied. In this manner the effectiveness 


centre line of the machine, with the result that the wings, when 
folded, would slope up above the fuselage. To meet this dif. 
culty, the inventor fixes the hinges of one of the planes on 
brackets attached to the main spar in such a manner that the two 


ne and the casing ; a more important cause of inequality, 
owever, is the difference between the coefficients of expansion 
of the metals, of which the diaphragm and the casing are com- 
posed. ‘To provide for this inequality and to permit free. ex- 
pansion of the parts, it is obligatory to make the diaphragm 
initially of less diameter than the casing. This obligation is 
especially pronounced where the turbine casing is of usual metal, 
say, cast iron or steel, and the diaphragm of a copper alloy, and s 
when steam of high temperature is to be passed through these 
parts. With the casing and diaphragm assembled, without 
epecia! provision for centring, the diaphragm would rest, in cold 
condition, in the casing at bottom poxition, the centre of the 
diaphragm being below the axi: of the spindle ; but. when the 
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parts are heated, the centre may rise to coincide approximately E = 
with the centre cf the spindle. ‘lhe clearance which may be 7 B as 
provided, or which may result from the weaving of parts of the A Vi 
= 

NP121,392 D 
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of the resistance and thus the of the ¢° gg be con- suneah 
Stee i —. ti \° H 
Bs Yj q trolled by very simple means cember 19th, : N 
YAN \ 121,346 (18,442 of 1917). December 12th, 1917.—TRans- 
$7 SN FORMER TERMINALS, The British Thom-on-Houston Com- “Y] 
NO : 
SAS ny, L'm ted, 83, Cannon-street, London, and Frederick 
= William Cooke, 82, Park-road, Rugby. 
WAA'B - With the object of adapting existing transformer cases so 
% zs that they may be used with terminals fitted with fuses or not, ' “A 
% as required, the inventors have devised the special bracket illus- alae 
Z rede The bracket A is provided with a flanged base which : T 
a projects into the aperture in the upper plate of the transformer | 
¥ | casing, into which the high tension insulators are usually secured. the 
VA ‘ 
i Ud hinges are vertically opposite. These brackets are shown at che 
a N°I2L.346 A in the plan and elevation, while the opposite hinge is show: I 
f L3e _ at B.—December 19th, 1918. 
g L 
QE iN i - con’ 
JMBDBR 
LONDON ARMY TROOPS COMPANIES VOLUN. = 
sleeve forming the inner part of the diaphragm may, under these TEER ENGINEERS. E~- 
conditions, especially with metals havirg coefficients of ex- Headquarters : Balterton-street, Oxford-street, W. 1. IDI 
sion differing to a large degree, be such a= to cause, through 4 el 
a go age increase in the steam consumption of the REGIMENTAL ORDERS 
turbine. is «ifficulty is overcome by supporting the dia- : i 
p on a series of radial rods made ot a = ares having a No. 4 by Lieut.-Col. C. B. Clay, V.D., Commanding. OFF 
coeflicient of expansion similar, or nearly so, to that of the out- Monday, January 27th to Saturday, February 1st.—Drills as AC 
side casing. These rods, A, reach from the outer casing to the usual, ue 
part of the diaphragm adjacent to the rotating -pindle,where they C. Hicarss, 
are attached by means of screw pins B, provision being made Capt., R.E., Adjutant. 
to permit of the free relative expansion of the other parts of 
the diaphragm. Some of the rods may extend into recesses 
in the casing to prevent the rotation of the diaphragm.—De- II. 
cember 19th, 1918. ’ 
FORTHCOMING ENGAGEMENTS. n 
co} 
DYNAMOS AND MOTORS. TO-DAY. ant 
121,320 (18,046 of 1917). December 5th, 1917.—Commura- Tae Junior InstiruTion oF ENatneeRrs.—39, Victoria- i 
tors, Henry Chitty, The Coppice, Richmond-road East, street, Westminster, 8.W. 1. Social evening. 8 p.m. pov 
New Barnet. ; ; Rovat IxstrrutTion or Great Brrrarn.—Albemarle-etreet. pate 
Witb the object chiefly of overcoming the effects of centri- Piceadillv, W. 1. ‘ One Side of War,” by Temp. Lieut.-Col- Le 
fag — - — bru-hes oo — — the Andrew Balfour. 5.40 p.m. Bs 
wo ele ments rotate in oppo:ite directions, the inventor disposes ee 
the commutating faces in a plane normal to the axis of rehetion. att ee Fay anand gener aig “SW. OFF 
The commutator bars are of an exaggerated U form, and the Papers, “ Elect io W Iding,” 7 Mr T T : H hee ra The Al 
faces 0» whch the brushes bear are marked A A. Between the | The upper side of this bracket is provided with two eups B int® D ar 4 t af _ 0 R es - Weldi = 4d Cutti oe MES 
two | mbs of the U there may be a web to add stiffness to the | which the high tension insulators C are secured. These in- I neues to dee United Staten’ by BM H ee Car Aad Ox A 
bars, but this must not be of the full thickness of the segments, | sulators are provided at their upper ends with clips D adapted | °” san “A Ww. Idi *b Mr. J.H.D Mog se gael = 
to hold the ends of a fuse E which may be of the cartridge type. | 9°Ctyiene "veiding, Dy Mir. 0. Xt. Davies, © p.m. . 
Where two high tension leads are taken from the casing two|_ Paystcat Society or Lonpon.—Imperial College of Science, Fu 
2121,320 separate brackets may be employed, or they may be rigidly | Imperial Institute-road, South Kensington. (1) “* Notes on pes 





connected together by a transverse web.—December 12th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


121,359 (18,684 of 1917). CaTerpmitar Tractors, Leonard 
Meyrick Meyrick-Jones, The Red Lodge, Winterstoke 
Gardens, Mill Hill, London, N.W. 

The object of this invention is to provide a means —— 
the endless track of a “‘ caterpillar” vehicle may be lifted o' 
the ground, and its place taken by wheels for travelling on roads 
and vice versd. At the same time the gearing is so proportioned 
that the speed of travelling may be appropriate in each case. 
The road wheels A are carried by arms fulcrumed concentri- 
cally with the axis of the creeper sprockets B or driving pinions 
and with the axis of an element of the driving gear. The 














Lubrication,” by Principal 8S. Skinner: (2) “ On Sir Thomas 
Wrightson’s Theory of Hearing,” by Professor W. B. Morton - 
<2)“ tleetrical Theories in connection with Parallel Cylindrical 
Conductors,” by Dr. A. Russell. 5 p.m. 


SATURDAY, JANUARY 25rs. 


Tse InstiruTion or Locomotive Encinerrs.—Caxton Hall, 
Westminster, 8.W.}3. Annaal genera] mecting. Presidential 
address by Mr. M. F. Ryan. 2.30 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel- 
Manchester. Topical discussion, “‘The Past, Present and 
Future of Electricity Supply.” Introduced by Mr. 8. L. Pearce 
and Mr. J. A. Robertson. 6.30 p.m. 


MONDAY, JANUARY 277s. 








Tas Jonton Ixstirution or Ewsingers.—Royal Society of T 
Art-, John--treet, Adelphi, W.C.2. ‘* National Eloctricity the 
N?121,359 Supply.’ opened by Mr. W. h. Patchell and Mr. W. A. Tookey. : 
Discussion 10 follow. 7.30 p.m. ot | 
TUESDAY, JANUARY 28ru. 
Taz Institution or Locomotive Enorinerrs: Leeps 
CentRe,—Philosophical Hall, Leeds. Paper, ‘* Locomotive 
Building Practice,” by Mr. T. Thompson. 7 p.m. 
Tue InstrrvTion or Crvm Enatneers.—Great ——_ 
street, Westminster, 8.W.1. Paper, ‘ Centrifugal Pumps for 
Dealing with Liquids containing Solid, Fibrous and Erosive 
Matters,” by the Hon. Richard Clere Parsons. 5.30 p.m. 
, . . ns ° Tue InpustRiaAL Reconstruction Covcnctn.—Hall of 
The bars are carried on spiders, having conical faces, in the usual Institute of Journalists, 2 and 4, Tudor-street, E.C. 4. Confer- 
manner, and bound together either by a ring shrunk on or by a| wheel at one end of the vehicle is supported by a spring arm | ence on “ ‘The Workers’ Interest in Costing : A Factor of Indus- AR 
compound conical ring, as shown at C. The several segments | C, while the opposite wheel is carried by o steering fork D, the | trial Reconstruction.” Opened by Mr. M. Webster Jenkinson. AR 
are separated by — of nary ag strips D, D, ~ which Penge spring arm and fork being in each case rigid with 4 lever ™ 6 p.m. 
a clear opening or slot across the commutating face. ir is | these levers can be rocked about their pivotal points by a right - pot 
thus drawn through the — — a, = nomena} — and left-handed screw spindl ne ging tr 4 _— 4 —s WEDNESDAY, JANUARY 29ru. mi 
slots by centrifugal force, with the result that practically the | the upper ends of the levers are pivo' hus the ro 2 ¥ ” . 
whole of the pene of the commutator bars are subjected to aa a be lowered into oan position or raised into P Royal, aor gg § oe or ee em ae Mf dl ee 
its cooling action.—December 5th, 1918. inoperative position as may be required,as shown by the full | £®P°. ¥ Phys CA) 
i i : : Frederick Keeble. 4.30 p.m. 
121,427 (8574 of 1918). May 22rd, 1918—Vanrante Srx and broken lines respectively, the — — F being simul- oF! 
, i¢ oO . ba? “rd, aw ED | taneous i nm i .—December 16th, 1918. 
Motor ConTrRoytiers, 7 British 1 homson Houston Com- a ee die THURSDAY, JANUARY 30rx. ue 
gany, Limited, 83, Cannun-street, London, E.C. (a ccm- we: M 
munication from the General Electric Company of Sche- ‘ Tae BrmMincHaM METALLURGICAL SocteTY.—Birmingham 
nectady, U.S.A.) AERO LANES. Chamber of Commerce, New-street, Birmingham. Paper, 

For the purposes cf speed control for motors in machine shops “ Silica Refractories,” by Mr. W. J. Rees. 7 p.m. ] 
and -imilar situations a very substantial form of apparatus is | 15,014 of 1915. October 23rd, 1915.—Hinors ror AEROPLANE : ma 
required. The inventors thus employ a fixed resistance A in Wines, Frederick Sage and Company, Limited, 58-62, FRIDAY, JANUARY 3lsr. Th 
the field cirenit of the motor, and vary its effectiveness, in Gray’s Inn-road, London, and Er.e Cecil Gordon, England. ' 
controlling the speed of the motor, by intermittently short- This invention has for its object the provision of means where- Royat Institution or Great Brirary.—Albemarle-street, Mu 
circuiting it. Across the terminals of the resistance there is a| by the wings of aeroplanes which are ered—that isto say. | Piccadilly, W.1. “Giant Suns,” by Professor H. H. Turner. — 
shunt which includes the terminals B and C, one of which is | where the upper p!ane is in front of or behind the lower—may | 5.30 p.m. 
earried by the armature of a vibrator D, while the other is | be folded back to lie alongside the fuselage of the machine. WEDNESDAY, FEBRUARY 57s. = 
adjustable by means of a screw. An intermittent current for | With the system of construction heretofore adopted, it has been 53 . b 
the vibrator is obtained by means of the short-circuiting contact ry to keep the wings above one another in order to allow | THE INSTITUTION OF AUTOMOBILE ENGINEERS—Royal Society 
E, which close when the armature is attracted and thus de-| them to fold, as the hinges must be rigidly attached to the|of Arts, John-street, Adelphi, W.C 2. Paper, x‘* Efficient 
energise the magnet. The small resistance F is to prevent a| main — of the wings. With staggered planes this would | Inventions: With Special Reference to Patents_Affected;by the A 
rush of current in the vibrator circuit. The speed of vibration ' entail the axis of the hinges being at a considerable angle to the ' War,” by Mr. G. D. hman. 8 p.m. igh tit 0 VA 
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o. ABR e. 


Jational Projectile Factories, 
“PRES,” PORTERFIELD-ROAD, RENFREW, 


axD 
NATIONAL PROJECTILE FACTORY, 
« AISNE,” FRENCH - STREET, RENFREW. 
The Government have decided to DISPOSE OF 
the above FACTORIES, of which the following 
is a brief description :— 
1.— YPRES,”” PORTERFIELD- 
ROAD, RENFREW. 





STRUCTION Steel-framed and brick walls, glazed, 
oonare slated, or felted roofs, coucrete 
and wi floors. 
AREA OF LAND 6a, 2r. Bp. 
oR0UND AREA OF 
BUILDINGS .. .. 107,2988q ft. 
POWER Electric and bydraulic. 


SIDINGS .. 9 in number, 2 loading platforms. 
LIGHTING Electric. 
HEATING Keith Blackman Thermo. ventilating 
system. 
OFFICE 
apne arated For about 40 clerks. 
MESS-ROO: 


SNCOMMODATION For about 300 persons and 40 staff. 





l—“ AISNE,” FRENCH-STREETY, 
RENFREW. 
CONSTRUCTION... on a ad and brick walis, glazed, 
asbestos-tiled roofs, 
ae y ieee. 
AREA OF LAND 10a. Lr. 16p. 
GROUND AREA OF 
BUILDINGS 106,763 sq. ft. 
POWER Electric. 
SIDINGS .. 7 in number. 
LIGHTING Electric. 
HEATING a. eith Blackman Thermo-ventilating 
yatem, 
OFFICE 


ACCOMMODATION For about 38 clerks. 
MESS-ROOM 
ACCOMMODATION For — 385 persons (including 
staff). 





Further particulars of Factories, Plant, and eae he 
be had upon application to the LANDS DIRECTV ATE, 
Ministry of Munitions, 6, St. James’-square, London, 8. b 


o. ABB 


Vational Rifle Factory (No. 2), 
GARRISON LANE, 





BIRMINGHAM. 





The Government have decided to DISPOSE OF 
the FACTORY at Garrison-lane, Birmingham, 
ot which the following is a brief description :— 


ig Myf and Artillery- 
rams pass the factory, 

Main Sede Steel framed, with 

brick outside walls; steel roof, 

boarded and covered ruberoid, 

part glazed (saw-tooth); com- 

peeing 10 bays 100ft. wide, 4 bays 


ACCESS 
ONSTRUCTION 


20ft wide. 

Sutsidiary Buildings comprise : 
Transformer bouse, hardening, 
annealing, and smith’s shops, 
polishing. rowning and picki ng 
shops, boiler and oil pump horse, 
a offices and view-reoms 
(3 floors) canveén, lavatories, &c. 

2 witetie lifts, 2 fire-proof stair- 


cases. 
3a. Or. 10p. (about) 
Ground floor. 43,840 super fet ; 
— for exteasion, 6000 sq 
yds. 


AREA OF LAND 
ARKA OF BUILDINGS 


et AND LIGHT- 
NG. +s +s «- Electric. 
H.W. and steam p' 


H rn tiNG pen. 

SIDINGS . Could be provided from adjoining 
Midlard Railway at same level 

CANAL a. and Warwick Canal; 
Ww0ft. fron 

ba Li ACCOMMv- 

ATION 20 clerks. 
Mess BOOM’ Accom- 
MODATION 800 persons. 


Further particulars of the factory, plant, and 
machinery may be had on application to 
The LANDS DIRECTORATE, Ministry of 





Munitions, 6, St. James’s-square, S.W. 1 2033 
‘ 
; (Fas Engines.” 
Clo we be Boote, Edgar and Co., 
—— 

18 and 20, nies c.. 
An APs pInT REET HAS NOW BEEN MADE to tl 
VACAN au Oo 4% 





Rowntree and Co., Ltd., Desire 
to THANK Pe suettonnte for various posts on their 
and to inferm them 


the 
ko 'y advertised. 
that these AGA NOLES bay pave now been FILLED. 2105 4 





W.D. POWER STATIONS. NORTHERN COMMAND. 


fo A A Pplications are Invited 
TIONS :— 


for the following VACANT POSI- 


SHIFT ENGINEERS. Accustomed to AC. and DC. 


a with experience on high 


8| and open type engines 
— £3. plus 124 per cent. bonus. 
8 hour shifts, 


FITTER DRIVER. Experienced with high speed and 
open type engines aud water-tube 
boilers Wages £2 15s. per week, 
per cent. bonus. 63 hours 
sual overtime rates. 
Accustomed to high speed and open 
type engines and steam driven 
pumps Wages £2 Ss. per week, 
pon ly 124 per cent. bonus. 8 hour 
Ss 
Accustomed to water-tube boilers 
and experience with steam driven 
pemes Wages £2 5s. per week, 
24 per cent. 8 hour shifts. 

xperienced on A.C. and D.C. dis- 
tribution, Wages, Trade Union 
rates obtaining in the district, plus 

124 per cent. bonus. 
WIREMA do. do, 
WIREMAN 'S MATE. do. do, 
FREE UNFURNISHED QUARTERS FOR ee 
MEN ONLY WILL BE PROVIDED 1F DESIRE 

Apply, giving fall particulars, with COPIES comyes of 

testimonials, to :— 


COMMANDING ROYAL ENGINEER, 
Cannock Chase District, 


Brocton a Staffs 
DISTRICT ELECTRICAL AND MECHANICAL 


ENGINE DRIVER. 


STOKERS 


FOREMAN WIREMAN. 


Municipsl, Council of Sydaey, 


The Counci . Foy aaa TENDERS for the 
SUPPLY, DELI » and ERECTION, in the Council's 
Power House. S? dney, New South Wales, of BOILER-HOUSE 
EQUIPMEN rT, as Automatic Stokers, Storage Bunkers, 
conveyers, and Auxil Plant. 

ies of the _ fication and general conditions and form 

Tender, er with drawings, may be obtained UN AND 
RUARY 17th, from Messrs. Preece, Cardew, 
Rider, 8, Queen Anne’s Gate, Westminster, 
8.W. 1, on payment of a deposit of £1 1s 

Sealed Tenders, endorsed ‘* Boiler Plant,” are to he addressed 
to the TOW LERK, TOWN HALL, SYDNEY, N.8.W. 
and delivered to him on or before 3 p.m. on Monday, May 
19th, 1919. The Council does not undertake to accept the 
lowest ¢ or any 1 Tender. 2006 


eneral Manager.—In Conse- 
QUENCE of the impending retirement of the Man: 4 
Director after % years’ service. the Directors of the 8 - 
FIELD GAS COMPANY REQUIRE the SERVICES of a 
GENTLEMAN to occupy the position of GENERAL ae 
GER. Applicants must have had a thorough eo. mercial train: 
and experience, and must also possess a good general inewiodan 
of engineering. One ae bas ortakings prose been engaged in work 
connected with Gas Un rred. 
Applications (which wil be as fid must 
nd experience, and be addressea 
Colonel H. K. Sterbenson, on 








state age, required, 
to the CHAI MAN, 
Compaay’s Offices, Commercial-street, Sheffield. 1 





Power Station En ineer Required | § 
for SINGAPORE, raits Settlements, to Take 
Charge and be responrible to fe Management for the working 
of the Company's Power &tation. Must be capable of main- 
ing oat all repairs to large Corliss Engines 
large Diesel Engines, Steam Turbines, Condensers, Lancashire 
and Water Tube Bo'lers, and all Electrical Equipment. Power 
at 550 Volts D.C. and 3300 Volts three phase A.C. 





ENGINEER, taining and car: 
40, Forest-road West, 
Nottiogham 
of Birmingham. 


J niversit 
DEPARTMENT OF CIVIL ENGINEERING. 
Professor F, C. LEA, D.Sc., M.Inst.C.E. 
RECONSTRUCTION, 
A SPECIAL COURSE of EIGHT LECTURES 
will be given during February and March on 


“THE aide, OF MILITARY  ienammas: 
TO CIVIL ENGINEERING, 
by Capt. R E. STRADLING, M.C.. B&c., A.M.LC.E 
(Assistant omg in ‘Civil Rat nt 
For particulars dates, syllabus, &c., apply to the 
PROFESSOR of civiL ENGINEERINO. 1955 





[J niversity of Liverpool. 
SESSION 1918-19. 
FACULTY OF ENGINEERING. 
Associate Professor J. WEMYSS ANDERSON, 
M. Env., M. Inst C.K. 

Prospectuses and full particulars of yt following may be 
obtained on application to the REGIS K :—Engineering, 
Electrical Kngiveering, Civil Engineering. pry jitecture, 
Marine Eng.neeriog, Design and Drawing, and Refrigeration, 
Mathematics, 8, Physics, C Chemistry. S131 


Liverpool Education Committee. 


MARINE ENGINEERING. 
APPLICATION (which mut be received on o¢ bef sre Satur- 
day, 15th February, 1919) are INVITED for the pocition of 
AS=ISTANT INSTRUCTUR OF MARINE ENGLINEER- 
ING, at the Central Municipal Technical School. U bg 


Dras 








8 

Must be capable of erecting new plant as uired, carrying 
“a6 al — and kee - Leone Power Station records. 
rst 


Engagement foi 
— 450 Dols . shina to > 600 Dol: Dols. per month for fourth year. 
Free passage out and bor 
_ gosto is fixed at 2s. 4d. 
apols , in frst instance, by letter, including copies of recent 
monials, to 
THE ey a 


gapore E/ec' , Limi 
19, ot Swichin ’s-lane, toe” 





2078 


[Ihe Municipality of of Singapore. 
a ENGINEER'S DEPARTMENT. 
SSISTANT a 
The Munici wo of Perr 





pal qo A of the 
REQUIRE an ASSISTANT ENGINEER, D ieanegn 
years ef age, of sound constitution, and unmarried He must 
have had a good technical education, with a regular training as 
a Civil Engineer, and must have a ctical knowledge of Sar- 
veying. ih and rstimating, and experience in ordina: 
Municipal W especially Sewerage and Sew: Dis 
both es the design and ee! tl e construction cf new works and in 
being ea al, to applicants who ha oe oy er ton 
—— applicants who have e Examination o! 
f of Civil E Associate Member), or that 
of “che Institution of ~~ and poe J Engineers. The 
engagement will be for three y the applicant isj to 
state the earliest date upon which be he Pr ~~ a = a for 
Singapore. The selected candidate must 
nation as to his fitness for service ina tropical climate, A 
Les an Pe 2. stea ith half. duri the 
irst-c le er mer, with half-psy dur ng the e 
The salary will be 3600 dollars for the first, 3870 
do ints for the nie and 4140 dollars A be _ rd year. with 

















salary £250 per annum, together with war bonus according to 
scale. 

For particulars of the qualifications necessary and desirable, 
with particulars and —— of appointment, and forms of 
a address J. G. LEGGE, Education Uffices, Liver- 
pool. 


E. R. PICKMERE, 
Clerk to the Educational Authority. 


NEW DIRECTOR. 


The Vulcan Boiler and General 
INSURANCE CO., LTD. 
THE INCLUSIVE INSURASCE Co., LTD. 

At a Meeting of the Directors of The Vulean Boiler and 
General Insurance Company, Limited, and The I ciusive 
Insurance Company, Limited, of Manchester, held on Thurs- 
v4 senor ag 918, the resignation of Lt -Col. Sir HAMAR 

KEEN t., MP., on bis appointment as Under 
Senter rat ounte for the Home Office, was regretfully accepted 
as fiom January 10th, 1918. Sir FaANK WAKNAR, K oo 
was UL iLanimously elec ‘ted to fill tl to fill the vacancy. 5 
ae ete SN RE 


Metropolitan Borough of Ham- 
MERSMITH. 
ELECTRICITY DEPARTMENT. 
SALE OF BOILERS, &c. 
The Hammersmith Borough Council invite OF FERS for the 
foliowin 
3 Baneock and Wilcox BOILERS, each capable of evap. 
6000 Ib. of water per hour at a working omg of 170 lo 
persq.in. Heating surface each 37 sq. ft.. 
fitted with Babcock integral superheater. ‘rhe boilers 
are compiete with all usual fittings and arranged for 
hand firing. 

1 small Locomotive type BOILER. 

1 Dircet-driven Kdwards AIR PUMP, with Allen compound 
ENGINE, capable of dealing with 15 000 lb. of water per 
hour, when supplied with Son at 150 Ib. per sq. in. 

3 Robey EU.C. Gta KKA'TING SETS, consisting of open 
typ2 vertical cross compound Engines, speed 150 R.P.M , 
direct coupled to 30 K W. single phase flywneel type 
alte: nator, 50 periods, 22.0 volte, rope driven exciters, 

where will be considered tor the whole or any part of the 


2145 








htal 


uty 0! ollars per annum, all paid monthly, 
the value cf the dollar being two poy and fourpence 
sterling Such local tramsport allowance as may from time to 
time be sanctioned by the Commissioners will be —Appii- 
cations, marked on cover “ Assistant Engineer,” stating age 
and place of birth, and giving details of education. eataine 
and experience generally, and in ee and 
posal, referring to the above requirements seriatim, and as 
ss free, accompanied by copies (only) of testimonials, api 


Fe ae at cm oth ged with Messrs. 

LIN Y and PEIRCE, M.M.InstC.E., 180, Ho; ain 
Glasgow, Agents to the Municipai Commissioners (from whom 
further {nformation melo be ol ed), not later than Wed- 
nesday, Sth February, 1 1885 





[he Municipality o of Singapore. 
LEMENTS. 
GAS ENGINEER'S DEPARTMENT. 
ASS/STANT GAS ENGINE&R.) 

The Municipal Commissioners of the Town of ny pone 
REQUIRE au ASSISTANT GAS ENGINEER, about 30 years 
of ¢ ge, of sound constitution, and unmarried. e must Re 
had a good technic: education, a regular training as a Gas 
inginest, with general all-round experien Car- 


SITUATIONS OPEN (continued) 
Ww anted, Boiler Engineer with 
Good Connection among Marine and d Steam 
Users and Shipbuilders, to PUSH SALE of PATENT 
MARINE TYPE BOILER already well introduced, giving 
unequalled etficiency. 
Apolicants to state qualitications and terms on which they 
would propose to work. Keplies treated in strict contdence. 
—Address, P10, The Engineer Office. P10 


Wen by Firm of Hydraulic 


Engineers in the neighb 
in the manufacture of Hydsaclic Macnine: a 
Sete cere ae eee rie ae 
lary, give of experience, age — ress, . 
The Ex: Office. 2 2028 


gineer 
Wanted fc for Tea Estates, Assis- 
0 26 years must be qual. 


of age; ified 
iumiaalin with (4 etn small Steam and Oil a ines. — 
Write Box K U., c/o Davies and Co., Fiach-lane, E.C. 


Wanse anted, eee 


wotiee ia in mp rere 
rate in confidence, to Foundry, ¢ 
THER, Ltd.. New Bridge-street, Lond on, hee 4, 


Ww anted, Works ikem: x 
Sane: CHARGE of Steam es pee eer oer oa 
necessary, ©: running repa' vi 
rience. Y Sirive t in first tameen te tax 7 WORKS” co c.0 
ry vertisement . x Central News Ltd.,5, New — 
street, London, E 


dvertising Assistant Wanted 
for large Engin Works in the Midlands. Should 

be familiar with t ertisin, ent, 
owledge of Phots 
Photo- 




















Office. 
2072 a 


Assistant Stock — Re- 


QUIRED for pe rion mp we ——. > + aged pens pede. red 
=. = ——o of twelve months’ 
lary £300 £10-£350, with Sear iaee ot ad pec 
= oy! will be continued until six. — after Peace is 
restored, and will then be and 
quarters. Liberal leave in England on full salary. Cantidates 
should —_ a good general know‘edge of Railway Storekeep- 
ing, and if Possible art ena pm pened at = > 
letter, givi - bg ae verience, &c. 
THE CKOWN AGENTS FOR THE COLONIES, 4, Maliocak, 
London, S.W. 1. 


Assistant Works Manager for 
Machine and Erecting Depar 

district ; must be an or. with 
Loco. Works and pat -office a: age peg 
full particulars to 1928, The Engineer 


A Vacancy is Upen on the — 


SIDE Technical bee ser igys meen Staff of acompany manu- 














Works in Manchester 





— ie other eee Ae please - 
pressors specialities 
fall pariculars and Cy cations in Apphcaute to the MANA- 
GIN Browett, Lindley and Co., Ltd, Patri 
croft, Manchest a 2164 a 





(Jhemist, Capable of Anal 


sing 
. on — = — and we er ep en R ache mr 
‘or ratory of »m —— pros: lor 
man showing eens and initiative “Welt b needy 
fications, experience. reference: NOR A salary requ to Box 
V.O. 82, ‘Sheffield Telegraph,” Sheffield. 2075 a 


emonstrators Required.— 
One for Milling and Drilling. 
e for ing and Bo 
One for Capstan and Automatic Machine . 
Permanent staff positions. 
Must be first-class men. 
Apply JOHN I. THORN YCROFT and Co., Ltd., eA 


| vgewinre Se = Work- 
Bon for large works in Midiands ae 


have 
a.giand wv.C, Plant, lifts, fm wg and — le ek 











wor! 


] oi _ + 





State previous experience and d salary a 
“Address, 2138, 11 2138, ‘Lhe Engineer bs 


Epgiveer f Paar Wanted for 
large works in a gh district, with expert know- 
ledge of Pang methods of Machines and Furnace Building 
in the mass production of Bolts, Nuts, Spikes, &.— 


__. Ba 





mee, i 
bonising Machinery, both in the pam ne and in = construction 


Adi stati . experience, and 2096, 
Poe Regine Omen age, experience, and salary e > 








of vew works and in a 
w ll be for three years, and the applicant is tostate the earliest 
dat upon which ke cou'd be free to —_ for Singapore. The 
sele ted candidate must pass a medical tion as to his 
fituess for service in a je gern climate. ‘S second-class passage 
will be provided by ma] steamer, or a first-class passage 
other steamer with haif- Pay duri 

salary will be 4200 dollars fur the first, 
second, and 4800 dollars = the third year, paid monthly, the 
value of “the dollar being two shillings and fourpence sterling 
Such local transport allowance as may from time to time 
sanctioned by ood Com nissioners will be paid, and 
furnished quarte 
on the cover * ~ Assistant Gas E: neer,” ett age and place 
of birth, and giving details of education, training, and experi- 
ence generally, and in Carbonising Machinery, refer:ing to the 
above requirements seriatim, and stating when . accom- 
—— — —_— {onls) of testimonials, and also personal 
refere’ to be | with Messrs C, Li NDSAY and 
PEIRCE, ’ M.M.Inst.C.E, ae Hope-street, Glasgow Agents to 
the 1c ). from whom further information 
ra be obtained, not later. than Wednesday, Sth ea 


by 
ms the voyage out. The 
4500 dollars for tne 


un- 
ed 











Engineer Secretaryship.— ae 
CATIONS are invited for the omg: = age 

the Engineering a Organisati Salary 

Candidates must be fully qualified agineers” Gaivorsisy 
men with some ex.erience in educational work ee 

pag eng should be addressed to the ¥.T.O., 

t y, W 








Kxecutive Works Manager Re- 
QUIRED, to me os oss oo volume and pan aay bn 
tin East Midian Works employing o' 

men, and pmen = 4. ngine = 0} a and Senn 

Shops, Steeland lron Founaries, oodworking Depart 

ments. He wil! be requi: Departmentai 

Managers, and to work in conjunction with a modern system 
f outpu with Progress Section and 


out 





Diesen “r in 





re 
Cost Accounting. 
Works Management essential. Replies will be treated con 
fidentially, and must give full ‘cr —r~ age ‘ona 
salary required.—Adaress, 1969, The Engineer Office. 1969 a 





nt 

Leave to ins 2 and other information may be 
from Mr. G. EuL, Engineer and Manager, 85, os 
Paluce-1 oad, Saami, v. 6. 

The Council do not bind themselves to accept any offer. 

‘venders, endorsed ** tiant for Dispesal,” to be delivered to 
the undeisignea at the Town Ball, Hammersmith, W. 6, not 
later than 4 p.m. on hates rrebraary 6b, 1919. 


2170 1 
Ghoeburyness Urban  Dastrict 
COUNCIL, 


FOR SALE. 
TWO “CROSSLEY’S” (25 B.H.P. Maximum) GAS 
ENGINKS, Bunsen igniuon, iu exceilent condition. 
Can be seen running at the Council’s Waterworks, Shoe- 
buryness. 


TENDERS pein for the the SUPPLY and Loge oor gl < 
pnt GAS ENG B.H.P. working |, fitted 
neto fpaition, Meoling v Tank, Self-sturting Ag peseenenah 

iabwess Box, Air Box, and all other necessary fittings at 
connections, 

Tne whole to be erected and subjected to a 24 hour trial run, 
to the satisfaction of the Waterworks’ Engineer. 

The whole of the work to be completed within 8 weeks after 
signing of Contract. 

‘enaers, with specifications, to be forwarded to{the Engineer, 

Mr. A. W. Goodchiid, 


‘Lown Clerk. 





Shoebury.ess, by Monday, 17th. 
Febru 
The ne Counc do not bind themselves to accept the best or 
any offer. 
By Ord 
FREDERIC a. 
Southend-on-Sea, 


26th January, 1919, 2009 








SITUATIONS OPEN 





field Surveyors Recaned by 
large Commercial Firm for Service in [ropics. Previous 
bush experience a and ‘— must be fully quali- 

















1 fied b t Di ieace, 
Wanted, a Good Rate Fixer} salary desired, to Box Aéié, LER and NIGHTING NGACe, 
for New and er ned Locomotive work in the stomea to Liverpooi. 
ev Gok Mec Carseage ted Wepen eutes-apeee cae Contin age. 
experience and salary required, to R H. WHIT. i 4 ad Continued _P iL. 
Cnief Mechanical Engineer, Kilmarnock. 212.4 
. SITUATIONS WANTED 
\W anted, an Assistant Estimator, Page III. 
with technical ri in Ei 
please state age, experience, and salary niApolcatin ill oe MACHINERY, &c., WANTED, 
« TECHN AL,” Wm. VIL 
Porteous and Co., ‘Advertising Agents, cana 08 a si 
FOR SALE, 


anted, at Well-situated 


Wooden Shipbuildiog Yard on South Coast, employ- 
ing at present about sixty men, MANAGER, with, if ble, 
Engineering, Steel, Shipouilding, and Marine Motor Instail.- 
tiou experience, able to secure most economical prouuciuvn 
and utmost output, ow men of character, ——— and 
sue need apply. mable fixed ssiary will ba ante. 

d by bonus ou results obtained. 
wake cannes pe the right man.—send photo and full 
iculars of career, Wet as give an idea of remuneration 
required, to £092, he Enginee: Office. 2092 


we Electrical Engineer, 
ae — good a of Yard rie, A.C. ana 


in ships’ electrical work. — 
7 ARLES SE {PBUILDING and SNGINEERIEG 
a 


td., Huil, giving ex} erlence and salary required. 











Pages VIII. and LXXXIX. 
AUCTIONS, Page IV. and XCVI. 


PREMISES TO LET OR WANTED, 
Page IV. 


WORK WANTED, Page VIII. 
MISCELLANEOUS, Page VIIL, & 
RECONSTRUCTION, Page VIII. 


NUMERICAL INDEX TO ADVER- 
TiSEMENTS, Page XCV, 


4 
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SITUATIONS OPEN (continued) 


Experiences Assistant to Chief 


agen —s and 
with yt ke ming in 4 ‘methodes Knowledge of 
ea Sepa, ngines and 
tion practice ; an 
in a suitabiy a energetic man 
‘The Engineer Office. 


Fim, of Machine Tool Makers 


a eee: barene rarevas for =a 
and Glasgow distri ust practical men, with ex 
ence in selling Machine ie avd know the ro nd well. 


past ress. 2029, 
The pa bees 2029 a 




















tion 
man of 30 Site Saddaren, 








is 





irst - class Engineer, 
used to the control of men, with know- 

ledge of mages Electrical, and Hydraulic 
ferably Uni ity trained, 

with Continental or American experience. 
Good permanent position for first-rate man. 
—Address, 2024, The Engineer Office. 2024 a 








Sune ANGE Arcee ot Se 
my 4 as = ex) 
ence, ~~ 3 i age and salary expected. moe 
Manager Wanted for London 
d \o 
tractors. i business man, “sxperieaced in building 
trade, of gentlemanly address and 
and habits. Bae y with professional training and know- 
tects and 


Seale fully fully, in i; tm contdence, quale arog ere 


— eat baice Pools 
Mel 


Dansnatectn. — Manager 
in North of & of Kngland ; 


an experien 
own 

















THE ENGINEER 





echanical 


in Head Offices, London. 


Office. 


with world-wide connection, 


SALES MANAGER 


to Take Control of Selling Organisation (Home and Foreign) 


Engineering Company (Heavy Machinery), 


REQUIRE 


Applications will only be considered 


initiative, organising and executive ability. 
apply. The position offers wide scope and ample opportunity to 
a really first-class energetic man, familiar with the home and 


from thoroughly experienced Sales Managers possessing undoubted 


None other need 


foreign markets.—In first instance state briefly experience, quali- 


fications, age, salary, and when at liberty, 2068, The Engineer 


2068 a 





— 





SITUATIONS OPEN? (continued) 


SITUATIONS OPEN (continued) 








J an, $1, 1919 


‘SITUATIONS OPEN (continued) 





xper ienced Dreughtsme 
-“geate exporienee, age, and salary required: =< 
“The Engineer Othes, gaia es 


Emirs’ Ji ig. and Tool 
UGHTSMAN REQUIRED for modern ni eiteat 

pet ou. witht at least 

oe y. ‘. A 

ddress, 2050, The Engineer Offi 


A Vacancy also Exists for , 

ih ae 96 A on the same kind ef work. 

penny at ~y ta and hs me pg~ LY al 

Engineer Office.” 

acre Dra 1ughtsman Require 
Bg ee ex 


Parnes AOE ot 
1 








nly 
’ exyerience on such 
“S experience, need eee 
ce. wa, v= 











(Food Mechanical Draughts- 


MEN REQUIRED in the twa district, 





Food experience in the Lay-out of P.ant for moder, 
ution a, “including ae and 
= poe Fee 


—State 
i airy re Box 117, 
Gleat P Portland. “street, 

2022 , 


Samson Ulark and Co, 
w.1. 








Works Engineer, and Manager, 


3 must be a sound 





organiser ; important ition ; 
none but first-class att. onto reened ts iver Th 
—. a and salary req to 1767, The F me 


experi- 
pr 





= poe ay 
er oe and Wi Departinents, w 
. Candidates Salt be ex 
responsibility for Output and centrel of 
To a gentleman of first-class exparience in 


The imngiveer Offes. 





REQUIRED for meta! casement department by = 
manufacture and design of 


solary requir 


er Required for 
agi ere £500 


to take full 


actice giving satisfaction in the post fora od of one year 
Sppervaaity will be made for cakteg 4 a seat ore Company's 
past eS _ 





must be up to date and exp 
of all classes of its; kn 

of commercial work will be a ee ee ae 3 
ence, a and salary req 2080, The Engineer 
Office, 2080 4 

ld Established Engineering 
Py QUI ii the SERVICES Sof a SGENTLEMAN to 
Organise and ate Charge of and a Se 


le man.— 
a 





sain 
Pa for pula! 
Engineer Off: 
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THE PFALZ SINGLE-SEATER FIGHTING 
AEROPLANE. 


In our issue of September 27th, 1918, we published 
a description of the Pfalz D IIT. single-seater fight- 
ing scout. Below we give a description, taken from a 
report issued by the Aircraft Production (Technical) 
Department, of the same makers’ D XII. type of 
fighting scout. An example of the latter class was 
brought down near Dury, on September 15th, 1918, 
by Lieut. Cameron (No. 1 Squadron) and Capt. Staton 
(No. 62 Squadron). Although in construction it is 
strongly reminiscent of the Nieuport-like D III. 
type of Pfalz, the design is entirely new, and is of 
considerable interest. 














Radiator 


Engine, Mereédés 180 horse-power ; petrol capacity, 
18? gallons. 

Guns, two Spandau (fixed). 

The portion of the body bearing the inscription 
regarding weight and permissible load is missing. 

Wings.—The flat upper plane is built in one piece 
as before, but the centre section contains neither 
gravity tank nor radiator, and the tips are no longer 
heavily raked. The two ailerons have a high aspect 
ratio, and are very similar to those of the D VII. 
Fokker, as are the placing of the radiator and the 
form of the interplane struts. The lower planes are 
attached to a kind of centre section that may be said 
to grow out of the body, and are of the same chord 
as the upper plane, and only slightly shorter in span. 





The lower planes possess a di-hedral angle of 14 deg., 
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Span Overall 29°6° 
Span of Upper Plane 27:7" 


Span of Lower Plane 26-4 


Upper Aerofoil Section 
(RAF /4 Section Dotted) 








| 


|_| 





ee ees 











spaced at equal intervals of approximately 13tin. 
The wooden leading edge of the plane is not of the 
usual “‘C” section, but is more solid, as will be 
noticed from Fig. 2. The spars retain the former 
Pfalz design, but the section is of a squarer shape 
and the flanges are not spindled. Dimensioned 
sketches are given in Fig. 4. The corresponding 
upper and lower plane spars are exactly similar. At 
those points at which the strut attachments occur, 
the spars are solidified by the insertion of small 
blocks of wood, as shown in Fig. 5. The various 
components of the spars are very strongly glued 
together with a casein cement, and the fabric is 
glued round the whole. 





The tape lattice work that was found in the old- 
‘type Pfalz between the spars, and between the rear 
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“THe GNaineer” 


General Design.—As will be seen from the general 
arrangement drawing, the machine has a car-type 
radiator in front of the engine, and wings which 
have two bays a side. The lower planes are faired 
off into the body in the characteristic Pfalz way, but 
the fin, which in the earlier model was built of three- 
ply as an integral part of the body, is now a separate 
fitting. The following are the leading particulars of 
the machine, details of which are shown in the draw- 
ings on page 96 :— 


Areas (in square feet): Upper wings (without 


ailerons), 104.8; lower wings (both), 117.6; aileron 
(one), 8.4; balance of aileron, 0.8; elevators (each), 
8.4; balanee of elevator (one), 0.6; rudder, 8.8; 
balance of rudder, 0.4; 
16.0; fin, 4.4. 

Area of body, horizontal, 32.8 square feet ; vertical, 
53.6 square feet. 


tail plane (both sides), 





THE PFALZ SINGLE-SEATER FIGHTING AEROPLANE 


and the two pairs of interplane struts on each side 
slope outwards. 

The design of the attachments of the lower plane 
to the body are unchanged. From Fig. 1 it will be 
seen that the spars are cut down to a circular section 
at their extremities, and that a piece of steel tube 
is bolted over these ends. The lug on the fuselage 
has a circular-sectioned base round which the open 
end of the tube on the spar fits, while the lug itself 
is pinned into the fork on the spar in the usual 
manner. Both front and rear spars are attached in 
this way. 

The upper aerofoil section is shown compared with 
the R.A.F. section No. 14 on the general arrangement 
drawing. It will be noticed that the two sections 
approximate more closely than was previously the case. 

The wing construction of the upper and lower planes 
is similar. Each lower wing contains eleven ribs, 























} Swain So 


spar and trailing edge is absent, but a rectangular- 
sectioned strip of wood lies parallel with the rear 
spar between that member and the trailing edge, and 
strips of wood, tacked on to the leading edge, and 
the two spars, finish just behind this strip. These 
false ribs are placed midway between the true ribs, 
and the space between each false and true rib is 
again hisected by another strip. These latter pieces 
simply pass from the leading edge to just behind the 
front spar, and are built up into a T section. The 
ribs are of 2 mm. three-ply, with flanges tacked cn 
in the usual way, and are lightened to the extent 
shown in Fig. 2. The trailing edge is of wire. Each 
rib has fabric sewn over it. There are twelve steel 
compression tubes in the upper plane, and five in 
each of the lower planes. The bracing varies frorn 
steel tie rods of 5 mm. diameter to twelve-gauge 
piano wire. 
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DETAILS OF PFALZ SINGLE-SEATER FIGHTING 






S“Tue Encinecr” 


Ailerons.—The ailerons are fitted only to the upper 
wings, and are very similar to those of the D VII. 
Fokker. They are balanced, and have a high aspect 
ratio. They are constructed of light welded steel 
tube, and have the usual welded-up curved aileron 
lever, which works in a slot cut in the main plane. 
The hinges by which the ailerons are attached to the 
wings are very simple. A length of %/;,in. mild 
steel rod passes through eye-bolts fixed alternately 
to the wing and aileron, and is secured at one end by 
a knob, and at the other end by a‘split pin. Fig. 6 
shows how strongly the false spar, to which the 
aileron is hinged, is coupled to the rear spar. 

Siruts.—All the interplane struts are of stream- 
line steel tube, and not of wood as before. The centre 
section struts take the form of two “M’s.” A slight 
adjustment is possible at the three central points 
by means of a nut welded to the point of thé strut and 
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| a ball-headed bolt. The ball is drilled and fits into a | landing cables, and besides them a lift wire is fitted 
| pierced round socket ; a small bolt locks the joint. between the lower rear spar and fuselage joint and 
| The interplane struts are of precisely similar | the upper rear spar and centre section strut. The 
{design to those of the D VII. Fokker, and are of | lower front spar is also joined by a cable to a lug 


N-shape when seen from the starboard side of the | fixed a few inches from the front of the engine bearers. 
Fuselage.—1t is interesting to note that, although 


machine. They slope outwards from bottom to top, | , é 

but, since the spars are equal distances apart in the | in the new type many drastic alterations from the 
top and bottom planes, the front and rear limbs are | D III. Pfalz have been made, the method of con- 
parallel. They are attached to the spars by joints | struction employed for the fuselage has not been 
similar to those of the centre section, but in this case | changed. The body is of oval section, deeper in 
the strut carries the cup, and the spar has the ball- | proportion to its width than before, and has eight 
|headed bolt passing through from top to bottom. | lightened longerons, to which are fixed lightened 
| Fig. 3 shows the spar fitting, and explains the manner | cross bulkheads. Over this_ framework two thin 
|in which the bracing is fixed by a dome held down | three-ply skins are tacked spirally, as in the D Ills 
| by the bolt. The diameter and width of the struts, | Pfalz. The body is entirely without internal wire 
| both centre section and interplane, are given in | bracing. There is a strong bulkhead immediately 
| Fig. 9. The gauge of the metal has not been measured. | behind the engine, and forward of this the three-ply 








The wings are braced with the usual flying and | skin drops almost to the level of the engine bearers. 
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The sides of the engine are enclosed by aluminium 
cowls, and the front is covered by the radiator. An 
aluminium cowl rounds off the lower part of the 
nose, and joins the three-ply of the body. The pilot’s 
seat is missing, but it was supported on a steel 
tubular framework, which remains, and which is 
illustrated in Fig. 14. It should be noticed that the 
seat is adjustable both horizontally and vertically. 
there being three possible positions horizontally and 
two vertically. The pilot’s back rest is a simple strip 
of webbing attached to the sides of the fuselage, 
and the anchorage points for the safety belt are 
exactly as on the DIIT. machine. The body tapers 
consistently towards the rear, and finishes in a vertical! 
knife-edge. about I6in. deep. 

Tail.—The body and fin are not integral, as in the 
DIII., the fin being simply a self-contained unit 
of welded steel ‘tube and fabric, bolted into place. 
The fixed horizontal tail plane, however, is integral 
with the body, although the joint between the fuselage 
and tail plane makes an abrupt angle. The tail plane 
spars pass right through the body, and are connected 
by ribs, roughly lightened by the boring of many 
circular holes. Not only is the angle of incidence of 
the tail plane not adjustable, but the plane is incapable 
of removal. The camber is symmetrical, and its 
centre line is parallel and in line with the crank shaft. 

The balanced and divided elevators—in the D ITI. 
design the elevator was in one piece--are hinged by 
means similar to the aileron hinges. From the sketch, 
Fig. 10, which shows the manner of removal of the 
hinge rod, it will be noticed that the leading edge of 
the elevator is a steel tube, flattened to a vertical 
oval in the unbalanced portion, and to a horizontal 
oval in the balanced piece. The elevators are con- 
structed throughout of welded steel tube, and the 
balanced rudder has the same construction. The 
tail skid is a sturdy piece of ash with the usual steel 
shoe, and is balanced about its middle. The upper 
half is encased in the fuselage, and the shock absorber 
is of double coil steel spring. Fig. 7 shows the frame- 
work construction at the rear of the fuselage. 

Undercarriage.—The undercarriage was not salved, 
and in the general arrangement drawing the D ITI. 
undercarriage has been supplied, as the two are con- 
jectured to be substantially similar. From the 
sockets on the fuselage, it is clear that the limbs of 
the underearriage vee finished in ball joints. Accord- 
ing to a French source, the undercarriage is of the 
same type as that shown in dotted lines, but the 
centre line of the axle is vertically underneath the 
leading edge of the lower planes, and 31}in. below 
this leading edge at the centre section. The track 
is given as 6lin. 

Engine and Mounting.—The engine, a 180 horse- 
power Mercédés, guaranteed till January 30th, 1919, 
is carried on rectangular-sectioned ash _ bearers, 
measuring 35/;,in. by liin., which are lightened in 
places to an I section. At the front end the bearers 
project a few inches beyond the U-shaped front 
bulkhead. Two other similarly shaped bulkheads 
support the bearers in the places shown by dotted 
lines in the side view of the general arrangement 
drawing, and at the rear the bearers are mortised 
into the behind-engine bulkhead, so that the ends of 
the bearers are flush with the rear surface of the 
bulkhead. The top of the bearers is covered on either 
side with a three-ply shelf which extends to the side 
of the fuselage. An aluminium scoop on each side 
leads air-round the crank ease for cooling purposes. 
The air escapes by holes just above the level of the 
leading edge of the lower plane. 

Radiator—The radiator no longer occupies the 
position it had on the D III. model—.e., in the 
centre section—but now closely follows Fokker 
practice.. Fig. 8 shows the shape and construction. 
lt will be noticed that the whole radiator is situated 
above the crank shaft. The tank at the head of the 
radiator is of sheet. brass, covered with an aluminium 
lacquer. The construction is very simple. A large 
number of oval-sectioned tubes of thin brass—9 mm. 
by 4mm. cross section—are arranged vertically 
between the header tank and the radiator bottom, 
and are supported by two intermediate shelves. The 
tubes are staggered, and have their cross section 
inclined at a slight angle to the line of flight, so that 
the air currents have no straight path, but must 
impinge upon all the tubes in their course through 
the radiator. There is a peculiar aluminium “ blinker ”* 
on the starboard side, permanently fixed edge-wise 
to the line of flight. Its probable purpose is to prevent 
the propeller swirl from altogether missing the star- 
board part of the radiator, by deflecting the current. 
The fact that. it.is fixed on the starboard side, and 
that the propeller turns in an anti-clockwise direction 
when seen from the front, gives support to this view. 
Two aluminium shutters are fitted behind the radiator, 
one on each side. They are worked positively and 
independently by means of cables. The raciator is 
supported by two sheet-steel brackets, which are 
titted to the foremost bulkhead, a few inches above 
the engine bearers. 

Petrol Sysiem.—As in the D VII. Fokker, both 
petrol tanks are inside the fuselage. It will be seen 
that the seat is placed rather far back, and in con- 
nection with this. it is remarked that the main petrol 
tank—see Fig. 12—is placed low down in the fuselage 
underneath the rudder bar, and is covered with a 
three-ply footboard. Its capacity is 16.1 gallons. 


The auxiliary tank is sling from the gun bearers, 
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as shown in Fig. 13, and has a capacity of 2.6 gallons. 
This gives a total petrol capacity of approximately 
18? gallons. Both tanks work under pressure. The 
usual Mereédés oil tank is present, and holds, roughly, 
2 gallons. The throttle is a simple lever, without 
quadrant or ratchet, which is coupled to the car- 
buretter by light gauge steel tubing. and there is 
no sign of there having been any interconnected 
throttle on the control lever. The weided exhaust 
pipe points outwards and downwards. 

Controls.—The stick and its connections are illus- 
trated in Fig. 11. It will be noticed that only the 
gun triggers are found near the handles. The rudder 
bar is precisely similar to that of the D III. Pfalz, 
and has the same adjustment. The cables are enclosed 
in the body for the greater part of their length, the 
upper elevator cable passing right through the fixed 
tail plane. The aileron cables pass in the usual way 
through the lower wings, and are protected there by 
rolled tubes of varnished paper. At the point where 
they leave the lower plane and pass upwards to the 
aileron lever, pulleys of aluminium, neatly enclosed 
in cases of light-gauge sheet steel are provided,. 

Armament.—In common with the undercarriage 
and many instruments, both guns had been removed 
before the machine was inspected, but they were 
obviously of the Spandau type, fixed, and firing 
through the propeller path by means of the usual 
elutch and synchronising gear. The triggers are on 
the control lever. As in the Fokker biplane, two 
strong steel channels are fitted under the guns and 
over the engine. The double ammunition box is of 
sheet aluminium, but has a tin-plate top, and holds 
400 rounds for each gun. It would appear that links 
were used between the cartridges, as no special 
receptacle for the usual web belt could be found. 
A link and cartridge case defector is fitted to the 
top of the cowling. 

Instruments.—No instruments were salved, and 
all that can be definitely stated is that the compass 
was of the “‘ Pathfinder” type, and was fixed inside 
the cockpit. No dashboard was used, the instruments 
being instead distributed around the cockpit. It 
is reported that the pilot was provided with a para- 
chute, which was folded into the seat, and acted as 
a cushion, but this fitting was not salved. 

Propeller.— The propeller has a diameter of 
2780 mm. and a pitch of 2000mm. It has eight 
laminations of mahogany and walnut. 

Fahric and Painting.—The fabric is of the usual 
colour-printed variety. The body was painted dark 
purple from the nose to the rear of the engine, bluish- 
grey to the pilot’s cockpit, and a dark green shading 
into a light pea-green extending to the tail. The fin 
and rudder were creamy white, as was the part of the 
body above the tail planes, but the tail planes them- 
selves and the underneath portion of the body at 
the tail were painted in broad stripes of alternate 
black and white. 


Schedule of Principal Weights. 


Fuselage, without engine, guns, auxiliary tank 
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Tue Navat BupGeEtT 


THE naval budget proposed for the fiscal year 1920 
amounts to 2,644,307,046.05 dols, which is by far 
the largest sum that Congress has been requested 
to appropriate in a single measure. The estimates 
embrace a recommendation for another three-year 
programme, and include 200,000,000 dols. for the first 
year for the construction of the first units of the 
156 additional vessels comprised in the programme, 
of which sixteen will be capital ships. The estimates 
include an emergency fund of 175,000,000, dols., 
virtually all of which is for use in building torpedo-boat 
destroyers, submarines, submarine chasers and light 
eraft. For aviation the sum of 225,000,000 dols. 
is asked, and for ordnance purposes the reeommenda- 
tions aggregate 143,769,442 dols. 

Reealling the fact that but a few vears back Mr. 
Daniels was the vociferous exponent of a so-called 

“naval holiday’ in the building up of fighting 
fleets, the recommendation now made by him for 
another three-year programme is illuminating. 

Imitating the splendid pioneer work of the Sub- 
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marine Boat Corporation in building first a large 
flotilla of submarine chasers for the British Navy 
and, subsequently, a considerable similar force for 
the United States Navy, Mr. Henry Ford, known to 
Europe because of his cheap automobiles and his 
Utopian voyage of peace three years ago, undertook 
a little over twelve months back to provide the 
United States Navy with a large number of improved 
submarine chasers. Of these craft Mr. Daniels 
reports that the first ‘“‘ Eagle’? was completed and 
was given a successful trial on Lake Huron on 
October 10th, 1918, and the second “‘ Eagle ”’ boat was 
in commission on November 8th, and the third a few 
days later. They are steel seagoing vessels of 
several hundred tons displacement 


New SuaIps. 


The actual work of augmenting the American Navy 
during 1918 is thus described in the Secretary’s 
Report :—‘‘ During the year, including orders placed 
at navy yards, the following have been contracted 
for : Four battleships, 1 battle cruiser, 2 fuel ships, 
1 transport, 1 gunboat, 1 ammunition ship, 223 
destroyers, 58 submarines, 112 fabricated patrol 
vessels (including 12 for the Italian Government), 
92 submarine chasers (including 50 for the French 
Government), 51 mine sweepers, 25 seagoing tugs, 
and 46 harbour tugs, besides a large number of 
lighters, barges, and other auxiliary harbour craft. 
In addition to this, contracts have been placed for 
12 large fuel ships in conjunction with the Emergency 
Fleet Corporation. Ships launched during the year 
and up to October Ist, 1918, include 1 gunboat, 93 
destroyers, 29 submarines, 26 mine sweepers, 4 
fabricated patrol vessels, and 2 seagoing tugs. It 
is noteworthy that in the first nine months of 1918 
there were launched no less than 83 destroyers of 
98,281 tons aggregate normal displacement, 
compared with 62 destroyers of 58,285 tons during 
the entire nine years next preceding January Ist, 
1918. 

‘There have been added to the Navy during the 
fiseal year and including the three months up to 
October Ist, 1918, 2 battleships, 36 destroyers, 28 
submarines, 355 submarine chasers (including 50 
which were turned over to the French Government), 
13 mine sweepers, and 2 seagoing tugs. There have 
also been added to the operating naval forces by pur- 
chase, charter, &c., many hundred vessels of cominer- 
cial type, including all classes from ex-German 
Transatlantic liners to harbour tugboats and motor 
boats for auxiliary purposes. 

“* Among the ships added, mention should be made 
of the destroyer Ward, built at the navy yard, Mare 
Island, California, in the remarkably short time of 
70 days from the laying of the keel to the placing of 
the ship in commission. Only 17} days elapsed from 
the day the keel was laid until the ship was launched. 
This result was achieved by a most careful system 
of routing materials and handling labour, worked 
out by that yard in conjunction with its programme 
of destroyers now under construction. 

“In addition to new ships completed, there was a 
very large amount of work in refitting ex-German 
and Austrian ships for war uses, and in fitting up 
both commandeered merchantmen and new merchant 
ships as completed.” 


ENGINES AND ORDNANCE. 


The most striking engineering accomplishment 
during the year was the completion of the electrically- 
propelled battleship New Mexico, the results of the 
trials of which confirm the judgment of the Depart- 
ment in adopting this type of machinery for the battle- 
cruisers, and mark an engineering advance which 
will affect battleship construction the world over. 
Of her, the report says:—‘“‘ Despite the criticism of 
eminent engineers, the decision of the Navy Depart- 
ment, supported by the judgment of the best electri- 
cal engineers in the country, was followed in the full 
conviction that no mistake was being made. The 
wisdom of this decision has been amply vindicated by 
the performance of the New Mexico, which has been 
tested in every way, her trials including many more 
than those specified in the contract. She has failed 
in none of them; the operation of her machinery 
has been highly satisfactory in every respect; and 
to-day, in this unique vessel, the United States has 
a battleship which has no peer in the world’s navies, 
not only for economic propulsion and her less liability 
to serious derangement, but for her military superi- 
ority in greater manceuvring power and increased 
underwater protection.” 

It is a matter of common knowledge in technical 
circles just what was done by the Germans in damag- 
ing the machinery of their ships interned in the United 
States, so that they might not be repaired and made 
fit for service against the Fatherland. It. is also 
within the ken of the engineering world just how the 
German sabotage was neutralised by the experts of 
the United States Navy. mainly through the agency 
of electric welding. It is confidently claimed by the 
Secretary of the Navy that native resourcefulness 
thus saved a year in time, enabled the United States 
to transport at least 500,000 troops to France, and 
effected an economy which is conservatively . esti- 
mated at upwards of 20,000,000 dols. 

One of the greatest achievements of the Navy 
during 1918 was the design and construction of 
14in. naval guns on railway mountings. The mounting 
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was designed, built, and delivered in less than four | tion the path made by the rapid splashes in the water 


months. The first gun was shipped from the United 
States on the 20th of June, and was ready for service 
the last week in August, but did not get into action 
against the enemy until the 16th of September, in 
the vicinity of Laon. From that time on, that 
weapon, with its sister pieces, was engaged in firing 
against German bases far behind the enemy lines, 
and hitherto completely beyond the reach of allied 
artillery. These guns can be fired up to 45 degrees 
elevation, and have a range of 52,000 yards, approxi- 
mately 30 miles. Six locomotives and 70 cars, 
eonsisting of construction cars, berthing cars, fuel 
ears, workshop cars, &c., completely equipped con- 
stituted the train for the United States Naval 
Railway Battery No. 1. 


MINING THE NortsH SEA. 


Tn connection with the much-ta!ked of North Sea 
mine barrage, the tollowiny details are mad: public :— 
“The outstanding anti-submarine offensive project 
of the year was the closing of the North Sea by a mine 
barrage extending from the Orkney Islands to the 
territorial waters of Norway, together with a barrage 
across the Straits of Dover. The plan to close 
the North Sea, and thereby deny enemy submarines 
free access to the Atlantic from German bases, 
had its inception in the Bureau of Ordnance in April, 
1917, immediately tollowing the entrance of the 
United States into the war. At that time there had 
not been developed anywhere a type of mine suitable 
for the Scotland-Norway line, whereon the depths 
of water are as great as 800ft. and where a pro- 
hibitive number of mines of the then existing tvpe 
would have been required to mine this line from the 
surface to a depth of 250ft. to 300ft. 

*‘ A memorandum covering the possibilities of the 
new mine was prepared, advocating the laying of a 
barrage consisting of mines of this type across the 
North Sea, and this was given to Admiral Mayo, then 
leaving for England, where the project could be dis- 
cussed with the British Admiralty. As a result or his 
conference with the British authorities and of detailed 
information furnished them by British mining 
officers sent to this country, the Admiralty gave its 
approval to the scheme, and both Navies worked 
together in this big undertaking, more extensive and 
important than any mine barrage ever before con- 
sidered, much less carried out. 

“The following facts show briefly the magnitude 
of the operation so far as the United States is con- 
cerned. One hundred thousand mines were manu- 
factured, of which about 85,000 have been shipped 
abroad. Two new mine bases were established 
abroad, with a capacity for assembling and issuing 
1000 mines a day. 

“A special] mine-loading plant, with a capacity of 
. more than 1000 mines a day, was established near 
Yorktown, Va., by the Navy Department, in accor- 
dance with Congressional authorisation, about 11,000 
acres of land having been secured for the purpose. 

“The manufacture of the large number of mines 
required was a work of unprecedented magnitude, 
and necessitated unusual methods. It was clearly 
impossible, in the time available. to manufacture the 
mine as a whole in any plant; therefore the mine 
was divided into its many component parts and the 
parts were separately produced in a large number of 
industrial factories throughout the country. To 
show the extent of subdivision of work, 140 principal 
contractors and over 400 sub-contractors were en- 
gaged. The parts were assembled into sub-assemblies 
in this country, and the sub-assemblies were shipped 
to Europe, where the complete assembly was made 
just prior to issue to the mine planters. By carrying 
out the work in this manner a gain of a full year was 
made in the planting of the barrage. 

“The military results already obtained from the 
barrage more than justify the effort and cost expended. 
The number of submarines sunk or disabled in the 
barrage probably will never be definitely known, 
since it is impossible to keep close observation con- 
tinuously on a line 250 miles long, but Ordnance 
officers report that there is reason to believe that at 
least 19 submarines had: ended their career at the 
barrage before the middle of October.” 


Tue Davis Non-rREcor Gun. 


The Bureau of Ordnance has made a long step 
forward in perfecting a successful aircraft gun of 
the Davis non-recoil type. These weapons will be 
of l}in. or 2in. calibre, and can be used equally against 
hostile airplanes or submarines. As is well known, 
the Davis gun fires from both ends simultaneously. 
It has no breach. The projectile is fired from the 
muzzle of the gun, and a heavy charge of fine shot 
is discharged from the rear, the propelling charge 
being directed between the two. The result is that 
the shock of recoil from firing the projectile and the 
shock of recoil from firing the fine shot exactly 
balance each other. An intere-ting development in 
connection with the firing of the Davis gun is found 
in the substitution of the Lewis gun for the usual 
sighting purpose. This machine gun is mounted on 
the carriage of the Davis gun in such relation to the 
Davis weapon that from a height at which anti- 
submarine attacks are usually made the bullets of 
the Lewis gun strike in the same place as the projec- 
tile from the Davis gun. In operating this combina- 





informs the operator of his point of aim. When the 
Lewis gun bullet splashes reach the desired spot the 
airplane pilot pulls the trigger of the Davis gun. 


Guys. 


Regarding its output of guns, the Bureau of Ord- 
nance reports :—‘ During the past vear the Bureau 
has proved the type I6in. 50-calibre gun. This 
test proved successful beyond expectation, and this 
gun promises to be an exceptionally splendid piece 
of ordnance. The production programme of the 104 
guns of this type required has now been started and 
it is anticipated that the guns will be ready to meet the 
building programme. . The type 8in. bomb-throwing 
howitzer suitable for destroyers or larger vessels has 
been satisfactorily proved and is being delivered. 
The Y-gun, or depth charge thrower, developed by 
the General Ordnance Co., has been installed on all 
destroyers and has proved a most valuable weapon 
against submarines. The turret machinery of 
ships in commission has been maintained in good 
repair. The installation on the Mississippi has 
been tested, and successfully fired with the ship 
listed 74 deg., which, with the guns at 15 deg. eleva- 
tion, gave the calculated range. ‘The Idaho and New 
Mexico have been furnished with their turret material, 
the installation on the New Mexico being practically 
complete on July Ist. Recoil mechanisms have been 
improved by the addition of expansion chambers and 
by replacing doubtful springs on the Texas, Oklahoma, 
and Nevada. A simple modification for counter- 
recoil mechanisms has been developed and tested, 
so that the Bureau is in position to provide satisfactory 
mounts for firing at high angles. A pneumatic 
type of counter-recoil mechanism has been designed 
and will soon be tested, and, if satisfactory, will be 
adopted for all ships mounting 16in. 50-calibre guns.”’ 


RapDIOGRAPHY. 


A good part of the Report of the Engineer-in-Chief 
is devoted to the activities of the radio division of the 
Bureau of Steam Engineering. Details cannot be 
entered into here other than to say that there are 
substantially 4000 installations on naval ships and 
other eraft built and being built while on shore the 
Bureau maintains about 210 stations. Rear-Admiral 
Robert 8. Criftin says :—-“* In this far-reaching work 
there has been ceaseless progress, and much of it 
has been due to this Bureau. It has developed, 
or assisted in the development of, the use of radio 
for fire control, the radio compass, underground 
radio reception, the distant contro] of radio stations, 
the radio telephone transmitter, and radio equipment 
for aircraft. A large number of the units of the fleet 
and its auxiliaries have been equipped with radio 
compasses and radio telephone transmitting and 
receiving sets, both apparatus being of the greatest 
practical value. There are twenty-five radio compass 
stations ashore for locating enemy vessels and un- 
authorised radio stations, and tor assisting vessels 
to determine thcir position.” 

The development of radio telegraphic communica- 
tion from aircraft in flight to stations on land has 
been so advanced that it is now possible at a distance 
of 200 miles. Similar communication from land 
stations to flying aircraft is practicable up to dis- 
tances of 50 miles, and communication from aircraft 
resting on the water to points on shore can be eftecred 
at a maximum distance of 40 miles. The develop- 
ment of a radio. telephone for use on aircraft has 
progressed to such an extent that it is now possible 
to communicate by this means from aircraft in 
flight to statfons on land at a maximum distance of 
60 miles. Oppositely, telephone communication 
from land stations to flying aircraft is now practicable 
at a distance of 15 miles. The reporting at regular 
intervals of the positions of patrol planes and dirigi- 
bles to shore stations, by means of radio communica- 
tion, has been accomplished for distances up to 100 
miles, at several of the home coastal patrol air 
stations 

Ort FUEL. 


The Bureau of Steam Engineering has also carried 
out some notable experiments at the fucl oil testing 
plant, Navy Yard, Philadelphia. A White-Foster 
experimental boiler was fully tested for two primary 
purposes: first, to determine definitely its adapta- 
bility for the battle and scout cruisers recently 
authorised; and, next, to find the evaporative 
efficiency at varying rates of combustion of the 
several accepted types of oil-burning installations. 
The data was for comparison with boilers of the 
Yarrow, Normand, and Babcock and Wilcox types. 
As a result the tests disclosed that express type 
boilers having a large amount of heating surface and 
a thick tube bank, are even more efficient than boilers 
of the Babcock and Wilcox and similar types, at 
from low to moderately high rates of combustion, 
but that they are slightly less efficient at high to very 
high rates. The saving in weight, original cost. and 
cost of upkeep of the express type thus justifies its 
use in vessels of such high power as are now becoming 
the common practice of the navies of the worid. 











INDUSTRIAL BUILDING CONSTRUCTION IN 
TRAFFORD PaRK. 


THERE are few, if any, industrial centres in these 
islands covering a similar area that embrace so man 
and various phases of activity as Trafford Park, 
and there are not many that can lay claim to greater 
originality with regard to methods of building con. 
struction. In recent years factories and warehouses 
have sprung up in profusion, and the most recent 
monument to the Park’s enterprise is the large cold 
store, witha capacity of 10,000 tons of frozen produce, 
which has been erected to comply with the require. 
ments of the Ministry of Food. In all, some six 
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Fig.1—PLAN OF COTTON WAREHOUSE 


hundred acres of the Park have been disposed of 
for business undertakings, and much of that ground 
has been covered with buildings. Perhaps, the most 
remarkable of all the buildings so far erected are the 
immense warehouses operated by the Port of Manches- 
ter Warehouses, Limited, the major portion of which 
has been constructed during the war. There is 
somewhat widespread disposition to regard buildings 
erected during the war as of mushroom growth 
rather than of a permanent character, but such descrip- 
tion does not apply to the warehouses, which include 
special accommodation in fire-proof safes for bales of 
cotton, wool, and bonded stores, the closed capacity 
being some 500,000 tons. Cotton in the raw state 





Fig. 2—INTERIOR OF FIREPROOF COMPARTMENT 

is, of course, the chief commodity for which the 
“safes” have been erected. The cotton industry 
buys well ahead of its requirements,and must have 
ample storage space in close proximity to both ship 
and rail, both of which requirements are to be found 
in Trafford Park. 

In Fig. 1 we are enabled to give a plan of one of 
these huge warehouses. Fig. 3 on page 99 represents 
a general view of the warehouse showing the steel 
framework running along one end for carrying the 
cranes. Fig. 5 on the same page shows the 
operating floor which runs across the building, 
and the fireproof compartments on either side; 
Fig. 2 on this page shows the interior of one of these 
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INDUSTRIAL BUILDINGS IN TRAFFORD PARK, MANCHESTER 


(For description see page 98) 
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Fig. 3—-GENERAL ViEW OF COTTON SAFES Fig. 4—FERRO-CONCRETE TANK FOR SPRINKLER INSTALLATION 











Fig. 5—OPERATING FLOOR, SHOWING SAFES ON EACH SIDE Fig. 6—-HALL AND PICKLES’ STEEL WAREHOUSE 

















Figs. 7 and 8@—VIEWS OF STEEL WAREHOUSE DURING CONSTRUOTION 
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compartments or bays ; and Fig. 4, page 99, shows the 
ferro-concrete water tank for supplying the sprinkler 
installation. Two of these buildings have been 
erected. They are claimed to be the first structures 
of the type in the world, and their design was evolved 


carried on the outside of the building and all electric 
lights are doubly enclosed. 

The fire extinguishing appliances, which were in- 
stalled by George Mills and Co., Limited, of Rad- 


cliffe, are of a very powerful character, and consist 
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Fig.9—ROOF PLAN OF STEEL WAREHOUSE, SHOWING WIND BRACING 


. 

by ‘Mr. ‘Marshall “Stevens, [the managing director 
of Trafford Park Estates, Limited. The first was built 
some six years ago, and the second, or B, warehouse 
some three years ago. In each casethe main idea 
followed was to make the building of fireproof con- 
struction and to divide it up into bays or safes of 
reasonable dimensions, installing fire-fighting ap- 
pliances capable of extinguishing conflagrations, 
and preventing them from spreading to other parts 
of the buildings. The overall dimensions of the 
warehouse illustrated are 241ft. 6in. by 216ft. 103in. 
The building is divided up into an operating space 
and twelve bays or “ safes’ for storage. The operat- 
ing space consists of an intermediate floor or platform 
40ft. wide, running from end to end of the building 
and between two rows of storage bays or “ safes,” 
of which there are six on each side of the operating 
space. On this operating floor all sorting, weighing, 
and sampling is done preparatory to goods being 
stored or despatched. On the ground floor, under the 
operating floor,is a space for the storage of small 
lots, the bays or “‘safes”’ receiving all the larger 
consignments. Each bay measures approximately 
100ft. long by 35ft. wide by 40ft. high. 

Goods are brought to the warehouse by road or 
rail, lifted by means of an electric crane on to hand 
trucks standing on that part of the operating platform 
—see Fig. 3—which projects outside the building, 
and are taken thence into the inside of the building 
to be weighed, &c. After this operation they are 
lifted: by -means of electric cranes and deposited 
into store. There are six electric cranes inside the 
building, each crane serving the operating platform, 
and two bays or “ safes,” namely, one on each side 
of the operating platform—see Fig. 5. Hatchways 
in the operating platform permit of goods which form 











chiefly of drenchers and§* Jumbo” 7or “ Giant ” 
sprinklers, which have a lin. orifice instead of the usual 
jin. outlet, and are fed primarily by the reserve 
supply of water carried in the elevated tank shown in 
Fig. 4. A second reserve supply carried in an under- 
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is also connected direct with an adjacent water main. 
All doors are of the armoured type, and inspection 
openings are provided at convenient positions to 
enable the men in charge to view the contents of the 
various bays or “ safes ’’ from time to time. 

We understand that the Americans have copied this 
storage system for cotton very generally, and that 
quite a number of warehouses, built on similar lines 
to that above described, now exist in various parts 
of the United States. The architects for these build 
ings were Messrs. Chas. Heathcote and Sons, of 
King-street, Manchester, and the contractors the 
Russell Building and Contracting Company, Limited, 
also of Manchester. : 


Another warehouse of original design, but of totally 
dissimilar type, is illustrated in Figs. 6, 7, and 8, 
on page 99. The building was designed by the same 
architects for the firm of Hall and Pickles, Limited, 
iron and steel merchants, and is remarkable for its 
great height, and for the methods which have been 
adopted to make the structure eapable of withstand- 
ing the wind loads. The building is of steel and is 
378ft. Gin. long. It is divided into four main longi- 
tudinal bays, 94ft. 7jin. span between the centres of 
the valley stanchions. The structure is 236ft. 8in. 
wide, divided into two equal spans, 118ft. 4in. between 
the centres of the stanchions, and the height is 62ft. 
from datum to the level of the shoes of the roof 
principals. The principles on which the design is 
based are explained by means of the drawings, Figs. 
9, 10, and 11, and the claim that this is the only struc- 
ture in existence so treated for wind loads is probably 
justified. Before finally adopting the methods 
outlined below, a number of trials were carried out 
by the designers to ascertain the most reasonable 
and economical means of providing against the 
enormous wind pressure on a building of such large 
dimensions in an exposed position. This pressure, 
as will be seen from the drawings, was disposed of 
by transmitting all side wind pressure to the gables 
and all gable wind pressure to the sides of the struc- 
ture, through a series of bracings in the roof—on the 
plane of the bottom ties of the roof principals 
in the sides and in the gable ends. The wind load 
on each side stanchion having been calculated, 
one half of it was considered as acting at the base 
of the stanchion and the reacting face of the con- 
crete foundation was made of such size as to offer 
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Fig. 11-GABLE ENDS, SHOWING BRACING 


ground tank has also been provided, and it is brought 
into effect by means of a large automatic pump as 
soon as the pressure in the sprinkler main falls to 
a predetermined extent. It delivers water under 
added pressure direct into the sprinkler system, 
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Fig. 10—CROSS SECTION 


the “‘ small lots” being- deposited in the space under 
the operating platform: The construction of the 
building. consists of reinforced concrete and brick, 
steel roof px 
fireproof roof slabs 


ipals fire-proofed after egection and 
All lighting cables, &c, are 


while at the same time the supply from the overhead 
tank is automatically shut off by means of back 
pressure valves. Surplus water finds its way back 
to this underground tank, falls bein arranged in all 
fidors for that purpose. The éprinicler installation 





a sufficient area to the adjoining ground to prevent. 
sliding. The other half of the load, together with 
wind on the roof, was considered as acting at the 
head of the stanchion at points A indicated in the root 
plan Fig 9, transmitted thence to points B through 
the horizontal trusses—of which the bottom ties 
of roof principals form the struts and additional 
members form the ties—and thence to points C 
through the horizontal trust,of which the top boom 
of the valley girders forms the bottom tie, the struts 
and diagonal ties being formed of lattice construction 
suspended from the bottom ties of the roof principals. 
The drawing Fig. 11 shows how these stresses were 
provided for, and brought to the ground by means of 
ties introduced into the gable construction. Some- 
what similar treatment was followed in connection 
with gable wind, the pressure being transmitted to the 
ground through bracings in the sides of the building. 
It will be’noted that valley wind is also accounted 
for. 
The illustration Fig. 7, page 99, shows clearly 
these gable and side bracings, and some realisation 
of the size of the structure can be gained by a com- 
parison with the height of the man who may be seen 
standing near the extreme left-hand edge of the 
picture. The method of erecting the roof principals 
may algo be noted. They were lifted in halves and 
joined together in the air. The valley girders are 
10ft. deep. Fig. 8 shows the roof partly covered 
in and the wind struts and ties suspended from the 
roof ; Fig. 6 shows the completed building. ; 
The general contractors were Messrs. J. T. Hollin- 
worth and Son, of Patricroft, and the contractors 
for the steel work Heenan and Froude, Limited, of 


Manchester. 
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ELECTRIC WELDING. 
By THOMAS T. HEATON, of Uxbridge, Member.* 


In February, 1914, the author read before this Institu- 
tion a paper on “Some Modern Methods of Welding.” 
Tne exigencies of the war have led to a great development 
in the use of various systems of welding, both electric and 
otherwise. It may therefore bevof interest to return to the 
subject, giving some further particulars. In some respects 
electric welding has proved under present circumstances 
more advantageous than gas welding, because of the 
difficulty of procuring oxygen, carbide of calcium, &c., 
necessary in gas-welding processes, therefore the author 
deals with electric systems only in this paper, chiefly 
applied to the welding of mild steel. 

Tae author holds no brief for any given system of 
welding, and in confining this paper to electric welding he 
does not intend to imply that gas welding produces 
inferior welds. Indeed, he is of opinion that each known 
system of welding has its proper sphere, and that probably 
any given method may be the best in its respectively most 
suitable application. Tne author uses oxy-acetylene 
welding, and has done so for many years, before the war, 
with most satisfactory results. 


Are WELDING. 


Benardus.—-This system was patented in Great Britain 
in 1885 by Nicholas de Benardos and Stanislas O!zewski, 
both of Petrograd. It includes :—(1) The union of 
metals ; (2) their dis-union or separation ; (3) the forma- 
tion of apertures in metals ; and (4) the union of metals in 
layors. Tne process is thus shown to be of very general 
utility. Tat is to say, it can be used for welding, for 
cutting, and for perforating. It is interesting to note that 
the Benardos specification mentions metallic electrodes 
surrounded with carbon, It also mentions an apparatus 
called an electric solderer with two carbons side by side, 
and a magnet to deflect the flame to the object under 
operation. The author has manufactured steel barrels, 
drums, and tanks, &c., by this system for twenty-five years 
with success. 

Tae work is positive to a carbon electrode. Therefore 
no deposit can take place from the carbon to the work, 
which is of open-hearth mild steel of good quality. The 
weld remains soft and is purer iron than the original 
metal. Tne current is direct, the voltage being about 
90 volts, and the ampéres 250 to 500, according to the 
thickness of metal. ‘Tnere are haminered welds and fused 
welds, and the results are very good, seeing that the work 
is designed to suit the process, and the process the work. 
The are may be 1}in. or 2in. in length, and the heat may 
well spread’ over a fairly large surtace, which is, in the 
work in question, an advantage because it avoids extreme 
local stresses in the weld, and tends to prevent deteriora- 
tion of the metal surrounding the weld. 

The speed of welding is considerable. Welds in mild 
steel 3.5mm. thick can be made, including the heating 
and hammering, sound and petroleum tight, at the rate ot 
2.76 minutes per foot long; mild steel bosses fused and 
not hammered at 1.73 minutes per foot of weld ; and other 
fused welds 1.22 minutes per foot of actual welding. 
Eight inches of 15 mm. diameter carbon of good quality 
are consumed in welding 50ft. of mild steel Lin. thick. 


Cutting Mild Steel Plates. 








| Width Cost of 
Length.) Thickness. ot Time. Electricity. current and 
gap. electrodes. 
Feet. | Inch. Inch. mia. sec. Amps. d. 
3 } 3 0 415 23 
1 | 4 s 2 10 420 2 
1 2 1 25 420 1} 
1 } j 1s 0 45 375 13 
shait | € (diam.) 1} 50 0 425 39} 





_The carbon, 15 mm. diameter, is consumed as follows:—About 
3in, in the plates in each case and 24in. in the Sin. shaft. 


The gap is wider and the cost less than with oxy- 
acetylene, allowing for carbide and oxygen at fairly 
normal prices, respectively at 4d. per lb., and 4s. 6d. per 
100 cubic feet, but in cutting the 8in. diameter shaft the 
time is more than three times that with oxy-acetylene, 
and generally the oxygen cutter compares favourably in 
time, as oxygen, at h.gh pressure, blows away the melted 
metal quickly. The carbons are. taken at 4d. per foot 
long and the current at 1d. per unit. 

In the hammered wells the edges are butted, and pieces 
of scrap steel of the same quality as in the parts to be 
welded are laid on to thicken the weld. These are fused in 
before hammering, and they protect the abutting edges 
from burning. It is therefore a natural sequence to think 
of a metallic electrode in place of the carbon, and with such 
metallic electrode othér substances than iron or steel may 
be associated, and the Benardos specification mentions this 
fact. 

Slavianoff, also a Russian, introduced about 1895 a 
metallic electrode in place of carbon. In 1893 the author 
suggested a mild steel electrode to the late Mr. Dickinson, 
of the Bowling Iron Company, and it was tried unsuccess- 
fully. The experiment was not persevered with, or 
possibly a better result might have been attained. The 
author is not aware of any user of the Slaviancff system in 
this country, but understands it is in use in America, where 
the General Electric Company have developed it to a con- 
siderable extent. . . - 

_ Kjellberg.—Oscar Kjellberg, of Gothenburg, introduced 
into England in 1907 a metallic electrode to replace carbon. 
He made the work negative to the electrode, so that the 
natural tendency would be to deposit the metal of the 
Positive electrode on to the work. This system is largely 
and successfully used. The metal of the electrode is 
melted into the joint and then hammered. The metallic 
electrode is coated with a fusible silica flux, the object of 
which is to prevent oxidation and to insulate the electrode. 
The are dissipates this flux leaving no slag. Tho current 
is direct and varies according to circumstances, from 45 to 
90 volts. The electrodes vary in size, but generally may be 
taken as */,,in. diameter soft iron wire. The current may 
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be about 145 ampéres on work jin. to jin. thick in mild 
steel. 

It is not found to be really satisfactory to apply this 
system to work in mild steel to thicknesses of plate below 
fin. The author has tested welds in thinner material, but 
would consider them less satisfactory than hammered 
welds made with a carbon electrode. The heating is more 
local, and cannot be spread as with the freer carbon 
electrode. Nevertheless some remarkably good results 
are obtained by well trained welders in boiler repairs, ship 
repairs, &c. The speed of welding is not so rapid as with 
the Benardos are. The coating of the metallic electrode 
may be varied to suit the nature of the material to be 
welded, and the Kjellberg patent covers this in its specifi- 
cation. The metallic electrode melts away quickly and 
has to be changed. This is one of the details in which 
skill is required in the workman, because the weld is 
cooling while a new electrode is being inserted, so that at 
the point of junction of the old and new portions of the 
weld there may be a possibility of a defect. A skilled and 
careful operator can overcome this difficulty. 

The Quasi-Are.—This is a process in which a metallic 
electrode is used as in the Kjellberg process. It is the 
invention of Mr. Arthur Strohmenger, of London, and some 
excellent results are attained by it. Mr. Strohmenger 
has brought out various methods of covering metallic 
electrodes with fusible insulating coatings. The coating 
may be of such a nature as to supply constituents that. 
are burnt out of the metal in welding, and so compensate 
for their loss. With some electrodes aluminium wire 
is incorporated under the coating Blue asbestos yarn is 
especially preferred as a coating for the electrode for 
welding iron or mild steel, as it forms a reducing flux, 
and it may be smeared with a composition such as sodium 
silicate or aluminium silicate, &¢., to vary the fusing 
temperature of the yarn. Extreme care is used in the 
preparation of the electrodes and much stress is laid upon 
the gocd and regular quality of the metal of which they 
are composed, and upon the exactness and evenness of the 
coating. 

The metallic electrode is positive to the work and, in 
fusing, is deposited upon it. The coating in melting forms 
a vitreous slag, which covers the weld and flakes off more 
or less in cooling. The slag must be carefully removed 
if successive layers of weld are required. Its object is to 
protect the weld from absorbing oxygen and so avoid 
deterioration of the quality of the metal at the weld. The 
metallic electrode fuses into a joint prepared by bevelling 
the edges of the pieces to be welded. It is in almost direct 
contact with the metal to be welded, so that there is not 
properly an arc. The operation is otherwise very similar 
to that in the Kjellberg system, but there is no hammering. 
The electrodes vary trom about 14 s.w.g. to 4 s.w.g. in 
diameter for ordinary work up to jin. thick. 

This system appears to be best suited for thicknesses 
above */,in. thick, though, as in the Kjellberg process, 
thinner metal can be welded. The speed of welding is 
relatively greater for the greater thicknesses in comparison 
with that of oxy-acetylene welds, but is much less than 
with the carbon electrode up to fin. The heat is, of course, 
very local, and, as with the Kjellberg system, it cannot 
be spread over a large area. The current is direct, and the 
voltage recommended is about 100 volts, and much lower 
in ampéres than with the Benardos system, varying from 
20 to 175 ampéres, according to the thicknesses operated 
upon 

Cutting is possible with a metallic electrode by keeping 
the electrode from contact and maintaining an are. The 
electrode melts away in the cperation. It it touches the 
work it sticks to it. Occasicnal cooling by dipping the 
electrode in water is necessary. A carbon electrcde is 
more easily manipulated for this purpose. With the 
metallic electrode positive to the work and deposited as 
it melts on the negative electrode, which is the work, 
welds can be made upward. That is to say, the welder 
can work underneath the work and weld its under surface. 
This requires a particularly good workman. It can be 
done with other systems, but not so well, owing to the 
fact of the positive electrode depositing on the negative 
being a natural feature in an electric are. 

Many tests have been made both in the laboratory and 
in practical service with the systems described in the fore- 
going, and their utility has been fully demonstrated. The 
work, however, must be designed to suit the process, and 
the process must be regulated to suit the work, in order 
to be successful. Distortion due to the heat, or the effect 
of contraction must be allowed for, especially on flat 
surfaces, and anyone requiring welded jvints would do 
well to consult the welding expert before definitely deciding 
upon the details of his design. 

Other Inventors.—There have been many inventors 
at work on electric welding. Dr. Hugo Zerener, of Berlin, 
in 1890 introduced into Great Britain a system with two 
carbons and a magnetic deflector, apparently a variation 
of the invention of Benardos already described in this 
paper. It is not greatly used so far as the author is aware. 
Charles L. Coffin, of Detroit, was a prolific patentee of 
inventions connected with are welding, as was also Henry 
Howard, of Halesowen. 

C. H. A. Hoho and A. C. Lagrange, of Belgium, devised 
in 1892 an apparatus for heating metals to be welded. 
The metals to be heated are fixed to the negative pole and 
immersed in an electrolytic bath. The current passes from 
the positive pole through the solution, such as carbonate 
of potash, and returns through the metal pieces attached 
to the negative pole. The solution decomposes, depositing 
hydrogen on the metal pieces in a thin layer. The metal 
pieces heat and the film of hydrogen protects them from 
the solution. The metal is withdrawn from the bath as 
soon as the proper temperature is attained, and welded 
onananvil. The metal pieces are perfectly clean and the 
hydrogen protects them to an exient from oxidation, 
but only until they are upset under the hammer. The 
process is interesting, but not in general use. The systems, 
in which welding is done by means of the electric arc, that 
are most generally used are the Benardos, the Kjellberg 
and the Quasi-Are system. 

All the systems so far described are operated by hand. 
The work is either fixed on an anvil, a suitable support, or, 
as in the repairs of boilers, or other objects, by being heavy 
enough to remain stationary, and is connected to the electric 
circuit by an attached conductor. There are, however, 
and have been in the past in special cases, machined 
arrariged to hold the Work and to operate the electrode. 





These have not been found generally to produce better 
work or to weld more rapidly than can be done by a skilled 
welder by hand. Where they are successful is in special 
cases in which the: work is of a straightforward nature, 
and the position and travel of the work or the electrode, the 
one in relation to the other can be maintained. 


RESISTANCE WELDING. 


Electric Resistanee or Contact Welding.—This is the 
invention of Professor Elihu Thomson, of America. The 
author would like to correct a misstatement in his previous 
paper in which he referred to the resistance welding as the 
‘**Thomson-Houston’”’ system. <A letter was received 
from Professor Thomson too late to be published in the 
report of the “ Proceedings,” pointing out that Professor 
Houston was not associated with the invention. The 
author is not the only writer to fall into this error of nomen- 
clature, and takes the first opportunity publicly to correct 
it. The earliest application of the Thomson resistance 
welding introduced into this country was that of causing 
currents of electricity to pass through the abutting ends 
of pieces of metal to be welded, thereby generating heat 
at the point of contact, which also becomes the point of 
greatest resistance, while at the same time mechanical 
pressure is applied to force the parts together. 

Bars, angle, tee and other irregular sections are welded 
by this process, as are tubes, circular tires for cart-wheels, 
rims for the wheels of motor cars, frames, wire-netting, 
chain, and mild steel wire down to very small dimensions. 
Copper wire is also welded. In welding the heavier sections 
it is customary in some cases to hammer them while they 
are in the jaws of the machine, as it is found in practice 
thet some sections are thus more thoroughly brought 
together. If the heat shows indications of irregular 
distribution, the head of the hammer is sometimes used 
as an auxiliary conductor to bring more current from the 
jaw of the machine to the cooler portion of the metal under 
operation. The jaws are hollow and are cooled with water. 

The parts or p:eces to be welded are held in jaws as ina 
vice. One jaw is fixed and one adjustable, so that by 
moving the adjustable jaw the pieces may be brought into 
contact, and then after the current commences to heat and 
soiten the metal at the point of contact of the pieces being 
welded, to press them together until the weld is complete 
throughout their mass. The adjustment of the movable 
jaw is in the simpler machine made by hand, in others 
it is automatic. and for heavy sections is done by hydraulic 
power. In some machines there is an automatic cut-out 
to switch off the current when the weld is complete. It 
is desirable to see that the pieces to be welded, if of equal 
section, project each to-an equal extent beyond its respec- 
tive jaw. . 

In many cases the weld is finished off by hammering 
on an anvil or by mechanical means so as to remove the 
fin caused by the extrusion at the weld, and to toughen the 
joint and improve the quality of the metal in it. The 
current is single-phase alternating, and of very low voltage, 
being transformed down to about one to four volts at the 
electrodes, depending on the method of welding adopted. 

There are two methods of electric resistance or contact 
welding, namely, slow and fast :— 

(1) Slow welding, with a small electrical input and 
considerable time for application. By this method the 
metal is heated slowly, drawing it where required by 
tapping with a hammer to close contact, and when welding 
heat is obtained, set up rapidly and finished on anvil. 
By this method the metal is not burnt and no rotten metal 
is hammered back into the weld. The current is one to 
two volts. 

(2) Fast welding. Heavy electrical input is used for 
a short period and the metal burned at. the joint. The 
weld is closed up continually while burning occurs and after 
circuit is broken, until all soft and rotten metal is squeezed 
out from between the faces. This rotten metal is removed 
when cold by grinding. No hammering cn the anvil is 
done at all, so that only clean metal is left between the 
welded faces. The actual voltage applied to the jaws of 
the welder depends on the nature of the contact of the 
jaws, and may be anything between two and four volts. 


(To be continued.) 








ELECTRICAL ENGINEERS’ WAR MEMORIAL. 


Upwarns of 130 members of the Institution of Electrical 
Engineers have fallen in the War, while many others 
are broken and disabled, and it has been decided that, 
while it would be impossible to add lustre to their names, 
or adequately to express appreciation of their ungrudging 
service to the country and to humanity, it is fitting that 
means be taken to preserve the memory of those who have 
died and to give such help as may be needed to those who 
are wounded and disabled. The Electrical Engineers’ 
War Memorial Funa has been initiated to attain these 
objects. It is proposed that the Memorial should take 
the form of {1) a permanent record in the Institution 
building in the form of a bronze memorial ; (2) a fund for 
the following purposes: To assist the wounded and dis- 
abled, to provide help to the families and dependents of 
the killed and wounded, and to provide for the education of 
the children of those who have been killed or permanently 
disabled. A committee has been formed to carry out the 
details of the Memorial and members of the Institution 
are invited, not only to make personal contributions, but 
to co-operate and help in bringing the Memorial Fund 
to the notice of others. It is asked that all remittances 
should be made payable to “ The Institution of Electrical 
Engineers,’ and should be sent to the Institution. 








Warttne to congratulate Mr. K. B. .Quinan on his 
valuable services to the country by his work in the organi- 
sation of explosives production, the Fellows and Associates 
of the Institute of Chemistry say they recognise that through 
the technical training which he initiated for chemists 
engaged under him, many have gained experience which 
must prove of great benefit to them when they come to 


devote their oxfar gies to further thd Arts of Peate. 
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THE RICHBOROUGH TRANSPORTATION DEPOT 
AND TRAIN FERRY TERMINUS. 
No. Iv.* 


THE maximum number of men engaged in the 
various departments at Richborough was, at the end 





of April last, 19,441, of whom 8404 men were employed 








direct motor driven. The light machine shop is 
equipped with twelve 6in. lathes, seven 8in.-9in. 
lathes, two 30in. turning and boring mills, four 
light drills, two shaping machines, two 3}in. turret 
lathes, and one Sin. capstan lathe. This shop is 
served by a system of overhead runways which also 
gives a connection with the stores and stock yards 
adjoining. The heavy machine shop is fitted with 
two wheel lathes, three 12}in. lathes, one face-plate 





Fig. 25—-SMITHS’ 


in‘the;mechanical workshops and shipyard. At the | 
time of the Armistice the total number of men 
at the station had been reduced to 14,037, of whom 
5040 were employed in the mechanical and shipyard 
formation. It will thus be seen that, whilst transpor- 
tation the primary function of Richborough, 
yet thé most important of the several departments 
at that depot is that of the Chief Mechanical Engineer 
(Col. R. B. W. Holmes, O.B.E., R.E.). That depart- 
ment is charged not only with the building of a large 
proportion of the craft used in the cross-Channel 
services of the Inland Waterways and Docks, but with 
the maintenance of all the tugs, barges, and motor 
craft, and with the keeping in order and operation of 
the locomotives, rolling stock and crane equipment 
used by the marine and traffic departments at 
Richborough. In addition, it is responsible for the 
efficiency of the electric power, lighting, telegraph, 
telephone and water supplies of the station. 

The general arrangement drawing on page 103 
shows the lay-out of the workshops and shipyards 
at Richborough, and should be considered with | 
reference to the drawing on page 33 of the January 
10th issue of THE ENGINEER, which illustrated the | 
lay-out of the whole of the Richborough Transporta- | 
tion Depot and Train Ferry Terminus. The work- | 
shops and shipyards cover an area of 47 acres, of 
The 
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which 4} acres represent the covered-in area. 
buildings originally erected were constructed of 
Winget blocks, but subsequent extensions to the 
shops, end the new buildings recently erected, are 
of steel framing with corrugated sheeting. A 
panoramic view of a portion of one of the shipyards 
and some of the workshop buildings was given in our 
Supplement of January 10th. 

The workshops at Richborough were originally 
designed on very modest lines to serve the shipyard 
which was laid down in the autumn of 1916 as a 
barge building yard, but the subsequent development 
of the activities of the Inland Waterways and Docks 
Branch led to considerable extensions of the plant 
and a very large amount of constructional and repair 
work, some of it quite extraneous to that of the Inland 
Waterways and Docks, has been executed for various 
governmental departments, both at home and over- 
eas. The result is that Richborough is now replete 
with a comprehensive and self-contained workshops 
plant. 

The machine, smithy, fitting and erecting shops 
form one building of three bays, each measuring 





SHOP 





| in other departments and awaiting assembly. 


lathe, one 20ft. by 6ft. by 6ft. planing machine, one | 


3ft. by 3ft. by 8ft. planing machine, three slotting | 
| Shipyards, and for the military railweys in Flanders 


machines, one keyway and slot milling machine, one 
horizontal boring machine, two radial drillers, and 
one heavy vertical drill. The crane 
comprises two 5-ton overhead travelling 
The tool room, which, in addition to manufacturing 
tools for the machine shop, smithy and the works 
generally, deals with all grinding of tools, drills, &c., 


cranes. 


equipment | 


| drills, 


and 32 smiths’ hearths. In the newer portion of the 
smiths’ shop, as will be seen in Fig. 25, the hearths 
have the smoke exhausted by a system of overhead 
trunking with draught induced by a motor-driven 
fan. The pipe and coppersmiths’ shop has one 12in. 
and two 6in. pipe screwing machines, and a special 
pipe bending fire and slab. The coppersmiths are 
accommodated in a gallery at one end of this shop, 
and there is the usual coppersmiths’ equipment. 
The bolt and screwing shop has two bolt-making 
machines, three screwing machines, and one nut 
tapping machine. 

The fitting and erecting shop—Fig. 29, page 10 
26ft. to the underside of the roof trusses, and 
has two 10-ton overhead electric travelling cranes, 
and there is a pit for locomotive and crane repairs 
At one end of the fitting shop is a small brass sho) 
equipped with machine tools. An inspection ani 
finished store is provided for parts manufactured 
Th 
fitting shop hes a service of overhead runways serving 
the benches and having connections to the stores 
and stack yards. The fitting and erecting shop ha- 
been used for the general overhaul of plant and also 
for the erection of the I.W. and D. 5-ton standard 
steam cranes. These cranes, fabricated at outsic 
works, and assembled at Richborough, were erected, 
tested and packed for export at the rate of five cranes 
per fortnight. They are designed to perform the 
duties of a travelling crane on the 4ft. 84in. geuge. 
and to be capable of conversion into a floating, fixed 
or gantry crane for dock or general purposes without 
alteration to the machinery or ropes by using special 
jibs and extra balance weights. The sawmill end 
carpenters’ shop of 2 carpenters’ shop, 
132ft. by 25ft.,and a sawmill—Fig. 30—having two 
bavs each 132ft. by 25ft., and two bays each 50ft 
by 40ft. There is also a log band saw house and saw 
and tool grindery. The mould loft in connection 
with the shipyard is situated over one of the bays of 
the sawmill. ‘The sawmill machinery comprises eight 
circular saws, three tenoning machines, three mor- 
tising machines, two panel planing machines, two 
spindle machines, one heavy mortising and boring 
mechine, one hatch making machine, two band 
saws, and three surface planers, and other tools and 
appliances. The logging equipment consists of a hori- 
zontal log band saw, capable of breaking down logs 
ranging up to 48in. diameter. 


is 


consists 


The permanent way shop, measuring 190ft. by 
45ft., was designed for manufacturing standard 
points and crossings required for the National 


and elsewhere. The mechinery installed in this 
shop includes five planing machines, three radial 
two cold saws, double-headed — shaping 
machine, one punch and shears, one hydraulic rail 
bender, and one hydraulic riveter. In addition t 
the output of standard points end crossings, which 


one 








Fig. 26—INTERIOR OF ELECTRIC POWER 











STATION 


is equipped with a plane grinder, three milling| have been manufactured at the rate of forty sets 
machines, one shaping machine, two drills, and three per week, special work, such as scissors, diamond 
lathes, as well as with a tool grinding plant and | crossings, and other special permanent way has been 
hardening furnaces. The fitting shop in connection | completed. 

with the tool room is situated in a gallery on two sides| ‘In response to an urgent demand for the provision 
of the tool room in order to economise floor space. | of facilities for repairing petrol electric and petrol 
The smiths’ shop is divided into a smithy, a pipe and | tractors for the 60 cm. military railways in Flanders 
coppersmiths’ shop and a bolt and screwing shop. | a new building. 300ft. by 36ft., was added.to the 
The smithy has a 15 cwt. steam hammer, two 5 cwt. | works plant at Richborough in the early months ot 
steam hammers, a 14 cwt. Hercules spring hammer, | last year. This shop, illustrated in Fig. 31, is provided 


240ft. by 45ft. The machine shop is divided into 
light machine shop, heavy machine shop and tool 
room. The machines are grouped together in order 
to facilitate supervision, as the varied nature of the 
work undertaken did not permit of the machines 
being arranged for dealing with repetition work. The 
majority of the small machines are belt driven, 
although a number of the heavier machines are 
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* Ne. IIL. appeared January 24th. 
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with two overhead electric travelling cranes, and it has | shearing machines, joggling machine, beam bender 


an extensive store for the component parts of tractors, 
and a small machine shop for the repair of engines 
and other tractor parts. The tractors are brought 
from France by means of the Train Ferry, and on 
arrival at Richborough they are completely stripped, 
all the serviceable parts being subsequently used 
for re-building the engines and tractors. The 
electrics] shop, arranged for dealing with the repairs 
of armatures, switchgear and magnetos, forms a 
portion of this shop. 

Adjoining the tractor repair shop is the steel 
construction shop, a building measuring 300ft. by 
36ft., illustrated in Fig. 32. This shop is provided 
with punch and shears, drills, hydraulic riveters, 
&e., and, in addition to dealing with the repairs of 
the tractor parts, it is engaged on the repairs of crane 
jibs, &e. 

The pattern shop is a building 50ft. by 25ft., and 
its work has been largely devoted to repairs, and con- 
sequently a considerable number of patterns has been 
called for, and a total of 3500 patterns are held in the 
store. The brass foundry has a 30 ecwt. cupola, a 
200 lb. tilting furnace, and a three-pot underground 
furnace. The greater portion of the metal used for 
brass casting has been obtained from cartridge case 


and radial drill. 

& The electric supply for the operation of the work- 
shops, wharves, and also forthe lighting of the shunting 
yards and camps, is obtained from a central power 
station, equipped with three Babcock and Wilcox 
water-tube boilers, with chain grate stokers, two 
250 kilowatt Browett-Lindley-E.C.C. direct current 
generating sets, one 250 kilowatt Browett-Lindley- 
Pheenix alternator, and two Phoenix motor alternator 
sets. The two switchboards were supplied by the 
British Westinghouse Company, Limited. An _ in- 
terior view of the power-house is given in Fig. 26, 
and a plan of the lay-out of the building is given in 
Fig. 27. The direct current supply, used in the work- 
shops and area in the proximity of the power station, 
is at 220 volts pressure. The supply for the wharves 
and the outlying areas is distributed at 3500 volts, 
three-phase through three sub-stations, the con- 
version being effected by rotary converters, and the 
final distribution being at 220 volts, direct current. 
The compressed air supply for the shipyards and work- 
shops is obtained from a central compressor house, in 
which are installed three Alley and MacLellan 
vertical high speed air compressors, each capable 





of delivering 2000 cubic feet of free air per minute. 


scrap, which is melted down in the cupola and then | The boiler-house equipment consists of four Thompson 


used for the various mixtures. The iron foundry— 


boilers, fitted with under-feed mechanical stokers. 


Fig. 33—-measures 140ft. by 45ft., and is served by | The compressed air mains laid throughout the works 


two 5-ton overhead travelling cranes. 
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There is a! total approximately two miles. 
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Fig. 27--PLAN OF ELECTRIC POWER STATION 


5-6 tons cupola and a 3-ton cupola, both of which 
are provided with a staging and electric hoist. There 
are also loam grinding and fettling sheds. Casting is 
carried out on six days of the week, and the average 
weight of finished castings has amounted to 20 tons 
weekly. 

It will be noticed from the general arrangement 
drawing on page 103 that there are two shipyards, 
one on either side of the river Stour. Shipyard No. 1 
is confined to the building of barges and other similar 
craft, whilst shipyard No. 2 was established subse- 
quently for the primary purpose of building seaplane 
towing lighters required by the Royal Naval Air 
Service. The two yards are connected by a hand 
operated swing bridge, as shown in the drawing. 

To serve these two shipyards are two plating 
sheds, designated plating shed A and plating shed 
B respectively. The former is housed in a building, 
250ft. by 50ft. long, which is illustrated in Fig. 34. 
The machinery in this shop comprises plate and angle 
furnaces, punch and shears, 20in. plate bending rolls, 
mangle rolls, 20ft. plate edge planer, two counter- 
sink radial drills, beam bender, multiple punch, 
joggling machine, radial drill, three screwing machines, 
hydraulically operated garboard bender, hydraulic 
manhole punch, two hydraulic riveters, and elec- 
trically operated hydraulic pumps with accumulator. 
This plating shop has a system of overhead runways 
capable of lifting two tons. Plating Shop B measures 


192ft. by 30ft., and it is equipped with five punch and 


At one period in the history of Richborough an 
average of thirty-five to forty locomotives were 
regularly in service at that depot in dealing with the 
traffic to and from the wharves, dumps, shipyards and 
workshops. These locomotives were maintained 
in running repair, and, in addition, a considerable 
number of locomotives were received from over- 
seas and returned after repairs by means of the Train 
Ferry service. In addition to the operation and 
maintenance of the cranes and derricks at the Rich- 
borough wharves, many cranes have been re-built at 
and sent overseas from Richborough, whilst second- 
hand cranes and derricks have been brought there 
from different parts of the country for dispatch 
overseas after alteration. In the wagon department 
at Richborough the werk included, in addition 
to the building of 632 side and end-tip wagons, the 
repairing of no fewer than 9577 I.W. and D. rolling 
stock, War Department vehicles used on the Train 
Ferries, and also the common-user wagons which 
were handed over hy the South-Eastern and Chatham 
Railway at Minster B Junction ina damaged condition. 

The work of the Chief Mechanical Engineer’s 
Department is centralised in one headquarters’ 
building adjoining the Sandwich-Ramsgate highway, 
which passes through the entire length of the depét. 
A system was in force which provided for the work 
being executed by the workshops against requisi- 
tions issued from a central order office. Progress 





was there recorded by means of a chasing staff, 





and all of the inter-transfer work and the dispatch of 
the finished material was arranged by the order 
office, which was in close touch with the drawing, 
costs and stores offices. The drawing-office system 
provided for the use of standard detail sheets on paper, 
upon which the drawings were made and from which 
the blue prints accompanying the orders were taken. 
The works costs office had a system based on the most 
approved works costing practice, but in these arrange. 
ments consideration had to be paid to the fact that 
the labour employed came under a military vote, 
and, therefore, to meet the requirements of the 
Finance Branch of the War-office, separate costs 
were maintained for labour as well as material. The 
time office fulfilled the function of connecting the 
works administration with the military organisation, 
for, although the labour was largely controlled under 
ordinary civilian methods, yet the men were engaged 
under military discipline, and they were consequently 
administered in the usual Army fashion. The work- 
shops were provided with time clocks in which the 
daily job cards were used. These cards were collected 
by the time office for the purposes of its records, and 
were forwarded, along with the other time records, 
to the costs office to enable the cost of the work to 
be ascertained and recorded. In addition to com- 
piling these time records, the time office acted in the 
capacity of a labour office, and determined the 
various labour claims of the several workshops and 
departments, and selected the men required for over- 
seas drafts. As we have said before, the whole of 
the personnel was 2 military one, and no civilian labour 
was employed, with the exception of women on the 
dumps and wharves, who were brought to and taken 
from their work by trains to the outlying towns of 
Margate, Ramsgate and Deal. In the early stages 
the men worked from 7 a.m. to 5-15 p.m. on six 
days of the week, with half a day holiday on the 
Sundays. In the workshops three shifts of eight 
hours each, for six days of the week, were worked. 
The workshops were controlled by officers, the fore- 
men generally holding either warrant officer's or 
sergeant’s rank, and the leading hands lower non- 
commissioned rank. The pay of a military mechanist 
(Warrant Officer, No. 1) is eight shillings per day, 
that of the highest skilled sapper three shillings and 
two pence per day, whilst the pioneer doing ordinary 
shop labourer’s work receives one shilling and eight- 
pence per day, the usual rates of pay for men of the 
Corps of Royal Engineers. 








ELECTRIC POWER SUPPLY. 





A veErY interesting contribution to the debate on the 
past, present and future of electricity supply by the 
members of the Manchester Association of Eng'neers 
on Saturday last wa: made by Mr. S. L. Pearce, M. Inst. 
C.E., the chief engineer of the Manchester Corporation 
Flectricity Department. Mr. Pearce, to commence with, 
gave @ summary of the chief points in the history of 
electricity supply, dating from 1879. At present, he 
said, the bulk of the electricity supplied to the public 
was furnished by three classes of undertakings :—(1) 
Local authorities, 330; (2) companies operating under 
limited tenure, 308; and (3) power companies, 35. The 
capital invested was, he explained, £120,000,000, and the 
total output nearly 3,000,000,000 Board of Trade units. 
The capacity of the plant installed was 2} million kilo- 
watts, and of the plant under construction 700,000. With 
regard to reconstruction, Mr. Pearce said that it was not 
so much an engineering difficulty as a political one, using 
the term in its widest sense. A strong feeling, he con- 
tinued, had grown up in favour of the creation of a new 
central tribunal in the shape of an independent Board of 
Commissioners, to which would be transferred the existing 
powers of the Board of Trade, the Local Government 
Board, the Local Government Board for Ireland and the 
Scottish Office. Such a board, Mr. Pearce advocated, 
should have the following duties :—(a) To approve the 
general lines of development of the supply industry, so 
as to secure reliablity of supply, conservation of coal 
and the furnishing of the cheapest supply possible; (b) 
to standardise the frequencies and voltages; and (c) 
to facilitate the granting of wayleaves. He recommended 
that 50 cycles per second should be adopted as vhe standard 
for the country, but that in certain areas 40 and 25 cycles 
might be retained as local standards in view of large 
developments in those periodicities. A further recom- 
mendation was that neither public nor private under- 
takings, including ratlways, should extend at frequencies 
other than 50 cycles without the sanction of the central 
board. For distribution, the voltages recommended were 
240 and 480 for direct current and 415 and 240 for three- 
phase alternating current, while for transmission voltages 
30,000 to 60,000 between phases was suggested. 

After dealing with the recent reports of the Coal Con- 
servation Sub-committee and the Reconstruction Com- 
mittee on Electric Power Supply, the author went on to 
discuss the subject of the size and number of power 
stations required. The latter, he said, was determined 
almost entirely by problems ot transmissiun and trans- 
mission costs. He defined the future super-power station 
as being of not less than 100,000 kilowatts, with 25,000- 
kilowatt units as the minimum, steam pressure 350 lb., 
generating voltage 6600, transmission voltage 33,000 to 
66,000. The coal consumption should be slightly less 
than 20,000 B.Th.U.'s per kilowatt-hour. 

Regarding the transmission problems, Mr. Pearce 
prophesied that the future stations would not be placed 
more than 20 to 25 miles apart, unless in very exceptional 
cases, when both cheap coal and abundant water supplies 
rendered it commercially possible to extend that distance. 
The main transmission lines of the country would be laid 
underground and worked at the highest possible pressure, 
overhead lines being used only for subsidiary purposes. 
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RAILWAY MATTERS. 





To sueceed Mr. A. H. Johnson, the signal and telegraph 
engineer, London and South-Western Railway, who has 
retired owing to ill-health, the assistant signal and tele- 
graph engineer, Mr. W. J. Thorrowgood, has been 
appointed as acting signal and telegraph superintendent. 


Amonea the Empire Medal Awards granted to those who 
have done heroic deeds at home, and announced in the 
London Gazette of January 16th, was Joseph Ashton, 
signalman, who “ Displayed great courage and devotion 
to duty during an air raid, when the signal-box in which 
he was working was struck by a bomb.” 


Now that hostilities have ceased it is proposed to 
re-establish rail communication between Dover and 
Folkestone, possibly, for the present, by a light railway. 
It may be remembered that the existing line is obstructed 
by a serious landslip which occurred on December 19th, 
1915. Moeanwhil> the work of repairing the existing line 
is to bo taken in hand immediately. 

A PROPOSAL is on foot for a railway along the Cumber- 
land coast connecting Silloth, on the Solway Firth, with 
Maryport and the industrial distriet of West Cumberland. 
The promoters claim that such a railway would assist 
in the development of both the egricultural and mineral 
industries of Cumberland. It is stated that the whole 
coastal area near Sloth is undevmined with coal, the 
seams running out under the sea, as at Whitehaven. 


Ir is stated by the Jrish Times that the London and 
North-Western Railway C>mpany is having four new 
steamers built for the Irish service. Our contemporary 
states that the order for these vessels was placed a couple 
of years ago, but our own information is that they were 
ordered longer ago than that, being designed by the late 
Brigadier-General (then Commander) Holland, who left 
Holyhead to assist the Government nearly four years ago. 


Tar incident of the broken rail between the Temple 
and Charing Cross stations of the Metropolitan District 
Riilway, which considerably disorganised the traffic the 
other evening, draws attention to the fact that all the 
running lines on the D‘strict Railwey, being equipped with 
track-circuits, any brceken rail causes the track-circuit 
current to be short-circuited, so that the signals pro- 
tecting the area wherein is the broken rail are thrown to, 
and kept at, danger. 


A PARAGRAPH in the papers ten days or 80 ago as to 
increased travelling facilities would appear to be some- 
what too optimistic. The coal situation may be easier, 
and the cessation of munitions traffic has reduced the 
strain, but there is still a lot of work for the railwaymen 
and locomotives overseas. Some of the cases of hardship 
on suburban and branch lines, which the exigencies of 
the then military situation imposed a year ago may be 
modified, but no great improvement in passenger facilities 
is likely yet, especially in view of the introduction on 
February Ist of the eight-hours day. 


Tur German dream of the Berlin-Bagdad railway 
having vanished, a scheme has now been set on foot 
to ettablish direct railway eccmmunication between Rome 
and C nstantincple, with a ferry boat service between 
either Brind’si or Otrato, and the port of Valona on the 
opposite side. As the Channel is only 45 miles wide at 
that point, it is not believed, in view of recent experience, 
that there would be any difficulty in organising such a 
ferry boat service. This route, besides giving valuable 
aid towards the develepment of Serbia, would shorten 
the distance between Reme and Constantinople by 640 
miles, compared with the present route through Udine. 
Between Rcme and Salenica there would be a saving of 
786 miles, ecmpared with the present Udine route. To 
Athens the reduction weuld be 570 miles; to Bucharest 
the saving would be 370 miles, and to Belgrade the 
distance would be 300 mile; less. 


In the “ Political Notes’ column of a London morning 
newspaper, it was stated on Tuesday last that a debate 
will be raised on the Address in the House of Commons 
on the working of the arrengement for the control of the 
railways during the war. It was remarked that the grants 
of the T.easury to the railways have resulted in the 
expenditure of public mcney to a present total of 70 
millions a year, and a demand will be made that this 
expenditure shall be put an end to. The debate will, 
it is said, raise the whole question of State control of 
railways, present end prospective, and that an amend- 
ment has already been framed cn the subject.. On this 
point we would observe that a very interesting debate is 
likely, especially when it is shown that the whole of this 
sum has been expended in war wages, and that goods are 
still being carried at pre-war rates. In the United States, 
on the other hand, passenger fares have, as here, been 
increased by 50 per cent. and freight rates by 25 per cent. 
Yet there is an estimated deficit of £50,000,000 for 1918, 
as compared with 1917. 


REFERENCE is made above to the little likelihood of 
any important changes in the passenger train services 
at present. Cases of hardship may be remedied, and 
some such are being modified as from to-morrow, February 
Ist. On the London and North-Western a new train is 
to leave Euston at 11 a.m. for Liverpool, and a return 
train leave Liverpool at 3.55 for Eusten. This train 
will take 4 hours 45 min. Before the war there were 
thirteen through trains from Liverpool, seven of which 
made the journey in from 3 hours 55 min. to 4 hours 
20 min., whilst one train in the opposite direction tock 
3 hours 35 min. Latterly,‘ there have been nine trains 
only from Liverpool, six of which were given from 4 hours 
40 min. to 5 hours 5 min. Moreover, the London and 
North-Western is at present the only through reute. The 
above new treins are to he.ve an up and down Manchester 
connection, taking 4hours 45 min., as compared with 3 hours 
30 m‘n. in pre-wardays. The 8.30 a.m. from Manchester, 
which used to be worked by the Charles Dickens, is being 
restored ; since Januery, 1917, it has run to Birmingham 
only. On the Great Northern the 7.15 a.m. from King’s 
Cross to Leeds, but leaving at 7.30, and the 2.55 p.m. 
from Leeds to L-ndcn, will be restored, also the 1.40 p.m. 
to Newcastle. The luncheon car on the 7.50 a.m. from 
Newcastle and the dining car on the 5.30 from King’s 
Cross are heing resumed. 





NOTES AND MEMORANDA. 





A systrM of purifying boiler feed-water was recently 
described by Mr. J. P. D'jxhoom to the Royal Institution 
of Dutch Engineers. He coalesces the globules of oil 
in the water by means of a 110 volt continuous current, 
and then extracts the oil by means of pressure filters. 


A NEw use for the aeroplane has been found in the con- 
vevance of material for the construction of a wireless 
telegraphy station in the far interior of China. There are 
neither roads nor railways to the site, so the Marconi 
Company has arranged with Mr. Handley Page to trans- 
port the materials on big aeroplanes. 


In a recent lecture before the Manchester Association 
of Engineevs, Mr. J. Bibby said that the consumption of 
electrodes in electric steel furnaces had been reduced by 
the fitting of glands in the roof of the furnace, so that it 
was now only about 10]b. of graphite per ton of steel ; 
7 lb. being consumed in melting and 3 Ib. in refining. 


Estimates which have been made out in connection 
with the American shipbuilding yard at Hog Island show 
that the cost of electrically welding the joints in a ship. 
as compared with riveting. would effect a saving of 60 
per cent. in cost, while the welded ship would require 
about 18 per cent. less steel. 


Tue big Farman seroplane which it is proposed to 
employ in the Paris-—London service can carry a load of 
about three tons, and itself weighs some two tons. The 
span of the wings is 94ft. 6in. The passenger accommo- 
dation, which is for fourteen persons, is totally enclosed. 
The machine can rise to 1500ft. in four minutes, 3000ft. 
in ten minutes, and 6000ft. in twenty-eight minutes. 


Aw alloy of aluminium with 10 per cent. of calcium is 
said to be not only lighter than aluminium itself, but to 
have exceptional merits. It can be readily remelted, 
does not decompose in water, and is more resistant to 
corrosion than allovs of aluminium with copper, tin, or 
zinc. In castings, it takes on minute details of moulded 
designs, it machines well and satisfactorily, and is free 
from brittleness. 


Dorine last year the East Pool tin mine, Cornwall, 
installed a Richards gas-producer furnace for the produc- 
tion of reslgar (red arsenic). It proved so satisfactory, 
says the Western Morning News, that the Government 
took it over and has since produced high-grade realgar 
We believe that this is the first time that this industry 
has been successful in England—Germany having been 
the chief producer in the past. 

MAGNESIA is advocated in the South African Mining 
Journal as a reagent for neutralising acid mine water. 
Tt is claimed that while twenty-eght parts of lime would 
be required only twenty parts of- magnesia are needed or 
fifty-three parts of soda. Although theoretically lime 
is nearly twice as efficient as soda, it has been found in 
practice the soda is superior to lime, owing to the greater 
solubility of its product with sulnhurie acid—sulphate cf 
soda or Glauber’s salt has an addi‘tione] advantage over 
lime owing to this solubility of its product ; it does net 
precipitate and the-ebv choke pipes, &e., as the almost 
insoluble sulphate of lime (gvnsum) dees. ‘The advan- 
tages of magnesia ove” lime »”e the same as those of sod, 
the sulphate of magnesia formed be'ng verv_ solub'e. 
Magnesia has also an advantage oven soda, it being venv 
insoluble in water, wheve.s carbonate of soda is readily 
soluble, causing loss in working. 


ITALIAN motor car exports showed a falling off for the 
finst six months of 1918, as compared with the correspond- 
ing period of the two preceding yews. From January 
Ist to June 30th, 1918, theve weve exported a total of 
2356 lorries and touring cars, having a total value of 
approximately £1,400.000. comnare1 with a total of 4148 
vehicles in 1917 and 2731 in 1916. The number of touring 
ears exported during the first six months of 1918 was 
728, this constituting a record, for the figures of the two 
preceding years weve 244 and 569 rexpectively. The 
decrease was in the lorries. which dropped from 3904 for 
the first half of 1917 to 1628 for the fi-st half of the past 
yew. The imports of motor vehicles into the country 
were very low during the first half of 1918, the value be‘ng 
about £15,000 for ninety-two touring cars and one lorry. 
For the corresponding period of 1916, the figures were 
178 lorries and nine touring cars. 


In the course of a lecture delivered recently at the 
British Scientific Products Exhibition, at Manchester, 
Professor H. B. D’xon, F.R.S., said that high explosives 
used in war were all solids for convenience sake. They 
could burn slowly and could be detonated. Picric acid, 
the well known yellow dye, was a high explosive some three 
and a-half times more powerful than gunpowder and far 
superior in shattering effect. It was the first high explo- 
sive used in English shells. Trinitrotoluene did not 
combine with metallic oxide, was cheaper, and had a 
more convenient melting point. The shattering effect 
of T.N.T. was modified by admixture with any mild explo- 
sive, having an excess of oxygen, ¢.g., ammonium nitrate. 
Amatol had, however, gradually superseded other high 
explosives during the war. The explosion of this material 
was less rapid and shattering, but it gave a greater flame, 
was far cheaper, and was practically smokeless. 


In the paper on the ‘‘ Use of High Pressure and High 
Temperature Steam in Large Power Stations,’ which Mr. 
J. H. Shaw read before the Institution of Electrical 
Engineers, the author said, it must be admitted that in 
order to attain a higher overall efficiency it is necessary to 
increase both the pressure and the temperature of the 
steam. An increase of pressure with a constant tempera- 
ture would mean that the dew point is carried further up 
the turbine towards the high-pressure end, thus tending to 
accelerate blade erosion in the lower stages and a reduced 
stage efficiency of the turbine. Also, the high-pressure 
blading of a turbine is considerably less efficient than the 
low-pressure stages, and although the losses in the high- 
pressure end are partly recovered in the low-pressure 
blades, it is apparent that to assume that a turbine for 
extra-high pressures can be built with the same efficiency 
as one for a lower pressure (within limits) is taking a hopeful 
view, and that there is justification for hesitation before 
adopting extra-high pressures on the part of managers 
responsible for the financial results of large undertakings. 
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THE improvement and extension of the Dacca Water- 
works, India, are to cost Rs. 2,42,348. 


Tr is said that enough work will be found in the new 
Municipal foundry at Johannesburg to keep six moulders 
going. 

Durine last year Great Britain imported 193,074,560 
gallons of petrol, or nearly fifty-four million gallons more 
than in 1917. 


Str Huan Currrorp, Governor of the Gold Coast, 
has decided not to proceed with the Government Bil) 
for the imposition of a £2 per ton tax on palm oil, until he 
has received further instructions. 


Sir Hersert AvstTIN is offering ten guineas, if nine 
others will do the same, to make a 100 guineas prize for 
the best 84in. all geared lathe made by a member of the 
Keighley Association of Engineers. 


THERE is, says the Manchester Guardian, a strong 
body of opinion in Pekin which advocates the inter- 
nationalisation of the Chinese railways as being the only 
means of securing equal opportunity for all. 

Tue German synthetic rubber factory at Leverkusen 
is capable of turning out about 165 tons of methyl rubber 
per month. Thehard variety is claimed to bea 20 per cent. 
better electrical insulator than natural rubber. 


THE Merchant Shipping (Convention) Act, which was 
passed in August, 1914, with the object of enforcing the 
carrying by all seagoing vessels of lifeboats and rafts 
eufficient for all on board will not come into force until 
July Ist next. 

In a paper read before the Engineering Association of 
Ceylon Mr. D. J. Wimalasurendra stated that within 
quite small areas round Colombo and Kandy the water- 
falls of Ceylon could be made to produce over 200,000 
horse-power without the aid of impounding reservoirs. 


An electric furnace for refining steel, which has recently 
been started at Baracaldo, Spin, has a capacity of 2} 
tons per charge. It is supplied with two-phase current 
at 70 volts, and uses about 450 kilowatt-hours per ton of 
a‘eel. The best output obtained so far has been 174 tons per 
24 hours. 


Mr. W. Rarrt, consulting cellulose expert to the 
Government of India, estimates that paper pulp to the 
extent of 20,000,000 tons annually could be produced 
from bamboo and grasses in India. He says that the 
last difficulties in the manufacture of bamboo pulp have 
been overcome, and that it can be produced for about 
£1 143. per ton, as against £4 10s.—the normal price of 
wood pulp in Europe. 

THREE Dutch companies have each received orders 
for the repairing of 20 British ships dam»ged during the 
war. The firms in question are the Rotterdam. Dry 
Dock C-mpany, Wilton’s Shipyard, also of Rotterdam, 
and the New Waterway Shipyard, of Schiedam. The 
nerewary materials will in each case be supplied by 
England. There is also a proposal on foot that the same 
compnies should undertake shipbuilding with British 
materials. 


German chemical and dye works, says the Morning 
Post’s Berne correspondent, are being rapidly re-adapted 
tor the manufacture of peaceable products, and the future 
is regarded as by no means unpromising. Manufacturers 
rerlise that they will not be able for some time to come, to 
export 70 to 75 per cent. of their total output, but they 
are already resuming the production of dyes from coal 
tar, and the manufacture of pharmaceutical products has 
been carried on at full pressure throughout the war. 


Accorpina to the Iron Age, the Canadian Council 
for Scientific and Industrial Research intends to manufac- 
ture carbonised lignite briquettes. A plant costing about 
£80,000 will be constructed near Estevan, Saskatchewan. 
The proposal is to take two tons of podt lignite with about 
32 per cent. of moisture and 7300 B.Tb.U. per lb., and turn 
them into one ton of briquettes containing 5 per cent. 
moisture, and having a fuel value of 12,000 B.Th.U. 
Sulphite liquor, the waste product from pulp mills, will 
be used as the binder; it is smokeless and odourless.’ 


Moror ploughs were not made in Austria before the war, 
but now several firms have begun to manufacture them. 
In Bohemia it is proposed to produce agricultural machi- 
nery on a large scale for export to the East. The prospects 
of these industries depend largely on the supply of iron 
and coal. Just now there is a great scarcity of iron, and 
applications for the release of that metal for the purpose 
of machinery export have been in most cases refused. 
The continual deterioration of the coal supply makes it 
likely that in the coming months the machine industry 
will also suffer from lack of fuel. 


Tur War Bulletin of the British Chamber of Commerce 
in Paris states :—Members of this Chamber who have been 
to Lille report that a considerable amount of material 
damage has been done in certain quarters by bombard- 
ments and explosions. The railway system throughout 
the district is almost completely destroyed. What trains 
are at present running are doing so on an improvised set 
of lines. There is a complete absence of road transport 
except for military purposes; no trams, no carriages or 
taxis, and no horse or motor vehicles for the transport of 
goods or passengers as yet. Food is very scarce, as is also 
coal. In general, all business facilities are crippled for 
the moment, and nothing of commercial interest can 
be done for the time being. 


So successful and satisfactory have been the preliminary 
tests with a rolled bayonet, recently submitted, that 
the Production Division of the United States Ordnance 
Department has recommended the letting of a contract for 
300,000 of the new type. The rolled bayonet saves 
approximately 70 operations in manufacture, and, of 
course, by just this much would, when quantity production 
is reached, speed up the output. Five hundred and fifty 
of them were recently tested at the Bridgeport plant of the 
Remington Company, the tests proving highly satisfactory, 
says the Iron Age. Bayonets, as at- present made, require 
a series of operations, machining, hardening and temper- 
ing of drop-forged steel, which to a great extent are done 
away with by the rolling process. 
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THE WORKSHOPS AT RICHBOROUGH TRANSPORTATION DEPOT. 


(For description see page 102) 























Fig. 39—ERECTING SHOP ; Fig. 30—-SAWMILL, WITH CARPENTERS’ SHOP IN DISTANCE 
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Fig. 31—TRACTOR SHOP ug Fig. 32—STEEL CONSTRUCTION SHOP 
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The Science of Industry. 





On former occasions we have advanced the view 
that the labour disturbances from which the world is 
suffering now, as it has suffered since industry began, 
have their origin in the lack of a science of industry. 
We have, it is true, a few treatises on Sociology, but 
they dea] rather with the founts of human habits and 
customs, and the influence of general environment on 
social life, than with the scientific aspects of the inter- 
relationship of human beings and the scientific laws— 
as opposed to the statutory laws—which they obey. 
From, no doubt, prehistoric times there have been 
periodical class disturbances ; within historic times 
we have a succession of records right through all ages 
and in all countries which bring us up to the present. 
The revolt of to-day differs only from earlier out- 
breaks in magnitude. Not only is population much 
denser than it used to be, but industries occupy a 
larger proportion of the people, and just as we have 
seen that a war in which whole nations fight with 
each other assumed proportions many times greater 
than any previous wars, when professional armies 
matched their strength, now do we see that conflicts 
in which the whole industrial parts of nations take 
part reach a magnitude that was before unexampled. 
Nevertheless, the phenomenon, in essence, remains 
the same, a rebellion of a certain part of the world 
against the conditions of life ; a desire for an indefinite 
change ; a turbulence of the social body which we are 
unable to explain because no science through which 
to study it exists. 

At the risk of being charged with brutality we 
venture to say that the first need of a Science of 
Industrial Sociclogy is the elimination of human 
sympathy. We are well aware that this expression 
of opinion will shock the susceptibilities of all who 
are working, and working with an admirable pur- 
pose, to improve the human bonds between the 
different classes of society. We ask them to 
bear with us till we complete our argument, 
merely observing, as a familiar parallel, that the 
natural historian who deals with the animal world 
through cold-blooded description may be none the 
less devoted to his horses and dogs, feel with them in 
their ailments, and seek to bind them to him with 
little ties of affection. Sympathy is, indeed, out of 
place in the philosopher’s study ; if his heart inter- 
feres with his head he will never reach the foundation 
of such laws as we believe control the world of men 
and women, as surely as they do that of all other 
animate and inanimate things. It seems to us, then, 
that the first essential is to forget that the subjects 
around us are men and women like ourselves, and to 
consider them as indifferent entities. We may, for 
example, look upon humanity as a binary alloy, of 
which the two constituents are men and women. If 
it were no more than that the study of it would be 
relatively easy. Unfortunately, we have to acknow- 
ledge that each of the constituents has three allo- 
tropic forms. We have, to adopt scientific termi- 
nology, 2,8 and y man, and, a, 8, and y woman, with 
possibly other variations. The a, 8 and y forms 
represent the three broad grades into which society 
is generally divided, a the aristocratic class 8 the 
professional and merchant classes, and y the artisan 
or manual worker class. We admit at once 
that were such a complex alloy submitted to 
the Alloys Research Committee the investigators 
would experience the greatest difficulty in hand- 
ling it, but they would attack the problem, hard 
as it is, by scientific methods, and as all experience 
shows even the most baffling problems give way if 
they are pursued long enough and ardently enough 
with the searching logic of science. Our present 
method of handling labour questions reminds us of 
the condition of the art of steel making before the 
new science of metallurgy was born. Here and there 
individual works, and even individual workmen, won 








a reputation for their products by succeeding where 
others failed. Why they were successful they barely 
knew ; one ascribed it to the water used for temper- 
ing ; another to the form of furnace, to the fuel, to the 
hazel twigs with which the temperature was gauged, 
to the method of quenching, and so on. There was 
no science of heat treatment, no microscopy, no 
chemical] analysis, hardly any knowledge of the inter- 
relationship of the various constituents of the metal. 
A few blundered on the right, and succeeded ; many 
floundered in error and failed. In the industrial 
world of to-day we are in the same degree of ignorance. 
One here and there succeeds in maintaining peaceful 
relationships, whilst, as we know, the greater number 
fail hopelessly. Those who are free from troubles 
tell us of the prophylactics they employ—annual 
dinners and dances to their men, works committees, 
cheerful surroundings, profit-sharing, personal con- 
tact, and soon. Those who are always in difficulties 
arraign the unions, the Government, the limited 
company, the tariff system, the rates and taxes, 
municipal ineptitude, free speech, free Press, the 
professional agitator, socialism, secret societies, the 
open ballot, picketting, and a score of other things, 
for it is always easy to make excuses for want of 
success. The mere fact that it is possible to set down 
such a list of reasons for failure is proof in itself of 
our abysmal ignorance. We used to speak in the old 
days of diseases of metal, as if the ailments to which 
they were subject were inhaled or imbibed from the 
atmosphere ; now we know that, with very few excep- 
tions, the ailments are ‘constitutional—not due to 
infections or contagions, but to something inherently 
wrong in the systems of the metals themselves that 
can be avoided by proper analysis, or remedied by 
right heat treatment. Even rust, the real disease of 
iron—has it not been seriously ascribed to a microbe ! 
—is being overcome. It may be said that the body 
social being built up of organic elements and influ- 
enced by mind, cannot be treated like a metallic 
alloy, compounded of inorganic substances. It may 
be so; a truer parallel may exist between social 
health and bodily health than between social health 
and metallic health. But if it be so we must agree 
that just as medical science has done much to 
relieve men from disease, and that the science of 
eugenics is pointing towards a better way by the 
improvement of human constitution, so might in- 
dustrial sociology relieve us from many of our 
present industrial maladies. We care not, indeed, 
what parallel be taken, nor if none at all—they 
are merely devices to assist thought—if it be admitted 
that a general science is required, and if it be acknow- 
ledged that had we that science the industrial world 
could be maintained in a state of peace. 

One word remains to be said. It is clear that no 
science is of any avail if we lack the means of admin- 
istering it. Just as the great factory must have its 
laboratory and its chemists, physicists, and metal- 
lurgists to direct its processes, so must the social 
body have its government to enforce the observance 
of its scientific laws. A wise Ministry of Labour, 
supported by an’ intelligent Government, should 
fulfill these functions. Fortified with knowle dge, 
it would suppress as rapidly as possible the 
piece-meal and irrational methods of settling 
labour disputes which have led up to the present 
position. It would recognise, in time, the folly of 
undermining the strength of organised trades unions 
by recognising shop committees of recalcitrant 
members ; it would see that Whitley Councils o» any 
other councils are of no earthly use if the agreements 
made by representatives who act on them are not 
respected ; it would endeavour to restore what past 
Goverrments have destroyed, the powers of tke 
accredited trades union leaders, and above all it 
would be ceaseless in its endeavours to spread the 
knowledge of economic laws, and would employ 
trained speakers to counter the labour agitator by 


the logic of facts. It is inconceivable that it could ; 


ever stop unrest, for unrest is essential to progress 
and to active life, but just as the engineer controls a 
great river by the wise disposition of retaining walls, 
locks, sluices, and the other paraphernalia of his craft, 
so would it manage the stream of industrial life, that, 
unchecked, and with increasing power for good, yet it 
never overflowed its banks or broke its boundary, 
spreading destruction and wasting force in fruttless 
meanderings. Not until he knew the laws that con- 
trol the flow of rivers did the engineer manage them ; 
not until we know the laws of industrial life can we 
hope to control it. 


Oil Fuel in Merchant Ships. 


THE use of oil fuel in merchant vessels, either as 
combustible for boilers or for internal combustion 
engines, presents many problems of interest. The 
adoption of this fuel on an extensive scale for naval 
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vessels, and the increasing number of merchant ships 
now running with oil engines as the propulsive power, 
are factors which invite attention to the many 
advantages which oil has over coal. The problem 
of oil fuel in the Navy is distinct from that of its 
application to the mercantile marine. The technical 
results in the former, which may be briefly summarised 
as the ability to obtain greater power and to maintain 
that power for longer periods, or less weight of 
machinery and in a smaller space than with coal, are 
the deciding factors, irrespective of cost. Inthe mer- 
cantile marine, while it is, of course, necessary that 
the technical results shall be satisfactory, the final 
criterion applied is the commereial result, expressed 
in pounds shillings and pence. 

The many items which enter into the calculation 
of comparative economy make this operation not at 
all simple. Economy of fuel, though important, is 
not the only consideration. The first cost of the 
machinery, and the percentage to be set aside for 
interest and depreciation, the cost of repairs, and the 
number of days lost through this cause, the wages 
bill, and the facilities for obtaining fuel at a reason- 
able price at terminal, and, if necessary, intermediate 
ports, have all to be taken into account. One great 
advantage of the oil engine is that its great economy 
of fuel renders it less dependent upon “ fuelling ” 
ports. There are now vessels in service which take 
enough oil for a round trip of upwards of 20,000 miles, 
and consequently need not take any at intermediate 
ports. The saving of time as against a coal burning 
vessel, which would have to bunker several times in 
covering the same distance, adds to the potential 
earning power of the vessel. One must, however, 
admit that the progress of the oil engine has been 
disappointingly slow. This is partly due to the 
mechanical difficulties in the way of producing large 
sizes to conform to the exacting requirements of a 
marine engine. It is also partly due to the much 
higher cost compared with steam machinery, which, 
to a greater or lesser extent, counterbalances the fuel 
economy. A decade ago it was confidently expected 
by some that the oil engine would advance rapidly 
and become the principal means of propulsion of all 
classes of ships. The mechanical difficulties have, 
however, proved too formidable, and though experi- 
ence May mitigate their incidence, it cannot change 
principles. Of the factors which go to make up 
horse-power in a reciprocating oil engine the mean 
pressure and piston speed are the least amenable to 
increase, and in the endeavour to obtain greater 
power we are therefore forced in the direction of an 
increase in the number of cylinders or an increase in 
their diameter. The first alternative implies greater 
space occupied and increased cost per horse-power. 
With the second we are faced with the necessity, 
after a certain diameter has been reached, of water- 
jacketing the pistons. Apart from the additional 
complication involved in telescopic or elbow joints 
in the piston water circulating pipes, the added weight 
to the reciprocating parts furnishes additional cause 
for restricting the piston speed, and discounts to some 
extent the increased power to be obtained from a 
larger cylinder. Another reason for the delay in the 
development of the oil engine is that the steam 
turbine has made great strides in economy, and is now 
a formidable competitor, with no such limitations 
as to the power which can be obtained in a single 
unit, and the additional advantage of choice of fuels. 
At the present time, comparing geared turbines 
and oil-fired boilers with oii engines, the ratio of fuel 
burnt per horse-power would work out at about 3 to 2 
respectively. In point of weight of the installations 
and space occupied there would not be much to choose 
between them. The steamer would, however, find 
a difficulty in storing all the oil required for a long 
round trip, such as is now common with oil-engined 
vessels, without a serious reduction in cargo capacity. 
In moderate powered installations the number of men 
carried would not be very different in the two cases, 
probably only an additional man per watch in the 
steamer over those in the oil-engined vessel. The 
main point is whether the additional expenditure on 
fuel during a year’s working of the steam vessel 
would balance the extra interest and depreciation 
on the cost of the oil engine, and the extra cost of 
repairs and loss of working days due to those repairs. 
The latter item may be negligible in the first year or 
so of the life of the oil engine, but experience would 
seem to indicate that the time spent under repair of an 
oil engine which has been in constant service for some 
years will be greater than that of a steam turbine 
and boiler after the same period. Certain routes, 
having oil fields near terminal ports, or where those 
ports are within the itinerary of vessels which carry 
enough fuel for the round trip, are most suitable for 
vessels fitted with one or the other system of oil fuel. 

The shipowner then has to weigh the final results 
that he may expect as between oil engines,if obtainable 





in the power desired, and oil-fired boilers and steam en-, 
gines. With the extension of oil storage at many addi- 
tional ports in all parts of the world, and the great 
‘rise in the cost of coal which bas taken place, the 
problem is likely to exercise the attention of ship- 
owners other than those engaged on the more favoured 
routes to which we bave already referred. The 
superiority which coal has hitherto obtained in most 
places outside a few favoured spots, on the score of 
relative cheapness, is thus being seriously menaced, 
and coalowners and shippers, and the miners them- 
selves, if they possess any sense of proportion, 
may well look with anxiety to the future. 


Trade Between the Allies and Germany. 


THE mentality of the Germans in the matter of 
the interpretation of the terms of the armistice is 
only characteristic of their general state of mind as 
regards questions which affect other nations. 
Having one law for themselves and a different law 
which they would apply to other countries if they 
were in a position to do so, it is impossible for the 
Germans to understand why they are not treated 
under the armistice as if the latter were a treaty of 
peace. Yet in one important respect concessions 
have already been made to the nation in question 
that would never have been given to the Allies had 
the momentous struggle gone against them. We 
refer to the export trade which was so largely re- 
sponsible in the past for the prosperity of the nation 
concerned. As is known, the blockade was extended 
to the Baltic and the Allies have the right of capture 
of any enemy ship found outside of territorial waters 
in that part of Europe, or of otherwise stopping 
German import and export trade with the Scandi- 
navian countries and with Russia. What, however, 
has been the attitude of the Allies? Instead of 
placing a total embargo on the import and export 
trade, as they are entitled to do while the 
blockade continues, they have actually been so 
far magnanimous as to permit the trade to be 
resumed, after the initial interruption due to the 
extension of the blockade, under their regulating 
control. At present, it is understood, the Allies 
are allowing the export to Germany of Swedish iron 
ore, pig iron, machinery, separators, agricultural 
machinery, cellulose, wood, paper, &c. On the other 
hand, exports from Germany are being provisionally 
sanctioned in the cases of coal and coke, potash, sand, 
limestone, &c., and negotiations are proceeding with 
a view to the enlargement of the list. The whole of 
the import and export trade, which is subject to 
licenses granted by the Allied Permit Bureau at 
Stockholm. is being effected in Swedish and neutral 
ships, and is absolutely under the control of the Allies. 
It is believed that similar regulations, more or less, 
also apply to Finland, Norway, Holland and Den- 
mark in so far as the circumstances, conditions and 
routes come into consideration. 

The conciliatory attitude adopted by the Allies 
in the direction indicated by no means satisfies the 
Germans, who seem to think that they should be 
permitted to have freedom of imports, even under 
the terms of the armistice, so as to provide peace 
work for the nation, which would naturally place 
them at an advantage as compared with the 
industries which they have destroyed both in 
France and Belgium. Whilst this view cannot 
be taken, at the same time it is essential for the 
Allies to make certain that in exacting reparation 
from Germany they do not drive her into the arms of 
Russia, and thus contribute towards the formation 
of that combination which, in the opinion of some 
classes in Germany to-day, may eventuate in thirty 
years’ time from now and enable Germany and Russia 
together successfully to defy any League of Nations 
or the whole world. Let us keep, however, to the 
question of trade. Germany has undertaken to 
make reparation for the devastation and damages 
caused by her armies in France and Belgium. How- 
ever strongly any one individually may feel against 
a nation for the crimes committed against humanity 
in a period of over four years, it is impossible to over- 
look the fact that an impoverished country—a 
country rendered particularly weak economically— 
cannot bear the financia) burdens and expense of 
restoration which, as it seems, will constitute the 
sole method of expiation for her crimes. This means 
then that in so far as territorial adjustments may per- 
mit, Germany must be strony from a commercial 
and industrial point of view if she is to meet her 
present and future obligations. On this assumption 
it is no more possible for the Allies to avoid trading 
with Germany than it is for them to fly to the moon. 
The Allies, or rather the French and the Belgiams, 
are in urgent need of coal and coke; they are now 
obtaining coal from the district of the Saar and from 





Lorraine at the rate of 18,000,000 tons per annum 
of the present value of, say, £36,000,000; and the 
French with their enlarged territory will require in 
future a further 10,000,000 tons of coal or 8,000,000 
tons of coke per annum, which can only be procured 
from the Ruhr m Westphalia, besides 12,000,000 
tons from Great Britain. The only return the French 
can make is in iron ore, the surplus production of 
which they will be-unable for years forward to treat 
in their own blast furnaces, whilst the similar re- 
quirements of Luxemburg must also be met largely 
from the Ruhr. We do not overlook the cireum- 
stance that a considerable tonnage of the output 
of coal or the make of coke in the Ruhr might be 
claimed as part of the war indemnity or compensa- 
tion, but the difficulty would arise that only about 
5 per cent. of the production there is owned by the 
State, namely, that of Prussia. 

These and other instances imply a future inter- 
change of trade between present belligerent countries, 
as until peace is signed a state of war continues. 
But apart from these probabilities. the industria] 
restoration of France and Belgium will necessitate 
the supply by Germany of an enormous quantity 
of iron and steel and of machinery, plant, and equip- 
ment before it will be possible to say that the in- 
dustries, works, public buildings and dwellings in the 
devastated regions have been wholly re-established 
and the industries placed on the same level as that 
which prevailed prior to the outbreak of the war. 
All this means great industrial activity on the part 
of Germany within her restricted frontiers. How 
can this activity be displayed unless facilities are 
provided by the Allies in the matter of indispensable 
raw materials, particularly iron ore? Besides the 
wilful destruction of iron and steel, textile and other 
works, a lot of the machinery and plant removed 
by the Germans has been scrapped and utilised for 
war purposes, whilst it may be impossible to trace 
other machinery, so that most of the work of restora 
tion will probably consist in the compulsory delivery 
of entirely new plant. Unless, therefore. the Allies 
place the necessary materials at the disposal oi 
Germany they will simply drive the !atter into the 
arms of Sweden and Spain, provided that safeguards 
have not already been secured in this respect, and 
into the folds of Russia, where no reliable obligations 
are possible under existing circumstances. But 
worst of all, the failure to provide facilities for ob- 
taining raw materials would necessarily postpone the 
day of the complete redemption of France and 
Belgium industrially, commercially and_ civilly. 
It is here contended that by so doing we should 
merely be assisting in the regeneration of Germany : 
the answer is that our principal object is the welfare 
of France and Belgium first, and that when re- 
habilitation has been completed it would be possible 
for the Allies to proceed in a different manner with 
the rationing of raw materials under their control 
and in accordance with the decisions which they will 
reach in the treaty of peace. But every possible 
precaution should be taken not to compel Germany 
to seek compensation for failures in the West by a 
further scheme of greater economic penetration in 
Russia, whose mineral and industrial resources are 
almost unlimited, and the organisation of which by 
Germany might bring the world to the verge of 
another precipice of world-wide disaster in future 
years, 








INSTITUTION OF MECHANICAL ENGINEERS. 


A MEETING of the Institution of Mechanical 
Engineers was held on January 24th last in the hall 
of the Institution of Civil Engineers, Mr. Michael 
Longridge being in the chair. After the usual 
business had been transacted and the names of the 
new officers of the Institution announced, four papers 
on welding were taken. The first paper, by Mr. T. T. 
Heaton, dealt with the electric systems of welding, 
while the remaining three, by Messrs. Henry Cave, 
of Hartford, Conn.; J. H. Davies, of the Central 
Technical School, Leeds; and Mr. F. Hazledine, of 
the London and North-Western Railway Works, 
Crewe, were devoted to the blow-pipe style of 
working. 

Mr. Heaton gave a brief outline of the history of 
electric welding from its earliest inception by Benardos, 
of Petrograd, who used a carbon electrode from which 
to strike an are for fusing the metal to be welded 
Bare metallic electrodes were then introduced, and 
were followed by electrodes coated with fluxes, 
to prevent oxidation, while the latest variation is the 
Quasi-are system, in which the are is modified to such 
an extent that it is almost suppressed. He went on 
to describe the resistance method of welding invented 
by Professor Elihu Thomson, in which the necessary 
heat is produced by the passage of a heavy electric 
current through the articles to be connected, and 
emphasised the value of the most recent developments 
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of this system—spot and roller welding. In this 
connection he attracted the attention of his audience 
to one of the many samples of work on the table. 
It was a petrol container, made of light sheet steel, 
assembled by means of roller welds at the seams and 
spot welds for the fittings. Although the drum had 
been subjected to very rough usage and was badly 
dinted on the various welded joints, there were no 
signs of leakages. Mr. Heaton also commented on the 
enormous speeding up in the adoption of autogenous 
welding processes which had been brought about 
the war, and suggested that he was afraid 
that im some ceses this progress was too fast 
to be safe. He mentioned & mechine designed 
by Mr. Stromenger for testing welds by means of 
alternating stresses, and pointed out a specimen 
which had only failed after 200,000 alternations, 
and then the fracture took place right across the area. 
An unwelded bar would have survived this treatment 
by only a few more alternations. 

The paper on “ The Development of the Oxy- 
Acetylene Welding and Cutting Industry in the United 
States,” by Mr. Cave, was taken as read in the author's 
absence ; while Mr. Davies and Mr. Hazeldine gave 
extracts from their papers on Oxy-Acetylene Welding. 
On another page of this issue we commence a reprint 
nearly in full of Mr. Heaton’s paper. 

In opening the discussion the President said that, 
as the time was short, the subject would be brought 
up again on the occasion of the general meeting of the 
Institution on February 21st. 

Mr. Kennedy, of the British Arc Welding Company, 
was the first to speak, and laid great stress on the 
importance of temperature if welds are to be satis- 
factory. The temperature produced must be suited 
to the work in hand. For this reason his firm did not 
confine itself to electric welding; using also the blow- 
pipe systems. He found that the highest temperature 
was obtained with the electric arc, while the acetylene 
and coal gas blow-pipes respectively gave lower 
temperatures. Mr. Kennedy was not sure that the 
author’s explanation of the reason for making the 
electrode the positive pole was correct; that is to 
say because the metal was deposited on the work in 
consequence. He thought rather that the reason 
was the necessity for having the hotter end of the 
arc on the greater mass. (ienerally speaking, the 
work had the greater mass ; but in a case he had met, 
where some diamonds had to be welded on to very 
light dises, to form circular cutters, the poles were 
reversed. The cutters were not so massive as the 
welding “ pencil,’ and were consequently made the 
positive pole, with the result that better attachment 
was obtained than when the reverse was tried. The 
amount of metal which passed from pole to pole was 
problematic, but the directive action of the are is 
very useful in getting the molten metal in the proper 
part of the welded joint. The range of temperature 
between which surisfactory welds could be produced 
was small—-some 100 deg? Fah.—and it took a large 
amount of experience to produce a good welder. 
A really first-class man was seldom trained under 
two years, but good, plain work could be turned out 
after from four to six months’ practice. 

Mr. Aiton spoke on the great importance of using 
pure oxygen in the blow-pipe style cf working, 
especially when cutting, and doubted the published 
figures as to the degree of purity in commercial 
oxygen. The question of purity was also raised by 
Mr. Rayner, who said that in consequence of the 
large amount of oxygen used by his firm, it had 
established testing apparatus, and found the purity 
to range from 97.5 per cent. down to 95 per cent. 
In cutting processes this variation would effect a 
reduction in speed of at least 30 per cent. The oxygen 
obtained by electrolysing water was the best, as that 
obtained from air always contained some nitrogen. 
Mr. Aiton thought that considerable improvement 
might be made in the construction of acetylene 
generators, which, in many cases, caused much loss 
of time and carbide on account of their flimsy con- 
struction. Of the various systems of electric welding 
he preferred the carbon are type for heavy work, 
but doubted its value for eutting purposes. 
Annealing, he said, was most important. Mr. 
Aiton did not seem to think that welding was such a 
difficult art to learn as Mr. Kennedy suggested, 
and said that women could quickly be trained to do 
many classes of work. 

Mr. Wolton said that he had charge of seven 
welders of the Thomson resistance type, each of 
160 kilowatts capacity, and in making the steel 
foundation bands for rubber tires had attained a 
speed of 24 welds per machine per hour. At this 
rate of working 1.3 units of electric energy were used 
per weld—a speed greater than that mentioned by 
Mr. Heaton in his paper—but which produced 
good results. The soundness of the work was tested 
by stretching every band made, and giving it a 
permanent set after welding. The extension was 
from a circumference of 2200 mm. up to 2500 mm., 
and there was only about one per cent. of breakages. 

Mr. Newton had had some experience of the economy 
made possible in the tool room by welding small 
pieces of high-speed steel on to shanks of less expensive 
material, but asked Mr. Heaton for particulars as to 
the temperatures and fluxes necessary in the operation. 
He described an experiment which he had carried 
out on a plate welded and subsequently cut apart, 
which conclusively proved that great stresses were 
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set up in the work by welding. In some work where 
it was necessary to weld bosses on to comparatively 
thin plates he had found great difficulty when working 
with the acetylene blow-pipe, on account of the plates 
being distorted ; but on the adoption of the Quasi-are 
system of welding this trouble disappeared. Mr. 
Newton also confirmed Mr. Aiton’s opinion as to the 
period of tuition necessary for women welders, but 
thought that work on thick plates was beyond their 
capabilities. Mr. Barnett asked to be assured that 
copper really can be welded by the blow-pipe, and 
was told by Mr. Davies that it can be done so 
swtisfactorily as to pass the usual inspection tests. 








OBITUARY. 


ROBERT WEATHERBURN. 


Mr. RoBeRT WEATHERBURN, whose death was 
announced a few weeks ago, belonged to one of the 
oldest engineering families in this country, a family 
associated with George Stephenson long before that 
great inventor made his mark as a locomotive builder ; 
his father took part in the famous Rainhill trials, 
and afterwards drove the first engine on the Leicester 
and Swannington Railway, the forerunner of the 
Midland Railway, whilst one of his uncles married 
a niece of George Stephenson. 

Mr. Weatherburn served his time as an engineer 
at the famous locomotive works of Kitson and Co., 
of Leeds, and after varied experiences in other firms 
he returned to Messrs. Kitson and Co., in whose 
service he became known to nearly every railway 
in Britain as well as Russia, Denmark and Germany. 
His last experience abroad was in Metz during the 
years 1872 and 1873 in conjunction with the 
German Railway Corps in the Franco-German War, 
an essociation that convinced him of the necessity 
of England being prepared for war with Germany 
at some future date. To this end. he worked 
consistently ever since both as e. writer and lecturer, 
end also as a member of the Executive Committee 
of the Navy League, and principal promoter of the 
North-West London branch, of which he was president 
He was also later on a member of the Executive 
Committee of the Imperia! Maritime League. Mr. 
Weatherburn was one of the few railway officials 
in this country who enjoyed the privilege conferred 
on him by the American Railway Commission of a 
free pass over 10,000 miles of railroad in the United 
States. Some ten years ago, on his retirement from 
the position of Locomotive Superintendent for the 
London District of the Midland Railway Company, 
® company with which he had been associated for 
more than thirty years, Mr. Weatherburn retired 
to Torquay, but continued to take a lively interest 
in locomotive questions. It will be recalled that only 
a few years ago he wrote an instructive article on 
breakdowns, which was published in our columns. 
He belonged to the old school of locomotive engineers, 
a school which is fast disappearing, and his death 
is deeply regretted. 








LETTERS TO THE EDITOR. 


We do not hold ourselves res: for the opinions of eur 
correspo ts.) 


eni 


THREE-CYLINDER LOCOMOTIVES. 

Sir, —Referring to Mr. McBeth’s letter in your issue of 17th, 
it seems to me that his main argument and conclusions are based 
on the fallacy which he expresses in the following words :— 
“In Mr. Gresley’s engine 25 per cent. of the turning effort is 
obtained by means of three connecting rods, the remaining 
75 per cent. is produced (sie) by two coupling rods, driving 
eranks set at angles of 120 deg.” 

Surely the fact is that the whole of the turning effort is pro- 
duced by means of three connecting rods, and if we assume for 
the sake of argument that 25 per cent. of the total be absorbed 
by the driving wheel the remaining 75 per cent. will have to be 
transmitted (not produced) by two coupling rods, driving cranks 
at an angle of 120 deg. 

There is some inconsistency of definition in his letter, but on 





the whole Mr. McBeth appears throughout his argument to 
have confused the action of the coupling rods with that of the 
connecting rods, and from this confusion he has been led to 
state that “‘ two coupling rods are no more capable of transmit- 
ting an even turning effort than are two connecting rods.” 

From this false premise arises Mr. McBeth’s question (3), 
“would any designer contemplate a two-cylinder locomotive 
with connecting rod crank pins set at 120 deg. ?” 

For the simplest consideration of the problem let us consider 
the driving axle as an intermediate shaft rotated with a uniform 
torque. The question is whether this uniform torque (assumed 
as produced by three connecting rods), can he transmitted by 
two coupling rods on cranks at 120 deg. . 

Ts it not clear that such transmission is possible provided 
that at any instant we have at least one of the two transmitting 
cranks at an effective angle ? 

The attached diagram shows in a simple way what I mean. 
D is a-shaft rotated uniformly by means of a helt from the pulley 





A. The turning moment of D is transmitted by means of two 
cranks at 120 deg. to another shaft C, having a pulley which 
in turn transmits it to B. 

According to our old friend the ‘ Principle of Work,” pulley 
B must, subject to losses due to friction, have the same turning 
moment as the driving pulley A. 

It may be noted that while there will always be one, and 
frequently two of the cranks at an effective angle, in the in- 
stantaneous conditions shown by the diagram the whole of the 
turning moment of the driven shaft D has to be transmitted to 
C through one crank pin. . 

This condition actually oecurs in the new Great Northern 
Railway three-cylinder locomotive, having all connecting rod« 
driving the same axle, and it is evident that in such instan- 
taneous condition, the outside crank pin has to carry not only 
the load on the outside connecting rod directly attached to it. 
but in addition to transmit the foree required to balance the 
turning moment produced by the inside connecting rod. In 
other words, the outside crank pin has instantaneously to carry 
two out of the three piston loads. The bearing pressures in the 
driving crank pin and the stresses in the main coupling rods are 
consequently greatly increased, and in this lies one disadvantage 
of a drive of all three connecting rods on one axle. In this 
connection I find another false premise in Mr. MeReth’s letter. 
In his second paragraph he expresses his opinion that from the 
adoption of three cylinders to obtain a superior turning effort 
there hinges the ‘‘ necessity’ for those features of the Great 
Northern Railway engine which has been adversely criticised 
by your correspondents. 

I submit that there is no such “ necessity,” a better arrange- 
ment of the three cylinders and drive is possible, for reasons 
which have already been given at length in previous correspon 
dence and need not now be repeated. 

But, while maintaining all my previous criticigms of the 
Great Northern Railway engine, I cannot endorse the criticism 
now made by Mr. McBeth. 

Loco., M.1.M.E. 


January 28th. 


THE NEW “DRYLOCK” ON THE NECKAR 
DANUBE CANAL. 
Srr,—The unobtrusive but most interesting paragraph in 


your issue of yesterday regarding the above “drylock”’ is, 
especially in view of the forthcoming reconstruction and re- 
organisation of the canal system of the United. Kingdom, of 
considerable importance, and merits the most eareful considera - 
tion and investigation by waterway engineers and others 
interested in cheap and efficient water transport. If the new 
lock turns out successful, it will contain potentialities of the 
utmost value to the water transport of the United Kingdom. 
The lack of water to replace wastage at locks greatly hampers 
canal development. but this disadvantage will be virtually 
eliminated if the new lock turns out successful. Existing canais 
can then be improved and developed, and new canals be made 
in districts where there is not a supply of water available for 
use of locks of the ordinary type. It would be of public interest 
if you were to publish full details of the lock and, if possible, 
illustrations or diagrams. They would be pretty certain to 
receive the attention they merit. 

As you are well aware, both America and Central Europe as 
well as France are exploiting and developing their existing canal 
systems, whieh in late years have proved of enormous public 
utility. Even sleepy China is reconstructing its ancient grand 
canal. 

If the projected mid-Seotland ship canal has actually been 
shelved for the present, as some persons assert, with a “‘ drylock *” 
such as the above the difficulty of a sufficiont water supply 
which has operated against reconstruction of the existing Forth 
and Clyde canal would be eliminated and the waterway converted 
into an excellent commercial ship waterway, with, say, a depth 
of 26ft. of water, at moderate cost and to the great advantage 
of the entire country. 

H. J. Pepprr. 


Edinburgh, January 25th. 


RICHBOROUGH TRANSPORTATION DEPOT AND 


TRAIN FERRY TERMINUS. 


THE 


Srr,—We have read with great interest the excellent article 
in your number for January 17th on the above. In referring 
to the technical officers of the Inland Waterways and Docks 
who were responsible for the design of the details of the scheme, 
we submit that you are in error in attributing the assistance 
given to Major Stanford to two officers, whereas those who 
were really responsible for carrying out the majority of the de. 
tails of the Train Ferry Scheme are overlooked. In fairness 
to the undersigned the statement should read as follows : 
“Major Stanford, R.E., assisted by Capt. H. E. Girdlestone, 
R.E., Capt. D. Anderson, R.E. (now R.M.E.), Capt. T.H. 
Seaton, R.E.. and Lieut. C. E. Lefroy, R.E. (now Capt. R.M.E.) 

H. E. Grrpestone, Capt. R.F. 


r. H. Seaton, Capt. R.E. 
C. E. Lerroy, Capt. R.M.E. 


War-office. 
January 28th. 


NIAGARA. 


Sir,—-I notice in the miscellaneous column of the current 
number of your paper, the statement that the water for the 
new power plant at Niagara is to be drawn from the Welland 
Canal. A moment’s consideration of the amount of water re- 
quired to develop the 300,000 horse-power shows that this 
statement cannot be correct. 

The water is to be drawn from the Chippewa River, and at a 
point some distance above the junction of this river with the 
river Niagara. The flow of the water in the Chippewa River 
between its mouth and the intake of the power canal is to be 
reversed so that the water will really be drawn from the Niagara. 
This is not the least interesting of the many engineering prob- 
lems to be dealt with in connection with this scheme. 

I have recently returned from Niagara Falls, where I have 
watched the power development scheme with much interest, 
hence my writing to you on the subject. 

J. SHELLEY. 


January 25th. 
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TECHNICAL TRAINING IN THE AIR FORCE. 


THERE is a certain amount of pathos in the life and 
fate of section T. 5 of the Royal Air Force. Very few 
people except those who were immediately concerned had 
ever heard of it until last week, and now almost directly 
its activities have been made public the section is to be 
dissolved. Yet section T. 5 has done some excellent work 
in helping towards the terfnination of the war, and was 
largely responsible for the rapidity with which aeroplane 
pilots were trained for active service. 

The Section under the command of Major MacCullum 
was a development of the Data and Drawing office at the 
School of Military Aeronautics, Reading, and was estab- 
lished in the oki Royal College of Science, South Ken- 
sington. The reason for its institution was the necessity 
for recruiting many flying pilots from non-technical 
classes and the consequent necessity for teaching those 
pilots technical matters in such a manner that they would 
readily grasp the working of the machines they handled. 
This teaching was done almost entirely |v pictorial 
methods and the principal function of Section T. 5 was the 
production of the necessary pictures. Jt was soon found 
that the averag: flying man could not preperly compre- 
hend an engineer's drawing as issued to the shops, but 
it was felt that without such plans the educational system 
would not be complete. Thus a set of three distinct 
types of drawing was prepared for any subject it was 
desired to illustrate. One of these drawings, was the 
usual sectional elevation with all eross-hatching eliminated. 
Tt was found that cross-hatching often confused the 
learners, so @ colour scheme was adopted instead. Then 
a modified form of elevation was prepared which was 
more in the nature of a photograph. That is to say, it 
depicted the subject much as it would be seen if exposed 
to view. The connection between various parts was 
plainly illustrated and no lines not essential for this pur- 
pose were included. Here, again, the colour scheme was 
adopted. A third class of picture was purely diagram- 
matic and not necessarily to seale. It merely showed the 
action of the principal parts of the mechanism. All 
these drawings were on a large seale, generally about half 
natural size or full size, except, of course, in the case of 
complete aeroplanes and large parts. They were re 
produced by the lithographie process, for which purpose 
a complete printing plant was installed in the Royal 
College of Science. In view of the fact that the Section 
was frequently called on at very short notice to issue some 
new instructive drawing, a hand-colouring studio was also 
equipped. In it about a score of girls were employed 
with aerographs in colouring black and white prints, until 
such time as the lithographic plates were prepared. A 
class of drawing to which great importance was attached 
was the “‘rigging”’’ diegram. It was devised to assist 
the pilot in trueing up his machine before fight and was 
the subject of very careful study. Quite a distinct 
branch was the production of technical notes on the 
various types of flying machine in service. The notes 
were really brief descriptions of the machines, with hints 
on their overhauling, illustrated by means of line and 
half-tone blocks. 

The staff which has been empioyed on this work num- 
bered some 400, of whom about half were women. Many 
of them have already been released to return to their 
civil work, such, for instance, as lithegraphic art and 
printing, and the remainder wil] soon be disbanded. The 
printing and distribution of material already prepared 
is, however, to be continued by the War office. It seems, 
nevertheless, a pity that the organisation which has 
evolved this excellent system of teaching is not to be 
put to some peaceful service. 








HIGH-CAPACITY GOODS WAGONS FOR INDIAN 
RAILWAYS. 


A pLeEa for the adcption of higher capacity wagons on 
the Indian railways for the carriage of coal was made 
in-a paper read before the Indian Section of the Royal 
Society of Arts on January ‘]6th, by Mr. H. Kelway 
Bamber, late rolling stock superintendent of the East 
Indian Railway. 

For various reasons the standard coal-carrying wagon 
on the Indian broad gauge (5ft. 6in.) railways has been 
a four-wheeled, flat-bottom cpen vehicle, discharging 
its load. either mechanically by end tipping, or by hand 
labour through side doors. The p licy of the authorities 
with regard to Indian broad gauge weg >n-carrying 
capacity has been prcgressive, the carrying capacity of 
the most recent types being from 2) to 23.25 tons for a 
deadwe'ght of 8 and 8.75 tons rexpectively for vehicles 
equipped with 43in. diameter wheels and vacuum brakes. 
Wegons of 23.25 tons capacity represent the present high 
water mark cn Indian broad gauge railway practice, 
the gross we'git amounting to 32 tons, or 16 tons per pair 
of wheels on rail. Tre averege coal-carrying capacity 
of all Indian broad gauge railway wagons is approaching 
18 tons, but the large additions to stock of the larger size 
mentioned shorily to be made should scon raise the 
averege to 20tons. At that figure the ecal traffic of India 
wil] by 1939 need three times, and by 1950, five times the 
number of vehicles that were required to handle the traffic 
of the year 1910. American practice favours a 6)-ton 
wagon with a 20-ton tare, and a grcss weight of 80 tons, 
or 20 tons per pair of wheels. The adcp‘ion of this stan- 
dard would reduce the number of wagons to be handled 
in 1930 and 1950 by 62 per cent. 

The use of 60-ton bog’e instead of 23}-ton four-wheeled 
coal wegons would, claimed Mr. Kelway Bamber, secure 
the following advantages :—-(0) Reduction in the number 
of vehicles to be handled at collieries; in marshalling 
yards at receiving stations, and in wagon repairing shops ; 
(6) reduction in the siding accommodation necessary for 
stabling trains and vehicles, and (c) saving in deadwe'ght 
hauled. It was chown that thirty-five 60-ton bogie wagons 
will carry the same weight of coal as ninety 23}-ton 
four-wheeled wagons, a reduction of over 61 per cent. 
in number, labour in coupling and uncoupling vehicles 
being reduced by the same amount. The over-all length 
of a 1400-ton train compozed of forty-five 23}-ton four- 
wheeled wagons (22ft. 3in. per vehicle) is 1012ft., compared 





with 790ft. for 17.5 60-ton bogie wagons (45ft. each), a 
saving in train length of 32 per cent. The deadweight of a 
1400 ton tra:n of forty-five 23}-ton wagons (8.75 tons per 
wagon) amounts to 394 tons, against 350 tons for the 60-ton | 
wagons. For a round trip of 400 miles (half loaded and 
half empty) the deadweight ton mileage for the two trains 
compares thus :—Forty-five 23}-ton wagons = 157,600 
ton-miles; 17.5 60-ton wagons 140,000 ton-miles, 
showing a saving in favour of the bogie wagons of 17,000 
ton-miles per round trip or 11 per cent. 

Thus, notwithstanding the excellent duty performed 
by the latest type of India broad gauge railway four- 
wheeled wagons, the possibilities of improvement by the 
adoption of the 60-ton wagons are 61 per cent. reduction 
in the number of vehicles to be handled; 32 per cent. 
reduction in train length, and 11 per cent. reduction in 
the deadweight hauled. A comparison of the Indian 
5ft. 6in. gauge, South’ African 3ft. 6in. gauge, and the 
American standard gauge wagons showed that the weights 
carried per axle and per foot of wagon length are practically 
the same on the South African as on the Indian railways, 
notwithstanding that the gauge of the latter is 2ft. under. 

The case made out for the adoption of the 60-ton wagon 
is undoubtedly a strong one, and it is a question which 
the consulting engineers to the Indian railways will 
have seriously to consider. During the war, however, 
it was recognised that it was impossible to make the change, 
the demand for wagons being so great that the obvious 
and wisest course was to concentrate on the manufacture 
of standard vehicles in order that they might be dis- 
patched to India as quickly as possible. 








NEW DEVICE FOR RUNNING PETROL ENGINES 
ON PARAFFIN OR HEAVY OILS. 


Numerous devices have been patented from time to 
time, and especially during the war, to enable paraffin to 
be used in low-pressure internal combustion engines, in 
view of the shortage of petrol in consequence of the heavy 
demands of the Naval and Military authorities. Special 
interest, therefore, attaches to an arrangement, perfected 
by two French engineers, Messrs. Bellem and Brégéras, 
which permits of the ordinary petrol engine being adapted 
for heavier fuels. A full description is given in a 
recent number of Le Génie Civil. A Unic car was fitted 
with a modified engine of this kind earlier in the present 
year and succeeded in making extended runs without a 
hitch of any kind. When tested on the bench, two 
24/30 H.P. engines, fitted with the new device, ran with 
extreme regularity, consuming only 300 grammes (10.5 oz.) 
of paraffin oil per horse-power. On a road trial one of the 
vehicles consumed 17 litres (3.7 gallons) and the other 
15 litres (3.3 gallons) per 100 kiloms. (62.1 miles) run. The 
feature of the new system is the combination of a new 
cycle, a modification of the ordinary 4-cycle, and the use 
of a paraffin distributor and atomiser in place of the 
ordinary cerburetter. 

The distributor supplies just the quantity of fuel that can 
be properly atomised by the atomiser, and can be regulated 
by hand within fairly wide limits. The control that 
operates the fuel pump or distributor adjustment also 
varies the quantity of air admitted through the inlet 
valve. The fuel, entering the atomiser—which is placed 
in the position that the cylinder cap usually occupies—is 
split up so that it has the appearance of a very fine smoke. 

The first cycle of the engine includes two distinct 
operations. When the piston de:cends, producing the 
vacuum in the cylinder, it draws in a charge of atomised 
fuel. When the crank is at 45 deg. from the bottom dead 
centre, the inlet valve is opened, admitting the proper 
charge of air for the mixture, and is closed again when 
the crank has reached 45 deg. beyond the bottom dead 
centre. This period of opening of the inlet valve is 
sufficient to ensure a full charge of air, even with the 
engine running at 1800 revolutions per minute. The 
mixture of atomised paraffin and air is then compressed 
by the upward stroke of the piston to 4 or 5 kilos. and 
explosion is effected by a sparking plug in the usual way. 
The atomiser is such that sufficient quantity of air is 











MINE VENTILATING PLANT. 


A MINE ventilating plant has recently been supplied to 
the Holly Bank Colliery, at Essington, near Wolverhamy- 
ton, by Bumsted and Chandler, Limited, of Hednesford. 
The engine driving the fan—see Fig. l—is of 300 brake 
horse-power. It is of the two-cylinder tandem compound 
type, the high-pressure cylinder having a I4in. bore, and 
the low-pressure cylinder a bore of 22in., with a stroke o1 
l5in. The pistons are of pressed steel. The piston-rod, 
which is 4in. diameter, is fitted with metallic packing, as is 
also the valve spindle. ‘The engine is provided with forced 
lubrication to all working parts, the oil pressure being from 
25 lb. to 30 Ib. There is an oil strainer in the base plat: 























Fig. 1—FAN ENGINE 


of the engine, which can be taken out in a few seconds, 
and replaced by a spare strainer while the engine is at 
work. The oil pump is of the oscillating, valveless type, 
and no packing of any kind is used around the plunger. 
The crank shait is 6jin. diameter throughout, and is fitted 
with balance weights. The main bearings and “ big end ” 
are lined with white metal. A revolution counter, steam 
and vacuum gauges, forced feed lubricator and oil pressure 
gauges are all fixed at the end of the engine close to the 
stop valve wheel, in full view of the driver. At the other 
end of the crank shaft there is a flange forged on solid, 
to which a small fly-wheel is bolted. The latter forms 
part of a flexible coupling which acts as a driving medium 
for the fan—see Fig. 2. On the fan shaft there is another 
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Fig. 2—FLEXIBLE COUPLING BETWEEN ENGINE AND FAN 


admitted to it to secure thorough pulverisation of the | 
fuel—a factor of considerable importance when using | 
fuels heavier than petrol. | 

It is thought that this new arrangement will find wide | 
application at times when petrol prices are high, or where | 
there is risk of fire, ¢.g., in fast scout boats used in the | 
Navy. Its economy, too, will recommend it for agri- | 
cultural purposes. 

The device described was awarded the two prizes of 
£2000 and £400 respectively offered by the Chambre | 


Syndicale des Industries du Pétrole. | 











similar wheel, and between these two wheels there is a 
short shaft about 2ft. 6in. overall, with a flange forged 
solid on each end; on these flanges are bolted two steel 
plates which, near their outer peripheries, are bolted to 
the two fly-wheels. The arrangement forms a flexible 
coupling, which the makers inform us has been used by 
them successfully for many years. The reason for 


| employing a flexible coupling is to provide for any slight 


settlement such as sometimes occurs on a colliery pit 
bank, which, if not allowed for, might cause trouble with 
the bearings. 

The fan is 12ft. in diameter and is built up of mild steel 
plates, the vanes being riveted on to a steel diaphragm 
#in. thick, turned and bored and bolted to a coned centre 
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casting, which is mounted on asteel shaft 14in. diameter 
at the centre. This shaft is gradually tapered down to 
9in. diameter at each end, where it runs in white metal 
bearings lubricated on the oil ring system. These bearings, 
as will be seen from the illustrations, are entirely outside 
the fan casing, and are hence isolated from any dust or 
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reverse the direction of flow the discharge door, which will 
be seen at the base of the evasee, and which is counter- 
balanced by a cord and weight, is drawn up so as to close 
the orifice at the base of the evasee, as shown in the 
right-hand view in the illustration. At the same time, 
the inlet doors in the casing—see the plan views—are 
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Fig. 3-ARRANGEMENT OF ENGINE AND FAN 


dirt which may pass through the fan from the mine. The 
whole of the fan casing above ground line, including the 
inlet tubes, is of steel plate. A drawing showing the 
arrangement of the engine and fan is given in Fig. 3, and 
two views of the fan in position with its casing fixed are 
given in Fig. 4. 





swung from the position shown in the left-hand view into 
that shown in the right-hand view. This has two effects. 
It closes the passages leading to the inlet from the mine 
shaft, and opens the fan suction to atmosphere. Then, 


since the air cannot be discharged through the evasee, it 
is forced by the fan through the opening leading to a 








was 216,090 cubic feet, and that the water gauge reading 
taken in the fan drift was 5.45in. The horse-power in the 
air works out at 185.56. The horse-power develop2d as 
ascertained from the indicator diagrams was 266.97, the 
combined efficiency being therefore 69.5 per cent. 








MACHINE TOOLS AND SMALL TOOLS. 


A Brancu Committee of the Engineering Trades (New 
Industries) Committee, of which the full report has just 
been issued, points out that the machine tool makers have 
been in a unique position during the past four years of 
war. Their products have heen required by the Govern- 
ment for the direet production of almost all classes of 
munitions of war. They have not, therefore, been re- 
quired seriously to change the nature of their work, 
although most firms have specialised on certain lines. 
But certain types of machine tools not made, or not 
adequately made before the war, have been developed to 
a considerable degree. 

The demand for machine tools of all sizes and classes 
has been so abnormal that sub-contractors in large numbers 
have been pressed into their manufacture, and probably 
it is safe to say that the supply from the manufacturers, 
from the sub-contractors and from importers has equalled 
approximately three to four times the total pre-war 
production and importation into this country. The 
war has opened the eyes of manufacturers to the advan- 
tages of manufacturing large numbers instead of in ones 
and twos. Production in large quantities will, therefore, 
be much more common in the future than it has been in 
the past. 

The Branch Committee* issued a questionnaire when 
beginning its investigations, and obtained a detailed 
report with regard to different types of machine tools 
and small tools from members of the Branch Committee 
who were specially acquainted with the types in question. 

The Branch Committee points out that the capacity of 
the industry to develop might be seriously impaired if 
the large numbers of machine tools in national factories 
and stores were placed by the Government on the market 

















There is an arrangement by which the air, instead of 
being abstracted from the mine and discharged into the 
atmosphere, is taken from the atmosphere and discharged 
down the mine shaft, so that there may be a complete 
reversal of the direction of the flow of air in the workings. 





Evasee 
+ | Open 









































Ht! | | Patch 
Mth td fres 
WHHL | fir inh 








‘THe Enoween” 





Figs. 4 and 5—FAN AND CASING FIXED IN POSITION 


discharge passage into the mine, which has been uncovered 
by the raising of the discharge door. We understand that 
the necessary changes to bring about these reversals can 
be effected without stopping the engine, it being only 
necessary simply to slow down the fan slightly. 
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Fig. 6—-ARRANGEMENT FOR CHANGING DIRECTION OF FLOW OF AIR 


The method by which this is brought about will be readily 
understood by referring to the illustration, Fig. 6. In 
the left-hand views of that engraving, the plant is shown 
aduck air from the mine and delivering it to atmosphere 
the discharge opening or evasee. 


thro In order to 


An official test of this plant was carried out on June 29th 
last; the air measurements were made by the colliery 
officials, and the indicator diagranis were taken by the 
representatives of the engine builaers. During this test 
it was found that the volume of air passed through the fan 





in large quantities, without reference to the state of trade 
in the machine tool industry. 

The Committee reports that, generally speaking, the 
following machines were adequately manufactured in 
this country before the war :—Lathes and turret lathes 
(with certain exceptions), planing machines, shaping 
machines, horizontal boring machines of all kinds (with 
certain exceptions), vertical boring and turning machines, 
screwing machines, power presses, power hammers and 
drop stamps, slotting machines, heavy machine tools for 
shipbuilding, engineering and railway works, cold and 
hot sawing machines, twist drills, except in smaller sizes. 

The position with regard to those which were not ade- 
quately made is as follows :— 

Lathes.—Generally speaking lathes are made in suffi- 
cient quantity in this country to supply the home market 
trade. There are a great number of foreign manufacturers 
of lathes, and almost all firms in fareign countries making 
tools of this class have agencies in Great Britain en- 
deavouring to push sales of their products. There have 
been no great outstanding difference in merit or price 
between the foreign and British tools of this type. The 
British manufacturer has but little chance of competing 
in the the markets of his competitor owing to the pro- 
hibitive tariffs in those markets. Lathe makers in this 
country, generally speaking, feel that if the market was 
equally open or equally closed they would require no 
asistance to enable them to compete with all comers, and 
could employ considerably more than the present number 
of workpeop!-. 

Medium size Lathes, 14in., l2in., 10in., 9in., Sin.. and 
Tin. Centres.—The present factories in Britain can easily 
be extended to meet the home and possible export de- 
mands, and could also be trusted to make lathes of these 
sizes with improved methods of manufacture, specialisa- 
tion and mass production. The only reason why some 
manufacturers found it difficult in the past to contemplate 
such extensions and improvements was that in these 
sizes of lathes there was a serious foreign competition 
not necessarily from cheaper or better tools, but because 
the market was open and dealers in foreign machines were 
helped to stock. 
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_Light Lathes, Sin., 4din., and 6in. Centres.—These are 


now made sufficiently, and there will be no difficulty in 
increasing the production capacity of existing works and 
making more economically in larger quantities, except 
for the competition which in these tools is very much 
greater even than in the medium type mentioned above. 

Relieving Lathes.—With the exception of one or two 
firms which occasionally made these tools before the war 
the manufacture was almost entirely in the hands of 
foreigners. Since the war several firms have taken on 
the manufacture of these machines, and it is pvobable 
that after the war these firms will be more than sutticiently 
able to cope with the demands, and possibly will find it 
exceedingly difficult to sell all they can make if the market 
is in the same condition as existed prior to the war. 

Tool Room and Precision Lathes.—The market for these 
tools was small, and bas been almost entirely in the hands 
of foreign manufacturers, principally American, the reason 
being that the market here offered scarcely sufticient 
inducement for a firm to specialise. There will probably, 
owing to reconstruction and improvement in method in 
many other manufactures, be a greater demand for tool- 
room machines than existed before the war, and several 
British manufacturers are setting out to meet this possible 
requirement. 

** Lorch” and other Watchmakers’ [athes.—These lathes 
range from ]1tin. to 4in. centres, and are of a special type 
made with each part of the lathe separately obtainable 
so that a very small commencement by buying parts 
can be made by individuals or very small firms: the 
plain bed and headstocks of the lathe costing only a few 
pounds can he obtained and added to afterwards unt’! a 
very elaborate plant is reached. The makers of these 
machines cater for every requirement of the watchmaker, 
and the catalogue consists of some hundreds of patterns 
of variations more or less interchangeable with each other, 
and an enormous quantity of small accessories, including 
draw-in chucks, from sizes as small as holding 1/10 mm. 
up to 10mm. The whole of this trade is practically in 
the hands of German firms, which made large quantities 
and supplied the principal markets of the world with this 
type of machinery. The quantity required in Britain 
itself would scarcely be large enough to render it a good 
commercial proposition to make these tools here. The 
immense variety of small parts could not be made eso- 
nomically unless the market was very much larger. 
Colonial demands for these machines are not very large, 
and to start successfully a new firm it would be necessary 
to be certain that there was a considerable market beyond 
that of the United Kingdom. France and Switzerland 
would be the largest consumers. To commence the manu- 
facture of these articles with any hope_ of commercial 
success with only the British market, with foreign markets 
closed and the British market open to competition, is 
impossible. This is unfortunate, as the type of lathe would 
offer exceptional facilities for women and other unskilled 
workers to learn an excellent type of light, skilled work. 
The average “‘ skilled’? English workmen would not be 
of much use for this usually small and delicate work ; 
the whole thing would have to be taught anew, anda factory 
commencing should preferably consist of a few highly 
skilled teachers starting a number of learners, who might 
be women or returned wounded soldiers. 

Precision Grinding Machines.—These, in the main, were 
adequately manufactured before the war, but there was 
a considerable import of machines from the United States 
and, to a small extent, from Germany. 

The machines mainly in demand are :—(a) Universal 
machines, 10in. to 20in. swing, to 72in. between centres. 
(6) Plain machines, 4in. to 20in. swing, 24in. to SOin. 
between centres. 

By stsndardisation of small parts common to all classes 
of machines, and co-ordination between manufacturers 
of similar lines, it should be possible to bring into existence 
new works for the economic production of such parts and 
relieve firms from the necessity of making them in small 
quantities. Manufacture on these lines would enable 
the home manufacturers to meet the home demand, and 
probably to secure a fair proportion of the export trade. 

Razor Grinding Machines.—The principal sources of 
supply of razor grinding machinery hitherto have been 
Germany and America. The use of this class of machinery 
in the cutlery trade in this country is limited by the pre- 
judices which exist among the workmen against its intro- 
duction. Should the prejudices of the workmen be over- 
come there would be considerable demand for razor 
grinding machinery, which could probably be made by 
the existing manufacturers in this country. : 

Drilling and Boring Machines.—Nearly all types of 
drilling and boring machines have been imported from 
America and, to some extent, from Germany. 

The bulk of home requirements, however, have been 
met by home manufacturers, and there has also been 
a fair export trade from this country. There is, however, 
room for development in the export trade, particularly 
as there will almost certainly be a very large demand for 
machines of the type under consideration on the Continent, 
in the Dominions, and in South America. 

The Branch Committee suggests that makers should be 
encouraged in the national interest to specialise more 
closely than they have done hitherto, though in the case 
of machines where there is not a big enough annual market 
to warrant specialisation certain firms might deal with a 
miscellaneous variety. 

Universal Portable Radial Drilling Machines.—-These 
machines were imported from Germany before the war, 
and although the number imported was probably not 
very great, the Branch Committee thinks that there is a 
distinct opening for the manufacture of machines of this 
type in this country. There will be a good market in 
France, Belgium, Italy, Russia, and also in the Dominions, 
and an economical production could be secured if the ex- 
port trade were properly encouraged. 

Single Head Multiple Spindle Drilling Machines.— 
These machines were before the war imported from the 
United States and from Germany, although it is believed 
that the number sold in this country in the past was not 
very large. This was due, no doubt, to the fact that very 
few firms specialised to a sufficiently great extent to 
warrant introduction of special machines into their plant. 
If, however, extensive specialisation is to be garried on 
mn many igtustries; machines of this kind will be required 
to a much gregter extent, antl there would, therefore, 





be a sufficiently good market to justify their manufacture 
here. 

Some protection from foreign competition might be 
required in the early stages until the manufacture of 
these machines was. properly established. It might also 
be necessary to take steps for specially fostering the export 
trade until markets were secured. The Committee 
believes that there should be a. big aemand for these 
machines in many countries abroad. 

Automatics.—These “machines were chiefly imported 
from the United States, with a small proportion from 
Germany and Switzerland. The Branch Committee 
strongly recommends that, in view of the number of 
machines imported, their manufacture shoula be taken 
up in this country. 

Abrasive Wheels.—Wheels for precision grinding used 
in this country are mostly of foreign manufacture, and the 
Branch Committee is of the opinion that there is an open- 
ing for the manufacture of vitrified abrasive wheels, 
providing the electric energy is available for making the 
artificial abrasive, combined with the necessary expert 
mechanical knowledge needed. 

Blacksmiths’ Hand Drilling Machines.—The Branch 
Committee is of opinion that these were inadequately 
made before the war, and that their manufacture ought to 
be specially encouraged. 

Lathe and Drill Chucks.—America and Germany were 
the principal sources of supply of these tools. No figures 
exist as to the actual imports, either now or previous to 
the war, but there is no doubt that they were very con- 
siderable. There are only a few actual makers of chucks 
in this country whose output has undoubtedly increased 
during the war. It is considered that the home demand 
will be sufficient to enable manufacturing to be under- 
taken on economical lines, and that there is considerable 
room for development in order to meet the home demand 
and to develop the export trade. The Branch Committee. 
thinks that it would be necessary to give some protection 
to the manufacturers of these tools. The class of labour 
required for work of this kind would be approximately 
30 per cent. skilled men, 30 per cent. unskilled men, and 
40 per cent. women. 

Cutter Grinders.—-The Branch Committee states that 
these machines were inadequately made before the war, 
and the manufacture of them should be encouraged. 

Forging Machines.—-The Branch Committee states that 
these machines were inadequately made in this country 
before the war, and the manufacture of them should be 
encouraged. 

Gear Cutting Machines.—Gear cutting machines of all 
types and sizes were imported into this country before the 
war, chiefly from America and Germany. The Branch 
Committee is of opinion that many of the ordinary gear 
cutting machines are manufactured in sufficient quantities, 
but there are three types of machines which up to now have 
not been made in this country. These are the Gleeson 
and Bilgram Bevel Gear Shaping Machines and the 
Fellows Spur Wheel Shaping Machines. There are also 
a few other machines of a special type which were imported 
from Germany. These are machines for cutting wheels 
and pinions with helical and herringbone teeth, which 
are used in rolling mills and other works where it is neces- 
sary to transmit great. power. It is understood that these 
machines are now being made in this country. Generally 
speaking, the Branch Committee is of opinion that there 
is room for considerable development in the manufacture 
of several types of gear cutting machines. 

Mechanics’ Fine Tools.—Under this heading are in- 
cluded the following :—-Combination sets, combination 
squares, squares, vernier callipers, hand and _ breast 
drills, drill chucks, screw drivers, bevel protractors, 
protractors, slide callipers, callipers and dividers, hack 
saw frames, speed indicators, rules. 

These tools up to the présent have been principally 
imported from America and Germany, a cheaper type 
being supplied by the latter country. There are only 
a few firms in this country making, them and these cnly 
do so to a limited extent. The home demand is a growing 
one and will, in the opinion of the Branch Committee, 
continue to grow. 

The Branch Committee feels that this is an industry 
which should be fostered here. They feel that some en- 
couragement and special consideration should be given 
to manufacturers here who are willing to put down the 
necessary plant and to start to build up the trade against 
the existing foreign trade and competition. 

Portable Electric Tools.-The Branch Committee 
ports that these were inadequately made before the war, 
and that the manufacture of them should be encouraged. 

Precision Measuring Tools.—The Branch Committee 
reports that these were inadequately made before the 
war, and that the manufacture of them should be en- 
couraged. 

Universal Milling Machines.—These machines were 
chiefly imported prior to the war from the United States 
and from Germany. It is understood that large numbers 
were imported, and that accordingly there would be an 
opening for the manufacture of them in this country. 
The Branch Committee states, however, that the Ministry 
of Munitions has arranged for several firms to make these 
machines during the war and that, doubtless, many of 
them will continue to manufacture them after the war. 

Ball and Roller Bearings._—Previous to the war and up 
to the present time these articles were imported in large 
quantities from Sweden, and in smaller quantities from 
the United States, Switzerland and Germany. The 
demand is large, but it is understood that several large 
firms have developed during the war, and the Branch 
Committee is of the opinion that their capacity will be 
sufficient to deal with all demands as soon as the final 
output of the firms engaged in the indutry in this country 
is reached. 

Moulding Machines.—Moulding machines have not 
come into such general use in this country as in either the 
United States or Germany. Several reasons contribute 
to this position. Among them may be instanced the 
objections that have heen raised to working moulding 
machines by the members of the trade unions, and the 
impression among foundry managers that moulding 
machines cannot be used to advantage unless very large 
quantities of the same article are required. 

Some years ago a number of firms took agencies for 
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type. A gradual improvement has taken place in the 
demand for this type of machine, until, at present, foundry 
proprietors and managers are favouring machine moulding 
more than at any period during the history of this trade. 

Owing to the war the import of machines became very 
difficult, and several firms have appreciated the necessity 
for production in this country. The Branch Committee 
understands that the general impression in this country 
is distinctly in favour of pneumatic instead of hydraulic 
power for moulding machines, and on these lines several 
manufacturers have begun production. 

After investigation the Branch Committee is quite 
satisfied that there will be no difficulty in getting all the 
necessary supply of machines from the manufacturers 
who have started in this country. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Ascending Scale of Iron Values. 


By the time these lines are read the price of 
Staffordshire marked bars will be £18 10s. net, and the 
price of Staffordshire Crown bars £16 5s. net, both at 
makers’ works. This is an advance on January prices of 
10s. per ton in the former case and 15s. per ton in the 
latter, and comes about by reason of the new “ control” 
declaration of the Ministry of Munitions, authorising the 
inctease as from February Ist. The new values apply 
equally to home and export trade, and constitute steps 
in the Ministry’s policy of reimbursing ironmasters for 
the subsidies allowed during the war. The subsidies 
aggregated 50s. to £3 per ton, and so far marked bars have 
advanced 30s. per ton and Crcewn bars in proportion, 
in the course of the recompense procedure. The Earl of 
Dudley's L.W.R.O. bars stand at 2s. 6d. per ton above 
the rest of the market, being quoted to-day £18 12s. 6d., 
while the make of Messrs. John Bradley and Co., of Stour- 
bridge, still commands a premium of £1 per ton. So that 
the new price for this brand now becomes £19 10s. net 
at works. February prices for Staffordshire iron boiler 
plates may be quoted. at :—B.B.H. sorts, £20; best 
boiler sorts, £21; best best sorts, £22, and treble best. 
£23 per ton. These new prices show an advance of 30s. 
per ton upon last year’s rates, and succeed the advance 
of 30s. per ton—including that of February Ist-—-in 
Staffordshire marked bars. The number of Staffordshire 
iron plate makers is now very small, but they are an im 
portant section of the trade. Representations are. being 
made to the Ministry of Munitions that the restricted price 
for puddled bars, £11 10s., is quite inadequate and out of 
harmony with the increased cost of production. An 
early advance is therefore expected. All the manu- 
factured ironworks have ample business to go on with. 
It is nearly all of an urgent order, covering immediate 
necessities. Practically every contract is on the under 
standing that the price must be that current at the time 
of delivery. With the unsettled state of labour, this is 
being accepted as an inevitable condition. Buyers appear 
to have reconciled themselves to still higher prices as a 
certainty. The subsidies have yet to be-fully balanced 
by an increase of selling prices, and the mechanism of 
trade will be subject to strains and stresses arising out 
of the re-gearing of industry to a new and as vet un- 
defined future, including the eight-hours aay in the iron- 
woiks, T:n-plates are in very short supply. The difficulty 
of placing business is attributed in part to the fact that 
whereas the home price is limited to 32s. 6d., millowners 
have a free hand with regard to export business. They 
can sell all their output at a premium of 7s. 6d. or so, and 
are not disposed to do business with the home buyer on 
easier terms. Lack of labour appears to be delaying the 
restarting of mills which have been closed or converted. 


Pig Iron. 

There is no expansion of business in the pig iron 
trade, sales being still confined to small lots. Forge 
qualities are less scarce than foundry. The irregularity 
with which supplies of ironstone have been reaching the 
furnaces has considerably deranged production, but within 
the past day or two the situation has improved in this 
respect. The publication of the stocks of pig iron in the 
hands of the Government for disposal has come somewhat 
as a relief. Extravagant rumours were in circulation, 
but now that the figures are out they are regarded calmly. 
The 80,000 tons of Swedish pig iron are for special require- 
ments, and will not affect the general market. In fact, 
if the pig iron were of the ordinary type it would imme- 
diately find eager purchasers. Buyers of foundry pig iron 
are alarmed at some of the rumours that reach them 
regarding the possible prices which may come into force 
after the withdrawal of the Government subsidies at the 
end of April. A report is current in some circles, which 
has already been referred to by your Lancashire corre- 
spondent, that Midland foundry pigs will advance as 
much as from 50s. to 100s. or 102s. 6d. per ton. Derbyshire 
No. 3 iron, which at present is quoted 98s. 8d. per ton 
delivered in some important consuming districts of the 
kingdom—though scarcely around the Birmingham 
district—will, some sellers assert, advance to £7 10s. to 
£9 10s. per ton according to numbers. These figures can 
scarcely be credited. Yet there are sellers who assert 
that such a possibility is in front of the market, difticult 
as it is to realise. I need hardly say that ironfounders on 
the Birmingham Exchange are utterly unwilling to believe 
such reports. But I can only name them here for what 
they are worth, and leave the next two months to decide 
the question. What seems to be more likely is that there 
may be an advance in prices before next May, though, of 
course, not to anything like the extent foreshadowed 
in the aforementioned rumour. Even any specific altera- 
tion in quotations before the end of April, when the 
subsidies come off, can only be regarded as problematical. 
But the impression is deepening that this may. occur, and 
buyers would do well to be forewarned. As I have pre- 
viously set out in this letter, the Derbyshire and North- 
ampton smelters ate understood to have adwised Bir- 
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mingham merchants that the advance following the with- 
drawal of the subsidies will not exceed from 27s. 6d. to 
30s. per ton. 


The Steel Trade and Government Sales. 


There is a very active demand for all classes of 
tank, boiler and locomotive steel plates, contractors 
having discounted the prospective advances. The steel 
situation is somewhat complicated by war material, 
which is coming on the market in a more or less erratic 
way. For example, the Ministry of Munitions is just now 
« seller of material which must come into competition 
for various purposes with ordinary billets. Its use should, 
however, be comparatively restricted, because such steel 
is on the whole rather harder than the average billet. 
How far the material has found purchasers is not known, 
but ordinary purchases of billets do not seem to be attain- 
ing any particular volume just now. The Government is 
understood to be in the market with about 250,000 tons 
of steel billets for sale, and its agents are said to be almost 
importunate sellers of this material, as well as of 210,000 
tons of shell-bar ends, which make excellent scrap. In 
view of these facts, there is no wonder that buyers are 
cautious and are holding off. The steel trade is unques- 
tionably still in the transition stage. The situation will 
right itself, but the operation may require another two 
or three months, and then it will be found that steel is 
higher in value and greatly in demand. It is pointed out 
that while in the immediate future there will be a minimum 
Government control selling price for prime billets, it is 
still open for buyer and seller to agree to higher prices, 
subject to the sanction of the Ministry of Munitions. 


The Eight-Hours Day at the Ironworks. 


The various ironworks in North and South 
Staffordshire have put forward their proposals for the 
realisation of the proposed six-hours day, and they are 
being considered by a special committee of the Wages 
Board. A number of schemes has been evolved, and 
there is every hope that from them something workable 
may be submitted to an early meeting of the whole Wages 
Board. One of the most formidable obstacles to the 
realisation of the ideal of continuous production through- 
out the twenty-four hours is the scarcity of puddlers. If 
the whole of the puddling furnaces in the district could 
be employed, it would solve more than one problem, 
including thatof the generation of motive energy. A 
number of the idle puddling furnaces have boilers attached 
to them, the starting of which would be of the greatest 
advantage in adding to the driving of the plant. The 
e.ght-hours day will necessarily mean a heavy addition 
to ironmasters’ costs, apart from the disorganisation which 
must result from any attempt to apply it in existing con- 
ditions of the labour supply. The dearth of puddlers is 
viewed with great concern in its relation to the e’ght- 
hours day, as a reduction of the turns would imperil 
the position of some of the works. 


The Puddlers’ Strike. 


The puddlers’ strike in the Black Country is 
not yet over, nor unfortunately are there any definite 
signs of its approaching termination. Several of the most 
important ironworks in the district are at a standstill 
with their forges. It is earnestly to be hoped that the 
men will recognise the futility of further persistence. The 
supply of puddled iron throughout the district is below 
requirements, not for Jack of plant, but through insuffi- 
ciency of men. Scores of puddling furnaces could be 
started if the men were forthcoming. The men lay claim 
to certain war bonuses which were granted by the Midland 
Wages Board to certain other classes of ironworks labour, 
but even the men’s own parent union has announced that 
these bonuses are not the property of the puddlers. 
Happily, the strike does not extend its area of destructive 
operations, and it is still confined to the Netherton, 
Brierly Hill, and Cradley, Black Country, districts. 


A Coventry Engineering Award. 


A more than usually interesting sequel to a 
Coventry engineering award has taken place this week. 
The event took the form of a hearing before the local 
Munitions Court of a case promoted by the Coventry 
Workers’ Union, in which thirty-five workmen employed 
by an engineering firm et Warwick alleged that under a 
recent award 5s. per week bonus was due to them, which 
they had not received. The Warwick firm’s representa- 
tive put it that applicents had not asked for the advance 
—but the shop stewards had discussed it with the manage- 
ment——-whereupon the chairman said that did not matter. 
The award directed it to be paid, and any correspondence 
the firm might have had with the Ministry of Labour did 
not affect the question, unless directions were contained 
in Orders, which had the force of law. The firm con- 
tended that woodworking, in which it was engaged to 
the extent of 75 per cent., did not come under an engi- 
neering award. The Court held that applicants did 
belong to the engineering and foundry trade, and therefore 
that the back money must be paid. 


Working Hours in the Engineering Trades. 


At a conference this week of Birmingham 
employers and workers in the engineering and allied trades 
a dispute in relation to working hours, which has arisen 
at a large local engineering works, came up for considera- 
tion. It was agreed that an authoritative ballot should 
at once be taken to ascertain if the new schedule of work- 
ing which the men have formally submitted carries with 
it the support of the major portion of the workpeople. 
It is not without interest, read in connection with the 
foregoing, that the Austin Motor Company, Ltd., the 
shell output of which during the war was the surprise of the 
kingdom, has determined upon exercising the option 
which it possesses of purchasing two very large works 
extensions which it made for the Government for 
munitions manufacture. The purchase and new equip- 
ment money will run into a million sterling, but there is 
no doubt about the money being easily found. During 
last year the firm had no fewer than 20,000 operatives 
working for it, and the output totalled a value of 
over ring and a-quartor millicn sterlirty. 





LANCASHIRE. 
(From our own Correspondents.) 


MAnNcHESTER, Thursday. 
Iron, Steel, and Metals. 


TuE markets are yet a long way from settling 
down, but it is some satisfaction to know that certain 
people in authority, notably the President of the Board of 
Trade, are beginning to be concerned as to the delay in the 
return of activity in commercial and industrial circles. 
Some one may hope that these people will recognise that 
the “‘ dead hand ” of Bureaucracy must be removed before 
any great revival can take place; and that the markets 
must be natural before they can be healthy. There is 
scarcely a market in the kingdom that does not need to 
be made safe before people will go freely into it, and un- 
doubtedly, the markets for iron, steel and metals are as 
unsafe as any. There is far too much timidity about the 
way of disclosing information, and far too much concern 
about falling prices. The Government must be made to 
understand that the sustaining of the values of its stocks 
and material is not a matter of supreme importance, and 
that there is no national gain to be derived from holding 
up general] industry while it tries to avoid apparent losses. 
The full disclosure of the Government position with regard 
to all the stocks of material, made at once, will have far 
less disastrous effect on the markets than the piece-meal 
disclosures which are made from time to time. Every 
one of these separate disclosures causes a separate block 
and delays th return to normal conditions. 


Metals. 


The position in the non-ferrous metal markets 
remains very unsatisfactory. It is quite clear that con- 
sumers are holding back their orders as much as possible 
in order to get the advantage of falling prices, but it is 
also equaliy clear that the present rate of consumption 
is very much less than might have been expected in a fre: 
market. This, of course, means that the uncertainty ot 
prices and the feeling that they are not vet natural or 
governed by natural forces, is holding up much industry 
and delaying the expansion of trade. Standard copper 
rallied a little last week, but became weaker again, and 
the forward price is not much above £80 per ton. The 
price of refined copper on this basis ought to be about £85 
or £86, but so long as it is kept at over £100 people will 
not buy freely, and no one can wonder at their reluctance. 
It is useless to expect consumers to lay in stocks of the 
metal while there is such a wide difference between 
nominal and real values. The recovery of the market 
and its establishment on a firm basis depends upon the 
willingness of consumers again to build up the invisible 
stocks of copper. This process begins when an article 
falls seriously below its average value, and that is just 
what the world is waiting for in the copper market. There 
has been very little change in tin lately, and the market 
seems inclined to settle down round about £245 per ton for 
Straits, but one feels that this is too high a price for a 
permanency, even when one takes into consideration the 
effect of a general depreciaticn in the value of currency. 
There is, of course, room for an increase in the consump- 
tion of tin in the tin-plate trade, but one doubts whether 
this can come quickly, or until the prices of steel sheets 
have been considerably reduced. America is likely to be 
a formidable competitor for the tin-plate trade of the 
world so soon as she has rid herself of the incubus of the 
dear tin with which she is at present afflicted. Many of 
our own mills are still idle, and it is probable that only 
about one-half of the home capacity is employed. In 
spelter the market remains dull and lifeless, and it is 
pretty clear that consumers are by no means satisfied 
about the present prices. The official figures are unaltered, 
but in America the market remains weak, and it is merely 
the difficulty of getting spelter across the Atlantic which 
prevents our prices from coming down. The trades 
consuming spelter cannot be in a satisfactory state, while 
sellers of the metal here are asking £57 per ton, and sellers 
in America can supply at 7 cents per Ib. 


Pig Iron. 


The market for foundry pig iron in Manchester 
remains quiet, chiefly because there is very little prompt 
iron being offered, and people are not yet disposed to 
enter into the forward market while the outlook is so 
uncertain. ‘To buy iron for forward delivery one has to 
take a big risk in prices, for it is not at all clear that the 
market will be able to stand the advance which is 
threatened when the subsidies come off; and sellers of 
pig iron for prompt delivery are not very numerous. A 
little Derbyshire iron is doled out here at 98s. 8d. per ton 
delivered, and it may occasionally be possible to buy a 
small lot of Staffordshire No. 3; but with these exceptions, 
and excluding Scotch iron, there is practically nothing 
to be done. Founders are, of course, anxious to obtain 
as much subsidised iron as they can claim to keep at the 
end of April, but it is doubtful whether they will be allowed 
to buy enough to re-constitute the stocks held at that 
time in 1915. The general scarcity of foundry iron con- 
stitutes a problem which will have to be solved before any 
great progress can be made in reconstruction. A large 
part of the machinery of the country has been well worn, 
if not worn out, during the last four years, but will it pay 
to reconstruct this machinery while the prices remain so 
high ? There is practically no Cleveland foundry iron 
now being offered in Manchester, and one does not see 
any good prospect yet for a renewal of this trade. The 
supply of forge pig iron is better than that of foundry, 
but we want more labour to be available in the forges, and 
it is a very special class of labour which is required. 


Serap. 

The position in the market for scrap iron and 
steel is still very uncertain. Holders of scrap do not 
seem at all eager to come into the market, and are them- 
selves rather vague as to the prices which ought to be 
paid. Based upon the supposed values of unsubsidised 
iron and steel, these prices would be very high, but people 
are yet unconvinced that the said prices will be maintained. 
The question as to the competition of finished material 
from Ari -ica has yet to be eettled, anid the recent promise 
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of cheaper and more abundant freight across the Atlantic 
will perhaps bring this settlement nearer. Meantime holders 
of say a heavy steel melting scrap are quite uncertain 
as to the price which they ought to obtain. If hematite 
pig iron is going to be worth £10 per ton, then melting 
steel scrap ought not to be worth much less, but there must 
be a good many holders of steel scrap who would make a 
good profit by selling at several pounds per ton below that 
figure. The whole position is very obscure. 


Mersey Dock and Harbour Board. 


The statement of accounts of the above under- 
taking shows that during the year 11,855 vessels of a 
tonnage of 11,687,204 entered the Mersey and paid dock 
and harbour rates and dues. These figures show a decrease 
of 4892 vessels and 2,321,448 tons on the figures of 1917. 
The total rates and dues paid on ships amounted to 
£1,758,677, an increase of over a quarter million on the 
figures of 1917. The tonnage of vessels entering the port 
and paying rates and dues last year is the smallest since 
1897, while the number of ships is actually fewer than in 
any year since 1830. In spite of this the rates and dues 
paid constitute a record. 


Manchester Water_Supply. 


A report which I have received from’ the Man- 
chester Waterworks Committee states that the average 
daily supply of water to Manchester last year was 
51,383,757 gallons. Of this quantity 21,449,609 gallons 
came from Longdendale, and 29,934,148 gallons from 
Thirlmere. The daily consumption has grown from 
41,679,085 gallons in 1910, and has practically doubled 
since 1896. The rainfall at both Longdendale and 
Thirlmere was much above the average of the last sixty- 
four years. The third pipe line from Thirlmere was 
brought into use in February, 1915. 


Frederick George Goodbehere. 


Much regret is felt amongst engineers in this 
district at the sudden death of Mr. F. G. Goodbehere, 
whose whole life may be said to have been devoted to the 
development and improvement of cotton - spinning 
machinery. Mr. Goodbehere was at business until a few 
hours before his death, and it is probable that his end was 
hastened by the large amount of work he has done in 
the national interests since the war commenced. Mr 
Goodbehere was born in Manchester on December 6th, 
1852. He commenced his business career with his uncle, 
the late Samuel Brooks, when a little over twelve years 
of age. He became a partner in 1895 in the firm of Brooks 
and Doxey, makers of textile machinery, of Manchester, 
and managing director on its conversion into*a limited 
company in 1898. The latter position he retained until 
July, 1914, when he retired, remaining a director of the 
company. He was also chairman of the Cotton Machinery 
Trust. Limited, a director of Eadie Brothers and Co., 
and the Brooks’ Ring Traveller Company. Upon the 
outbreak of war in August, 1914, Mr. Goodbehere imme- 
diately put his energy into the production of munitions 
by his firm, and when the Manchester and District Arma- 
ments Output Committee was formed in 1915 he was 
appointed vice-chairman. As the various organisations 
for the production of munitions were formed, he became 
a member of the Rochdale Board of Management, which 
had under its charge the Rochdale National Shell Factor. 
Amongst his other activities, he was chairman of the 
North-West Area Executive Committee, on which is 
represented every board of management in the North- 
West Area ; representative of the North-West Area Board 
of the Central Executive of Boards of Management in 
London; and chairman of the North-West Area Stores 
and Purchase and Efficiency Committee. He was also 
representative of the National War Savings Association 
for dealing with local munition firms. He was chairman 
of the Foremen’s Mutual Benefit Society and a past- 
president of the Manchester Engineering Employers’ 
Federation, and chairman of the Engineering Section of 
the Manchester Chamber of Commerce. 


Reinforced Concrete Ships. 


In the course of a paper entitled ‘Some Prob- 
lems of the Reinforced Concrete Ship,” which was - read 
before the Liverpool Engineering Society on the 22nd inst. 
by Mr. Harry C. Ritchie, A.M. Inst. C.E., the author 
described a new sectional method of construction in which 
the hull is built of pre-cast and pre-matured units, each 
comprising a portion of the shell and a portion of one set 
of frame members. The frame members cast as part of 
the units may be either the longitudinal or the transverse 
set. The units, therefore, take the form of flanged slabs. 
and when assembled together in the ship the two abutting 
flanges of adjacent units from one frame member, or. 
strictly speaking, a part of the length of one frame member. 
The units forming the bottom of the ship extend from the 
bilge to the middle line athwartship, so that two units, 
one port and one starboard, make up the full span of the 
floors, although in a larger ship there might be three such 
units athwartship, and in a smaller ship one floor unit 
might extend from bilge to bilge. Except in the case of 
smaller craft, where the unit might extend two frame 
spaces in the longitudinal direction of the ship, both floor 
and frame units are usually one frame space in width, 
one of the governing considerations in the determination 
of the extent of all units being the adoption of a size and 
weight which might be easily handled and erected on the 
slip. The frame units extend from bilge to sheerstrake, 
and the deck beams are simple units of rectangular section. 
not comprising a portion of the deck slab, which is cast 
in situ. The whole of the longitudinal members of the 
ship, that is, middle line, side and bilge keelsons, side 
stringers, sheerstrake, hold beams and hatch coamings, 
are cast in situ about the units as they are assembled, and 
the transverse continuity of the units is obtained through 
or within any of these members, which are cast in situ. 
A most important feature of this system is the provision 
of cross-diagonal bracing-bars in the sides of the ship, 
forming the deep girders, or extending in some cases all 
round the vessel. These diagonal members not only resist 


the tensile component of the shear in the main girder, 
but they act as stiffeners to the shell, enabling a minimum 
of thickness to resist. the compressive component of the 
shear without fear of buckling bet wetn frames, and, further 
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still, they act as closely spaced secondary beams on the 
short span between the frames, thereby permitting of a 
minimum thickness of shell to resist efficiently the external 
water pressure. 


Future Super-power Stations. 


Mr. Pearce’s admirable contribution to the 
debate on electric power supply, which was held on 
Saturday last at the meeting of the Manchester Association 
of Engineers, gave the members a very good general idea 
of the progress which has been made in the public electricity 
supply undertakings of the country, and of the probable 
future developments under a central board with a number 
of linked up super-power stations and proper co-ordination. 
Mr. Pearce has always shown himselt to be in the van of 
progress, and has not been afraid of adopting large units 
both as regards turbines and boilers, and his estimate 
of the probable future size of turbo-generators as 25,000 
kilowatts may be considered probably as his minimum. 
The same remark may also apply to steam pressures, 
which he puts at 350 lb. per square inch. As a matter of 
fact, this pressure is to be exceeded by 50 Ib. in a water-tube 
boiler which is now being installed on the Tees, and 
higher pressures are in use in America. It is no use 
lamenting lost opportunities, but one cannot but feel what 
a pity it is that the future cost of current under the new 
scheme will be handicapped by the abnormally high 
prices of plant which must prevail for some years to come. 
It is also a point for careful consideration whether the high 
cost of underground main sys‘ems will be justified. The 
underground system would obviously be very much more 
expensive, and as the cost of transmission plays a very 
important part in the price of current delivered to the 
consumer, the question arises whether the additional 
safety obtained by the underground system justifies the 
extra outlay involved. 


The Engineers’ Club. 


The members of the Engineers’ Club, Manchester, 
are to be congratulated upon another very successful 
year. The year just closed has seen the membership 
brought up to the maximum of 850, and there are many 
names of engineers on the waiting list for admission. 
The Committee, however, recognises that the limit of 
accommodation of the existing premises has now been 
fully reached, and is faced with some difficulty in enlarging 
at the present time. Beyond its use as a social club 
further proof of the utility of such an institution in 
Manchester is the large number of meetings of societies, 
committees in connection with the engineering and allied 
trades, and debates which are held at the club house. 
Engineers living abroad will be gratified to,learn that a new 
class of members has now been formed for those living 
overseas, who wish to retain some connection with the old 
country, and avail themselves of the club’s privileges 
when on a visit to these shores. 


Barrow-tn-Furnsss, Thursday. 
Hematites. 


The production of hematite pig iron in North 
Lancashire and Cumberland is fairly well maintained, 
but the output is not yet up to the level of a couple of 
months ago. Raw material supplies have not been coming 
to hand as quickly as was desired. At one time, indeed, 
it looked as though there m'ght be a pretty general 
stoppage owing to labour troubles in other districts that 
would affect iron workers and others here. The demand 
for iron is brisk all round, and will remain so for some time 
to come. Local steel makers’ requirements are big, and 
they are taking a good proportion of the out put and putting 
it into prompt use. Good deliveries, too, are being made to 
various parts of the country. Prices are maintained at 
the full maximum rates of 127s. 6d. per ton for parcels 
of mixed numbers of Bessemer iron, and special brands 
are at 140s. per ton, both f.o.t. 


Iron Ore. 


There is a little more activity in the iron ore 
trade, but the flooding of some of the pits has not yet 
been got over, and many of the men are on other jobs. 
The demand for foreign ores is steady and large impor- 
tations are reported. 


Steel. 

There is activity in most of the departments in the 
steel trade, both at Barrow and Workington. At both 
steel centres the rail mills are working, and other branches 
are engaged. The plate-mills at Barrow are still doing 
nothing, and there is no prospect of a restart. Rails are 
in good demand at £10 17s. fd. to £11 10s. perton. Light 
sections are at £13 10s. to £17 10s. per ton, with heavy 
tram sections at £17 to £18 10s. Billets are at £10 7s. 6d. 
to £11 per ton, and ship plates are quoted at £11 10s., 
and boiler plates £12 10s. per ton. 


Fuel. 

The demand for coal is brisk, and the supply 
is not full. Steam sorts are at 32s. 6d. to 33s. 6d. per ton, 
with house coal at 34s. 2d. to 42s. 4d. per ton delivered. 
East Coast coke is at 39s. to 41s. 9d., and Lancashire sorts 
at 37s. 6d. per ton delivered, both being in brisk request 
Cumberland cokes are in good demand inthe Workington 
district. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 


THE industrial situation here is such that one 
doubts if certain sections of Labour have grasped, in any 
degree, the fact that the elaborate reconstruction schemes 
propounded by State and private enterprise are doomed 
to tailure unless there be concerted action between em- 
ployers and employed. Strikes, presumably, there always 
wil] be at times; but the position that appears to be 
developing is something entirely different. It is true that 


in the main the temper of Labour is reasonable, but that 
spirit of reasonableness is being nullified by the ridiculous 


' . . 
demands and conduct of the turbulent minority, 





because 
in the end Labour stands together, so that the tail is 
constantly wagging the dog. When certain trade union- 
ists defy ‘their own elected officials and guides, they find 
it easy to engineer a dispute or even a strike, and in any 
event it seems that the demands of the fetish must be 
satisfied, it being generally a case of ‘“‘my union right 
or wrong, my union first.’’ In a recent letter I referred 
to an employer who told me he got on very well with his 
workpeople, because whatever they asked for he at once 
gave them. That appears to present the matter in a 
nutshell. Under State patronage during the war, Labour 
got into the habit of expecting its demands to be granted 
forthwith, and now that the great change- over is taking 
place, it is insisting upon the retention of that weak- 
kneed, one-sided policy without any regard to the ques- 
tion of what effect it is calculated to have upon the trade 
outlook, especially regarding overseas business. At the 
present moment it is quite obvious the attitude of Labour 
is standing directly in the path of industrial expansion. 
Speaking with a trade unionist a short time ago, I found 
he objected to the term “* Capital and Labour.” ‘‘ Money,” 
he contended, “is the employers’ capital, and labour and 
skill are the capital of the working-man—the one being of 
equal value with the other.” True, but if the employers 
use their capital prodigally they soon cease to be employers 
and become bankrupts; and just in the same way, if 
trade unionists use their capital unwisely they may cease 
to be workers and become unemployed. 


Opportunities that May be Lost. 


That is the peril at the moment. Here in Sheffield 
there has been a great deal of talk about capturing the 
enemy’s trade and of expansion in new overseas markets, 
but unless the loyal co-operation of Labour is forthcoming 
few of these bright hopes will be realised. The rapid 
advance which Germany made in the world’s markets 
before the war was only possible by the combined efforts 
of Capital and Labour, without which even State subsidies 
would have been of little use. Here we are in Sheffield 
presented with magnificent overseas opportunities, but 
it looks very much as if many of them may never 
materialise, chiefly because of the failure of Labour to 
recognise its responsibilities, or even to look beyond the 
tip of its nose. I say ‘ chiefly,” because the stupid atti- 
tude taken up by some of the trade unionists is not the 
only trouble. There are yet many firms standing still, 
patiently waiting for something to turn up—firms that 
have absolutely made no preparation, or scarcely any, 
to meet the new industrial and commercial conditions. 
For such people the only thing likely to turn up is a flood 
of foreign competition that will sweep them out of the 
markets in which they already operate, and rob them for 
ever of the chance which is now theirs. Because of 
these people—perpetually agitating, restless trade union- 
ists, and apathetic, unenterprising firms—the outlook in 
a district like this gives cause for a considerable degree 
of anxiety.- Assent by the reasonable spirits in Labour 
to the pious expressions of certain leaders in the em- 
ployers’ ranks is not sufficient. If the industrial future 
of Sheffield is to be worth a brass farthing to anyone 
concerned, there must be a solemn determination by 
employers and employed to stand firm and united, and 
not to allow selfish interests on the one side or short- 
sighted over-reaching demands on the other to rob 
industry of the fruits it can now have for the plucking. 
It is recognised by all thinking men that in future Labour 
must have better conditions, better hours, and better 
pay than prevailed in pre-war days, but the way to secure 
such improvements is to form a strong bond of comrade- 
ship—to conduct the peace campaign in the same excellent 
spirit as that which made possible the victory of the 
Allies in the field—and to accomplish that workers must 
be prepared to distinguish, even in the policy of their 
trade union leaders if necessary, between conduct which 
savours of Bolshevism and demands which are reasonable 
and worthy of consideration. The solution of that problem 
seems to be in the formation in every branch of trade of 
joint industrial councils. 


Coalfield Troubles. 


Very grave anxiety prevailed throughout the 
Sheffield area last week regarding the threatening attitude 
of the Yorkshire miners. The fact is that very few, 
even of the large steel works, have any stocks of coal on 
the ground worth speaking of, so that any dislocation of 
daily deliveries would have had the effect of closing many 
of the works at once. Happily, that strike was short- 
lived, being only a matter of hours. but almost imme- 
diately another commenced in the Mansfield district of 
the adjacent Nottingham coalfield, and began to spread 
into Derbyshire. However, a more reasonable spirit 
was shown, and the men resumed work after passing the 
following resolution :—‘‘ That this meeting agrees to 
suspend action for twenty-eight days, on the understand- 
ing that the notices have been withdrawn at the Mans- 
field Colliery and all men reinstated in their forrner places, 
and that in the event of a six-hour day and a living flat- 
rate wage not being granted, we agree to cease work until 
such time as it is granted, and that our notices be handed 
in on February 11th, to take effect a fortnight later.’ 
Before the time arrives it is hoped that some means of 
settling the dispute will have been found. A large pro- 
portion of the surface workers at the Yorkshire mines, 
by the way, are feeling very indignant that they should 
have been involved in the one-day strike without having 
been consulted in any way. The dispute arose out of a 
demend for a twenty minutes’ dead stop in the mines each 
day for “‘ snap-time ” (meal-time), but the surface workers 
who are members of the National Amalgamated Union 
of Labour say they did not ask for this stop, as at most 
collieries surface workers were already allowed thirty 
minutes “ snap-time,” so that under the Coal Controller’s 
award they actually lose an hour per week. It is only 
fair to add that these workers are divided, some of their 
number heing members of the Yorkshire Miners’ Asso- 
ciation. 


General Conditions. ° 


Unemployment is increasing. A good many 
male, as well as female, workers are being dielenedd. and 
clerical steffs are being thinned out. Some of the heavy 
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steel departments are running well under their capacities, 
and there are open-hearth furnaces standing idle. Crucible 
departments are in want of work, and high-speed alloys 
are almost a glut on the market. What the general co). 
dition here is was very plainly indicated by Mr. Henry 
Steel at the meeting on Monday of the United Stee! 
Companies, Limited. Mr. Steel said that during his 
thirty-eight years’experience he had never known such 
period of difficulty as to the future. ‘‘ On the one hand,’ 
he said, ‘‘it seems surely self-evident that after all the 
ravages of war there must be an enormous demand for 
some years to come for iron and steel, and the great 
authorities in the steel trade believe it. I cannot myself 
see how there can be much doubt. Unfortunately, we 
meet just at the time when that has not taken place, 

. For a month or two we may be in an ind:fferent 
state of prosperity, but I do think that at the end of that 
time—it may be earlier or later—these should be tre. 
mendous prosperity for steel and iron for some time to 
come. The only fly in the ointment is the uncertain‘y of 
the relations between us and our men.” Regarding tho 
lixhter branches of the steel industry, apart from high 
speed steel, business is much more brisk, and demand tor 
all kinds of small tools keeps up well. L ‘ght iron foundries 
should have an active future, and rail rolling mills ar: 
assured of plenty of work. Belgian workmen are being 
repatriated. 





Institute of Metals. 


The Sheffield branch of the Institute of Metal. 
was launched a few days ago, there having been merge.| 
into it the old Sheffield Society of Applied Metallurgy. 
The inaugural address was delivered by ©. H. 
Carpenter, President of the Institute, who said be hope | 
to see more papers from Sheffield. It would, he thought. 
be a good thing to open membership to those intevest«| 
in the ferrous metals, for there were very few ferrous 
works which had no connection with non-ferrous metals 
All the armament works used a considerable quantity oi 
non-ferrous metals, and in these days the cutlery industry 
largely used non-ferrous alloys. The basis of membership 
should be as broad as possible, embracing all whose main 
intevest was in the iron and steel industries. Office’s were 
appointed for the year. The society's headquarters are 
to be at the University. 


Iron, Steel, and Coal. 


There is little change in the iron market locally, 
suppLes being restricted and makers are in a cautious 
mood. Scrap will be plentiful for a long time to come. 
and merchants with stocks are a little nervous about the 
effect upon prices which the enormous supplies will have 
which the Government is said to be offering consumers. 
and even pressing them to buy. It has been stated that 
these supplies run to a quarter of a million tons of shell- 
bar ends alone, the figure mentioned being £10 7s. 6d. 
a ton, delivered at tne yards. The tonnage of steel billets 
being offered by the Government is said to be of equal 
amount, so that at the moment the market for steel is 
very easy indeed, and buyers seem not at all anxious to 
cover themselves forward. The market for fuel has been 
much disorganised by the strikes and rumours of strikes, 
and notwithstanding the “ patchiness ’’ in general trade, 
the demand for steams is very strong, at iull maximum 
rates. Gas fuels are in urgent request. Exports havo 
fallen away, France being the largest buyer, though the 
Government is still taking considerable quantities. The 
slack market is tight. Best South Yorkshire steam hards 
are quoted 23s. to 23s. 6d.: best Desbyshire, 22s. 6d. 
to 23s. ; seconds, 21s. 6d. to 22s. ; cobbles, 21s. 6d. to 22s ; 
nuts, 21s. to 2%s.; best hard slacks, 183. 3d. to 18s. %d.; 
seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s. to 16s. 6d.: and small slacks, 13s. to 14s. In 
house fuel branch is quoted 27s. to 27s. 6d., and best 
Silkstone 23s. 6d. to 24s. 6d., all per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Labour Unrest. 


Tue state of pronounced unrest is not now only 
confined to the workers in the shipbuilding and engineering 
trades. In the North as well as in other parts of the 
country other trades are suffering from a speil of discon 
tent. The general tendency is to procure shorter hours, 
and if they are not to be had by threats the feeling is 
that they must be enforced by strikes. It would be 
unwise to pretend that the trouble is not serious. One 
meets unrest on every hand, and the utmost wisdom on 
both the part of the employers and employed will have 
to be exercised in dealing with the matter. The Ministry 
of Labour representatives have been in this district for 
some time, and it is believed that they have sent up re- 
ports on the seriousness of the situation. Employed and 
employer are agreed that the position warrants immediate 
action on the part of the Ministry, but the latter body 
seems scarcely to know what to do, although it is aware 
of the grave situation which has arisen. Generally speak 
ing, the position in the shipyards on the North-East Const 
remains much the same as it was last week. Most of the 
yards will be kept closed down until a settlement is reached. 
‘The positon is undoubtedly serious,’ remarked a ship- 
builder to me the other day. ‘ It is the most remarkable 
upheaval I can recall. It is the first time the men have 
broken a definite agreement made on behalf of their union. 
In fact, they have treated the agreement of December 30th 
much as the Germans treated that applying to Belgium in 
1914, as a mere scrap ot paper. We are only justified in 
asking that the men should return to work before we re- 
opened the case. The men have the whole matter in 
their hands. We want to be just to them, but we must 
also be just to our side.” The men appear to be quite 
out of hand, and until their officials bring them to reason 
there seems little possibility of the negotiations being 
resumed unless the Ministry of Labour- intervenes. 
Some anxiety also prevails in the iron and steel trades 
regarding the introduction of the eight-hour day, but it 
is hoped that wise counsels will prevail, and that the stream 
will be crossed successfully. The shipping trade at North+ 
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East Coast ports is also threatened with interruption, 
the coal trimmers and teemers having decided to discon- 
tinue loading certain vessels on Saturday unless a dispute 
over a wages award is first settled. 


Cleveland Iron Trade. 


The Cleveland iron trade position at the moment 
is one of general uncertainty—uncertainty as to present 
deliveries and uncertainty also as to the future course 
of prices. Anxiety also prevails as to the course of the 
various labour disputes, Not that the trouble has affected 
the demand for iron; on the contrary, supplies are still 
inadequate to meet the pressing needs of the trade, but 
in a few instances it is reported that foundries and bar 
makers directly affected by the stoppages have suspendea 
deliverie?. Such cases, of course, are the exception, for, 
generally speaking, stocks are so low that consumers would 
gladly take all the foundry iron they can get in order to 
increase their reserves. But, unfortunately, the position 
is such that the greetest difficulty is experienced in meeting 
current needs, and the output of Cleveland foundry iron 
needs to show a substantial improvement before present 
difficulties can be overccme. Many causes, of which the 
irregularity of coke deliveries hae recently been the chief, 
have combined to exercise an adverse influence upon the 
output of Cleveland foundry iron, and there are still many 
furnaces which are turning out little else but forge quali- 
ties, and even mottled and white. Thus all the standard 
iron available is readily absorbed in the home trade. 
Forge iron is more plentiful and, the truck position being 
somewhat easier, fairly large deliveries are being made 
on current contracts, but makers generally are pursuing 
a cautious sae ; and notwithstanding their new freedom 
are not inclined to make contracts for more than a month 
ahead. There is little new in the export trade. The 
demand from neutrals continues to be keen, but merchants 
still report inability to obtain the necessary licences, and 
the shipments this month have fallen to a lower level 
than any recorded since the war began. Prices have 
not been altered in either the home or export trade, No. 1 
being 993. for home consumption, and 150s. for export, 
whilst No. 3 Cleveland, No. 4 foundry, and No. 4 forge, 
all 95s. for home use, and 145s. for export. 


Hematite Pig Iron. 


There is rather more East Coast hematite avail- 
able and allocations are more easily obtainable just now, 
though distribution is still controlled. Mixed numbers 
are firmly quoted at 122s. 6d. for home use and 172s. 6d. 
for shipment abroad. 


Iron-making Materials. 


The deliveries in the foreign ore trade fluctuate 
considerably, but on the whole are well up to the average. 
New business is sedtce, but consumers are well covered up 
to the end of March, wken the present fixed prices come 
up for revision. Coke for the blast-furnaces is now coming 
to hand more satisfactorily, deliveries of Yorkshire coke 
having been resumed. Still the works are pressing for 
more, as tl.eir reserves are extremely low. Good medium 
furnace kinds are still quoted at 35s. 6d. delivered at the 
works. 


Manufactured Iron ani Steel. 


The transition frém war to peace trade is pro- 
ceeding much more slcwly than was at first hoped. In- 
stead of the gradual return to prosperity that was locked 
for we have an alte’ nating succession of hc pes and disap- 
pointments. S. me departments are vey quiet indeed, with 
little new work coming in. In othe's, however, orde’s 
are arr.ving faster than they can be execuied. The 
various str.kes and disputes are undoubiedly exercising 
a very disturbing effect on the trade, and until the air 
has been cleared ccnsumers aié not inclined to commit 
themselves to any large extent. Specificaticns for ship- 
building material have shown a sericus falling cff and fears 
are entertained that some of the plate mills may be 1en- 
de ed idle unless the shipyard dispute is speedily settled. 
Numbers of mills have already been transferred to the 
production of rails. As yet the export trade is not of 
any great consequence cn account of the difficulties which 
exist. Inquiries, however, are of large volume and a 
large business is promised as soon as circumstances 
pe:mit of it being accepted. The follcwing new prices 
have come into cperaticn in the home trade : Sh p, bridge, 
and tank plates, £14; ditto, thin, £16; chequer plates, 
£15 103; boiler plates, £15; angles and bulb angles, 
£13 12s. 6d. ; small angles, tees and plates, £16 10s. ; steel 
joists, £13 12s. 6d.; rails, 60 1b. and over, £13 7s. 6d. ; 
50-60 Ib., £13 10s. ; rounds, squares and hexagcens, £14 5s. ; 
small ditto, £16 10s.; billets, blooms and slabs (rolling 
qualities, £11 12s. 6d., ditto, forging qualities, £12 15s. ; 
ditto, hard, £12 15s. ; ingots for re-rolling, £9 5s. Export 
pr ces are as follows: Sceel ship bridge and tank plates, 
£16 10; ; ciito, thin, £19 10s. ; steel boiler plates, £17 10s. ; 
steel chequer plates, £18; angles and other sectional 
mater:al, £16 2s. 6d. ; small angles, tees and plates, £20; 
steel joists, £16 2s. 6d. ; rounds, squares, and hexagcns, 
£18; ditto, small, £20; rails, 50lb., £15 12s. 6d.; 
rails, 60 Ib., £15 10s. ; billets and blooms, £13 10s. to £15; 
iron bars, £20; steel plate cuttings, suitable for re-rolling, 
£13 10s.; rails, hollow bridge. 45lb. and over, £17; 
rails, second hand, all sections, £13; sheet bars and tin- 
plates, £12 17s. 6d. ; puddled iron bars, £15 15s. 


The Coal Trade. 


The most disturbing factor in estimating the 
future of the coal trade is the claim of the miners to an 
advance of 30 per cent. in wages. Had the demand 
arisen as a result of an increase in prices in a free and normal 
market, there would have been something to negotiate 
about, and some ground for expecting a satisfactory settle- 
ment. It is the case, as some argue, that a great deal more 
could be got out of a smaller quantity of coal by a more 
scientific consumption, but that has no immediate bearing 
on the question of profits and wages. It is also true 
that last year, although the quantity of coal exported 
showed a diminution, the value was higher. This, however, 
was due to exceptional circumstances, and one cannot 
expect a repetition of the same experience under more 
normal conditions. A firmer tone rules in the market 
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this week. The demand is more active, and owing to 
tonnage being diverted from other districts colliery turns 
are well filled and the free movement of prompt coals thus 
assured. The demand for steam coals on official account 
is very regular and for home railways and other con- 
sumers is on a full av rage. For forward shipment there 
is an insistent inquiry for all European countries, but 
sellers hold only limited quantities, and are disposed to 
await developments. On the open market, best steams 
are at a minimum of 9Us.; second qualities, 753. to 80s., 
and smalls, although the production is not so abundant, 
are unchanged at 65s. for best, and 553. for second class 
grades. Gas coals are distinctly better and many 
producers who have heen hard pressed to keep going now 
report ample trade on hand, especially for home gas- 
works. Prime qualities are scarce at 653. to 70s., and 
seconds, which had been a drug on the market, are now 
totally unobtainable, and nominally held at 65s., against 
the 60s. recently. Coking coals are abundant, but more 
coke ovens are getting to work and the demand is in- 
creasing from that source, but, on the other hand, labour 
troubles at many of the works and factories keep the con- 
sumption down to disappointing figures. Durham bunker 
coals for the free ma'ket are plentiful, but sellers, while 
holding steadily at 523. 6d. to 55s. prompt, are looking 
forward to a substantia] advance, although for two or 
three months’ contracts they appear quite willing to 
operate at the minimum scale. Tie maximum quotations 
for the Allies are as follows :—Best Blyth steams, 37s. ; 
Tyne primes, 36s. 61.; Tyne prime smalls, 27s. 6d. ; 
second steams, 32s. 6d. to 343s. ; North Northumberland 
smalls, 253. to 27s. 6d. ; Blyth smalls, 27s. ; smithies, 31s. 
to 32:3. fd. ; peas and nuts, 3ls. to 32s.; best gas, 32s. ; 
second gas, 30s. 6d.; ecking coals, 31s. 6d.; cok ng 
smalls, 30s. 6d.; household coals, 353. to 37s. ; foundry 
coke, 503. ; gashouse coke, 403. ; best bunker coals, 34s. 
to 34s. 6d. ; ordinary qualities, 333. to 333. 6d. ; special, 
393. Principal quotations for the home trade are as 
follows :—Northumberlands : Best Blyth steams, 33s. 6d. 
to 35s.; second Blyth steams, 29s. 6d. to 32s. 6d. ; Tyne 
prime steams, 33s. 6d. to 35s. ; unscreened for bunkers, 
27s. 6d. to 293.; household coals, 26s. 6d. to 27s. 6d. ; 
best Blyth smalls, 25s. 6d. ; smithies, 31s. 6d. to 36s. 6d. ; 
North Northumbe:land smalls, 25s. 6d.; peas and nuts, 
3is. ; Durhams: S eam (locomotive), 333. to 35s. ; special 
Wear gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 30s. ; 
best bunkers, 31s. 6d. ; superior qualities, 34s. ; smithies, 
3ls.; peas and nuts, 3ls.; coking coals, 29s. to 30s. 








SCOTLAND. 


(From our own Correspondent.) 
Large Industrial Amaigamation. 


Dortne last week-end it was announced that 
Harland and Wolff, Limited, Belfast and Clyde, had 
amalgamated with David Colville and Sons, Limited, 
steel makes and collie-y owne’s, Motherwell. The ficst- 
named fi'm was registe-ed in 1885, and acquired in 1912 
the Lordon and Glasgow Engineering and Shipbuilding 
Company, and afterwards tock over two ne ghbouring 
shipyard sites. Later the G eenock works of Messrs. 
Caird and Company, shipbuildess and enginees, was 
taken over. The authorised capital of the company is 
£1,609,000. Messrs. Colville we e registeed as a company 
in 1895 as steel and ircn manufacturers. In later yes 
the G engarnock S:eel Company, L'mited, the G!engarnock 
Chemical Company, Limited, and the Clyde Bridge S:eel 
Jompany wee acquired, while last year a controlling 
interest in Archibald Russell, Limited, coalmasters, 
was secured. The capital of the company is £1,350,000. 


The Strike. 


The strike for a shorter working week is now in 
progress. The movement :n its infancy g.ves the impres- 
sion of disorgan sation, and an utter lack of cohes.ve 
movement. Tue dislocation of work is of a partial and 
sectional character, and nether general in, nor confined 
to, cone trade or particular branch of industry. For 
instance, as a rule the fitters, rive.ers, and caulkers did 
not start, while the majority of the engineers did, but 
in more than one yard in the upper reaches of the Clyde 
the ironwoikers began work as usual, while the engineers 
remained out. Other branches of industry have the same 
story to tell. It is said that a large number of the men cn 
strike are p.eceworkers who, when the change to the 47 
hours was made, had no provision made in their rates 
of pay to enable them to earn as much in 47 hours as they 
did in 54 hours. Many rumours are abroad as to the enlarge- 
ment of the movement, including the absorption of the 
public services, but so far as can be ascertained at present 
the attitude of the workers in these branches is altoge: her 
against a stoppage of work. In fact, first impressicns 
proclaim the movement a minority one, the greate~ propor- 
tion of the workers preferring to have their diffe:ences 
settled by constitutional methods. 


Antimony Mines Reopened. 


An interesting announcement is contained in the 
report that a London syndicate has begun operations at 
the antimony mines at G!endinn'ng, Dumfriesshire, about 
a dcezen miles north of Langholm. These m:ne3 were 
worked thirty years ago. The quality of the antimony 
at Glendinning is of the best, and prospects are conside. ed 
ve:y encouraging. 


New Engineering Project in Dundee, 


At a meeting of the Development Committee of 
the Dundee Town Council a proposal to start engineering 
works for the manufacture of chocolate machinery was 
reported. The ground desired belongs to the Town Council, 
and it was decided to give favourable consideration to the 
applicaticn which would be made. Prior to the war this 
industry was in German hands almost entirely. 


Pig Iron. 


Scotch pig iron continues strong. Local sales 
are large and steady., Export, however, is very limited. 
Prices are uncertain and shipping is difficult to work, 
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and makers are not disposed to sell beyond home consumers. 
Hematite and forge qualities are now in fair supply for 
general consumption, but foundry iron is restricted. 


Finished Iron and Steel. 


The steel and iron industries were very active 
during the past week, and indications point to a broadening 
out in various directions. General inquiries are much 
more numezous and Gove-nment, railway and municipal 
tende*s are once more invited. In the meantime the 
industrial unrest is retarding progress, as few manufacturers 
care to risk anything in the nature of a new departure 
at present. The steel works have large orders for ship- 
building sizes and sections and there is no lack of general 
work to take the place of the fast diminishing war work. 
Sheets are now easier to obtain, though galvanised material 
is still rather a scarce commodity. An early advance in 
the price of black sheets is expected immediately. Malle- 
able bar iron makers, also, are chiefly engaged on home 
business, and thee is no anticipation of much in the way 
of export business at the present pice of £19 per ton. 
Hoops and strips are busy, and tube makers have large 
orders on hand for Clyde delivery. 


Coal. , 

A fair business is being done in Scotch coal. 
The removal of the restrictions on shipments to the 
Allies has released a few cargoes, while neutrals are now 
receiving more consideration, and some consignments have 
gone to Norway, Sweden, and Denmark. In some cases 
home stocks are not yet too plentiful, and some concerns 
are still working on ve y bare supplies, aggravated to some 
ex'ent by stoppages at local collier es, and, the efore, 
no great expansion in exports can be looked for at p-esent. 
Of course everything depends on how the coal trade is 
affected by the industrial unrest, but granted no distress ng 
circumstances arise the outlook is favourable. The 
shipments during the past week amoun‘ed to 113,079 
tons, compared with 118,153 tons in the preceding week, 
and 146.407 tons in the corresponding week of last year. 
Ell coal, f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 35s. 
to 37s.; navigations, 37s. ; steams, 34s. 6d. ; treble nuts, 
30s.; doubles, 29s.; singles. 28s.; fivst-class screened 
nav gations at Methil or Burntisland, 363. to 38s. ; first- 
class steams, 35s.; third-class steams, 3ls. ; best steams 

at Leith, 33s. 6d. ; secondary qualities, 323. 6d. per ton. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 


The Strike Wave. 


Sout Wales has its share of labour troubles. 
It is true that they are a continual experience in one 
branch or another of industry, and of varying extent. 
Disruptive forces are ever at work. The air is full of 
disturbance, although at the moment trouble has not 
broken out to an alarming extent, and is not such as to 
bring any industry wholly to a standstill. In the coal- 
field disputes are a daily occurrence, and the most serious 
at the moment is that concerning the miners in the 
Dowlais district, where about 5000 men are idle. In 
that case there is a number of points at issue, including 
the question of re-instatement of demobilised men, the 
status of men employed at the washery, &c. The Concilia- 
tion Board has discussed the dispute, and agreement was 
come to for dealing with it, but it is indicative of the 
unreasonable attitude of the rank and file, and of their 
disregard of the advice of their own leaders, that they 
decline to accept the agreement arrived at, and appear 
de'ermined to abstain from work until their full demands 
are conceded. At the ports the boilermakers have been 
on strike since Thursday in last week, and about 5000 
men are idle. These men recently mace application to the 
employers for an advance of 60 per cent. on piece-work 
rates, and 100 per cent. on day rates. The application 
was referred to the Court of Arbitration, and the men 
were awarded an increase of 3s. 6d. per week, and certain 
points at issue were referred back for the employers and the 
men’s representatives to dis:uss. Then the men put 
forward a new price list as a basis, and the employers’ 
contention is that the men refused to give them adequate 
time to discuss this new list and came out on strike. 
The men contend that the new list was submitted to the 
employers three years ago, but that they then decided not 
to press it,as the war was in progress, and they agreed to 
leave the matter until hostilities were over. The employers 
state that the new list was never officially laid before them 
until a fortnight or so ago. The position at the moment is 
that both sides are sitting tight, each waiting for the other 
to move. Wagon-repairers to the number of about 1000 
in Cardiff district have given notice for a 47-hours week 
with two breaks per day for meals to come into operation 
on Monday next. The coal-trimmers throughout South 
Wales ports want 20 per cent. addition to their war bonus, 
bringing it to 100 per cent., and they are discussing shorter 
working time. The position as regards the tippers at the 
docks is uncertain. These men belong to the National 
Union of Railwaymen, and if they adopt and adhere to 
the eight-hour day as from the Ist February, the facilities 
for coal loading will be seriously curtailed. It will mean 
cutting down the tipping time by one-third. The 
Committee of the South Wales Colliery Officials Union 
has passed a resolution that unless that union is recognised 
by the owners within the next 14 days, so as to open 
negotiations on matters affecting wages and hours of all 
grades of officials who are members of the union, 14 days’ 
notice be tendered on February 10th to terminate 
contracts. The terms of this resolution have been 
forwarded to the Coal Controller and the Coalowners’ 
Association. It will thus be seen that South Wales has 
its share of labour difficulties. 


Siemens’ Steel Agreement. 


It is some satisfaction that amidst all the troubles 
in the labour sphere the spirit of conciliation has not been 
altcgether absent. Employers in the tin-plate trade and 
the workmen came to an amicable agreement last week 
concerning wages and hours, and now this week a further 
example is set by the employers and men in the South 
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Wales Siemens’ Shell Industry. On Monday the 
sentatives of the South Wales Siemens’ Steel Prevedton sf 
and of the British Iron, Steel and Kindred Trades Confeder- 
ation met at Swansea to consider (1) a claim for an 
additional 25 per cent. war bonus on the existing war 
bonuses ; (2) double time payment to be made to second 
hands for Sunday watching on the melting furnaces ; (3) 
that flowing and bottoming rates be increased; (4) that 
63d. per hour be paid the labourers at Briton Ferry 
Steelworks, and several others to bring them up to the 
standard rates paid in other districts; and that the 47- 
hour week arrangements for the engineering and foundry 
trades be applied to datal men, including bricklayers, in 
the steel trade. These claims were fully discussed, and 
ultimately the bonus scheme adopted a week ago by the 
tin-plate trade, with the addition that the minimum 
should be 50 per cent. for the higher waged men as well as 
the 47-hour week agreement, were accepted and other 
questions were referred to committees. 


Miners and Demobilisation. 


At the present time the arrangements for dealing 
with demobilised soldiers are in a very unsatisfactory 
state through no fault of the owners or the miners’ leaders. 
Both sides have forsome time past worked hard to formulate 
a scheme of a satisfactory character, but on more than one 
occasion complaint has been made by the owners that the 
workmen have placed obstacles in the way of the problem 
being solved. Now the rank and file have thrown over the 
whole scheme formed by the Joint Demobilisation 
Committee which was elected by the Coal Concilia- 
tion Board. This Committee drew up a plan which 
it was thought would meet the difficulties arising 


out of the re-instatement of returning § miners, 
but at a conference called by the South Wales 
Miners’ Federation on Saturday last, and attended 


by 235 delegates, representing 154,425 miners, the scheme 
was met with a good deal of hostility and was eventually 
turned down on a card vote by 1647 to 1098. Each card 
represented 50 votes, so that the scheme was rejected by 
27,450. The delegates who criticised the scheme objected 
chiefly to the provision that newcomers to the mines should 
be dismissed if necessary to find room for demobilised 
miners. It was contended that the Federation should not 
be parties to any agreement which involved the possible 
dismissal of any workman. As regards finding an alterna- 
tive to the scheme, the Conference fell back upon the 
resolutions passed at the Southport Miners’ Conference, 
viz., that the Government should be approached immedi- 
ately with a view to setting up a six-hour day, and that 
demobilised soldiers and sailors unable to get work should 
be paid the full minimum rates of wages for the grade in 
which they were formerly employed at the collieries until 
employment was found for them. 


Coal Shipping Arrangements. 


An official announcement has been made that the 
Bristol Channel Shipping and Coal Co-ordinating Commit- 
tee is to continue its work and will control all exports except 
for British Government requirements, as long as may be 
necessary, by assisting the Allies as regards securing prefer- 
ential treatment and dispatch, &c. Captain Franklin 
Thomas will continue as chairman, although he is officially 
giving up his position as shipping adviser to the Principal 
Naval Transport Officer at Cardiff on the 3lst January. 
The constitution of the Committee will remain as before, 
Mr. Reginald Lewis having agreed, at the request of the 
Coal Controller, to continue to act as secretary, though a 
good deal of the detail work will be taken over by his 
assistant. The question of the shipment of coal to neutral 
destinations has been considered by the Coal Controller, 
who has decided that from now until further notice any 
colliery may compete for business for neutrals subject only 
to Schedule B of prices being considered as the minimum. 
Under this arrangement, as it is possible that an exporter 
might find, after having taken business based on the offer 
of a certain coal, that he could not get it released, the 
Bristol Channel Shipping and Coal Co-ordinating 
Committee has decided that it will inform any exporter 
before he takes an order for a neutral destination whether 
the coal which he wishes to ship will be released or not, but 
it is strongly recommended that buyers should arrange 
for options of certain groups of coal rather than one 
particular brand, as this arrangement would materially 
-assist in solving the difficulty referred to. This does not 
‘imply any undertaking to release the particular coal 
immediately the neutral ship is ready. The question of the 
actual date of release will depend ag previously on the 
tonnage position at the moment when the ship is ready. 


Current Business. 


The conditions in the coal trade have not varied 
much so far as business is concerned except that there is 
more discussion of neutral operations, particularly for 
Spain. The freight rates for Spanish ports rule higher 
relatively that the rates recently fixed for Mediterranean 
destinations and are attracting the attention of neutral 
shipowners, particularly Scandinavian, and as orders are 
not pa.'ticularly numerous rates of freight are gradually 
declining. Barcelona has been done at 60s., and is shortly 
expected to be down to 50s., and Malaga has been done 
at 50s. These rates compare with three figure rates last 
year. Tonnage in dock is excessive, and increased pro- 
duction is resulting in a plentiful supply of coal. Coal- 
tipping operations, however, are rather slow, and the 
problem will be very shortly how to deal with coals, as 
unless the facilities are improved and quicker dispatch 
is given, complaints will be forthcoming that through 
wagons not being promptly cleared regular work at the 
pits cannot be maintained. Vessels are slow getting into 
loading berths, and the consequence is that though the 
pressure is heavy and the demand for shipment is brisk, 
collieries which have steamers under the tips are busily 
engaged, and those undertakings which are not so 
favourably placed for loading find it difficult to get their 
coals moved. Large coals are pretty steady, and best 
bunker smalls are firm, but inferior smalls are in excessive 
supply. The home demand for coals is active and 
merchants cannot get sufficient household qualities. The 


coke market is quiet, licences for export being slow to 
‘come through, but patent fuel is firm. Pitwood supplies 
‘have improved, but still the outlook isnone too satisfactory. 
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LATER. 


The coal market displays no change, but the conditions 
are becoming increasingly irregular and difficult, owing 
to the slow work that is being accomplished at the Cardiff 
docks. Tonnage and coals are plentiful, and are accumu- 
lating on account of the lack of facilities for speeding up 
tipping operations. Tonnage is being diverted to other 
South Wales ports in order to ease the situation, which 
is causing colliery and shipowners much anxiety and 
inconvenience. A number of collieries are experiencing 
difficulty in maintaining regularity in work, as empty 
wagons are delayed in transit from port to pit, as a con- 
sequence of shortage of locomotive power and labour on 
the railways. The men employed at the collieries in 
the Dowlais district who were out on strike have now 
returned, but nearly 2000 men at the Penrikyher colliery 
are idle as the result of a dispute. 


Schedule Prices (fixed for Allies). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; 
best drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 
25s. to 28s. 6d.; washed smalls, 29s. 6d.; best Monmouth- 
shire Black Vein large, 37s.; ordinary Western Valleys, 
36s.; best Eastern Valleys, 36s.; seconds, Eastern Valleys, 
35s. Bituminous coal: Best households, 40s.; good 
households, 37s. 9d.; No. 3 Rhondda large, 37s. 9d.; 


smalls, 33s.; No. 2 Rhondda large, 34s.; through, 29s. 
and 30s. 6d.; smalls, 24s. and 26s.; best washed nuts, 
37s.; seconds, 35s. 6d.; best washed peas, 34s. 6d.; 
seconds, 33s. 6d. Patent fuel: Block, 39s. 6d.; ovoid, 
7s. 6d. Coke, 54s. 6d. Pitwood, ex ship, 65s. Neutral 
prices (minimum) :—Smokeless best, 50s.; smokeless 
seconds, 47s. 6d.; seconds, 46s.; ordinaries, 45s.; best 


steam smalls, 25s. 


drys, 45s.; ordinary drys, 42s. 6d.; 
best Black Vein, 


to 28s. 6d.; washed smalls, 29s. 6d.; 
45s.; ordinary Western Valleys, 43s. 6d.; best Eastern 
Valleys, 43s. 6d.; second Eastern Valleys, 42s.; best 
households, 50s.; good households, 46s.; No. 3 Rhondda 
large, 4ls.; No. 2 through, 33s. and 35s. 6d.; No. 2 smalls, 
24s. and 26s.; best washed nuts, 45s.; seconds, 42s. 6d.; 
best washed peas and beans, 40s.; seconds, 38s. 6d, 
Patent fuel: Block, 45s.; ovoids, 43s. Coke oven coke. 
70s. 


Newport. 


Shipments have been on a very active scale, 
good work being done at the Newport docks. The demand 
for all classes of large coals is fairly brisk, and collieries 
are well stemmed, tonnage supplies being plentiful. 
Schedule prices (fixed for Allies) :—Steam coal: Best 
Newport Black Vein large, 37s.; Western Valleys, 36s.; 
best Eastern Valleys, 36s.; other sorts, 35s.; steam smatls, 
25s. to 27s. 6d. Bituminous coals: Best house, 40s.; 
seconds, 37s. 9d. Patent fuel: Block, 39s. 6d.; ovoid, 
37s. 6d. Pitwood, ex ship, 65s. Neutral prices (minimum) : 
—Best Black Veins, 45s.; Western Valleys, 43s. 6d.; 
best Eastern Valleys, 43s. 6d.; second Eastern Valleys, 


42s.; best households, 50s.; good households, 46s. Patent 
fuel: Block, 45s.; ovoids, 43s. 
Swansea. 


The anthracite market maintains a good tone, 
superior qualities being well stemmed, and there is a 
good demand for machine-made descriptions, though 
beans are relatively quiet. Steam coals are rather 
irregular. Schedule prices (fixed for Allies) :—Anthracite : 
Best breaking large, 37s.; second breaking large, 36s.; 
third breaking large, 34s. 6d.; Red Vein large, 32s. 6d.; 
machine-made cobbles, 46s. to 49s. 6d.; French nuts, 
46s. to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; beans, 40s. 
to 42s.; machine-made large peas, 27s.; rubbly culm, 
18s. and 20s.: duff, 13s. 6d. and 15s. Steam coal: Best 
large, 37s.; seconds, 34s.; bunkers, 29s. and 30s. 6d.; 
smalls, 24s. and 26s. Bituminous coal: Through and 
through, 34s.; smalls, 3ls. Patent fuel: Block, 39s. 6d.; 
ovoids, 37s. 6d. Neutral prices (minima) :—Anthracite : 
Best breaking large, 52s.; seconds, 50s. 6d.; thirds, 48s.; 
Red Vein large, 45s.; machine-made cobbles, French 
nuts and stove nuts, 6ls. to 67s.; machine-made beans, 
54s. to 57s.; machine-made peas, 45s.; rubbly culm, 
26s.; Red Vein culm, 20s.; duff, 13s. 6d. and 16s. Steam 
coals: Best large, 45s.; second qualities, 41s.; bunkers, 
33s. to 35s. Bituminous: Through, 4ls.; and small, 
32s. Patent fuel: Block, 45s.; ovoids, 43s. 


Tin-plates. 


The tin-plate trade rules very firm, the inquiry 
being active for prompt plates. Shortage of gas coals is 
being experienced, and steel outputs are being adversely 
affected, the result being that deliveries of bars are cur- 
tailed, and difficulty is met with in keeping mills in full 
operation. New maximum prices have been announced 
by the Ministry of Munitions to take effect from December 
Ist last, these being on the basis of 32s. 6d. for I.C. 20 
x 14 x 112 sheets. Quotations :—Block tin, £245 15s. 
per ton cash, £242 5s. per ton three months. Copper, 
£89 per ton cash, £83 per ton three months. Lead : 
Spanish, £35 per ton. Spelter, £56 per ton. 








CATALOGUES 


Vistox, Limited, 3, St. Bride’s House, Salisbury-square, 
London, F.C. 4.—Illustrated pamphlet giving a description of, 
and setting out of the claims made for the Vislok self-locking nut. 

Tue Trirprex Sarety Grass Co., Ltd., of 1, Albemarle- 
street, Piccadilly, London, W, 1, has repeated its courtesy of last 
month and sent us a copy of the “ Triplex ’’ Complimentary 
Edition of the London Time-Table and Red Rail Guide for 
January. 

Tue Britisn Retnrorcer ConcRETE ENGINEERING COMPANY, 
Limited. 1, Dickinson-street, Manchester, has sent us a nicely 
bound booklet, entitled ‘‘ B.R.C. Reinforcements.’”’ In it are 
descriptions, details and particulars of the reinforcements used 
for various purposes ; but this ‘is far from being the full contents 
of the small volume. A very large arnount of information 
regarding reinforced concrete ae reinforced concrete struc- 
tures in general is also given. In fact, as a work of reference on 
the subject, the publication is likely to be found extremely 
useful, 
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MINISTRY OF MUNITIONS ORDERS. 


TIN-PLATES AND TERNE-PLATES. 


Wiru reference to the notice issued by him on 24th 
August, 1917, in which certain maximum prices and 
provisions regarding tin-plates and terne-plates were 
published, the Minister of Munitions announced on the 
23rd inst. that the undermentioned maximum prices and 
provisions were, as from the lst December, 1918, to hz 
substituted for the maximum prices and provisions eo, 
tained in that notice :— 





Maximum Prices ror TIN-PLATES AND TERNE-PLA’ HS, 


With the exception of Staffordshire tin-plates per ba.'s 
box net f.o.t. makers’ works or nearest station. 
Coke Tin-plates—I.C. 20 x 14, 112 sheets, 108 1),., 
32s. 6d.; D.C., 25 x 17, 50 sheets, 94 Ib., 31s. 6d.; S.D.C., 
22 x 15, 100 sheets, 163 Ib., 48s, ; 28 x 20, 30 x 21, 
19} x 14, 18} x 14 at basis price for 20 x 14. 

List of extras and allowances are all net ; and for 1i2 
sheet boxes, excepting in the cases of doubles and small 
doubles. 

Extras per basis box—where not otherwise stated—over 
the price of coke tin-plates. 

Small Lots.—-Any size ordered in quantities of less than 
2 tons, 6d. 

Common Charcoal Tin-plates.—1s. 

Charcoal Tin-plates, through flux :-— 


Tin per basis box, 3lb., 4s. 3d.; 34 ]1b., 5s. 9d.; 41h, 
7s. 3d.; 44 Ib., 8s. 9d.; 5 Ib., 10s. 6d. 
Crosses (in all qualities), each cross, 7s. Intermediaty 


weights to be charged pro rata, thus, 122 Ib. substance wil! 
be 3s. 6d. basis extra over I.C. substance. 

Ordinary Stamping Steel.—3d. 

Special deep Stamping Steel.—-9d. 

Odd Sizes.—Basis extras, 


Over 24in. Long. 



































Length. 
Width. | Over 24in. | Over 32in. | Over 34in. 
| to 32in. | to 34in. to 40in. 
| inclusive. | inclusive. inclusive 
oe a A eS a 4. 
10in. to 12in. .. «a1 *? 8} 28 | 1 3 
Over 12in. up to 17in. inclusive .. | 1 0 Ss | a 

»» 17in. upto 18in. is oe | 0 9 : 6 - 

»  Idin. up to 22in, ” oe 0 6 0 9 1 0 
22in. up to 23in. aS ae 0 9 = ies 
23in. up to 24in. n= oe 1 0 | 1 3 | © 
24in up to 26in. “ a 1 6 1 9 20 

24in. Long and Under. 
Length. 
| Under Under} Under, Under 
Width. 24in. | 2in, | 2%in. | 17in. | 12in 
long. | to | to to to 
| 23in. | 17in. | 12in. | 10in. 
Sa 3, am 4.1% a. 
10in to 12in inclusive... .. ...0 910 6 vi 6,0 9,0 9 
Over 12inuptol7ininclusive .. 10°09 06°51 0 _ 
Over !7in. up to 23in.incinsive .. 0 9 0 9 0 9 — _ 
Over2.in. up to2in. inclusive ...1 0/1 0 _ cabs hae 





Extra for boxes of 56 sheets, basis, Is. 

Extra for boxing small sizes in 112 sheets boxes ; this 
extra being applicable only to small sizes that are custo- 
marily packed in boxes of 225 sheets or thereabouts, 
basis, 9d. 

Extra for boxing doubles, 34 and 25, 25 sheets per box, Is. 

(Special boxing not covered in list to be based on actual 
cost.) 

Tissue Papering.—At tost. 

Iron Hooping.—20 x 14 and under, 3d. per box ; over 
20 x 14, 3d. basis. 

Clipping.—2d. per box, all sizes. 

Tin-lining.—20 x 14, 112 sheets and small sizes, 1s.3d. 
per box; 20 x 14 and small sizes, packed 225 sheets, 
ls. 44d. per box ; over 20 x 14, 1s. 3d. basis extra. 

Special Plates for Milk required to be tinned with list on 
long side, such as 25fin. xX 9 7 ,,in. to carry a special 
extra of 1s. basis. 

Taggers.—Sizes larger in area than 20 x 14 of 40g. = 
300 sheets, 20 x 14 x 112 ]1b., and thinner substances, Is. 
basis, 20 x 14 x 112 sheets. This extra will apply to 
28 x 20. 

Allowance to be made per basis box below the price of 
coke tin-plates. 

Lights.—Reduction of jd. per lb. basis for each 1 Ib. 
down from 108 lb. to 80 Ib. substance, and 4d. per Ib. basis 
reduction for each 1 lb. down thereafter, including taggers. 

Unassorted.—In substance and thinner, 14d.; thicker 
than Ix., 3d. 

Wasters.—2x substance and thinner, I1s.; thicker than 2x. 
Is. 6d. ; 

Charcoal Wasters: Per basis box below the price of 
charcoal tin-plates.—lx. substance and thinner, 2s.; 
thicker than 1x., 3s.; packing in bundles instead of boxes, 
6d 


Maximum Price for Terne-plates.—30s. 6d. per basis 
box, i.e., 2s. below the basis price of coke tin-plates. 

All other extras and allowances as for coke tin-plates. 

Waste Waste Tin-plates and Waste Waste Terne-plates at 
not less than 2s. basis below the price for waster tin-plates 
and terne-plates respectively. 

To the maximum prices and extras for tin-plates and 
terne-plates a sum not exceeding two per cent. on such 
prices may be added in the case of sales made by persons 
other than the makers or their agents, plus the actual cost 
of delivery from works to destination. In the case of 
dealings between merchant firms it is not permissible for 
each of them to add such two per cent., as in no case must 
the cost to the ultimate consumer be beyond two per cent. 
over the said maximum prices, plus carriage charges. 
Merchant stock holders delivering from their own ware- 
houses—not public warehouses—are permitted to sell from 
their stock at the maximum prices plus the maximum 
addition of 7} per cent. on such prices, exclusive of inwards 
and outwards carriage. This 7} per cent. will include the 

merchants’ commission of two per cent., and is not in 





addition thereto. 
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All communications with reference to the above should 
be made to the Director of Steel Production, Ministry of 
Munitions of War, Whitehall-place, London, 8.W. 1. 

Nore.—The above prices are not to apply to sales and 
purchases for export, except in the case of sales and pur- 
chases made through official agencies for Allied Govern- 
ments. 





STEEL SLABS, &e. 


With reference to the notice issued by him dated the 
sth November, 1918, whereby certain maximum prices 
und provisions were published with regard to steel slabs, 
plates, strips and pieces cut from plates, suitable for 
re-rolling, and steel plates, sheets and black plate, all open 
annealed produced in sheet mills, the Minister of Munitions 
yave notice on January 27th that the undermentioned 
maximum prices and provisions are as from the Ist 
December, 1918, to be substituted for the maximum 
prices and provisions contained in the notice of the 8th 
November, 1918 :—- 


Maximum Prices and Provisions. 
Per ton. 
$2 -€ 
1, Steel slabs, plates, strips and pieces cut from 
plates, suitable forre-rolling .. .. .. .. 10 7 6 


Steel Plates, Sheets and Black Plate all Open Annealed, Produced 
in Sheet Mills. 
10 tons and upwards of one size and one thickness. 


Per ton. 
Sc a 
2. Above */,in. thick... ..°.s «. 1610 0 
3. 3/,gin. and under to jin. inclusive - 1615 0 
4. Under jin. thick No maximum prices. 


Under 10 tons down to and including 2 tons of 
one size and one thickness (per ton extra) rr 10 0 

Under 2 tons down to and including 1 ton of one 
size and one thickness (per ton extra) ane oe 


- O15 O 
Under 1 ton down to and including 5 ewt. of one 


size and one thickness (per ton extra) .. .. 1 0 @O 

‘Under 5 ewt. of one size and one thickness (per 
eG? “ia sa aa, oP. £50 «ete pee 2 20°08 

The maximum prices for defective steel plates, 

sheets and black plate above mentioned will be 

£1 per ton less than the above. 
Extras for sizes, &c., as follows : 

5. Over 4ft. wide up to and including ft. .. .. 010 0 
6. Over 5ft. wide up to and including 6ft. .. .. 1 0 0 
7. Re-shearing toexact sizes .. .. .. .. .- 0.10 0 
%. Close annealing le POR NT ee me Me 
i OP Sea eee en ae ae | 
10. Hydraulically flattening ORE cate er Mariesaiar, ak eee 
lei DOMES Pigg: Sole uae. sac. +Ks es: 28) oa Re 
[2 AOE ES eee bx vs 4s 30 | reine eee ee 
13. Under 250 square inches area .. .. -. .. 110 0 

14. Painting one coat both sides ordinary paint jin. 
and thicker... .. 2 0 0 


Circled, curved, tapered and thin plates to sketch to be 
subject to arrangement. 


16. Ordinary bundling .. No extra. 
Extras for Lengths. 
Not din. and 
No. Exceeding. Exceeding. thicker. 
ft. ft. £ ss. d. 
o Saw “es a ee ee aa nil. 
18 10 | a ee nil 
19 12 14 nil 
20 14 16 0 2 6 
21 16 18 0 5 O 
22 18 20 i 


The foregoing prices and extras are applicable to al! 
orders for home trade and export, and the maximum 
prices and extras do not apply to separate and independent 
orders involving the sale of less than a total of two tons 
in any one specification. All the foregoing prices are nett 
f.o.t. producer’s works. 





LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS 

No. 5, by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Wednesday, February 5th.—Drill and Engineering Instruction 
for the whole Corps at 6.30. 
Friday, February 7th.—Range 6.30. 
C. Hiaerns, 
Captain R.E., Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue office of the Industrial League has been removed to 66, 
Victoria-street, S.W. 1. Telephone : Victoria 6449. 

Tue LANARKSHIRE STEEL Company, Limited, of Motherwell, 
asks us to state that Mr. A. W. Bainbridge, late of Braithwaite 
and Co., will take up duties as its London representative as from 
February Ist. 

WE are informed that as and from the 21st inst. the name and 
style of Sir Joseph Jonas, Colver and Co., Limited, of Continental 
and Novo Steel Works, Sheffield, has been altered to Jonas and 
Colver, Limited. 

Mr. Ricnarp J. Howrey, M. Inst. C.E., has resigned his 
position as joint manager of the British Electric Traction Com- 
pany, in order to take up private practice. Mr. Howley will 
continue to act as chairman of the Potteries Electric Traction 
Company, and of the Birmingham and Midland Motor Omnibus 
Company, and in an advisory capacity to the British Electrical 
Federation. 








ENGINEERING GOLFING Society.—At the last annual general 
meeting of this society, held in February, 1915, it was decided to 
discontinue all operations during the continuance of the war. 
The Committee feels that an effort should now be made to 
resume activities, and has arranged that a general meeting shall 
be held at the Institution of Civil Engineers, on Thursday, 
February 27th next, at noon. Owing to the disturbing influ- 
ences of the war it is probable that many members have changed 
their addresses during the last four years, and it would be of 
«reat assistance if they would communicate with Mr. Walter L. 
Mansergh, 5, Victoria-street, Westminster, 8.W. 1, who is 
acting as hon, secretary pro tem. ; 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
addrese of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-offlce 
Sale Branch, 25, South ton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date firet given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 
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INTERNAL COMBUSTION ENGINES. 


121,556 (4265 of 1918). March 11th, 1918.—Furt PuLverisers, 
Ernest Willoughby Petter, 72, Queen Victoria-street, 
London, E.C.4, and Arthur Mogg Brown, Wayside, Yeovil, 
Somerset. 

THE inventors state that they have proved that if the nozzle 
illustrated is used to atomise the fuel for oil engines, combustion 
is more complete and the cylinder cooler than is the case with 
engines not fitted with the device. In the drawing A is the 
cylinder of the engine, B the piston, C the deflector on the 
piston, and D the nozzle provided with a fuel duct through which 
the fuel passes on its way from the fuel chamber G to the de- 
flector on the piston. The fuel duct is venturi-shaped, and is 
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provided with several air inlets which extend into the fuel 
duct at or near the point where it is smallest and where the 
fuel is flowing at its highest velocity. One of these air ducts 
is shown and marked E. Around the fuel duct is a coned-shaped 
collector F adapted to direct some of the air, on its way to the 
cylinder, through the inlets E. The outlet of the nozzle is 
enlarged and brought almost to a knife edge, so as to give 
increased contact between the fuel and the air surrounding the 
nozzle.— December 24th, 1918. 


DYNAMOS AND MOTORS. 


121,547 (3105 of 1918). August 21st, 1918.—Macnet FRAmEs, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C 

Magnet frames for small motors are made in a press from 
ordinary strip metal. The strip is of the thickness required for 
the finished frame and of the same width. It is cut off in lengths 
not quite equal to the half-cireumference of the frame. It is 
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pressed in the manner shown, with the result that the two sides 
are reduced in thickness, the metal flowing under the die to 
permit this. The two halves are assembled, together with the 
pole pieces, and connected together, preferably by spot welding. 
—December 24th, 1918. 


121,490 (894 of 1917). January 18th, 1917.—SuBMERSIBLE 
Motors, John Somerville Highfield, 19, Cottesmore- 
gardens, London, W. 

In order to enable the working of a three-phase motor under 
water it comprises a casing A having internal projections B, 
between which is arranged the stator core consisting of lamina- 
tions C. The laminations are cemented together under pressure, 
and are contained within a gun-metal sleeve D and are held 
between end plates E and E. The stator windings F are arranged 
in closed slots. The end connections G of the stator winding 
are encased by annular dish-shaped covers or casings H and H, 
made,: for example, of gun-metal.: The end plates are held 
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together by bolts J, extending through, but insulated from, 
the laminations C. The bolts also extend through the end covers. 
The covers are sweated to the end plates. Conductors K irom 
a coupling L pass through a gland M, opening into the cover H. 
The gland is serewed and sweated into the cover, and is finally 
fixed in position by a nut which is sweated to the cover. The 
cover H is also provided with an opening which can be closed 
by a cover plate N. The conductors in the stator slots are 
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wrapped in layers of micanite, forming troughs, and an outside 
covering of leatheroid is provided. After the conductors are 
joined to the stator winding, insulating compound which sets 
as a solid is forced in so as to fill up the covers, and all the spaces 
left in the stator slots and between the laminations. The water 
or other liquid in which the machine is submerged is allowed to 
enter the casing of the machine, but cannot obtain access to 
the stator windings. A central lining of non-magnetic metal 
may be inserted within the core, and in this case the stator slots 
need not be closed.—December 18th, 1918. 


121,491 (895 of 1917). January 18th, 1917.—BEARINGsS FoR 
SuBMERSIBLE Motors, J. 8. Highfield, 19, Cottesmore- 
gardens, London, W. 

The object of this invention is to prevent the ingress of water 
into the bearings, subjected to a head of water which may vary 
over wide limits. The bearing illustrated is an end bearing, 
into which the shaft projects, and comprises a housing closed 
at one end by a cap. Fixed on the shaft is a collar A, provided 
with annular projections which intermesh with projections on 
the housing. ‘integral with the housing is a cylindrical reservoir 
B, which is open to the interior of the bearing through openings 
C. The reservoir may be closed at the top by a cap. Clamped 
between the cap and a flange on the upper end of the reservoir 
is a collapsible bag or pocket constructed, for example, of wash - 
leather. Within the pocket is placed a weight D. The reservoir 
beneath the pocket is filled with lubricant through the pipe E. 
A thick grease is preferably employed as the lubricant. The 
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weight D serves to subject the lubricant to a steady pressure, 
so that the lubricant tends to flow outwards, thereby preventing 
the liquid in which the bearing is immersed from entering the 
interior of the bearing. The intermeshing projections on A 
also provide a long passage and tend to prevent the liquid 
creeping into the bearing. The grease reservoir is enclo in 
a chamber indicated by chain lines, which chamber is provided 
with an opening at the bottom. The water entering the chamber 
compresses the air above it, and an opening being provided in 
the cap of the reservoir B, the pressure generated is trans- 
mitted to the lubricant. The effect of the head of water in 
tending to force the water into the bearing through the passago 
between the collar A and the housing is therefore neutralised, 
and the pressure tending to force the lubricant out of the 
bearing is merely that due to the weight D. Consequently, this 
arrangement is particularly adapted for use when the head of 
water varies between wide limits.— December 18th, 1918. 


ELECTRICAL. 


116,276 (7581 of 1918). May 6th, 1918—OveRtoap Time 
Lut Retays, The British Westinghouse Electric and Manu- 
facturing Company, 2, Norfolk-street, Strand, London, W.C. 

This is an arrangement of relay for actuating overload circuit 
breakers in which the time taken for the mechanism to operate 
varies inversely as the current up to a predetermined value 
of overload, but above that value operates within the same period 
of time for any degree of overload. The circuit to be broken 
is shown at A and the breaker at B; B being worked by the 
solenoid C and electricity supply D. The circuit of C is com- 
pleted by the contacts E. These are carried by the armature 

F of the relay G. This armature is of the rotary type and is 

controlled by the spring H. Current for energising the relay G 

is obtained from a transformer J in the circuit to be protected. 

In series with the winding of the relay there is an iron wire 

resistence K and shunted across it there is the resistance L. 

The effect of the resistance L is that the current flowing round 

the relay winding will be proportional to the current flowing 

through A, but the iron wire K has the peculiarity of choking 
the current when it has mounted to a certain value. The 
resistance K is so proportioned that the current supplied to the 
relay will be proportional to the current in the main circuit 
until the main current represents two or three hundred per cent. 

overload. With currents above this value the resistance K 

becomes heated to such an extent that it passes hardly any more 
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eurrent, regardless of the voltage it is subjected to, with the , another. As will be seen from the illustration, it comprises | back to the suction tank. If the valve B is closed, however, 
result that the relay G isnot more powerfully energised however ' two separate parts, or magnet yokes A, B, only one of which | the oil goes to the ram D and forces the brako shoes E E on to 


much the current in A may increase. As the speed of rotation | is furnished with a Zz g w g 
of the armature F depends on the degree of magnetisation of | are operated on opposite sides of the plates to be attached. On 
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the relay, it follows that the time occupied in closing the con- 
tacts E, and consequently the operation of the breaker B, 


conforms to the requirements.—December 24th, 1918. 


AIR COMPRESSORS. 


109,611 (11,786 of 1917). August 16th, 1917.—REGULATING of the secondary coil. The poles of the magnets are reduced 


CENTRIFUGAL Arr Compressors, Brown-Boveri et Cie., 
Baden, Switzerland. 

This is a system of mitigating the pulsating, or surging, when 
blowers of the centrifugal type are operated at the maximum 
volume corresponding with any given pressure. Fig. 1 gives 
the characteristic curves in the dotted and full lines A, B, C of 
such a blower in which surging occurs at the volume Q, B, and 
the maximum pressure B. By throttling the blower at the 
inlet we produce a depression before the blower which is shown 
for different positions of the throttling device by the curves e e?. 
In subtracting the depression from the pressure of the unthrottled 
blower we get approximately the final pressure of the throttled 
blower represented for the different positions of the throttling 
device by curves f /*. These resultant curves of the throttled 
blower have their maximum point and their limit of pulsation 
at the smaller volumes D, E. Curve c is now the highest possible 
limit of pul-ation and any point beneath this line can be attained 
with a stable operation of the blower. In projecting the points 
D and E on the curves e e' we get the depression or throttling 
just necessary to work at the pulsation limit, and the curve 6 
represents the depression which has to be produced by the 
throttling device to prevent pulsations at volumes smaller than 
the natural critical volume Q and B and to produce nevertheless 
the highest possible pressure. The invention relates to the means 
adopted to hring about just the right amount of throttling to 
maintain stable working. As shown in Fig. 2, the throttling 
action is produced by a compressed air or compressed oil piston 
A, the pressure medium acting upon which piston is throttled, 
for example, by the control valve B and the regulating orifice 
C, on its way through D, C and the regulating cock EK, in such 
@ manner that its pressure upon the piston A in every position 
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of the throttle F will produce just the exact throttling action 
that is required for the corresponding volume of air, the lower 
edge of the control valve B opening the orifice C more and more 
- for the passage of the pressure medium, until the upper edge of 
the valve begins to close the orifice C, which becomes completely 
closed on the valve B reaching its uppermost or non-throttling 
sition and vice versd. The device shown in Fig. 3 depends 
or its action on the pressure in the delivery of the blower and 
the quantity of air Cowing through the inlet. The pipes D and 
E communicate with opposite sides of the piston C, and are 
arranged after the fashion of a Pitot tube, so that the resultant 
ure on C will be a measure of the quantity of sir flowing. 
e piston A is in communication with the pressure side of the 
blower, and both pistons are controlled by the spring B. By 
properly proportioning the pistons and spring the throttle 
valve can be given the desired control. Tig. 4 illustrates a 
throttling apparatus whose throttling member is moved into 
the position corresponding to the various volumes of delivery, 
by means of a power piston. The pressure difierence acting 
upon this piston depends upon the volume delivered by the 
compressor and is produced by two pipes A and B, A producing 
a higher pressure than B. For any given volume delivered by 
the compressor the piston C is brought into a distinct position 
deterrrined by the pressure differences produced in the pipes 
A and B and the force of the spring D. e curve of the guide- 
way F has to be eo shaped aa to bring the throttling device F 
into the positions necessary to produce the suction pressure 
indicated by curve 6. For volume Q B, e.g. the piston C is 
pressed to the right and the throttling device has to be entirely 
open in order to a no throttling. As the volume of de- 
livery diminishes from the amount Q B, Fig. 1, to nil, the degree 
of throttling increases to a maximum, then decreases with a 
further diminishing volume of delivery, but more rapidly than 
the latter, so as finally to disappear wholly or approximately 
so at the point at which the volume itself vanishes.—D. b 
24th, 1918, 





MISCELLANEOUS. 


120,028 (6257 of 1918). April 12th, 1918.—Spror Wetpers, The 
Thom on Spot Welder Company, 84, State-street, Boston, 
Mass., U.S.A. 





the working side the yoke also has a secondary winding, which 
provides the large, low-tension current for welding. One 
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terminal, C, of this circuit is enlarged to form good contact with 
the work, while the other is connected with the welding elec- 
trode, which is operated by any convenient mechanism D. The 
yoke B carries a copper conducting bar E, which is forced 
against the work by means of springs and completes the circuit 


in area to ensure the maximum magnetic attraction, while the 
surfaces of the terminals C and E are large to give good current 
carrying capacity.—December 19th, 1918. 


115,808 (3794 of 1918). March 4th, 1918—Arr VALVEs For 
Rapiators, Van Vechton Riesberg, 3916, Locust-street, 
Philadelphia, Penn., U.S.A. 

The object of this invention is to provide a valve which will 
rmit the escape of air from steam radiators but prevent steam 
following it. The valve is shown at A and its seating at B. The 
valve is carried by a plunger C which is actuated by the 
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expansion and contraction of mercury, or other fluid D. 
The mercury is contained in a steel tube supported flexibly in 
the body of the valve. Air finds an outlet past the valve and 
through the openings in the cover, but the heat of steam expands 
the mercury and closes the valve if the device is properly ad- 
justed.— December 24th, 1918. 


121,506 (18,569 of 1917). December 14th, 1917.—Gavuces ror 
Batt Races, Rudge-Whitworth, Limited, Coventry, and 
Frank Pountney, 567, Fox Hollie-road, Hall Green, Bir- 
mingham. 

An oruinary fixed gauge cannot be used to test the diameter 

of an internal ball race, as the gauge cannot be passed through 

the opening. The inventor thus makes the stem of the gauge 
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of tempered flexible steel, so that it may be sprung through the 
opening. The illustration shows alternative designs and the 
arrangerrents for adjusting the length of the gauge.—December 
16th, 1918. 


121,553 (4089 of 1918). March 8th, 1918.—Sarety Devices 
For Lirrs, Waygood-Otis, Limited, Falmouth-road, 
Great Dover-street, London, S.E. 1, and Charles William 
Hildred, 283, Brownh:ll road, Catford. 

This is a device for preventing lifts of the type which run on 

a steep incline, and are operated by water ballast, from running 

away in the event of the rope breaking. Lifts of this kind are 

almost always worked in pwd with connecting ropes running 
over @ sheave at the top of the incline, and their weight is par- 
tially taken by wheels running on tracks. The device comprises 

& pump, controlling valve and ram operated grippers for the 

track rails. The pump A is driven by any convenient means 

from one of the track rails. In normal conditions the oil which 


These two parts | the rail. 


The valve is normally kept open, against the effort of 
the spring F, by the lever G and trigger H. In the event of 
either of the two lift ropes breaking, the yoke connecting them 
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comes in contact with one or other of the stops on the trigger 
rod J and knocks the trigger off the lever G. The spring F 
then closes the valve B and the brake is apvlied. If both ropes 
break the spring K pulls the yoke back against the trigger and 
thus puts on the brake.— December 24th, 1918. 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Royvat Instrrotion or Great Brrram.—Albemarle-strect, 
Piccadills, W. 1. “* Giant Suns,” by Professor H. H. Turner. 
5.30 p.m. 

SATURDAY, FEBRUARY Isr. 


British FounpRyMEN’s AssocraTIon.—Collegeof Tech- 
nolucy, Manchester. Paper, ‘* Our Deficiencies in Treatment 
of the Foundry Lad: Suggested Cause and Remedy,” by 
Mr. H. P. Howden. 4 p.m. 

Lonpon AssociaTIon oF ForemeN EncrIneers.—Cannon- 
street Hotel, London, E.C. 3. Paper, ‘* Employers and Em- 
ployed,” by Mr. H. B. Graham. 7 p.m. 


MONDAY, FEBRUARY 3rp. 


Royat Instirution or Great Brarratn.—Albemarle-street, 
Piccadilly, W. 1. General meeting. 65 p.m. 


TUESDAY, FEBRUARY 4rz. 


Royat Institution or Great Brirain.—Albemarle-street, 
Piccadilly, W. 1. ‘* Study of Electric Arcs and their Applica- 
tions,”” by Professor J. T. MacGregor Morris. (Lecture I.). 
3 p.m. 

Tat Rontcen Sociery.—Royal Society of Arts, 18, John- 
street, Adelphi, W.C. 2. Paper, ‘‘ Protection in Diagnostic 
Work: A Consideration of the Effects of Scattered Rays and 
Secondary Rays,” by Mr..F. Hernaman-Johnson. 8.15 p.m. 


WEDNESDAY, FEBRUARY 5ru. 


Tue InpusTRIAL Reconstruction Councit.—Saddlers’ Hall, 
Cheapside, E.C. 2. ‘* The Industrial Awakening,’ by Mr. 
Ernest J. P. Bann. 4.30 p.m. 

Roya. Society or Arts.—John-street, Adelphi, W.C. 2. 
Paper, ‘‘ The Removal of the Residual Fibres from Cotton Seed 
and their Value for Non-Textile Purposes,” by Edward Carsten- 
sen de Segundo. 4.30 p.m. 

Tue IwstrruTion OF AUTOMOBILE EncineERs—Royal Soeiety 
of Arts, John-street, Adelphi, W.C 2. Paper, “ Efticient 
Inventions : With Special Reference to Patents Affected by the 
War,” by Mr. G. D. hman. 8 p.m. 


THURSDAY, FEBRUARY 6rn. 


Roya Instrrvution or Great Brirams.—Albemarle-street, 
Piccadilly, W. 1. ‘* The Movements of the Sun, Earth and 
Moon,” by Dr. W. Wilson. (LectureI.). 3 p.m. 








ALMANACS AND DIARIES. 





R. Y. Pickerrne anp Co., Limited, Wishaw, near Glasgow. 
—Wall calendar of the monthly tear-off sheet typo. 


Taz Sun Exvecrricat Company, Limited, 118-120, Charing 
Cross-road, London, W.C.—Wall calendar of the monthly 
tear-off sheet type, the card ie Ty a reproduction in colour 
of @ painting by Mr. H. Ryland, R.1. 

Tsrruit, Limited, 675, Commercial-road, London, E. 14, 
have seut us a pocket-book very similar to that which they were 
good enough to send last year, which contains not only a number 
of sheets for notes but also numerous data concerning the 
Thermit proccss. 

Tur PutsomMETER ENGINEERING Company, Limited, Reading, 
has eent us a handy leather-bound vest-pocket diary and season 
tieket holder combined, which contains, in addition, a good deal 
of information likely to be of use to those engaged in hydraulic 
engineering. 








INSTITUTION OF NAVAL ARcHITECTS.—The annual meetings of 
the Institution of Naval Architects w.1l take place on Wednesday, 
April 9th, and the two following days, in the Hall of the Roy:1 
Society of Arts, John-street, Adelphi, W.C. The Right Hon. the 
Earl of Durham, K.G., G.C.V.O., P.C., President, will occupy 
the chair. The annual dinner will be given on Wednesday, 
April 9th, at 7.30 p.m., in the Grand Hall, Connaught Rooms, 
Great Queen-street, Kingsway, W.C. Evening dress will |e 
worn. A gold medal will be awarded by the Council to a y 
p2rson not being a Member or Associate Member of Council why 
shall, at the forthcoming meetings, read a paper which, in the 
judgment of the Council, is deemed to be of exceptional m:r.t. 
The Council will also offer a premium of books or instrumenis 
to the reader of any paper, not being a Member or Associaie 
Member of Council, which paper, in the judgment of the Council, 








This is a spot welder i adapted to work in shipbuilding 
rge plates are to be attached to one 


and other cases where 


the pump delivers is by-passed by the valve B and pipe C 


merits this distinction. 
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[ravghtsman and Tech- 
NivAL INSTRUCTOR REQUIRED 
for the Gold Coast Government Railway 

for two tours, each of 12 months’ service with possible 
extension. Salary, £30. £10-£400, with a War Bonus 
af £100 per annum, or £90 when emoluments exceed 
50 per een. og will be continued until six 
sonthe a Peace is restored, and wil! then be 
recousidered, Free quarters and first-class passages. 
Liberal lew oy ane and on full salary. Candidates 


who are echanical Draughtsmen, having 
ro md . 1 Bnowiedap of locomotives and 
paciinery, and ability to instruct and deliver 
Je ur ra 7 epprentt: ices, &e., should apnly at once ‘by 


lett CROWN 
(iitibank, “London, 8. 
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MINISTRY OF MUNITIONS. 
ubliu National Shell acd Fuse 
The Ministry of AGTORIES PER the PLANT. 


MACHINE TOOLS and EQUIPMENT of the DUBLIN 
NATIONAL & ori d F (J FACTORIES FOR 
y 


AC ox ime for the CoOL ONTES, 





as such 


SALE IVATE TREA as we 
Buildings as B= owned b the Ministry of Munitions, 
a brief descr! pie ¢ wan is given below ;— 
BUILDINGS teailaiees erected by the 
MMinietry of Munitions com- 
prise : 
Fuse Factory—Wauts : Timber 
frame, timber sheeted. Koor : 


Saw tooth, timber, felt covered, 
glazed northern lich 8. Con- 


Timber 


* Combined weet 

frame. Roc 

Steel trusses. All covered ~~ ti 

rugated iron. Concrete floor. 

Dimensions, 125ft. by 207ft. by 
eaves, 


and 


Concrete. 

cine _ trusses, dron 

Dimen- 

AREA OF SITE Png 8 3% acres. 

PLANT... .. «. Ineludes set Hydraulic Pumps, 
40 gallons per minute capacity, 
1500 th. — square Me™ two 
accumulato! and 500 ton 
Hydraulic Press, 

MACHINE TOOLS 


including Capstan and Turret 
Lathes, several Potter and 
Johnston manufacturing Auto- 
matics and Cleveland and 
full Automatic Ma- 

i-room machine 


factories 
EQUIPMENT... Nee cables and wiring for 
power and light; electric 
shafting and pulleys, 


Preference will be ives’ to +? offer for the purchase 
pl = plant, te and Ministry- 
but, any_ offer for 
the ‘Ministry. wpea *potldines alone or for the whole 
or any part the plant would also be considered. 
Orders to view and further partiqners of the 
factory, plant, machinery, &c., upon 
application to the DIREL "TORS, Ministry of Muni- 
tions, 32, Nassau-street. Saageeren to whom any _ 
snould also be add 2257 
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MINISTRY OF MUNITIONS. 
apse National Cariridze 


1 FACTORY. 
oe Ministry of Muniuons OFFER the BUILD. 
INGS, PL. a MSE E 








trusees, Ww 
boarding, covered with Graves’ 
patent Part glazed. 
Floors — Area approx. 
49.000 sq. feet. 

Power - HousE — WALLS: Steel 
frame. Roor Steel trusses, 
All coyered corrngated iron. 
Floor conc 

Orricrs—Watis : Cement _ and 

Roor: 


sand on expanded metal. 
Px ber boarding oo covered with 


Apemetiinnns 4% acres. 

18 Power Pressis, ranging from 
100-ton Blankin Presses to 
1500-ton_ Toggle four 
150 BHP. National Suction 
Gas ap er —_— producer 


lants, 1 four 100- 
40-volt, belt driven 
Dynamos, Swite td, && 
ae Crane in 
‘power - 4 - ton 
raveliiug Cr wean ‘over presses 
in main al 
Tool-room = yg composed of 
about 3 38 ceptions ecg. and 
machines, such as Lathes, 
Milling Drilling, Planing, 
mag a. Universal hig 


Machin &c, Also 
Bullard Cartridge Case Finish: 
ing Lathes, Trimming MacDines, 


CRANES 


MACHINE TOOLS 


z ec. 
EQUIPMENT Electric cables and wiring for 
power and light. Shafting and 
pulleys. Furnaces, &¢,. Also 
complete and in fire 


protection install 

Preference will be given to any offer for Ls 
of the plant, machine tools, equipment and bui 
as a complete unit, but any offer for Ls bui 
alone, or for the whole or any part of the 
would = be conaiden dered. 

ers to view, . 

Particulars of the net viet t. ee ag 
be had upon application Yo the BRC TOS, fifnistry 
offers should also be parent. 3 nher ee an who, any 


University of Bristol. 


L ER IN CIVIL ENGINE 
£:50-10-£300.—For oie and form of upplea: 





hon, send 8 addressed, foelscap envelope to 
REGIS of the MERCHANT VENTURERS’ 
TE. HNIC, COLLEGE. Bristol, 2190 
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MINISTRY OF MUNITIONS. 
ork N ational Shell Factory. 


The Ministry of Munitions OFFER the PL. aie. 
MACHINE TOOLS and EU ro of the CORK 
ATIONAL SHELL FACTORY FOR SALE by 
Pay ATE TREATY, a brief description of which is 
given below :— 
PLANT Hydraulic Pumps, capacity 18 
galls. per minute, 1500 1b. per 
square inch; Hydraulic Ac- 
cumulator - and 150 - ton 
gaa Press, vertical type ; 


MACHINE TOOLS Shell’ plant, comprising approxi- 


mately 42 machines, chiefly 
Lathes for manufacture of 
4.5in. shells. 

Tool-toom machina. ntatiog 
18in. swing 5.C. 
Lathe Millin ‘Machine, Wei 
oe yay Grinding Ma- 
chines, 


Electric "cables and motors ; steel 
structural work for carryiug 
line shaft and countershafts : 
shafting and pulleys, &c. 

tootsie. 


EQUIPMENT 


POWER 
LIGHT 
Preference wil! be given to any offer for yy Lpenens 
of the plant, machine tools and equipme 
plete unit, but any offer for any part of the. plant 
would Ro be considered. 
SITE The site and building are the pro- 
Agu af DING perty of the Cork Corporation, 
and are held by the Ministry on 
ie Lm 3 of which 19 years are 


pired. 
The. Building is subetentiol. 
pe = “1 —— nd 

ately In. ¥y a. 

Orders to view —s further inioeaell on as to lease, 
plant and machine’ n be upon applica- 
tion to the DIREC TORS. Ministry of Munitions, ore 
Nassau-street, Dublin, to "whom any offers should also 
be addressed. 2259 


and 
pproxi- 


MINISTRY OF MUNITIONS. 
alway National Shell F .ctory. 


¢ Ministry of Munitions OFFER the PLANT, 
TOOLS ana EQUIPMEN the GAL- 
NATIONAL SHELL FACTORY rok SALE 
by PRIVATE agg ATY, a brief description of which 
is given belo 
MACHINE TOOLS Approximately 34 machine tools 
in connection with the 
pie ae of = pdr. 
tool-room 
iuachines. which , a ~ a l6in. 
swing —— and 8.C. Straight 
Bed Lathe, Drilling. Milling 
and Planing Machine respec- 
tively, and Veareeee and Wet 
and Dry Too! Grind 


EQUIPMENT Timber structural work © for carry- 


ing line shaft and _ counter- 
shafts; certain shafting and 
pulleys, electric wiring for 
Jighting. 
POWER Yater turbine, vertical type, 
approximately 75 H.P. 
LIGHT Electric, also 


Preference will be given to any oifer for the pur- 
chase of the plant, machine tools and equipment as a 
Somspicte unit, but any offer for any part of the plant 


would also be considered. 
BULLDING AND BurLtprsc—Wa tts: Stone. Roor: 
SITE Timber trusses, wood boarding, 
felt covered. Area approxi- 
mately 10,800 sq. feet. Part 
tloor concrete. 
Buupinae— Water sae 
line shaft owned by lessors. 
Information as to lease, orders to view and further 
particulars of the factory, plant, machinery, &c., can 
be had upon application to the DIRECTORS, 
Ministry of Munitions, 32, Nassau street, —— to 
whom j any offers should be addressed. 2260 


main 





W.D. POWER STATIONS. NORTHERN COMMAND, 


Aron are Invited 


or the following VACANT POSI- 


Accustomed to A.C, and D.C. 
system with experience on 
high 8 and oe ype 

engines. Wages £3, plus 124 
al cent. bonus. &-hour 


ts. 
rienced with high-speed 
open-type engines and 
ers. Wages 


SHIFT ENCINEERS. 


FITTER DRIVER. 


cent. bonus hours wee! 
Usual overtime ra 
ENGINE DRIVER. Accus to high-speed 


STOKERS. 


ages 
per week, plus 14 per 


£2 5s 
cent. 8-hour emery 
VYOREMAN WIREMAN. Exper oe 


jen 
be distribution. 
Trade Union rates obtainine 
in the district, plus 124 per 
WIREM 


cent. mus. 
do yd 

WIKEMAN! 8S MATE. do. 

cE UNFURNISHED Quakrers “ For 
Eis MEN ONLY WILL BE PROVIDED 
IF sage me 

giving full with COPIES 
COMMANDING ROYAL: “ENGINEER, 


Apply, Fs ear tne 
(ONLY) of testimonials, 
Cannock C — seco 





CARDIFF. 
TO JUNE 28ru, 


JUNE 241TH 1919. 


IMPLEMENTS. 


The REGULATIONS and youve of APPLICA- 
bay « - ore SPACE are NOW RE 
PLIC Arion must be mad 
URSDAY, MARCH Soth, 1919. 


LIVE proce ENTRIES CLOSE _ Poe «3 20th ; 
POULTRY, AEBITS. PRODUCE FLOWER 
SHOW on inaly 3ist ; CIDER and PERRY ENTRIES 


CLOSE on MAY ist 
THOMAS McROW, 
Secretary. 





Royal Agricultural Society of Raptend. 
16, ord-square, London, W.C 
January, 1919. 2279 


ts Proprietor of Letters Patent 


4052/15 relating 
~ murmovaitie p * ot oe ME ASURING 


DESIRES to DISPOSE oF ‘nis SSatent or to GRANT 
LICEN parties on reasonable terns 
equate a of the Patent in 
this commany -—Inquiries to be essed to 
CRUIKSHANK and FAIRWEATHER, Limited, 
65-66, ‘Cuaneny lane, London, W.C. 2. 2224 te) 


J lee Proprietor of Letters Patent 
Pp 


Nee. 104,02% and. 101,7 22, relatin 
* APPARATUS FOR AKIN se AR FROM. LIQUID 
HYD RO. CARBO 

DESIRES to DISPOSE ot bis Patents or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate workins of the Patent in 

this coun —Inquiries to_be Ware to 
CRUIKSHANh and FAIRWE ATHER, Limited, 
6°:-66, Chancery-lane, London, W.C, 2. 22591 








‘The Proprietors of Letters Patent 


5771/14, relating 
+ IMPROVEME: Nits Ly CON Necrep re 
THE ATOMISATION AND COMBUSTION O 
On: FUEL LN INTERNAL COMBUSTION 


ENGIN 
DESIRKS to DISPOSE of their PATENT or to 
GRANT LICENCES to interested parties on reasonable 
terms, witn a view to the adequate workins of the 
Patent in this country. 
luquiries to be addressed to— 6H 
CRUIpbSHoANK anu + ALRWEATHER, Limited, 


65-66, Chancery-lane, London, W.C. 








“om NOTICE. 
Bombay Municipality. 

APPLICATIONS are invited for the post 
ASSISTANT ENGINEER ROADS in the 
Works Department of the Bombay ig mg ae 

(2) Applicants should have had at least 15 yearr” 
experience in road construction and mainterance wi h 
various materials, and should have held an appoini- 
ment as Chief Surveyor, with the control and direction 
of large bodies of workmen. ‘They sbould be experi- 
enced in quarrying operations, preferably in trap rock. 
have knowledge of stone sett and wood paving, have 
practical experience of tar and bituminous construc- 
tion work, and fully understand the wes and applica- 
tion of the relative mechanical appiian 

(3) The duties of the post will poems ey chiefly in 
organising labour, in guiding and training the sta? 
in modern scientific methods, and in closely super- 
vising the construction of and repairs to all roads 
and streets within the jurisdiction of the Municipality 
and under the direction of the Executive Engineer. 

(4) Preference will be given to candidates who_have 
qualified as Members of the Institute of Civil Engi- 
neers or of the Municipal and County Ls gam and 
who have had experience of Board wor 

(5) Age should be between 30 and 45 years. _ 

(6) The appointment has been sanctioned pro- 
visionally for a period of a years, at a salary of 
Rs. per mensem, rising to Rs. 1000 per mensem, 
by —— san are of ae 50. A conveyance allow- 
ance of mensem is attached to the post. 

(7) The’ cesonatal sanatibose will be required to 
produce a certificate (from aS competent source) of 
fitness for service in the tro 

(8) The successful ee if appointed in India, 
will be allowed first-class railway fare to Bombay, 
and if ——— from the British Isles a first-class 
free out to B ith full pay during the 
voya: 


io ‘One penile privilege leave for every 11 months 
active service, to a maximum of three months 
at one time, will be allow 

(10) Applications, with one copy each of three 
recent t 








imonials, should be ad to e 
undersigned, and should reach him not later than 
ith April, 1919. 


J should state the 

earliest date on which t can tak 

ment after receiving intimation of appoin 
JAMES W. MACK 


e up the appoint- 
tment. 
B.Sec., M. Inst. C.E., 
Executive Engineer, Bombay Municipality, 
Municipal Office, Bombay, 2196 


9th January, 1919. 
North Riding of Yorkshire 
COUNTY COUNCIL. 
ih cng at OF coU> NTY SURVEYOR. 
The e Count cant dnyite APPLICATIONS 
for the Orr {CE of COUNTY CRV¥ pa 


tion, and Building of Bridges. the Mak 
Repairing of Koads and of Preparing Plans and Esti- 
mates = connection therewith. 

The ventleman appointed will be required to devote 
the whole of his time to the duties of his office, and 
will not be permitted to undertake any other busincas. 

The salary will be e200 per annum, and no super- 
annuation or retirins allowance will be paid. The ave 
of retirement is 65 years. appolatenent will be 
ar to three months’ notice on either side. 

1 offices, statt, stationery, &c., will be found. 

Purther Particulars can be had on-application to the 
whom the applications, stating ave, 








Mtlock | Urban District Council. 


TRAMWAY r As 
uncil 


The above Co to receive 
TENDEKS for about 907 yards STEEL 
WIRK TRAMWAY CABLE 3 1-8in. in "Aemminietenn:, 

Particulars, specifications, &c., on application to 
Re John Simpson, Tramway Manager, Town Hall, 

atl 

vonsens, accompanied by samples of wires, to be 
delivered at my_oitice (marked ‘* Vable’’) not later 
than Saturday, March Ist, 1919. 

Tne Council do not bind themselves to accept the 
lowest or any Tender. 

R. ee 
lerk to the Council. 


2185 


Town Hail, lock, 
February 3rd, 1919. 


residence, ccaltdontion®, and experience, accompanied 
by copies of not more than three recent_testimonials. 
should be sent not later than the 22nd day of 
February next, marked * 
HUB THORN 


* Cow 
ERT G. LEY 
k of the County Council. 


Cler’ 
County Hall, bee Ya 
21st January. 4910 2226 A 


mty Sur oo 





Power Station Engineer ones 


| A 8 sesrore: \Straite Settlements, to Take 
e to the t for the 








Condensers, Cancasbire — Water-tuLe 
ae all_ El ical Equipm Power is 


large 
Turbines, Siaat 
550 Volts D.C. and 3300 volts three-phase 


Boilers, 





Municipal Council of Sydney, 


The Council is Rrepared 7 ne zappens for the 
SUPPLY, DELIVERY, nad gg in the 
Council’s Power House, Syd ew South’ Wales, of 

BOILER-HOUSE KQUIPMEN1 T, toelion Automatic 
> om ga Storage Bunkers, Conveyors, and Auxiliary 

an 

Copies of the specification and general conditions and 
form of Tender, wee with draw inet, may be ob- 
tained ON AND AFTER FEBRUARY 17th, 
Messrs. Preece, © india. Snell ane Rider, 8. Queen 
Anne’s Gate, Wicdeotealie’ 5.W. 1, on payment of a 


deposit of £1 1s. 

Sealed Tenders, endorsed ‘‘ Boiler Plant,’’ are to be 
addressed th TOW N CLERK, TOWN HALL 
SYDNEY, N 8. W., and delivered to him on or before 
8 p.m. on Monday, May 19th, 1919. ‘The Council does 
not undertake to accept the lowest or any Tender. 
2006 





Sloe Borouzh — Council. 
LECTRICITY SUPPLY. 
BOwLEgs AND BOLLER-HOUSE ACCESSORIES. 


The Electricity Supply Conmuaiseee of a ar, 
Borough sy invite_ TEN from sib’ 
conten for e MANUFACTURE, SOPrLY. 

DEL IVERY. and ERECTION of TWO WATER 
TUBE BOILERS, together with agement Kceono- 
et Flues, and all other accessories s 

‘opies of the general conditions, siecitcation, form 

of “fender and drawing may be obta: from Mr. Wm. 

C, ‘Tapper, M.1.E.E orough Llectrical Engineer 

nid “Mansver, No. 27, Osbo 

receipt of a deposit of Five Guineas. 

Deposit» wilt "be returned to bona fide tenderers after 
the ‘lenders have been conside 

Tenders, on the form supplied, endorsed ‘* Tender 
for Boilers,’’ must be delivered, sizned, sealed and 
addressed to the Chairman ot the Electricity Supply 
Committee, ae No. 27, Osborn-street, Whitechapel, 
Ry — later than Noon on Thursday, February 

‘Yhe Council do not bind theaiselves to accept the 
lowest or any ‘Tender. 





Brocton Camp, Staffs. y 
DISTRICT ELECTRICAL AND MECHANICAL settles 3 Se 
INEER, Municipal Offices, 
ars Forest-road W 15, Gt. Alie-strect, E. 1, 
2046 Nottingham, — February 3rd, 1919, 2211 
mt. | | iverpool Education Committee. Truro Port and Harbour.— 
MARINE ENGINEERING. The ‘Truro gg 
APPLICATION (which must be received on or Authority, are DestRoUS of OBTAINING a Small 
beture Saturday, 15th February, 1919) are INVITEI) | Capacity, Self-propelling DREDGER, suitable ‘for 
for the position of en NT INSTRUCTOR OF 
MARINE ENGINEERING at t bing Municipal 
nical School, Commencing salary £250 per annurr, 
ether with war “ae according scale. 
‘or particulars of the qualifications necessary and 
desirable. with particulars and eh eR of appoint: 
ment, and forms of application, address J. G. LEGGE, 


Education Offices, Liver 
. R. PICKMERE 
2145 Clerk to the Education Anthority 





Maintenance Work in the upper parts of the tidal 
portions of the river. 
quay walls. Particulars as_ to price, capacity, «c., 
snould be sent to the undersigned not later than 
Friday, Sadar February, 1919, to whom inquiries 


should be ad 
fer: ‘BARNES, Assoc. M. Inst. C.E., 
City Engineer and Surveyor. 
Municipal Buildings, ro, 
February ith, 1929, 








Must be meetin of erecting new plant as required, 
carrying out tests, and keeping proper Power 
Station MS, 

First Enzagement for four years 

Salary oy 0 dols. . rising to 500 dols. Lng month for 
fourth yea Free passage out — pe 

The Straits Dollar is fixed at 28 

Age 30 to 35. 

Apply, in first instance, by letter, including copies 
ot recent testimonials, to 

E SRONDTARY. 


cetger Electric Tramways, set. 








2078 . St. Swithin’s-lane, E.C. 
SITUATIONS OPEN 
TANTED, a Good RATE FIXER for New and 


Repair Locomotive work in the Glasgow and 
South-Western Railway Works ; also one accustomed 
to New and Repair Carriage and Wagon work.—Apply. 
stating experience and salary req o Kk. H. 
WHITELEGG, Esq., Chief Engineer, 

Imarnock. 2121 a 


uired, 
Mechanical 





an ASSISTANT ESTIMATOR, with 


7ANTED, 
nes and Turbines ; 


technical experience in Engi 
please wane age, experience, and salary. aes 
will be msidered confidential.—Address, ‘* TEU. 
neal. ca wm. Porteous and Co., eecmcas. ” Agents, 
xlasgow. 





7ANTED., for an_Indian Railway, TWO YOUNG 
ASSISTANT ENGINEERS of good technical 
education and some experience ‘not apres ed in 

India) of Maintenance and Construction.—Wr 
o. Streets, 30, Cornhill, E.C. 3, stating 


school and subsequent technical training. 
- Continued Page II. 








SITUATIONS WANTED 
Page IIL 


MACHINERY, &c., WANTED, 
Page VIII. 


FOR SALE, 
Pages VIII. and CI. 


AUCTIONS, Page III. and CVIIII 


PREMISES TO LEr OR WANT) 
Page III. 


WORK WANTED, Page VIII. 
MISCELLANEOUS, Page VIII., &c. 
RECONSTRUCTION, Page VIII. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CVII- 





ee 


i 


THE ENGINEER 





SITUATIONS OPEN (continued) 








Wy Azan. an Experienced TECHNICAL MANAGER 

for large Edible Oil Works ; must be thoroughly 
conversant with the most modern methods of refini 
and hardening oils, and capable of supervising 
the Krection of Plant, if necessary. A liberal and 

progressive salary i> offered to the right man. Replies 
which will be treated in the strictest confidence, must 
contain fullest particulars of practical experience and 
ability te fill such a position.—Address, eo The 
Engineer Office. 5 A 
W ANTED. ASSISTANT to GENERAL MANAGER 

of Small Machine Tool Works; must have 

thorough Cheowesic cal and practical nowledge of 
Machine Tools. raughtsman with some experi- 
ence preferred. Agatttent will ye required frontuaily 
to take sole charge ot works and offices during chief's 
absence. Salary £450 to £500. State age and full 
ex perience.—Address, P107, The Engineer Rea 





A 


\ “ANTED. ENGINEER | to TAKE g FULL. CHARGE 
of a large establishment manufacturing Knamel- 

ware in Italy: experience and knowledge of Frenc 

or ltalian is essential, and must have a thorouch 
understanding of the use of Chemicals, Plant, &c., 

employed in = eee: —For further particulars, 
write to E. BINSCN and ¢ &, Gioucester- 
mansion, Gamicids re-circus, Wc 


W? ANTED, _ First-class SUPE RINTENDENT _ for 

WAGON SHOPs, haying exrepience in Smiths’ 
Shop and Press Work.—Address, with em. 
2232, The Engineer Urtice. 2232 


Wyasyee for Tea Garden in ‘Anew, YouNG MAN 
of good education, with some engineering ex- 
perience (discharged or about to be discharged from 
Army}; 22-23 years of age. Good opening for” suitable 
onaeiaate: —Write. with full particulars, to Box 
.. ¢.0. Davies and Co., Finch-lane, ae 3. 
2A 





TANTED, WORKS MAN AGER (Full Shop Hours) 

for Engineering Works employing 200 hands on 

very varied output. including Boiler Work. Com- 

mencing salary. . State age and onions. = 
Address, 2196, “the _Engineer Office. 


yanten, WORKS MANAGER. —ola- ‘established 
firm of Motor Engineers, producing a high-class 
car, ——— oe vicinity of London in large and modern 
UIRE the SERVICES of a thorourhly 
ORKS MANAGER of considerable ex- 
perience and = versed in quantity 
nly | han t-class man in 
requisite qua hecutiine will be of service.— 
= os contain the fullest particulars, an 
dressed to 2248, The Bagtpscr Office. 224% A 


cuss TURBINE DESIGNING ENGINEER RE. 
2» QUIRED, Manchester _ District ; must be 
experienced in Tmpulse Turbines and 
Retars Blowers. Only first-class men with sound 
experience in above need apply. State age, full experi- 
eee and salary required.—Address, 2254, fhe Enzi- 
neer Office. 2254 a 
CO ETRECTIONAL ENGINEER Ww ANTED for 
& Loudon Designing and Fstimating — — 
opening for suitable man. Preference to 
= h Piece-work Prices experience. State fully experi. 
mee, daze and salary required.—Address, P75, 
Engineer Office. P75 at 


LECTRICAL SUPERINTENDENT (Working) for 
large works in Midian 

Must have knowledge 7 ractical experience of 
3-Ph, A.C. and D.C, Plant, Lifts, Telephones, and 
general maintenance wor 

Mechanical engineering knowledge an advantage. 

State previous experience and salary required. 

Agdress. 2138, The Engineer Office. 2138 a 


thoroughly 





<NGINEER (ASSISTANT) "WANTED for Large 
Works in Birmingham district, with expert 
knowledge of latest methods of machi i 
the Mass Production of Bolts. Nuts. Spikes, &c.— 
‘Address. stating age, experience and salary expected, 
Facey The Engineer Office. 2283 


FSGNEER. REQUIRED for Felerated Maley 


25-30, single 
engazement ; salary Bs month, fising to a8 


os month in last y: 


work, and bave hai 


eoret 
re REKLAW, 36, Basinghail-street, 





TEXEERIENCED - ASSISTANT “to Chief Engineer 
REQUIRED. Must be le Designer and 
versed in specifying work and materials; of good 
educition, with thorough training in modern methods ; 
knowledge of Internal Combustion Engines pag mer 
and preferably also Steam and Electric Station prac- 
tice: an improving position for a suitably qualified 
energetic man of 30 to 35.—Address, 2171, = —— 
neer Office. 
Poa MANAGER, —ALFRED HERBERT, 
Limited, Machine Tool Makers, Edgwick Works, 

Coventry, REQUIRE the SERV ICES of an eS 
FOUNDEY MANAGER. Applications should be in 
own handwriting, giving full particulars as to ability 

and experience, 4 stating age and salary Soko 

A 


] ANAGER (REQUIRED far Boiler Werks, Em- 
pA Progressive peat for Fd 
experienced man. Could take financial i t lat 

if desired.—Oaly ot maga or goo held similar 
appointment need apply, stating 

salary required. to THE FARR AR PSOILER WORKS, 
Ltd., Newark-on- Trent. 


OUTSIDE REPRESENT ATIVE. 

yo ee THWAITES BROTHERS, Limited, Rrad- 
RE gid LS ROR ‘ES of an energetic 
and well-trained ENGINEER, having, for preference, 
some experience in — and Steel Foundry Plants, 
comprising _ converters. cupolas, and_ blowers. as 
ITSIDE REPRESENTATIVE and TRAVELLER. 
Applications from purely commercially trained men 
will not be considered. Applicants must have had 
works experience. Good salary and permapent position 
to suitable man.—Applications, in the first case, 
myst be in writinz, addressed to the firm, and, _— 

state experieuce and salary required. A 


Re eEEN TA TIVES WANTED. all Districts, 
home and abroad, by Hich-class Engineerine 
Firm.— Address, P58, ‘The Engineer Oifice. __ P58 a 





| Ep awe by Well-known Firm in 
Scotland engaged on production of 
Ships’ Auxiliary Machinery, an energetic 
ENGINEER as ASSISTANT to Managing 
Director. Excellent prospects to right 
man. Preference given to Engineer with 
Shop, Drawing-office, Estimating and Sea 
experience. 

Applications, which will be treated as 
strictly confidential, should give complete 
details of experience and starting sglary 
expected,—Address, 2167, The Engineer 
Office. 2167 A 








REGED, ‘for | a ‘Modern “Basinecring Works en- 
mace produ -~ * of Standardised 
Articles. the SERVI CES of roughly practical 
young a to fill oa position. of PROCESS "FIXER 
and OPERATION CLERK. Only those with a o goed 
knowledge ri) modetn Machine Shop methods, and have 
been engaged in connection with Standardised Manu- 
factures, need apply.—State age, experience, and class 
of work previously engaged on, and w isengaged, 
in first instance, to 2031, The Engineer Office. 3031 A 


#QU JIRED for uae Salobanates and Engineer 
ing Works N.E and, sHiPYARD 
MANAGER. Must. be tally easiined in eaten 
knowledge, and conversant with handling of workin 
arrangements with Employees and all Federation and 
Association business, Opportunity of future 








advance- 
ment for suitable applicant.—Address, 2113, “ithe 
ineer Office, 21l3 a 


3 
a 


Maen Engineering Company (Heavy Machinery), 
with world-wide connection, REQUIRE 


SALES MANAGER 


to Take Control of Selling Organisation (Home and Foreign) 
in Head Offices, London. Applications will only be considered 
from thoroughly experienced Sales Managers possessing undoubted 
initiative, organising and executive ability. None other need 
apply. The position offers wide scope and ample opportunity to 
a really first-class energetic man, familiar with the home and 
foreign markets.—In first instance state briefly experience, quali- 
fications, age, salary, and when at liberty, 2068, The Engineer 
Office. 7 





oe 


SITUATIONS OPEN (continued) 





SITUATIONS OPEN (continued) 





I BSEA iad MAN for Engineering Works in Man- 
must have had recent Technical 
Training” mt General Mechanical Engineering at some 
recognised College or School, preferably with some 
eneral W ae and Drawing-office ————-. 
State full particulars as to —* a 
age and salary required,—Ad 5, . Wheeler's ‘. 
Advertising Office, Manchester. PSl a 
OBERT WARNER and £0, , Safer dpe 
Reorganisation Scheme. woutk the 
1CES of a competent SALES RI SNAGER for their C= DRAUGHTSMAN WANTED for 
Landon otro, oaaee oer [gine vow 2 a. ’  laree and well-known Machine 
business p Geod wn eda ¥ first-class man.— Tool Works in the Manchester district. 
Apply. in writing. en on. = ean. He will be required to take Full Charze 
v 2264 a z of Works DPrawinpg-ofive, and must be 
a ee ete th hiy exp d in the desian of 
GQ ERYICES of 8 CEE ERE on the con, High-class Modern, Lizbt and Heavy 
struction ¢ Cyapent bea Ria at on and Machine Tools. The position is a per- 
. pplicant mus a qu ‘ement " 
Chemist, baving od works experience. . knowledge reign tate and opera ® god opportunity 
ial for a first-class man. State experience, 
age, and saiary required. 


of all kinds of ra and t u 
treatment by the wa and dry process essential. Some 
Address, 2221, The Encineer Office. 
2221 A 











engineering knowledge’ an advantage. The appoint- 
ment ean be part or whole time. Liberal terms will be 
arranged with suitable applicant.—Address, ert. 
The Engineer Oflice. 3071 a 
Qu DESIGNER WANTED tos Large Engineering 
yerks in Bombay. am, be experienced in the 
Designing of 8 Cal ts, Stern Wheeler 
stating age. 
and salary required, to Box K 400, Lee and 
Nightingale, Liverpool. 2014 a 


sc tor st SUPERINTENDENT or WORKS mgs — 
WANTED by General Reciesecios Fi 
men. FO ot Ta) SEN ae 


Nerth of England, quplorion shee 
te incthods a pee D*t GHTSMAN, Accustomed to Design and Detail 








be sapere uF Si aceianes. bs, 084 2220 
ving experience, » an ary, Drawing Work, Blast-furnaces, Ovens, and Steel 
The Engineer Office. 2220 4 nstructional Piatework. for West of Beotiand. State 
~——~ | age, experience, an Address, gto 
2114 


WoRks | DIRE oF 4 ABSTSTANT WANTED for | The Engineer Uftice. 


4 salary expected. —! 





- _ initiative 100 ee mans eAvan 

ve organis AUGHTSMAN, Exper fenced in the Design of 
knowledge of ufactute “ot Machine Pooks. Marine Boilers, REQUIRED by the tirm on 
eawipe-< office training 4 “s same absolutely necessary. | North-East Coast. State full particulars and salary 
and shop ex a decided advantaze. | required.—Address, 2203, The Engineer Office. 2203 4 
Preference given to om who held a tion of = 
responsibility, although this not an qncn al qualifi- RAUGHTSMAX, Experienced in Marine — 
—. Good opening to capable man. Full par- work, REQUIRED by large firm of 
ioulars ence and sa civen.— | builders on North-East Coast. State full particu —4 
Address, P108, The Engineer 0 Fans a os salary required.—Address 2202, The Engineer 





TURKS MANAGER REQUIRED for Engi ecrinf 
Factory_in Mid} eae. comprising Eating = 
Foundries, Boiler and where 2 


Departmen 
hands are employ Candidates will -¥ expected to to 
take full responsibility for Output and control of Pro- ating expericie and salary a 1888, 


AUGHTSMAN.— —Good DESIGNER “WANTED for 
te ig os Haulage Engines, by an old-esta 
Good opening for first-class man.— 




















duction Staffs. Toa eentloman of first class experience he ° Rnsivesr Of Lis 1888 4 
post for 4 period of one Year. “opportunity will be made PPRAccHreMax (MECHAN.CAL) WANTED for 
giving details as to age, ‘oan Temstebce: and salary | Bra ae me cumente oS aa, of 
ffice. wing-office. man m a firm doin geoet on 

required, 2125, 2126, The Engineer 9 MRE ae Me FO erred. <— whe, eeeng age, exper 
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New Industries for the Engineer. 


A LITTLE more than a year ago Dr. Addison, 
Minister for Reconstruction, appointed a Committee 
to compile a list of articles which could probably be 
manufactured by engineers, but which were either 
not made at all in the United Kingdom before the 
war, or, if made, only in small quantities. This 
Committee published its report during the month. 
The Committee carried out its task through a number 
of sub-committees, and as an example of the good 
work done we cannot do better than refer readers to 
the section on machine tools, reprinted on page 111 
of our last issue. We commend that report to the 
attention of all those who ‘‘ never can understand 
why we import anything from abroad.” Of the 
general observations of the Committee we may note 
the advocacy of specialisation and standardisation, 
and the limitation that no industry should be in- 
troduced unless the wages that can be paid ‘‘ ensure 
an adequate standard of living and unless machinery 
exists, or can be set up, for regulating rates of wages 
and hours of labour.’ Whilst sympathising with 
this recommendation, one cannot but feel that it 
may check the development of new industries. 
However, it is just possible that this restriction, 
coupled with the troubles associated with the em- 
ployment of labour, may cause the reappearance of 
very small firms in which all the workers are partners, 
and that in this way new industries may be ger- 
minated. A précis of the report will be found on 
page 98 of our issue of January 24th. 


Labour Troubles. 


It was always foreseen that the abnormal 
conditions of labour during the war would be followed 
by disturbances of one kind and another in labour 
circles, and the serious occurrences of the past month 
caused, therefore, no surprise. But they were none 
the less serious, and it is as yet impossible to see 
their end. To detail all the strikes would he merely 
wearisome, and it is sufficient to say that a large part 
of the kingdom was affected, and that in Belfast 
and on the Clyde the attack was most severe. To- 
wards the end of the month the condition in Belfast 
was very bad indeed,a great number of workmen were 
out, and as the electric supply was interrupted, the 
city was in darkness after sundown. A good deal 
of rowdyness and window-breaking ensued. The 
trouble on the Clyde did not so quickly reach the 
acute stage, but on the last day of the month the 
electric stations were closed. On the preceding day 
the strike leaders, amongst whom are McClean and 
Kirkwood, requested the Lord Provost to ask the Go- 
vernment to intervene to force the employers to give a 
forty-hour week with forty-seven hour pay. Mr. 
Bonar Law, acting on behalf of the Prime Minister, 
refused. The strike is still in progress in nearly all 
districts as we write, and in London, where a 
large body of men was already out, the tube railway 
employees have now struck, whilst a further ex- 
tension to other railways isto be expected at any 
moment. 


Two Railway Accident Reports. 


Dvrine the month there were issued two 
reports by Colonel Pringle, of the Board of Trade, on 
accidents caused by signalmen overlooking standing 
engines or trains. The first report related to a 
collision on September 2Ist last, at Bamfurlong 
Junction on the London and North-Western main 
line just south of Wigan. In that case a light engine 
stood on the up slow line waiting to pass through 
& cross-over road to the down slow line in order to 
bank a goods train. The crossing movement was 
unexpectedly delayed owing to another goods train 
getting into difficulties, and this upset the signalman’s 
intended movements, added to which an empty 
motor car train was running before its scheduled 
time. Because of these incidents the man forgot 
the light engine, accepted the motor car train, and a 
collision ensued in which the driver of the latter was 
killed. The well-known Rule 55 was in this case 
neglected by the signalman and the light engineman. 
The former had only the excuse given above, whilst 
the driver said that it was a movement cons‘antly 
made, and he expected every moment to be backed 
on to one or other of the goods trains. The other 
case had no extenuating circumstances. It occurred 


on October 30th, at Harrow North Junction on the 
Metropolitan and Great Central Joint Line. A 
goods train stood on the down line from 4.41 a.m. 
waiting to set back into the goods yard. Whilst 
So waiting the signalman tested the points and found 
that through some defect the home signal protecting 
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the standing train had been irregularly released. 
He could have put this right by again working the 
home signal lever, but did not do so. Independently 
of this control, which is part of the Spagnoletti 
electrical interlocking, the man should, under Rule 
55, have used his “ reminder,’’ but failed to do so. 
Then, at 5.6, he was offered another goods train; he 
further omitted to look along the line, but lowered 
his signals and a collision occurred. In this case 
the guard failed to go to the signal-box to see he was 
protected. The defect in the electrical control 
had been within the knowledge of the linesman since 
October 10th, but he had done nothing. In both 
cases track-circuiting was recommended. 


National Electric Supply. 


THE issue during the past month of the 
report of the Committee of the Institution of Electrical 
Engineers on the questions which have been raised 
in connection with electric supply provided the most 
authoritative statement which has yet been made, no 
fewer thantwelveimportant bodies beingrepresented on 
the committee. The associations so represented in- 
cluded the British Electrical and Allied Manufacturers’ 
Association, Federation of British Industries, Iron 
and Steel Institute, Incorporated Association of 
Electric Power Companies, Cable Makers’ Association, 
Electrical Contractors’ Association, London Electric 
Supply Companies, and the Provincial Electric 
Supply Committee of the United Kingdom. The 
recommendations made in the report are, therefore, 
the opinions of very important interests. The report 
agrees that the proposed appointment of a Board 
of Electricity Commissioners is necessary, but 
believes that the functions of the Board should be 
exclusively judicial and advisory. The view is taken 
that there should be a gradual development of the 
administrative machinery of electric supply as the 
necessity is felt, rather than that there should be an 
attempt to start with a complete new scheme. The 
Board should, in the opinion of the Committee, be 
invested with the power of examining all proposals 
for the extension and consolidation of existing 
electricalenterprises ; should recommend to the Board 
of Trade, and to Parliament for authorisation, schemes 
which are believed to be sound both from the engineer- 
ing and financial standpoints, and generally advise 
the Government on legislative matters for the 
encouragement of the electrical industry. The 
Railway and Canal Commission is suggested as a 
general model for the constitution and powers of the 
Board. It is proposed that the number of commis- 
sioners on the Board should be five, that the appoint- 
ments should be for long periods, and should be on 
such conditions as would attract men of the highest 
ability, knowledge, and independence. One member 
should be skilled in legal affairs, one in finance, one 
in the problems of electrical manufacture, and the 
others with experience in engineering and the manage- 
ment of electrical undertakings. Local authorities 
in the North-East Coast district have also had the 
subject under consideration and have issued a critical 
report which calls for a complete and exhaustive 
inquiry by some competent authority. A report 
has also been presented by the Law Committee of the 
Association of Municipal Corporations which expresses 
the opinion that the business of electric supply should 
be in the hands of public authorities. 


University of Technology for London. 


THE largely attended meeting of past and 
present students of the Imperial College of Science 
and Technology, which was held at the College Union of 
January 29th, under the chairmanship of Mr. Herbert 
Wright, one of the governors put forward a strong 
claim for the raising of the status of the College to 
university rank, empowered to confer its own degrees 
in seience and technology. A memorial which it is 
intended to present to the governing body of the 
College expresses the opinion that the recognition of 
the Imperial College as an institution of university 
rank should be one of the earliest items in the pro- 
gramme of legislative reconstruction, and that H.M. 
Government should give every encouragement to 
students who desire to devote their lives to science 
and technology. It is pointed out that the Empire 
has suffered from the lack of men and women, trained 
in the methods of science, and particularly in the 
application of scientific principles to industry. The 
cessation in the output of trained students, arising 
out of war conditions, has added to the disadvantages 
under which the country is labouring, and has made 
it urgently necessary to stimulate public interest 
in order that the vital relation of science and techno- 
logy to the State shall be fully recognised. The 
creation of an Imperial University of Technology 
is calculated to effect this. The memorial disclaims 
** any hostility towards existing universities in Great 





119 





Britain, but expresses the conviction that the 
immense population of the Metropolis and the world- 
wide interests therein represented call for the 
establishment, in London,’ of a separate degree- 
conferring University of Technology, which will not 
only satisfy the industrial demands of the whole 
Empire, but raise technological research to its proper 
level.” 


Aeronautics. 


AtTHouGH the Government still finds it 
necessary to place a ban on civilian flying, several 
more or less unofficial performances during the past 
month are worthy of note. Of them one of the more 
technically interesting was the ascent onthe 2nd 
of a British machine from a point near Ipswich with 
the pilot, Captain Lang, R.A.F., and an observer, 
Lieut. Blowes, to a height of 30,500ft., thus establish- 
ing a world’s altitude record for an aeroplane. The 
machine used was a de Havilland 9 biplane, made by 
the Aircraft Manufacturing Company, and equipped 
with a Napier “ Lion” engine developing 450 horse- 
power. The first 10,000ft. was accomplished in 
6 mins. 18 secs., the first 20,000ft. in 19 mins. 40 secs., 
and the maximum of 30,500ft. in 66 mins. 55 secs. 
The oxygen apparatus and the electrical heating 
apparatus both gave trouble, and at the maximum 
height the engine stopped running by reason, it is 
stated, of the failure of the small propeller-driven 
petrol and oil pumps. The feat was accomplished, 
it is interesting to note, in a wind blowing, on the 
ground, at 25 miles an hour. Another notable 
performance was the flight on the 18th of a large 
Handley-Page machine from Belfast tc Sheffield, and 
thence at a later date to the East Coast of England. 
The machine was fitted with four Rolls-Royce engines, 
developing a total of 1600 horse-power, and was built 
by Messrs. Harland and Wolff. It was one of a 
number constructed for the bombing of Berlin, and 
was of the same design as the machine which in 
November flew over London with forty passengers on 
bcard. Fully loaded it weighs over fourteen tons, 
and carries sufficient fuel for a flight of 1500 miles. 
On the journey from Belfast the machine carried a 
crew of seven with half a ton of luggage, the pilot 
being Mr. C. B. Prodger, the well-known aviator. 
The weather was bitterly cold and windy at the start, 
and later, especially over the Midlands, heavy banks of 
fog were encountered. The journey was made wid 
the Isle of Man, Blackpool, Preston, and Manchester, 
and was commenced a few minutes after noon. 
At 3.25 p.m. the pilot brought the machine to land 
at Sheffield, having spent 25 mins. in the endeavour 
to find the aerodrome. The journey of 300 miles 
was thus accomplished at the rate of 100 miles an 
hour. During much of the course the ground was 
invisible and the pilot had to steer by his compass. 
Bad weather prevented the continuation of the 
journey to the East Coast. for some days—it had been 
intended to accomplish the whole trip in one stage— 
but eventually the remaining portion of the journey, 
a course of 130 miles, vid Lincoln, Skegness, and the 
coast line southwards, was successfully achieved, 
in spite of gusty winds, storms and low-lying mist, 
the time taken being one hour forty minutes. 


Commercial Airships. 


Durine the month an important memo- 
randum contrasting the aeroplane and airship for 
commercial purposes was issued by the Air Ministry. 
Although the memorandum starts by stating that 
the characteristics of the two types of aircraft are 
different, and that their future uses for commercial 
purposes will not conflict, the unprejudiced reader 
will trace in the various sections an indirect acknow- 
ledgment that the two types do rival one another in 
many respects, and that the authors of the report, 
if not the Air Board, are firmly convinced of the 
superiority of the airship. Undoubtedly, for com- 
mercial purposes the airship possesses numerous 
advantages, at least on paper, over the aeroplane. 
The fact, as the memorandum points out, that the 
lift of similar airships is proportional to the cube of 
their linear dimensions, whereas that of aeroplanes 
is proportional only to the square, and the fact that 
all the fuel carried on an airship is available for 
forward propulsion, whereas in an aeroplane a large 
part of it is expended merely in maintaining the 
structure in the air are certainly fundamental features, 
highly advantageous technically to the commercial 
airship. Ultimately they mean, as is made quite 
clear in the memorandum, that increase of efficiency, 
from the point of view of weight carrying, automa- 
tically attends increase of overall dimensions in the 
case of the airship, whereas in the case of the aero- 
plane there comes a point beyond which farther in- 
crease of size reduces the weight-carrying efficiency. 
The memorandum suggests that the line of policy 








120 








to be adopted would appear to be to develop the 
aeroplane for transport over distances under, say, 
500 to 800 miles, and the rigid airship for trans- 
oceanic and possibly trans-continental flights in 
excess of such distance. The report is remarkable, 
not only for the enthusiasm for the airship which it 
displays, but also for the fact that it ecntains valuable 
data regarding airship operation which accumulated 
during the war. Then, much useful information 
is given as to the characteristics of British non-rigid 
airships of the S.S. Coastal Star and North Sea types, 
and of rigid airships of the most recent German 
470 type. The latter, it may be recorded, have a 
gas capacity of over two million cubic feet, measure 
693ft. in length, and cost at war prices about £150,000 
each. They carry 11 tons of crew and water ballast, 
having nearly 28 tons for fuel and freight. Their 
speed at 10 per cent. less than full power, that is 
to say their commercial speed, is 74 miles per hour, 
and their petrol and oil consumption at cruising speed, 
58 miles per hour, are 9721b. and 97 lb. respectively 
per hour. The running cost for hydrogen is given 
at £3 per hour. The capital outlay for a shed and 
station to house two such airships is returned at 
£466,400. The personnel required at such a station 
would number 395, to which must be added per 
ship six officers and sixty men for the crew and 
attached party. 


Road Locomotives and Heavy Motor Cars. 


THE report of the Department Committee, 
which was appointed in March, 1915, by the then 
President of the Local Government Board to consider 
the Law and Regulations relating to the Construction 
and use of Road Locomotives and Heavy Motor 
Cars, was published towards the end of the month. It 
is a voluminous document extending to some thirty- 
six pages, and a good deal of pains has evidently been 
taken in its production. While some of the findings 
will not, we think, meet with general acceptation, the 
majority will be cordially welcomed. Among the 
most noteworthy of the recommendations may be men- 
tioned that while the maximum limit of weight of 
14 tons should remain unaltered as regards ordinary 
road locomotives, it is suggested that it should be 
raised to 18 tons in the case of engines fitted with 
Boulton wheels. Then, again, it is proposed that the 
existing law which permits a motor tractor to draw 
one trailer only should be retained, and that the law 
relating to heavy motor cars should not be extended 
so as to authorise the use of road trains. The 
Commissioners, convinced of the probability of the 
further development of mechanically propelled traffic 
in the immediate future, and that that traffic will tend 
to become less and less local and more of a “ through ” 
nature, have paid a good deal of attention to the 
question of roads. They have come to the conclusion 
that it is quite possible to construct and maintain 
roads capable of carrying such traffic efficiently 
at a cost which, if equitably adjusted, will not be 
unreasonable. They are of opinion that arrange- 
ments could and should be made to ensure that no 
undue proportion of the increased cost involved 
should fall on local ratepayers, and that it should 
be equitably adjusted between them, the National 
Exchequer and the users of the roads. They think 
further that the already existing Koad Improvement 
Fund should be increased, or supplemented, so that 
road authorities should be enabled to accelerate 
the improvement of their existing roads. The 
foregoing are a few of the leading points in the report, 
but to get a proper appreciation of it, it should be 
studied in its entirety. 


Financial Facilities for Trade. 


THE question of providing financial relief 
in connection with the holding of stocks of materials 
at existing quotations, with the fear of a heavy fall 
in prices in prospect, has occupied the attention of a 
strong Government Committee which has presented 
its report during the past month, and of which a 
précis has been issued, although the actual report is 
not available. The Committee found that the opinion 
held by manufacturers and traders as to the financial 
loss which would be associated with purchases of 
raw materials and stocks for large scale production 
in making the change over from war to peace condi- 
tions to be well founded, and has put forward sugges- 
tions to overcome a handicap which is regarded as 
likely seriously to retard the placing of British industry 
on @ peace basis. The report discusses the subject 
fromvarious standpoints, and puts forward alternative 
proposals for granting the desired relief. Many sugges- 
tions have been made including the fixing of lower rates 
of taxation, the assumption of a portion of the burden 
by the State, a new definition of profits now ranking 
for taxation, or a change in method of valuing stocks. 
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Some concessions which fall within the category of the 
last named remedy have already been authorised, 
but great difficulty has been experienced in applying 
this method of relief in practice, and it is recognised 
that it was only an expedient and not aremedy. The 
Committee has reached the conclusion that the 
best way out of the real difficulty which exists would 
be found in a reduction of the present rate of excess 
profits duty from 80 to 65 per cent., or if this be 
impracticable that part of the excess profits duty 
now falling due should be placed to suspense account 
for-a period of five years, at the end of which period 
the financial position would be investigated and the 
respective portions payable to the State, or to be 
retained by the manufacturer or trader ascertained. 
No more than 80 per cent. of the deficiency arising 
from a fall in the value of material could, however, 
be claimed from the invested reserve. It is admitted 
that any such scheme, if adopted, does not meet the 
ease of firms who do not pay excess profit taxation, 
nor of those business firms, the stocks of which have 
been denuded at the request of the Government, which 
are referred for redress to the department on the man- 
date of which the depletion has been carried out. Nor 
is the Committee quite unanimous, a minority putting 
forward the opinion that the suggested relief is 
insufficient to meet the needs of the situation. 


London Iron and Steel Exchange. 


In view of the fact that so large a percentage 
of the export trade in metals is transacted by London 
firms, it is a surprising circumstance that until now 
there has been no Exchange in the Metropolis where 
those interested could meet together and transact 
their business. Facilities of this character have been 
provided in many provincial centres, of which the 
Birmingham Exchange is one of the most notable 
of those which serve the interests of the metal trades, 
and continental cities have found it necessary to 
adopt the same policy. The reproach that London 
was alone wanting in the provision of a Metal Trades 
Exchange is about to be remedied. As it was 
considered not to be possible at the present time to 
erect a building to meet this special requirement, even 
hed a site been available in the city area, it has been 
arranged to secure the tenancy of the Great Hall at 
Cannon-street Hotel for a weekly meeting. The 
obiects with which the Exchange has been brought 
into existence were explained at an informal gathering 
held at the headquarters of the Exchange on January 
28th. It was stated that the membership secured— 
which is nearly five hundred, and which is represen- 
tative of all sections of the metals trades—already 
ensures the success of the new undertaking. ‘The 
principal objects of the Exchange may be summarised 
briefly. They are, in addition to providing a suitable 
meeting place in the City of London, to maintain 
uniformity in rules, regulations and usages, to adjust 
standards of classification, to disseminate useful 
information connected with the industry throughout 
all markets, and generally to promote the interests 
of the iron, steel and allied industries. In addition to 
iron and steel there will be dealings in non-ferrous 
metals of all kinds. The Exchange is to be formally 
opened by Sir Albert Stanley, President of the Board 
of Trade, on Tuesday next. 


Transrort. 


In the middle of the month there were issued 
officially, the minutes of evidence taken by the 
Select Committee on Transport within the United 
Kingdom, which sat in October last, and whose 
recommendations were published some time ago. 
Thirteen witnesses were heard and their evidence 
fills 189 foolseap pages; a summary begun in our 
pages of January 17th is completed to-day Al- 
though attention was prinzipally centred on railways, 
canals came in for a good deal of attention, Sir 
Maurice Fitzmaurice, Chairman of the Canal Control 
Committee, being the principal witness examined 
on this subject. His opinions were expressed with 
much caution; it seemed’to him that whoever accepted 
responsibility for the improvement of the canals 
must be prepared to face the probability that there 
would be no return on the capital expended for a 
very long time, but he mentioned that there was a 
good deal of material coming back from the Front 
that might be used with advantage. The other 
subject of greatest interest at the present time is 
the qtestion of nationalisation of railways. Sir 
Herbert Walker seemed disposed to accept some form 
of governmental eontrol—at least with resignation— 
whilst Sir Francis Dent—whose main evidence turned 
on the Channel Tunnel—said h’‘s opinion on State 
management had changed, and he was now opposed 
to it, but he could not say he was not in favour of 
unification if @ good scheme could be found. 
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Machine Tool Adaptations for the 
Manufacture of Tank Links. 





THE Mark VIII. pattern of links for the moving 
tracks of Tanks are somewhat complicated drop 
forgings, ground and machined on several faces and 
bored with rivet and pin holes. A sketch, intended 
merely to show the general form of such a link, js 
given in Fig. 1. The links are made right and left. 
handed ; our sketch shows a right-hand example. 

The operations to be performed on the stamping 
are as follows :—The surface A has to be ground to a 
radius of 3in. The undersurfaces of the lugs B have 
to be machined flat. These surfaces stand %/,,in, 
proud of the rest of the undersurface of the link. 
The far-away face of the end C has to be machined 
flat and at right angles to the undersurfaces of the 
lugs B. The near face of the end C is left black. On 
the near face of the other end of the link two low 
bosses are raised during the stamping process. The 
space D between these bosses has to be machined flat 
and at right angles to the undersurfaces of the lugs |3. 
The holes E F and G H have to be drilled or bored at 
right angles to or parallel with the same undersurfaces, 
The holes G H are for $in. rivets, and the holes E F ar. 
for lin. and lin. pins respectively. The boss J is not 
touched, its use having been suppressed. 

The links were required in large numbers, and among 
the firms which received contracts for the machininy 
of the stampings was the Pulsometer Engineeriny 
Company, Limited, of Reading. The order was of 
sufficiently large dimensions to justify the firm 
adopting special machining appliances to facilitate 
the execution of the work, quite apart from the fact 
that the specification called for the rivet and pin 
holes to be drilled and bored to jig. We recent], 
visited the works in order to inspect the methods 
adopted, and although the machining of tank links 
is now of less importance than it was a short time ago, 
we feel sure our readers will still be interested in the 
following account of the ingenious appliances, jigs 
and machines employed by the Pulsometer Company. 
Credit for the design of the fittings, &¢., and parti- 
cularly of the boring and drilling machine, is due to 
Mr. Clews, the company’s machine shop foreman. 

The first operation. as we have said above, is the 
grinding of the face A to a radius of 3in. The machine 
used for this purpose, an adapted planer, is illustrated 
in Fig. 13 on page 130, while in Figs. 3 and 4 the 
essential details of the attachment are shown On 
the table of the machine two trough-like boxes are 
fixed. Each of these boxes is long enough to contain 
six similar handed links when they are packed in 
the manner shown in the sketch, Fig. 3. To facilitate 
the rapid setting of the work each box is provided 
with springs K and a hinged lid carrying adjustable 
screw stops L, there being two springs and four stops 
per link. With the links resting on the springs the 
lid is turned down so that the screw stops may bear 
on the tops of the links and press them down to the 
predetermined level. Seven set-screws M on the side 
of the box are then tightened up to hold the links in 
the set position. 

The curvature of the surface ground is obtained by 
mounting the boxes on trunnions carried in brackets 
bolted to the planing machine table, and by rocking 
the boxes by means of the gear illustrated in Fig. 4. 
On one trunnion of each box it will be gathered a lever 
is fixed. The slotted ends of these levers engage 
with a crank pin on the face of a worm wheel which 
meshes with a worm on a horizontal shaft journaled 
on the table. A pinion, incorporating a ratchet, is 
mounted at the end of this shaft, and just towards the 
end of the stroke of the table engages with a rack 
fixed to the machine bed. The boxes are thus auto- 
matically rotated through a small angle at the end of 
each stroke of the table. The time occupied in 
setting up the twelve links—six right and six left-hand 
—and in grinding them is half-an-hour, which is 
equivalent to an output of one link every 2.5 minutes. 

The second operation is the machining of the under- 
surfaces of the two lugs B—Fig. 1. On the average 
about 3in. of metal has to be removed from these 
faces. The work is performed—as shown in Fig. 14 
on page 130—on the table of a horizontal boring mill, 
twenty-four links being set up and machined simul- 
taneously. The cross slides carry four tools, one 
being equipped with two roughing and the other with 
two finishing tools. The jig used for holding the 
links on the table is sketched in Fig. 2. The base of 
the jig is formed with an inner ring N having bosses 
and an outer ring from which portions are removed, 
so as to leave twelve isolated segments P. Twelve 
right-hand and twelve left-hand links are assembled 
alternately on the jig and are fixed between the 
bosses of the ring N and the segments P by screwing 
up the wedge pieces Q and R respectively. The jig 
is devised to set the links always with reference to the 
faces which bear against the ends of the segments P. 
To secure this result these ends are formed flat and 
truly vertical, while the ends of the wedges Q R, and 
of the bosses on the ring N, are made slightly concave 
in vertical section. Further,the block S to which 
the wedge R is attached by a screw is free to rotate on 
a vertical pivot fixed on the jig base. In this way 
no restriction is imposed on the vertical setting of the 





links except by the end faces of the segments P, It 
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js also to be noted that the screws of the wedges R are 
set at an angle of 15 deg. downwards, so that the 
wedges may simultaneously press the links against 
the segments P and pull them downwards against 
the jig base. The setting up of the twenty-four links 
occupies half-an-hour, while the actual machining 
absorbs a further three-quarters of an hour. This is 
equivalent to an output of one link every three 
minutes. 

The third operation consists of machining the rear 
face of the end marked C in Fig. 1. As shown in 
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can be fed in is limited by the simple arrangement on | wayencloses a solid shaft with a cone at one end and a 
the tool slide shown in Fig. 6. The movement of the | handle at the other, so that the cross shaft may be 
slide is checked by the bolt M and a stop plate N fixed | engaged with the power drive of the shaft C, or be 
to the slide guides. The plate P is 1/,,in. thick, and | disengaged and used to withdraw the work from the 
is swung out of the way after the roughing cut has | eutter by hand. 

been taken. The same tool is used for finishing as| Near its centre the cross shaft carries a worm F 
for roughing. | which projects, through a hole, slightly above the 
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The machine used for the fourth operation, namely, | level of the plate B. On either side of this hole the 
the milling out of the space D—Fig. 1—between the | plate is provided with two guides G for the carriage 
bosses left on the stamping, is a particularly interesting |H which supports the work. This carriage is formed 





A view of the | 


adaptation of a lathe for inilling work. 
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Figs. 1 to 3—-TANK LINK AND JIGS 


Fig. 15, on page 130, this operation is conducted on a 
face plate lathe, twelve links being machined at one 
setting. The principle of the jig employed will be 
gathered from the sketch given in, Fig. 5. The base 
of the jig is a circular cast iron plate, on which are 
raised a central ring A with an upstanding flange B, 
six hollow segmental distance pieces C extending from 
the ring A radially outwards, six blocks D and six 
lugs E. Twelve pins F are sunk almost flush into 
the ring A to support the inner ends of the links in a 
non-committal manner. The exact setting of the 
links is effected by means of the wedges G. By the 
tightening of the taper-headed bolt H between these 
wedges the links are pressed outwards, and the 
surfaces machined during the previous operation. are 





Fig.4—ADAPTED PLANING MACHINE 


held against the vertical faces of the distance pieces C. 
Thus the two sets of surfaces are machined accurately 
at right angles to each other. The outer ends of the 
links are passed under a ring J bolted on top of the 
distance pieces C, and are held firmly against the 
underside of this ring by means of a wedge piece K 
provided with a 30 deg. inclined face L at each end 
and tightened by a bolt passing through the lug E and 
screwed into the block D. 

As in the second operation, the work under this 
operation is performed by a boy or young girl. The 
setting up takes about eight minutes, and the actual 
machining about a quarter of an hour, representing 
an output of one link every two minutes. The 
average cut taken is approximately jin. for roughing 
and */,,in. for finishing. The depth to which the tool 





machine taken on the rear side—really the front side 
of the lathe—is given in Fig. 16 on page 130. It will 
be seen that the lathe bed and the headstock have 
been retained, that the headstock spindle has been 
extended to carry two milling cutters and is supported 
in a bracket fixed to the end of the shears of the bed; 
that the leading screw is retained but not used, and 
that in place of the tool slide and saddle a special form 
of table to carry the work has been fixed across the | 
bed. This table is designed to, accommodate a right 
and a left-hand link simultaneously, the procedure 
being that while the one link is being machined the 
other is being set in place. The sketches given in 
Fig. 7 should help to make the design of the table | 
clear. The table casting A is formed to receive two | 
plates, of which one is shown at B, the surfaces of the 
table and plates being initially co-planar. Each 
plate B at the rear is hinged on the shaft C, which, as 


with a tail on which the machined face C—Fig. 1— 
rests, and is fitted with a pad J to receive the other 
end of the link. The link is fixed to the carriage by 
tightening the tapered slip K, which slip is suitably 
recessed to receive the lugs B—Fig. 1. The carriage 
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Figs. 5 and 6—JIGS AND TOOL SLIDE 


sketched is that used for the left-hand links. Sur- 
rounding the studs passing through the slip K are 
spiral springs, so that the slip may be pressed upwards, 
and so be freed when the nuts are loosened, thus 
enabling the work to be removed without difficulty. 
On the underside of the carriage two bronze bars or 
teeth L shaped and inclined to mesh with the thread 
of the worm F are let into the metal. The object 
sought is to secure the result that.the carriage shall 
not be able to travel more than the length of the 
worm F. Thus, in order to prevent the web in the 
interior of the link from being damaged by the milling 
cutter, it is not necessary for the operator to be sharp 
in knocking off the power feed; the teeth L will 
outrun the worm and the forward movement of the 
carriage will cease. A similar result occurs at the 
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Fig. 7—SKETCHES ILLUSTRATING ARRANGEMENT OF MILLING MACHINE TABLE 


shown in Fig. 16, is driven through a train of gear 
wheels by the headstock spindle. At the front end 
the plate B is supported on a pair of adjusting bolts 
D. As the milling cutter becomes reduced in dia- 
meter by re-grinding, it is thus possible to tilt the 
table to the amount required to cut the work to the 
prescribed depth with the reduced diameter of cutter. 
The shaft C carries a worm. which meshes with a worm 
wheel E on a shaft journaled on the underside of the 
plate B_ . This cross shaft is hollow, and in the usual 





other end of the travel, and thus waste of time by the 
withdrawal of the carriage farther than it need be 
is avoided. A double spring tail piece M on the carriage 
engaging with a block N fixed to the plate B is 
provided to ensure that when the overrunning occurs 
at either end the teeth L shall remain in contact with 
the end of the worm F, so that the reverse travel of 
the carriage may, when wanted, be started without 
delay. 


. 
The operation of this machine is in the hands of a 
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girl. As we have said,one link is machined while 
another is being fixed in the second carriage. The 
output is two links every three minutes, this time 
including that spent in setting up the work. 

The fifth and last operation, the drilling and boring 
of the holes E, F, G, H—Fig. 1—is performed on a 
machine the design of which is of very great interest. 
This machine is illustrated in Fig. 8. Its bed is that 
of an old lathe, but otherwise it is substantially a new 
machine The general principle of the design consists 


bring the reamers into action. 
The construction of the jig, for the right-hand links, 
is sketched in Fig. 9. It consists broadly of a cast iron 


uppermost. 





of the spindles ©, while in the rear of the box are two 


box to which is bolted a steel lid J, and within which | 
the link may be slipped with the rivet hole lugs | 
The lid carries two guides for the drills | 
in the vertical spindles A—Fig. 8. Two similar | 
guides K are fixed in the front of the box for the reamers | 


to halve the speed and double the feed and, finally, to | when the handle T is turned they rise up against the 


| underside of these lugs and press their upper machined 
| faces against the lower surface of the top plate J. The 
| operator then inserts the packing block U—Fig. 9— 
between the near end of the link and the wall M, 
swings the bar V across, and tightens up the set screw 
W against the end of the block U. The position of the 
link is thus fixed in two directions. To fix it in the 
third the operator pulls on the handles R § so as to 
advance the guides L against the link itself at the far- 
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Fig. 8- 


in the employment of six power-driven spindles, two 
vertical and four horizontal. The two vertical 
spindles A are fitted with twist drills to drill the rivet 
holes G H—Fig. 1. The two horizontal spindles B 
are also fitted with twist drills and drill the pin holes 
E F—Fig. 1. After these drills have done their work 
two reamers on the spindles C are advanced to finish 
the pin holes by boring. Essential points affecting 
the design of the machine are: (1) Provision has to 
be made for dealing with both left-hand and right- 

















MACHINE ADAPTED FOR DRILLING HOLES IN LUGS OF 


more guides L for the drills of the spindles B. The 
last named guides are slidable in holes within the 
walls M N of the jig body, and are advanced or with- 
drawn by rotating the square double-threaded 
bushes P Q surrounding them, these bushes being 
turned by means of the handles R § respectively. 

On inserting the link in the jig the operator pushes 
it in until the boss J—Fig. 1—strikes a projection 





formed on the jig body and limits farther movement. 
The handle T—Fig. 9—is then turned. This handle, 
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LINKS 


off end and against the block Uat the nearend. The 
link is thus pressed and held against the inner face of 
the wall Y of the jig body, and is ready for drilling. 
During the drilling and reaming operations lubricating 
liquid is supplied to the tools by a foree pump con- 
nected to a nipple at the centre of the top plate. 
Thence the liquid is conducted to the tools through 
passages drilled in the plate, as shown by the dotted 
lines, and plugged where required. 

The two spindles C—Fig. 8—are journaled on a 



































Figs. 9 to 12—JIG_ AND 


hand links, and (2) provision has to be made for | 
changing the feed and speed when the reamers are | 
| sleeves separated by a spring and bevelled at their 


brought into action. The first named consideration 
demands the use of a jig which can be removed and 
replaced by a similar one of the opposite hand, and 
means for fixing the reamers either in the spindles C 


or B, and the twist drills in the spindles Bor C. The | 
second consideration makes it desirable to drill the | at a distance equal to the distance between the rivet | Fig. 11. 





ARRANGEMENT OF FEED MECHANISMS 


as indicated in Fig. 10, is connected to a shaft running 
inside the wall M of the jig and surrounded by two 


adjacent ends. On these bevels rest the ends of two 


vertical plungers which rise up to the inclined ledge | 





FOR MACHINE ILLUSTRATED IN FIG. 8 


carriage capable of sliding along the shears of the lathe 
bed, and are rotated through gear wheels from a 
third spindle sliding with the carriage and splined 
to receive the driving belt pulley. Movement of the 
carriage is obtained from a leading screw lying 


on the wall M, and are there pressed downwards by | between the shears of the bed, and is initiated and 
two small flat springs. The plungers are spaced apart | stopped by means of the arrangement sketched in 


This gear is shown in the position in which 


rivet holes and the pin holes simultaneously, and then | holes to be drilled in the two lugs on the link, so that | the operator sets it to engage the feed. The weighted 
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lever A is pivoted at B to a fork on the travelling 
carriage, and at its inner end is pinned to a bronze 
half nut C capable of rising and falling between 
guides cut on the edges of an opening at the centre of 
the carriage. The lever D is pivoted at its lower end 
to the apron of the carriage, and is notched near its 
upper end to support the lever A in the engaged 
position. A rod EK, fixed relatively to the lathe bed, 
is arranged in line with the lever D, so that when the 
carriage has travelled the required distance the 
support of the lever D is withdrawn from the lever A, 
and the feed is automatically stopped. The curved 
lever F linked to the lever D is pivoted to the carriage ; 
its function is to make sure that the half nut will 
be raised quite clear of the leading screw when the 
feed is knocked out. 

An exactly similar feed trip is provided at the other 
end of the bed for the spindles B—Fig. 8. The 
possibility of the feed being applied simultaneously 
to the spindles B and the spindles C, a condition 
which would result in the reamers and twist drills 
striking one another, has to be reckoned with, for the 
labour employed on the machine is that of an un- 
skilled girl. The provision made against this con- 
dition takes the form of a rod G capable of sliding 
freely in supports between the two trip gears. The 
length of this rod is such that in the event of both 
feeds being applied simultaneously both trip gears 
will be automatically knocked out before the reamers 
and twist drills come into contact. 

As we have already said,the four twist drills are 
brought into action simultaneously. After they have 
completed their work the speed of the machine is 
halved by changing the speed of the countershaft, 
and the reamers are brought into action. After the 
trip gear for the spindles B has operated the carriage 
is withdrawn without ioss of time by means of a hand 
wheel, pinion and rack. The carriage holding the 
spindles C is then advanced by similar means, and the 
feed is applied for the reaming operation. The 
arrangement of the drive and feed for the vertical 
spindles A is of a different nature and possesses con- 
siderable novelty. 

Referring to Fig. 8,it will be gathered that the 
central spindle driving the spindles C slides, when the 
carriage moves, through the eye of the driving 
pulley. On the other hand, the central spindle 
driving the spindles B is fixed rigidly to the belt 
pulley. When the carriage moves the gear wheel on 
the central spindle slides thereon upon a long key. 
The end of this central spindle, obscured in Fig. 8, is 
shown at J in the sketch, Fig. 12. It is engaged 
through bevel wheels with a vertical shaft K journaled 
to the fixed upright provided for the drill spindles A. 
This shaft K is fitted with a worm which meshes with 
a@ worm wheel L on a cross shaft M, which is also 
journaled to the fixed upright. A worm on the shaft 
M meshes with a worm wheel N fixed to one end of a 
short shaft journaled. longitudinally within the 
upright, and carrying at its other end a crank P of 
ljin. centres. The verlical shaft K drives the two 
drill spindles A by means of a spur wheel and two 
intermediate pinions. The spindles A are journaled 
to a slide R moving between guides on the upright. 
Downward feed motion and upward return 
motion is communicated to the slide R, and 
therefore to tbe drills themselves by the crank P, the 
pin of which engages with a block moving within a 
recess on the rear face of the slide. The drive and the 
feed to the drill spindles can be simultaneously 
interrupted or engaged by means of a dog clutch 
between the shaft M and the worm wheel L. A 
handle is provided for the manual operation of this 
clutch. In addition, an automatic arrangement, 
consisting of an extension S on the clutch handle, and 
a pin on the worm wheel N, is fitted so that when the 
drills have descended and risen again to the top of 
their stroke the feed and drive are stopped without 
attention from the operator. Thus, after the dril! 
spindles A have been set to work the operator has 
nothing farther to do with them until the next link 
is in place ready for drilling. The operation of the 
machine is therefore extremely simple. It is in the 
hands of a young unskilled girl, and yields an output 
of one link every three minutes. 
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OTHER RAILWAY EVIDENCE: TWE GAITIE SCHEME: 
TRADERS AND NATIONALISATION. 


Mr. Frank Potter, general manager, Great Western 
Railway, gave evidence as to, in particular, the pro- 
vision of road motor transport by railway companies. 
The Great Western had probably done more than any 
other railway company in providing road motor 
services, the number of passenger cars in use being 
110. These cars had been mainly used for dealing 
with such traffic as is ordinarily conveyed by passenger 
train. In addition to passengers, luggage and parcels, 
light goods and mails were conveyed in a number 
of cases. The goods were carried mainly on the roof 
of the vehicle body, which was capable of conveying 
a weight of approximately } ton. The majority of 
the services connected small towns and villages with 
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the. nearest railway station, the distances from the 
railway varying from 3} to 21 miles. Many of the 
routes operated were virtually extensions of the 
railway, and, in addition to such profits as might be 
earned, it had to be remembered that there wasa 
certain contributive value in the traffic brought 
to the railway, which might be the factor justifying 
the introduction and continuance of such services. In 
the twelve months April, 1905, to April, 1906, prior 
to the running of one of the company’s road motor 
coaches, 6191 passengers were conveyed by coach ; 
for the twelve months April, 1906, to April, 1907, 
the number carried by motor was 18,220, an increase 
of 194 per cent. 

In the principal centres of the Great Western 
system road-motor vehicles were introduced for 
parcels cartage. They were :—Sixty 1-ton, ten 
1}-ton and nine 3-ton; the 1}-ton vehicles were not 
introduced until 1914, which partly accounts for the 
low cost per mile in the following figures as to the 
mileage given andjcosts per mile in 1915 :—3-ton, 
66,600 miles, 6.32d. per mile; 14-ton, 96,409 miles, 
4.46d. per mile ; 1-ton, 464,315 miles, 4.97d. per mile. 
The following vehicles were used at other centres, 
e.g., London, Bristol, Plymouth, Frome, Birkenhead 
and Bilston for goods traffic : Two steam tractors and 
trailers, one petrol tractor and semi-trailer, eight 
5-ton lorries with and without trailers, twenty-eight 
3-ton lorries, and one 1}-ton lorry. The mileage 
run and costs per mile in 1913 were :—Steam tractors, 
2578 miles, cost per mile 35.3d., cost per ton 14.8d. ; 
5-ton lorries, 61,690 miles, cost per mile 11.88d., cost 
per ton 23.39d. ; 3-ton lorries 144,521 miles, cost per 
mile 7.28d. cost per ton 32.67d. ; 1}-ton lorry, 9537 
miles, cost per mile 5.53d., cost per ton 42.1d. 

Mr. I. T. Williams, the acting general manager, 
and the (then) chief goods manager, London and 
North-Western Railway, a member of the Canal 
Control Committee, of the Port and Transit Executive 
Committee, and of the Home Trades Committee, 
gave evidence on behalf of the Railway Executive 
Committee as to railway-owned canals, and to 
warehouses, cartage, and other incidental services 
of railway companies. 

If traffic was to be attracted to the canals, or traders 
to be compensated for having traffic compulsorily 
diverted to what is to them a less convenient mode 
of transport, it appeared to him to be essential that 
the conveyance charges on the waterways should be 
less than on the railway, also that they should be 
made uniform. To bring this about some financial] 
assistance to by-traders would seem to be necessary, 
and also the standardisation and control of their 
charges. If canals were to have a more useful future, 
the co-ordination of the by-traders’ and canal carry- 
ing companies’ operations was necessary. Under 
present conditions it might be necessary to apply 
to several competing carriers over the same waterway, 
both as regards facilities and rates for conveyance. 
In any scheme of canal development it should be 
possible for a trader to apply at one canal office in 
any locality for facilities for the dispatch of traffic 
to a given destination on any one waterway. 

The railway companies had spent large sums of 
money in the provision and equipment of warehouses 
at their principal stations. Traffic was stored therein 
for short specific periods free of charge, after which 
moderate rent charges were made. Traders, com- 
mission agents and others could conduct the transfer 
of large volumes of goods from purchaser to consumer, 
or ship, as the case might be, without either party 
having to provide premises beyond an office in which 
to transact their business; the railway warehouses 
being used as a store for various classes and consider- 
able quantities of commodities pending (1) sale of 
goods ; (2) the capacity or desire of a purchaser or ship 
to receive, or (3) as other exigencies of the business 
might necessitate. The system was, undoubtedly, a 
survival of the facilities provided by carriers in pre- 
rail days. But it was a definite help to the trade of 
the country, as was proved by the very large extent 
to which the business community availed itself of 
the services provided. In normal times the railway 
companies had benefited not so much from the revenue 
derived from the actual service of warehousing as by 
securing the carriage of the goods. 

The chief advantages of the existing cartage 
system were :—Where the cartage work was performed 
by a railway company, a trader gained the advantage 
of avoiding the necessity for the employment of for- 
warding agents, or finding his own means of taking his 
goods to a station before dispatch and fetching them 
from the station at the destination. A large volume 
of the traffic carted by the railway companies 
was of @ miscellaneous character, and was forwarded 
by numerous senders in each town, and received 
by large numbers of consignees. A trader could, 
under these conditions, make a complete contract 
with a railway company for conveyance of his traffic 
from door to door, and he could pay for such service 
in one sum. If, however, cartage by the railway 
were eliminated he might be involved in three separate 
transactions and payments, viz. :—({1) Carting him- 
self, or employing agents to cart, to the forwarding 
station; (2) arranging for railway conveyanee and 
payment of rail charges ; (3) having to find his own 
means of cartage from receiving station to premises 
where goods were required. The fact that all the 
services involved in the transport of merchandise 
from door to door were performed by, or through, 





one agency meant that there was less delay than would 
otherwise be the case, and only one liability in the 
event of loss, damage or delay, as against a possible 
three liabilities. Responsibility for safe transit and 
delivery in good order rested solely upon the contrac- 
ting railway company undertaking the original 
collection of traffic, and it was with that company 
alone that the trader had to deal and to which he 
was entitled to look for a satisfactory service 
throughout. 

Other incidental services performed by railways, 
which constituted a facility and must be considered 
convenience to the trader, and in many cases saved 
him expense, were :—(a) Provision of bonded stores 
for both dry and wet goods at various important 
centres and concomitant services, such as weighing, 
checking, assisting in sampling, breaking bulk, 
blending and repairs to packages; (6) passing of 
export goods through H.M. Customs at ports; (c) 
lodging of bills of lading, obtaining delivery orders 
and payment of sea-freight, and other charges on 
traders’ behalf; (d) issue of warrants in proof of 
ownership of goods held in railway warehouses ; (e) 
checking of list of goods stored on railway premises ; 
(f) sorting out of portions of large consignments for 
disposal in smaller lots ; (g) obtaining and forwarding 
samples from goods warehoused ; (h) provision and 
hiring out of hampers and baskets for fresh meat, 
poultry, &c. 

Sir Alexander Kaye Butterworth, general manager, 
North-Eastern Railway, gave evidence on behalf 
of the Railway Executive Committee regarding the 
advantages of the railway ownership of docks. 

It was not possible to lay down a general rule as to 
the advantages of ownership by railway companies, 
because the circumstances of the various ports differed 
considerably. For instance, there was the case of a 
dock serving as the terminus of a single railway, 
the traffic being wholly or mainly rail-borne. Tyne 
Dock was a good instance of this, the principal 
business being coal, of which 7,000,000 tons were 
shipped in a normal year, the whole being carried to 
the dock by railway. Then there were ports where 
there was a large local traffic, or traffic not rail-borne. 
Hull, in its early days, was largely a port of this 
nature, and still was to a great extent, there being 
a large import of seed for local mills, and of grain, &c., 
which was carried inland by craft making use of the 
rivers and canals. Lastly, there were ports such as 
London and Liverpool which were served by a large 
number of different railway systems. It was obvious 
that very different considerations as affecting the 
case for or against railway ownership applied to these 
varying classes of ports. 

The principal advantages to the public of the owner- 
ship of docks by railway companies were :—Greater 
likelihood of developments at docks by railway 
companies due to the fact that, as a rule, they had 
greater capital resources than private owners. 
Again, railway companies were not dependent on dock 
revenue, and, therefore, were better able to afford the 
expenditure for, and to expedite the carrying out of, 
improvements and extensions, and had frequently 
been able to come to the rescue of moribund or 
unsuccessful undertakings. Convenience to traders 
by having only one party to deal with as regards 
business arrangements, instead of two. The advan- 
tages in working were :--Greater dispatch and expe- 
dition owing to the working of merchandise direct 
to dock side and vice versd. Economies in engine 
power, wagons, sidings and supervision and labour. 

As contrasted with the foregoing and presenting, 
as it were, the other side of the picture, witness would 
refer to disadvantages under which railway companies 
sometimes laboured, or were thought to labour, 
at privately-owned docks. These were: (1) Lack of 
modern appliances. (2) The railway accommodation 
on the dock was either badly laid out or insufficient, 
being frequently put down without consultation with 
the railway companies. (3) Owing to dock companies’ 
limitations, railway companies had had to construct 
exchange sidings at considerable distances from docks, 
which entailed considerable expense, inconvenience 
and delay in working merchandise. This was 
disadvantageous to the public and the railway and 
dock companies. (4) Ships did not always berth at 
the most convenient points for railway working. 
(5) Owing to the inability of the dock companies 
to provide ample connections with the local railway 
systems a great amount of cartage had been thrown 
upon railway companies. This was especially so at 
the docks at Liverpool,where the cartage was consider- 
able, and where witness understood that it was no in- 
frequent occurrence for ore to be discharged. 

Mr. Alfred Warwick Gattie, of the New Transport 
Company, was in the witness chair for three days, 
and his evidence occupies one-fifth of the Blue-book. 
We shall, however, as with the railway. witnesses, 
only bring out any new points ; most of the benefits 
claimed for the Goods Clearing House are well known. 
In the statement handed to the Chairman it was 
observed that the subject of rapid unloading and 
reloading of ships had not received the attention it 
might have done, because it had hitherto been held 
that the limiting factor—the bringing of the goods 
to, as well as the taking of it away from the ship’s 
side must be necessarily a very slow process. This 
was undoubtedly the case so long as it was necessary 
to carry goods to and from the ship’s side in railway 
wagons which could only be manceuvred in one 
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dimension of space. The machines of the New Trans- 
port Company had entirely disposed of that difficulty, 
and with their aid a quay could be supplied with or 
relieved of thousands of tons of goods at a rate quite 
impossible by the old methods. This requirement 
would be met by the introduction of a new type of 
electric crane which witness had invented for the 
purpose. These would be capable of carrying 12 tons 
per minute, or less, as would be determined by the 
nature of the cargo and the labour available. In 
order to handle a general cargo with the utmost 
dispatch it would be desirable to use the container 
system, which would allow of a whole series of econo- 
mies. To use the container system on wholesale 
lines it would be necessary to make certain between- 
deck arrangements. Granting that these could be 
made, witness would point out that the system would 
not necessarily. mean a loss of ship space. The 
container in witness’s mind was size A, which would 
be built of oak and steel, would carry three tons, 
and weigh 19 cwt. It would be 12ft. by 64ft. and 
7ft. high, costing about £30, and suitable for travelling 
by ship, barge, rail or road. 

Whether goods were being exported or being im- 
ported, unless they were goods in bulk, sorting was 
required. The sorting was now done in the case of 
miscellaneous goods by means of men wheeling 
hand-trucks. The hand-truck was an excellent tool. 
It was a lever mounted on wheels, but was not 
suitable for anything but very short journeys. 
Considered as a hauling machine it was absurd, but, 
under existing conditions, general goods, as a rule, 
travelled four times the distance by hand-trucks 
than they did by locomotives. Take a train load 
of goods of, say, 100 tons. This might consist of 
1000 hand-truck loads of 2 ewt. each. In process of 
loading this train each of the 1000 hand-truck loads 
might need to be wheeled 200ft., with a return journey 
empty of another 200ft. This, with the same journey 
at the other end, was 800,000ft., or 151 miles. The 
late Mr. Graseman, of the London and North-Western 
Railway, estimated the average haul on the railway 
at 37 miles, which was less than a quarter the 
distance travelled by the hand-trucks. At the pre- 
war price of labour a ton-mile of work done by hand- 
truck would cost about 5s., or about 2400 times the 
cost of doing the same unit of work by a locomotive. 
It must, moreover, be borne in mind tHat the ineffici- 
ency of the hand-truck method of sorting goods had 
led to the makeshift system of shunting, which was 
even more uneconomic than hand-trucking. These 
were Mr. Gattie’s reasons for advocating the elimina- 
tion of both to the extent of 95 per cent., and the 
substitution of proper machinery to do the work 
incomparably cheaper and quicker. The machinery 
installed in a properly designed dock warehouse 
would be able to sort 500 tray loads of heavy bales 
per minute, and, by the use of the container system, 
trains serving this warehouse could be unloaded and 
reloaded in three or four minutes. Congestion on the 
railways was entirely due to terminals, and not to 
track. The Gattie system would enormously relieve 
the congestion at terminals, and clear the line of what 
are called pilot trips, of which there are, in the 
London area, 700 a day. 

Coal was now kept in trucks awaiting the conveni- 
ence of traders. This might be overcome by intro- 
ducing a better and more convenient method to the 
trader. Coal might be put in sacks at the pit’s 
mouth, unloaded at the Clearing House in a very 
brief space, and stored in suitable large hoppers for 
delivery, as required, by gravity, the same as grain 
is. This had the disadvantage of introducing 
another handling which very often was objectionable, 
because it disintegrated the coal; but, on the other 
hand, it did away with shunting, which caused a 
very great deal of detrition. He would have a build- 
ing properly designed for the reception and storage 
of coal containers, which could be of considerable 
height, and occupying @ very small space compara- 
tively. 

Sir Eric Geddes came, before the war, w'th Sir 
George Gibb, and Sir Alexander Kaye Butterworth. 
Sir Erie said, “‘I do not think there is any doubt 
in my mind, or any divergence of opinion between 
us’’—that was in writing. There was not the 
faintest hesitation about Sir Erie Geddes when he 
was down at the works—not for one moment. 

Sir Evan Jones, Bart., chairman of the Road 
Transport Board, explained the origin and duties of 
that body. The chairman then said that the two 
schemes, or practices, the Board had instituted 
which seemed to him particularly interesting were 
the co-ordinating schemes and the bureaux for 
return loads. To this the witness replied that there 
were very many difficult questions arising in connec- 
tion with such a thing as a return load bureau. There 
was very great danger of it introducing an undesir- 
able element of competition against existing 
organisations for transport which were working 
effectively. Asked by the Chairman whether, assum- 
ing that the railways were unified, it would then be 
desirable to encourage such a large organisation as 
the railways then would be to extend road transport 
working considerably, witness said that he thought 
a large amount of the road transport in the future 
would be in the direction of auxiliary and feeder 
services, detached as a means of communication 
within particular areas, but acting as feeders to the 


main trunk systems of transport. From that point! 
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of view it was essential it should be brought under the 
same measure of guidance and regulation as would 
be applied to transport generally. 

Sir Woodman Burbidge, Bart., managing director 
of Harrod’s Stores, Limited, said that the pre-war 
conditions with regard to the collecting of goods were 
quite satisfactory. He was very much in favour 
of the Clearing House system. As long as it was 
run on practical lines there should be a big saving 
all round, not only to traders but to railways generally. 
It would benefit more the railways than traders. 
Supposing his firm had to send goods one or two 
miles, it would be quicker to deliver themselves than 
through the Clearing House. He did not agree 
with the claim that the latter would be quicker. 
He would say, without any doubt. that it was much 
better for firms to deliver their own goods close at 
home than to give them to the Gattie system for 
delivery. 

Mr. Frederick Thomas Graves, of Cook, Son and Co., 
St. Paul’s Churchyard, thought the Gattie system 
would be an improvement on the present methods, 
and would be prepared to give it support so far as 
his knowledge of it went. He did not, however, 
like the way the scheme was being put forward 
as one that would never break down; there was no 
alternatives for breakdowns. 

Mr. Lionel A. Martin, of Messrs. Henry Tate and 
Sons, who was deputed by the London Chamber of 
Commerce to give evidence on its behalf to the Select 
Committee on the question of unification of control 
of railways as affecting commerce during the war, 
and on the advisability of continuing such unification 
in normal times of peace, was the last witness. He 
said that the Council of the Chamber had passed a 
resolution affirming opposition to the principle of 
State control, or nationalisation of railways, but 
expressing general approval of some form of unifica- 
tion of control. The Chamber’s experience of the 
unification of control of railways during the war, 
so far as regards the transport of commodities of 
national importance, might be taken as favourable. 
There had been, of course, many complaints and 
traders had undoubtedly to suffer delays and hard- 
ships, but these should not be attributed to the 
system of central control as much as to the then 
abnormal conditions, and to the priority necessarily 
accorded to Government traffic. The Chamber 
would favour all the railways being brought under 
control of a body constituted similarly to that of 
the present Railway Executive Committee—consisting 
of railway managers themselves—-for all purposes 
of generel policy and administration. This, however, 
should be subject to the preservation of the statutory 
rights and safeguards in respect of appeal against 
unreasonable rates and conditions which Parliament 
had enacted in the interests of traders. On broad 
grounds the Chamber considered that unification of 
railway management should be continued in normal 
times of peace. The institution of the Railway 
Executive Committee and its control of the railways 
of the whole country as a war measure was regarded, 
on the whole, as successful, bearing in mind that a 
large quantity of rolling stock had had to be sent 
abroad, and there had been a great increase of goods 
traffic on British railways since the Railway Executive 
Committee assumed control, concurrently with, and 
notwithstanding, reduced facilities. 

As the whole of the evidence of Mr. Martin was in 
similar terms to the above resolutions of the Council 
we need not review it. Two remarks, however, 
struck us as being worthy of notice. He said, ‘‘ We 
think the railways should be managed by the railway 
people themselves, who know their own business.” 
Also, in reply to Sir Frederick Hall, who asked, 
“With a gigantic undertaking such as the whole of 
the railways, run as one concern, would be, if there 
was not some form of Government control, are you 
not afraid, as a big trader, that the monopoly might 
be worked with disadvantage to traders in general ? ” 
Mr. Martin said, ‘‘ I would rather trust the railway 
companies than the Government.” 








Obituary. 


EDWARD CECIL INGLEBY. 


WE are informed that the death of Mr. Edward 
Cecil Ingleby, A.M. Inst. C.E., took place on January 
24th, after a long illness. Mr. Ingleby was a director 
of the firm of Ingleby and Co., Limited, electrical 
engineers, Elland-road, Leeds, and also of the 
Electric Motor and Stove Hiring Company, Limited, 
and took an active part in the formation and manage- 
ment of both firms. He was educated at Giggleswick 
School, Yorkshire, and at Leeds University, and 
received his training in mechanical and electrical 
engineering at Leeds University, and with Joshua 
Buckton and Co., Limited, Leeds. He was the 
youngest son of the late Mr. John Ingleby, of the 
Ceylon Civil Service. 


THOMAS WRIGHT. 


Tue death is announced of Mr. Thomas Wright, 
late general works manager of the Dowson-Mason 








Gas Plant Company, Limited, of Levenshulme, 


Manchester, and recently partner in Smeeton- Wright 
Furnaces, Limited, of 56, Victoria-street. Westminster, 
Mr. Wright had been for many years recognised as an 
expert in the construction of coal and gas-fired 
furnaces, and his loss will be severely felt. He was 
a member of the Institutions of Civil and Mechanica! 
Engineers, of the Lron and Steel Institute and. of th: 
Faraday Society. 








The Coal, Iron, and Steel Industries 
of Canada. 


In 1917, Canada—-the Empire’s great food-producer 
exported manufactures of a greater value than food stuffs 
That marks a new epoch in Canadian history. This 
result was largely due to the war-—to the huge demand 
for munitions—-but important steel and engineering trad: 
developments of a permanent character are under way. 
Yet it is only twenty years since it was declared on high 
authority that the prospects of building up any consider 
able steel or engineering industries in the Dominion were 
unpromising. Iron production had certainly been carried 
on for a full century, but without financial success, Much 
money was lost in -various enterprises. Even 
after the Dominion Government began to pay bounties 
on iron and steel manufacture in 1884, no substantial 
headway was made until after the twentieth century set 
in. Nearly all iron, steel, and engineering goods required 
had to be imported from the United States, Britain, 
or Germany. But, quite recently, the necessary raw 
materials have been discovered in such localities as may 
permit of something like profitable exploitation. Labour 
is scarce and costly, but there is a movement in favour 
of fiseal benefits, and, with the enhanced prices due to the 
war, coupled with great prospective demands for steel 
products, it seems that the general industry of iron manu- 
facture right up to shipbuilding, is entering upon an era 
of considerable expansion. 

In 1917 Canada exported 50,000,000 shells, £56,000,000 
worth of cartridges and other explosives, £9,000,000 worth 
of iron and steel, nearly £3,000,000 worth of automobiles 
and carriages, and over £250,000 worth of electrical 
apparatus. She produced about 1,000,000 tons of pig iron, 
and manufactured about 1,700,000 tons of steel. Probably 
the figures for 1918 will be considerably larger. Canada 
has had 700 factories turning out munitions. She has 
had 200 steel furnaces in operation. Several agricultural 
and general engineering works have been erected, and 
nearly a dozen fairly lagge shipyards are now completed. 

Tron ore of good quality is now known to be deposited 
in abundance in practically every Province of the 
Dominion, whilst huge reserves of very high grade ore 
have been extensively worked in the neighbouring New 
foundland for several years. Up to the present most of 
the pig iron has been produced from Newfoundland ore. 
The iron mines on Bell Island, within about 20 miles of 
St. John’s, are among the most remarkable deposits 
in the world. There are two beds outcropping on the 
island, and extending many miles under the sea. One 
of them, the property of the Dominion Steel Company. 
is estimated to contain 600,000,000 tons, and the other, 
owned by the Nova Scotia Steel Company, is calculated 
to hold 2,000,000,000 tons. This ore, it is claimed, can 
be shipped, in normal times, to any Atlantic coast market 
below the price of any known competitive ore. Prior to the 
war some of this ore was used in Germany, and it is con 

fidently anticipated that in the near future much of it 
will be shipped to teed the blast-furnaces in the West of 
Scotland. This ore has actually been delivered at Sydney, 
within ten miles of the Cape Breton coal mines, as low as 
10s. per ton total cost, and pig iron has been produced 
for 30g. per ton. Of course, the costs are very different 
now. Vast reserves of ore have been proved in Vancouver, 
British Columbia, Alberta, New Brunswick, Ontario, 
Quebec, and Nova Scotia. The coal reserves are practi- 
cally inexhaustible, besides which there is an abundance 
of lime for fluxing purposes. Copper, silver, cobalt, 
and nickel are alzo plentiful. So far, Canada has only 
attained an output of about 15,000,000 tons of coal a year, 
labour being 90 scarce and expensive, and as much as 
18,000,009 tons has been imported from the United States. 
A Canadian Department of Mines Report comments 
specially upon the comparatively large imports, and states 
that, besides 30,000,000 tons of coal, Canadian industries 
consumed 300,000,000 gallons of oil in 1916. The coal 
reserves are conservatively estimated at—Nova Scotia, 
2,137,000,000 tons of bituminous and 50,000,000 tons of 
cannel coal ; Saskatchewan, 2,412,000,000 tons of lignite ; 
Alberta, 382,500,000,000 tons of lignite, or sub-bituminous, 
1,197,000,000 tons of low-carbon bituminous, 2,026,000,000 
tons of anthracite and bituminous, and 669,000,000 tons 
of semi-anthracite ; and British Columbia, 23,653,000,000 
tons of semi-anthracite and bituminous, 118,000,000 tons 
of low-carbon bituminous, and 60,000,000 tons of lignite. 

Practical assistance was given to the production of 
iron and steel by the Canadian Government in the shape 
of bounties from 1884 to 1910. The bounties were paid 
in respect of pig iron, iron bars, wire rods and steel ingots. 
Also, most of the works were built on free land, were 
exempt from taxation for a period of years, and had their 
coal tree of the usual royalties. Most of the bounties 
terminated in 1910, hut were continued in respect of 
steel made by the electric process until 1912, and in 1914 
a special bounty was granted on wire rods, whilst a Commis- 
sion was appointed to review the whole problem of fiscal 
favours for the iron and steel industry. ‘The question is 
not yet settled. Meantime, the Government has been 
encouraging industry by guaranteeing to take the entire 
output of certain iron and steel works for a period of years, 
and by according financial assistance in respect of the 
erection of shipyards and engineering works. 

According to a recent discussion at the Canadian Mining 
Institute the actual costs of production were higher in 
Canada than in the United States, but the Dominion plants 
were better situated for shipment. It was even claimed by 
one speaker that the Nova Scotia works possessed assem- 
blage and export facilities equal to the best in the world, 
and that the time would come when they would compete 





successfully with the plants of Pittsburg and the Southern 
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States. The general contention seemed to be that the 

eaiest needs were an increased labour supply and a 
definitely fixed tariff. 

It is recognised that if the rapidly developing ship- 
pbuilding industry is to be permanently prosperous there 
must be an adequate home supply of steel. Encouraged 
by the Government, the leading Canadian steel firms have 
Jately installed large plate and bar rolling mills, and these 
are being further extended. Up to the present large 
quantities of shipbuilding materials have had to be im- 
ported at great cost from the United States. Prior to 
the war Canada also imported much steel of a general 
character from Belgium and Germany, as well as Britain. 
The Minister of Marine announces the intention of the 
Government to carry out great port development schemes, 
and to extend the shipbuilding industry. During 1918 
nine Canadian shipyards have managed to turn out more 
than 10,000 tons of new steel shipping, the Vickers’ yard, 
at Montreal, heading the list with eight vessels, aggregating 
$4,500 tons, and Coughlan and Sons, of Vancouver, 
eoming next with five ships of_a total tonnage of 28,700 
The total Canadian output seems to have been 


tons. 
270,000 tons. Naturally, the Dominion holds all the 
essentials of progressive industrial development—all 


the necessary raw materials—but the right kind of labour 
is extremely dear, whilst the agricultural interests may 
very likely set up vigorous opposition to anything in the 
nature of such bounties or subsidies as might enable the 
steel and engineering trades to hecome a really great 
world factor in the near future. Canada, indeed, will 
require a vastly increased population before she can 
develop industries on a scale in any way commensurate 
with her vast natural resources. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


CATERPILLAR TRACTORS 


Sre,--ln April, 1917, you published some Ulustrations and a 
iescription of the tractors which were being bulit by Messr-. 
Clayton and Shuttleworth for the Government, and, when draw- 
ing attention to the nove! feature in the design of these machines 
you stated that great credit was due to the Ministry of Munitions, 
and specially mentioned the director of the Mechanical Tran<port 
Dopartment. 

Now that hostilities appear to have definitely ceased, there 
seems to be no reasoh why | should not inform you that the de- 
vice m question was invented by mc—Patent Specification 
No. 1192/15—-and submitted by me to the Ministry of Muni- 
tions in August, 1915. After considering the matter for some 
tims, they declined the invention on what appeared to me to be 
wholly inadequate grounds, and some months later they appear 
to have used it very largely, but no acknowledgment has been 
made to me as the original inventor. 

At my suggestion the Army Council in 1916 issued 
tions, which are still in foree, which forbid the publication of my 
complete specification, but I notice that one of the paragraphs 
in your description of this device bears a striking similarity 


instruc- 


to one of my patent claims, . 

In view of these facts, perhaps you will revise your estimate 
of the credit due to the Ministry of Munitions in connection 
with the matter. 

I wish to add that, to the best of my belief, Messrs. Clayton 
and Shuttleworth were quite unaware of the existence of my 
specification when manufacturing these machines. , 

E Cuartes W. Kay. 

Woking, Fi bruary 3rd. 


THREE-CYLINDER LOCOMOTIVES. 


Str,—I notice you have opened your pages to a further dis- 
cussion of the three cylinder engine recently put into operation 
on the Great Northern Railway. The inclined ou:side cylinders 
may be quite justified, but nothing will ever justify the mecha- 
nical atrocity perpetrated as a valve gear for the inside cylinder. 
The fact that a Professor has certified it to produce a correctly 
timed motion does not in any way alter my opinion. 

In 1886 Messrs. Kincaid and Co, ot Greenock, built a three 
crank triple-expanion engine. the outer cylinders of which 
had their valves operated by what is known as the Joy radial 
valve gear. The valve of the middle cylinder wa> operated 
by the middle point of a floating lever, the ends of which were 
connected to the outer valve spindles. The outer valves 
“admitted ’’ on their outer edges. The middle valve “ ad- 
mitted ’’ on its inner edges. The motion of the middle valve 
was correctly timed. No question of incorrect timing ever arose. 

Had Mr. Joy and Messrs. Kincaid been engaged on an engine 
sich as the Great Northern locomotive, I am quite certain 
they would have produced the *‘ motion ’’ with three joints less 
and also three parts !es-. Simple geometry is used to elucidate 
many apparently complicated movements of valves and most 
apprentices in this part of the world use it. Doncaster way it 
may be different. In any case. it is worth a trial. 

In the ‘‘ motion ” referred to above the valve would “‘ admit ” 
on the sama edges as the outside valves ‘‘ admit” on and 
also have the same travel. I am sorry if this reference to Messrs. 
Kineaid and Co.’s engine detracts from the value of certain 
recent inventions of floating lever gears, but just as I never 
would admit Mr. Joy’s claim to have invented a radial gear, I as 

-trongly claim for him the invention of the floating lever gear. 
Jas. DuNcop. 
Glasgow, February 3rd. 


eee « 


Stx,—The questions asked by Mr. McBeth in his letter which 
appears in your issue of 17th January, page 56, leads me to think 
that he does not quite grasp the importance of using three cranks 
placed at 120 deg. apart. 

The cranks of a two cylinder engine are placed at 90 deg. 
apart, so that a maximum power can be applied to one while 
the other is turning the dead centre. Tho function of the 


coupled wheels is to prevent the driving wheels from slipping or 
if they do slip so that the coupled wheels will also slip. There 
's no difficulty whatever in arranging for the coupled wheels to 
have the cranks at 90 deg. apart, although the driving cranks 
are at 120 deg. apart. Such on arrangement however would 





give no advantage as the coupled wheels can be as readily slipped 
with the cranks at either angles. 

The great advantage to be derived from the use of cranks at 
angles of 120 deg. apart in the driving wheels is the fact that it 
givesa better distribution of power during one revolution of 
the wheel, when a maximum tractive effort is exerted, and, is 
a very important advantage for grade climbing. Regarding 
questions 3, 4, and 5, were it permissible to work a two-cylinder 
engine at all times with the lever placed in full gear, it would 
be a decided advantage to spread the cranks from 90 deg. to 
110 deg.—120 deg. as the engine would then be worked full 
power with less tendency to slip the wheels. 

With reference to the increase in 5 per cent. in torque, it 
may interest Mr. McBeth to learn that in actual practice, by 
the addition of a third cylinder, and placing the cranks at 120 
deg. apart it was found possible to increase the cylinder capacity 
of an engine by as much as 30 per cent. without the neceszity 
to increase the adhesive weight. This desirable increase in 
power in a siiuple engine can only be attained by an increase 
in the coal bill. That is, however, quite another story. 

Joun RIEKIE. 

Brockley, S.E. 


CAPACITY OF ATMOSPHERIC 


AIR. 


Six,—Boiler Engineers are greatly handicapped by the fact 
that they cannot usually test their boilers until they are erected 
on the site, and then only at certain rates of evaporation made 
possible by the engines or other apparatus they are connected 
with. Further, boiler engineers have to take into account a 
factor that internal combustion engineers are not troubled by, 
viz., the rate of firing. How very misleading the latter factor 
may become is very clearly illustrated in the unusually complete 
table of boiler test results printed in your pages of 23rd August 
last. I give here four lines of that table along with a line of 
my own. 


THE COMBUSTION 


Three Boiler Tests on Peat Fuel. 


Calorifie value of fuel in B.Th.U. per 


pound Ee a ee ere - 7490 7490 6990 
Rate of firing in pounds per sq. ft. of 

grate area get leet tee uae ee 20.5 15.5 15.0 
Combustion Products in pounds per 

MOMENT EE POGE: os oo ga 55 aise a 124°" 98° 21.3 
Efficiency of boiler furnace and grate in 

POU ROME 25. eal ss be ae <2 53.1 51.3 51.8 
Rate of combustion in B.Th.U. per 

pound of air used APRA Stee 657 S51 692 


Comparing the last two columns, in which the rate of firing is 
practically the same, it will be seen that the lowest rate of 
combustion produces the highest efficiency. In the adjoining 
column where the rate of combustion is lower still the efficiency 
has not increased in proportion to the reduction in rate. The 
reason for that is plainly seen in the figures for rate of firing. 
These show an increase of 33 per cent. and the reduced effi 
ciency at once indicates the rate of firing is beyond the practicable 
with the bulky class of fuel used. 

Had the other results not been available for reference, it is 
possible a hasty conclusion might have been come to that the 
rate of combustion was unsuitable. As this latter, however, 
is within the 620 B.Th.U. limit given in my previous letter 
it can scarcely be questioned that with equal rates of firing the 
lowest rate of combustion would have given the highest effi- 
ciency throughout. 

Provided the rate of firing is suited to the elass of fuel used, 
the evaporation of a given quantity of water from a given 
boiler at a given or constant rate of combustion requires the same 
quantity of air to be passed into the furnace no matter what 
may be the calorific value of the fuel. The consumption of fuel 
will be in inverse proportion to its calorific value. The time 
taken will also be in inverse proportion to the calorific value 
of the fuel. 

I hope the confirmation of the values I gave to my observa- 
tions of twenty years ago given by the test results above will 
give boiler engineers confidence enough to use the rate of com- 
bustion in B.'n.U. per pound of air used in all questions affecting 
the air supply to the furnaces of their boilers. It should in any 
case dispel the widely entertained delusion that by forced 
draught the combustion of one pound of coal may be effected 
by eighteen pounds of air while by natural draught, twenty- 
four pounds of air must be used. Forced draught will, of course, 
inerease the output of a boiler at the expense of its thermal 
efficiency where an increase of output under natural draught 
is impossible. I regret to notice in my reference to steel fur- 
naces in my previous letter, I used the words “‘ greatest economy 
of fuel” instead of as it should be ‘“‘ maximum production of 
steel.” As indicated by the test results above the greatest 


economy of fue! would be realised by a lower rate of combustion’ 


and, of course, a lower production of steel. 
Jas, DUNLOP. 
19), Bellfield-street, 
Dennistoun, Glasgow, 
25th January, 1919. 


OLD AGE PENSIONS. 


‘1r,—At this time when so many changes are taking place in 
engineering works and the labour world in general, and with 
apparently more to follow it would perhaps be well if we tried 
to ascertain the chief cause of the trouble aud tind some better 
means to settle it. 

In the writers opinion it is not so much the demand for 
shorter hours or increase of pay that is the propelling force in 
these agitations but the lack of security of continuance of em- 
ployment and most of all the outlook for old age provision. Up 
to the present time any concern employing labour and having an 
automatic pension scheme has had little or no trouble in getting 
the labour and holding it with very little friction, and one seldom 
sees advertisements in the papers for Corporation Employees, 
bank clerks, postmen, and policemen, &c. 

Have a quiet talk with any trades union member and you will 
find the one thing that holds him to his union is the prospect 
of the superannuation, and after he has been a member for a 
few years he would in the majority of cases do anything rather 
than forfeit the payments made, just as the middle classes insure 
so much and keep up their payments sometimes under adverse 
circumstances. A salaried man or wage earner (really the same 
thing) must have a big wage and live well.below it to be able 
to save money for old age provision, and in the artisan class 
such a thing is wel nigh impossible. The old age pension 





scheme of the Government is an excellent idea in theory but 
in practice the amount is not half enough and only enables a 
lot of the recipients to live with their children and act as nurse- 
maids rather than live in the workhouse. 

Times and things are changing and the returning soldiers will 
want conditions and outlooks different than they were before 
and particularly a better security of employment and old age 
provision. Is it not possible for the employers generally to set 
up some scheme in conjunction with the men or their union 
to combat thix trouble, or with the Government, extend the 
present unemployment and insurance scheme so that it would 
more adequately meet the needs. 

We shall never be free from this Labour versus Capitalist 
war and constant friction until someone takes this question in 
hand and the writer proposes in the near future to dratt a scheme 
embracing all from the director to the office boy. A scheme 
worked on lines including length of service in one particular 
establishment would tend to create more satisfaction, less 
supervision, less floating labour and increased output by higher 
efficiency. 

The object of this brief letter is not for the glorification of 
labour (a thing we have had too much of the last four years), 
but an attempt to draw attention to realities before being 
compelled to do so by methods that only tend to widen the gulf 
between forces which should be joined together, methods 
which will sooner or later end in national rvin. 

Works M anacer. 


February Ist, 1919. 


ENGINEERS AND DEMOBILISATION. 


Str.—At the present time a very large number of engineers 
who formerly held good appointments are looking forward 
with some anxiety to the time when they will leave the army, 
navy or Royal Air Force and have to find positions in civil life. 
Similarly, in view of the great work of reconstruction, employers 
roust know that sooner or Jater they will be needing competent 
men and may have difficulty in finding them. 

I should esteem it a very great favour if you would publish 
this letter, the object of which is to call together old students 
of the Crystal Palace Mngineering School for co-operation in 
dealing with the problems of demobilisation as affecting en- 
gineers. Over 2,000 engineers have passed through this school, 
the addresses of many being unknown to me. Theyinclude many 
men holding the highest positions; in the profession. The 
Council of the Crystal Palace Old Students’ Society feel that they 
can do good work in this respect not only among their own 
members but for many others. 

May I therefore ask you to insert this letter as an appeal to all 
old students of the Crystal Palace Engineering School or others 
interested in the subject to communicate with me by letter. 

1 would add that this is not an ordinary employment bureau 
and that no fees of any kind are to be charged. 

H. C. H. Snenron. 
Hon. Secretary, 
Crystal Palace Old 
Students’ Society. 
28, Victoria-street, Westminster, 8.W. 1. i 
28th January, 1919. 


THE RICHBOROUGH TRANSPORTATION DEPOT AND 
TRAIN FERRY TERMINUS. 


Sir,—-My attention has been drawn to a letter in your issu v 
of 3lst January purporting to correct a statement in the article 
in a previous issue describing the Train Ferry Terminus at 
Richborough. My connection with the department had ceased 
prior to either publication, but as my name has been introduced 
may I be allowed to explain that not on!y were a number of 
officers, both senior and junior, connected with the work in 
various capacities, in addition to those mentioned in your 
article and in the letter, but a very important part of the desiga- 
ing work was performed by the eminent firm who contracted for 
the steel work, and, moreover, several civil engineers outside the 
Department advised on special features and details of the 
scheme. 

The letter is as incomplete in this respect as the original s: ate- 
ment, and goes somewhat further in claiming individual respon- 
sibility, but any such claim or partial selection of names becomes 
invidious without due recognition of the share taken by others 
such as I have indicated. 

F. O. STanrorp. 

London, February 11th. 








Pervuvian Rattway APporInTtMeNT.—We understand that 
at an early date Brigadier-General Archibald 8. Cooper, C.B., 
C.M.G., will relinquish his appointment as the Director of the 
Inland Waterways and Docks Branch of the War-office, in order 
to take up the position of the ag, ee in Peru of the 
Peruvian Corporation, Limited, a British syndicate representing 
the original bondholders of the Peruvian External Debt, who 
for some years past have controlled and operated a number of 
state railways in Peru, as also other concessions. This group of 
railways has an aggregate mileage of 1100 miles of track, and 
the most important is the Central Section, which extends from 
the port of Callao, through the city of Lima, to Huancayo, and 
in the course of its passage over the Andes, this section of rail- 
way attains an altitude of no less than 15,645ft. above sea level, 
and takes rank as being the highest railway in any part of the 
world. General Cooper is an old Marlborough boy, and, after 
a business training in Chili, from 1889 to 1896, he entered the 
Colonial Civil Service in 1897. He was engaged on the Uganda 
Railway from 1897 to 2906, and was then transferred to the 
Lagos Railway. Upon the amaigamation of the Northern 
and Southern railway systems of Nigeria, in 1912, he was ap- 
pointed first general ganager of the Nigerian Railway, and 
for his work in this connection received the C.M.G. in 1916. 
This appointment he relinquished in 1917, in order to take up 
special duty at the War-office. Since June, 1917, General 
Cooper has been the Director of the Inland Waterways and 
Docks Branch of the War-oftice, a sub-directorate of the Director- 
General of Movements and Railways, and in this capacity 
he has been responsible for a large share of the transportation 
work carried out by the military authorities in Mesopotamia, 
Egypt, East Africa, and other theatres of war, in addition to the 
successful development of the Transportation Depéts and 
Train Ferry Termini at Lenk igs, and at Southampton 
and the cross-Channel services generally. For his war services, 
General Cooper’s name was included in the New Year Honours 
list as the recipient of the Order of the Bath. 
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American Electric Steel by the 
Triplex Process. 


MANUFACTURE of steel by the electric furnace at the 
South Chicago Works of the Illinois Steel Company, U.S.A., 
i; carried on by the triplex process, involving the use of 
Bessemer converters, open-hearth furnaces and clectric 
turnaces. The following description is taken from a 
paper read by Mr. T. W. Robinson, first vice-president 
of the company, at thé annual meeting of the American 
Iron and Steel Institute on May 31st, 1918. 

The development of electric steel at the South Chicago 
Works was based upon the fundamental conception that 
the electric furnace was pre-eminently adapted to the 
manufacture of carbon and alloy steel of the highest 
quality; that it would be possible to produce electric 
steel in sufficiently large units to permit its use in heavy 
products ; and that the increasing demand for high-grade 
steel would provide a sufficiently extensive market to 
make its manu‘acture commercially possible. Under 
these premises, the Illinois Steel Company in May, 1909, 
installed its first electric steel furnace. At that time 
there were only two other electric furnaces in the country. 
This installation consisted of a 15-ton basic-lined Heroult 
furnace with an electric equipment for three-phase, 
25-cyele, and 110-volt current. 

Attention was early turned to the experimental manu- 
facture of electric steel rails. Under the limitation of 
equipment, it was necessary to depart from standard 
rail practice to the extent of accumulating cold ingots 
and reheating them. The electric steel used was made 
from Bessemer blown metal. About 10,500 tons of electric 
steel rails were laid on fourteen railways, and experience 
indicated that electric and open-hearth rails of the same 
chemical composition had practically the same resistance 
to wear. Failures from breakage were almost negligible. 
There were no interior defects, and the trials showed that 
at low temperature the electric steel was considerably 
more ductile than either the open-hearth or Bessemer 
steels. For further tests of the ductility of rail steel at 
low temperatures, a refrigerating plant was erected ad- 
jacent to the drop-test machine. About 900 pieces of 
electric Bessemer and open-hearth rails of various sections 
were tested at temperatures ranging from 70 degrees 
Fahrenheit to 50 deg. below zero. They showed that in 
all the steels there was a marked decrease in resistance to 
shock as the temperature lowered, but that relatively the 
electric steel was distinctly the most ductile. 

During the same period experiments were made with 
the manufacture of electric steel for other heavy products, 
such as forgings, plates, axles and rolled shapes. Ex- 
panding demand led to the construction of a second 
furnace in July, 1916. Tt was similar to the original one 
in electrical equipment and capacity, and gave a combined 
monthly capacity of 4500 tons of electric steel ingots. 
By that time experience had verified the soundness of 
the views which led to the building of the original installa- 
tion. It had been shown that it was possible to produce 
electric steel in relatively large units without the sacrifice 
of quality, and the physical characteristics of the steel 
had proved to be admirably adapted for heavy products. 
There was a growing demand for a superior steel for general 
purposes, and the call for alloy steels was increasing rapidly 
in connection with the automobile and other industries. 

When an addition to the open-hearth plant became de- 
sirable, the question of increasing the electric steel capacity 
was taken under consideration. Electric steel had been 
made from cold stock and also refined from molten blown 
Bessemer metal and molten open-hearth metal. It 
had been made also by initial refining of blown Bessemer 
metal in the open-hearth furnace, supplemented by final 
refining in the electric furnace. The cost of production 
was vitally influenced, of course, by the amount of power 
used, and this with other conversion items was influenced 
largely by the tonnage produced. Nothing could be 
considered that would sacrifice quality for output, as 
that would destroy the very reason for the electric process. 

Electricity being an expensive metallurgical fuel, 
the melting of cold stock or the preliminary refining of 
metal in the electric furnace could be accomplished only 
at the expense of a comparatively high fuel cost. The 
original practice at these works was to make electric steel 
by refining Bessemer blown metal. This process 
necessitated two distinct operations in the electric furnace, 
namely, dephosphorisation by the use of an oxidising 
slag, and deoxidisation by the use of a reducing slag. 
While steel of the highest quality can be produced in this 
way, there is obviously greater liability to irregularity 
than when open-hearth metal is used from which the 
phosphorus has previously been eliminated. The electric 
furnace is a highly efficient instrument, but is far from 
being ‘* foolproof.”” Experience with the use of Bessemer 
blown metal in the stationary open-hearth furnaces had 
helped to demonstrate the advantages of the duplex 
process for the production of open-hearth steel. It had 
been shown also that electric steel could be produced most 
advantageously at the South Chicago Works by the use of 
open-hearth metal. 

It was essential that the proposed plant should be so 
designed as to provide not only Bessemer metal for open- 
hearth refining, and open-hearth metal for electric re- 
fining, but also Bessemer ingots and open-hearth ingots. 
Many new problems were involved. It was clear that 
for the simultaneous production of Bessemer, open- 
hearth and electric steel, extreme elasticity of operation 
was fundamental if efficiency was to be attained. Close 
assembly of the various units was essential for rapid and 
economical practice. The sequence of operation had to be 
unobstructed. A supply of hot pig metal and prelimi- 
narily refined molten steel must be provided. As this 
paper deals specifically with electric steel, no attempt 
will be made to give a detailed description of the Bessemer 
and open-hearth refining as carried out in the new plant. 
The metallurgy and physical manipulation present little 
that is novel, and the principles of the duplex process 
as such are well understood. 

There are two main buildings: one comprising the 
duplex plant proper, and the other, parallel thereto, 
containing the electric furnaces. As an adjunct to the 
latter, there is a 1500-ton forge press. In its’ essential 


features, the duplex plant consists of two mixers, one of 








1300 tons and one of 306 tons capacity; two 25-ton 
acid-lined converters, and three 250-ton tilting open- 
hearth furnaces. The mixers are commanded by two 
cranes, one of 100 tons and one of 75 tons capacity. The 
mixer metal is transferred on an elevated platform to the 
converters by a 25-ton transfer ladle operated by cable 
and winch mechanism. 

When used in the open-hearth furnaces, two heats of 
Bessemer blown metal are poured into a 65-ton ladle 
commanded by a narrow gauge locomotive. Elimination 
of slag is accomplished by nozzle pouring into a second 
ladle. When Bessemer ingots are to be produced, the 
metal from one vessel is poured into a smaller ladle and 
transferred to the Bessemer pouring platform. 

The three tilting open-hearth furnaces, each of which 
has a hearth area of 892 square feet, are electrically 
operated, and are so constructed as to be heated either 
with producer gas or with tar. Air chambers having 
10,472 cubic feet of checker volume, and gas chambers 
having 6734 cubic feet of checker volume, provide liberal 
regenerative capacity. Two low-type 7}-ton charging 
machines and three 100-ton overhead cranes assure the 
rapid handling of material. The pit side of the open- 
hearth department, which is of generous dimensions, is 
served by two 175-ton cranes,and is provided with a 
330-foot pouring platform capable of handling two sets 
of moulds. 

The Bessemer plant is designed for the ultimate addi- 
tion of a third vessel. Its present capacity may be 
placed at 75,000 tons per month of blown metal, Bessemer 
ingots, or any desired combination of the two. The 
three tilting open-hearth furnaces when operating on 
blown metal are rated at 65,000 to 75,000 tons per month. 
The elasticity of their operation is self-evident, and it is 
obvious that their actual tonnage is dependent upon the 
character of the charge used. Two of these furnaces are 
running on open-hearth material, with Bessemer blown 
metal as a base. The other furnace is operating on a 
nickel steel scrap charge with molten pig iron additions 
for further refining in the electric furnace in additional 
operations. 

In transferring the open-hearth metal to the electric 
furnaces, it is the aim to have the metal slightly lower in 
carbon and manganese than is provided in the specifica. 
tions under which the electric steel is to be made. There 
is, of course, often a wide range in the specifications under 
which the electric furnaces are operating, involving high 
and low carbon, and various alloy steels. 

The new electric plant contains three 25-ton Heroult 
furnaces, each with an adjacent transformer building. 
The capacity of the plant naturally is somewhat dependent 
upon the character of the steel made, but may be placed 
at 12,000 tons per month. This with the output of the two 
oid furnaces gives a total electric steel capacity of 16,000 
to 17,000 tons per month, and makes the South Chicago 
Works the world’s largest electric steel producing plant. 

Advancement in the design and operation of electric 
furnaces has not necessitated any radical change in the 
original electrical scheme as a whole. Such improvements 
as have been made have been rather in the nature of re- 
finement than essential change. In the case of the large 
electric furnace, it is more necessary than in the small 
furnace to consider the losses due to reactance in the elec- 
trical current. When we consider the relatively little 
power required by the original furnaces, it is evident that 
in the case of our larger furnaces which are equipped 
with transformers of 3750 kilovolt-ampére capacity, 
the question of power losses is an important one. In 
respect of the electric furnace load from the central 
station standpoint, it is interesting to note that with 
four furnaces operating on the triplex process, 24-hour 
load factors of 75 or 80 per cent. are not unusual. This 
compares favourably with other forms of industrial load. 
The furnaces ordinarily are operated with only a reducing 
slag, and care is taken at all times to see that such condi- 
tions obtain as will most thoroughly and quickly effect 
complete deoxidation. After the steel is thoroughly 
dead-melted and the reactions are complete, as determined 
by the careful testing of the slagand metal, the current is 
reduced until a proper pouring temperature is obtained. 

The pouring of steel from the electric furnace is subject 
at all times to the careful control of pyrometric observa- 
tion. For the production of a satisfactory steel, a proper 
casting temperature is an important element in all pro- 
cesses, but with the electric furnace special care is needed, 
partially because of the high heats obtainable with the 
electric arc. Electric steel on account of its freedom 
from gases is specifically a dense steel, and in metal of this 
character the pipe tends to be exaggerated. It is the 
custom to teem all electric steel in inverted moulds with 
refractory hot tops. As a result, little difficulty is en- 
countered with the piping as usually found in the ordinary 
ingot. 

In connection with alloy steels, it is very necessary to 
guard against any condition that will unduly tend to 
unequal ingot strains, and special precautions are taken 
to avoid undue surface tension in the moulds. Ingots 
are now cast weighing from 3400 pounds to 38,000 pounds, 
the uniform solidification of which is made the subject 
of the greatest care. Top pouring, box pouring, and 
bottom pouring are resorted to, as the individual character 
of the steel best appears to warrant, and the entraining 
and inclusion of slag or other foreign matter is carefully 
guarded against. 

To one familiar merely with the casting methods in 
vogue with ordinary open-hearth or Bussemer steel, the 
pit practice incident to the proper manutaciure of electric 
steel is something of a revelation. In the subsequent 
work to which the ingot is subiectod, whether in the forge 
or in the relling mill, special precautions are taken in the 
heating, in the reduciicn of the metal, and in the cooling 
of the product. Ordinary mill practice will hy no means 
suffice if proper results are to be obtained, espccially 
when alloy steels are concetned. Steel which may be 
innately of the highest quality when tapped in the ladle 
may readily retrograde or become unfit unless there is 
exercised extreme care in its later manipulation. 

The electric furnace when used for the manufacture of 
steel may be likened to a large crucible heated from within 
instead of from without hy the electric are. It is capable 
of performing not only the functions of the open-hearth, 
but very largely those of the crucikle as well. ts supe- 
riority lies in the rare purity of the heat derived from the 
electiic current and in the peculiar slag control that can 








be commanded in a seutral atmosphere. Both the 
Bessemer and the open-hearth processes are distinct in 
their physical and metallurgical character. 

The electric process may likewise be considered as dis- 
tinct when concerned with the manufacture of steel 
directly trom cold metal. When, however, it is used to 
finish metal which previously has been made in the 
Bessemer or open-hearth, it may be considered as supple- 
mentary to standard methods rather than as an inde- 
pendent process. Electric steel is, and probably will be, 
produced largely by a duplex or triplex process, whereby 
—strictly speaking—the steel is electrically refined rather 
than electrically made. 

Forty years ago the United States produced but litile 
over 500,000 tons of steel, 90 per cent. of which was made 
by the Bessemer process. Last year the production was 
43,000,000 tons of steel, and to the open-hearth 75 per 
cent. is to be accredited. While the production of Besse- 
mer steel has remained nearly stationary since 1906, when 
it reached its zenith with an output of 12,250,000 tons, 
the open-hearth has rapidly forged ahead, und last year 
it accomplished over 32,000,000 tons. 

The marvellous deveiopment in Bessemer steel was 
due both to its superiority for general purposes as com- 
pared with wrought iron and to its relative cheapness of 
production. The more recent expansion of open-hearth 
is attributable not alone to changing ore additions and 
to the lower cost incident to modern construction, but 
to the increasing demand for a higher quality of stee!. 
The passing of the Bessemer plate and beam and channel 
was only a prelude to the replacement of the Bessemer 
rail by its open-hearth rival. It 1s true that steel made 
by the Bessemer process is admirably adapted to certain 
products, and for many years to come will play an im- 
portant part in metallurgical economies, but the giory 
of the converter has definitely paled before the more 
enduring reliability of the open-hearth. 

In the earlier stages of steel manufacture, tonnage 
of output as an essential element of cost was a dominant 
consideration. Now quality stands first, and while 
tonnage has increased apace, volume has become more 
and more subordinate to character of product. What 
does this increasing demand for higher quality portend 
for eiectric steel? It is clear that the lower the cost of 
production the greater will be the field presenied. and 
much wil! depend upon the ironma:tet’s ability to 1educe 
the cost of electric refining to a minimum. When we 
realise the economies that have been attained with the 
open-hearth furnace during the past twenty years, it is 
not unreasonable to anticipate that much may be accom- 
plished along similar lines with the electric furnace. 
There appears to be no reason why electric turnaces 
larger than those already installed cannot be built. 
Cost should be inverse to tonnage cutput, and high quality 
is not incompatible with large production. 

As for statistics, the annual statistical reports of the 
American Iron and Steel Institute firet separately classified 
electric steel in 1909 with a production of 13,762 tons. 
In 1917 the United States produced 234,000 tons of 
electric steel, which is more steel than was made annually 
in all of the country’s open-hearth furnaces thirty years 
ago. The output of electric steel in 1919 undoubtedly 
will be much greater. The South Chicago Works are now 
producing it at the rate of 140,000 tons per year, and will 
shortly raise this production to the rate of 200,000 tons 
per year. 

Sections of the principal buildings are given on page 126, 
and views of important features of the plant in our Sup- 
plement. 








Electric Welding. 
By THOMAS T. HEATON, of Uxbridge, Member.* 
. (Concluded from page 101.) 
Ture WELDING. 


The following examples may be of interest, as showing 
the power required and cost of same per weld :— 

Slow Method.—Tube welded, lin. diameter by #/,,in. 
thick. Maximum input 30 kilovolt-ampéres. This 
tube was welded very slowly so as to do away with any 
thickening of the metal at the weld.. These tubes are 
cut off quite square—originally they were cut off bevelled 
so as to avoid any contraction of the tube interior, but 
this was found to be unnecessary. On completion of the 
weld and while hot, the outside diameter is reduced by 
tongs closing on to and worked around the tube, gaps 
being cut in these tongs to allow the scale to come away 
freely. No hammering is done and no lump is left on the 
inside of the tube. These tubes stand a hydraulic test of 
3000 Ib. per square inch, and failures are less than 1 in 500. 

Fast Method.—Where thickening at the weld is not 
detrimental, solid drawn steel tubes were welded in 
25 seconds, with a maximum input of 34 kilovolt-ampéres, 
the diameter of the tube being l#in. outside by */,in. 
thick. 

TrrE WELDING. 


Slow Method.—Steel tire, 24in. by 4in. Hard springy 
steel for gun carriage wheels tock 0.7 B.T.U. applied 
for 58 seconds, maximum load 56 kilovolt-ampéres. 

Fast Method.—Steel tire, 34in. by }in. Hard springy 
steel for gun-carriage wheels took approximately 0.9 
B.T.U. applied for 30 seconds, maximum load 120 kilovolt 
ampéres. There is no question that the welds are good, 
provided the conditions are right and proper care and skill 
employed. 

A more recent development of the Thomson system of 
resistance or contact welding is carried out by machines 
adapted to more or less special purposes. There are two 
varieties of operation, namely, spot welding and roller 
welding. The principle isthe same in both. The work 
is placed between electrodes of pure copper and current 
is passed through it, causing heat at the point of contact 
while pressure is applied to the work closing the joint and 
completing the weld. The current is supplied to the 
primary winding of a transformer placed within the 
machine. The secondary portion of the transformer 
consists of that portion of the machine that does the 
work and terminates in the electrodes. The current 





* Read before the Institution of Mechanical Engineers, January 
24th, 1919. ; 
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varies according to the speed and the thickness of the 
work. In thin work of, say, 20 b.g., the voltage at the 
electrodes may be } to 1 volt, and the current, say, 80 
ampéres. The current is again alternating and of single 
phase. 

The current, the pressure of the electrodes upon the 
work, and the speed of operation must be carefully adjusted 
each in relation to the others. With mild steel 20 b.g. 
thick perfect welds may be made at a speed of about 
eight seconds to the lineal foot between rollers. Where 
rollers cannot be applied the welds are made by a series 
of spots. If the spots overlap tight joints are made. 


Results of Experiments to Ascertain the Tensile Strength, &c., 
of one Piece of Iron Bar, Electrically Welded in the 
presence of Mr. W. G. Kirkaldy, at Messrs. J. W. and 
T. Connolly’s Works, King’s Cross. 


Test No. 4606 .. .. .. 4490 
Description Bar lgin. x}in. .. Bar 1jin. x fin. 
ee ae Weld mid-length 
Original size,in. .. .. 1.220.485 .. 1.22 x 0.445 
open, oe. fe. «2 O.00B.<.: .s =e «6684S 
Ultimate stress— 
ee. > cea oe ee 27,520 
Per square inch of 
original area,Ib. .. 57,649=25.7t. .. 50,681=22.6t. 
Ratio of weld to solid, per 
Me is ae ea os 87.9 
Contraction of area at 
fracture, per cent. 36.7 12.3 
Extension— 
In 2in., percent. 31.0 8.0 
In 2in., percent. 24.0 .. 7.0 
In 4in.. percent. 21.5 .. 6.2 
Appearance offracture.. Fibrous Broke at weld. 
Fibrous. 


Where tightness is not essential the spots may be applied 
at intervals. The welds are very strong and sound, and 
probably the metal is left in a better condition with this 
than with any other system of electric welding. 

The best work is produced when the machines are 
regulated automatically. That is to say, where the time 
during which the electrodes are impressed upon the work 
does not depend upon the workman but upon the machine. 
The author is referring here more particularly to spot 
welding. In roller welding the feed must be automatic. 

Some spot-welding machines are so arranged that the 
workman regulates the time during which the current 
passes by means of a treadle. He may allow the electrodes 
to be in operation too short a time, and so fail to heat the 
metal sufficiently to make a weld, or he may keep them in 
operation too long and burn or melt the metal. An 
automatic release regulating the time is obviously prefer- 
able. Machines used by the author are for welding thin 
sheet metal from 24 b.g. to, say, 14 b.g. Machines have, 
however, been made for dealing with far greater thickness, 
such as jin. to jin., where welded spots takes the place of 
rivets, saving time and labour. It is conceivable, how- 
ever, that this system has its limits, especially where 
rollers are used, owing to the disintegrating effect upon 
them of the heat due to large currents; although the 
electrodes are in all cases hollow and cooled with water. 
So far as the author is aware, this system is chiefly applied 
at present to thin metal. 

To weld successfully, and to produce the best results so 
far as the metal at the weld is concerned, the metal to be 
welded must be suitable. The author refers more parti- 
cularly to mild steel. It should be made by the open- 
hearth process, sound, of regular thickness, and low in 
carbon, sulphur and phosphorus. Otherwise it may be 
difficult to weld or the weld when made may be brittle. 
More especially in resistance welding of thin steel the metal 
must be clean and free from scale. Too much phosphorus 
tends to make the steel brittle when cold, too much 
sulphur tends to prevent welding and to hot shortness. 
Too much carbon prevents welding. 

The author has found that for welding it is best to keep 
the carbon content below 0.1 per cent., and the sulphur 
not above 0.05 per cent. Recently the author found that 
open-hearth sheet steel of the following analysis in thin 
sheets would not weld by the resistance method :— 


Per cent. 


Carbon 0.19 Sulphur ae 0.097 
Silicon ‘ 0.05 Phosphorus .. 0.075 
Manganese 0.44 
Whereas the following welded satisfactorily :— 
Per cent. Per cent. 

Carbon . 0.09 Sulphur : . 0.072 
Silicon .. 0.05 Phosphorus .. 0.159 
Manganese 0,38 


It is to be noted that the sulphur content is high, 
especially in the former. Both these steels worked and 
flanged well, although in the latter the phosphorus is high. 
With the are systems the need for extreme cleanliness is 
not So great, as they are not so sensitive, but to a certain 
extent the same conditions apply. 

In heavier material welded by the Benardos arc, mild 
steel of the following analysis welded well :— 


Per cent. Per cent. 
Carbon. . 0.10 Sulphur ‘ 0.044 
Manganese 0.45 Phosphorus .. 0.054 


whereas mild steel of the two following analyses would not 
weld satisfactorily :— 


B. C. 
Per cent. Per cent. 
Carbon oo OED-. bend OP 
Manganese 0.52... 0.40 
Sulphur... .. .. 0.093 .. 0.086 
Phosphorus .. . 0 073 


| gb eet Ve. Se~ ME ws Yes 
The silicon content was not given in these analyses. 
On the other hand, good welds were made of mild steel 
constituted as follows :— 


D. 
Per cent. Per cent. 
Carbon oo eae Sulphur Se - 0.025 
eee Phosphorus .. 0.068 
Manganese -. 0.64 


Thus, although the carbon is high, it does not account 
for the fact that sample B would not weld well. The 
failure therefore must be due to other constituents. 
Probably the chief cause was the high percentage of 
sulphur. Where sulphur is high it seems to cause boiling 
of the metal, which, after cooling, is full of the craters of 
burst blisters. The great heat of the arc and the freedom 
of fusing enable this phenomenon to manifest itself. 

The author particularly desires to draw attention to this 
question of quality, which has not hitherto received the 
general attention it deserves. .He is of opinion that 
eareful scientific investigation of the effect of each of the 
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a S RaNaN of ordinary mild steel would be of considerable 
value. 

There are special hard steels made, however, which will 
weld, and mild steel can be welded to them. For example, 
certain tool steels can be welded to mild steel shanks. 
In some cases these welds can be made by a blacksmith, 
but resistance welding machines are made for effecting 
these welds electrically. They require very careful regula- 
tion of current and steel of suitable quality. The author 
has seen most effective welds of high speed tool steel to 
mild steel made in such a way that only the cutting edges 
of the tools are of the high speed quality. 

Different kinds of high speed steel require various 
methods of treatment, and to make successful welds 
requires sors experience of the steel in order to regulate 
the welding temperature. The temperature appears to be 
a matter of the greatest importance to enable such welds 
to be effectively made. In some cases it is found that the 
high speed steel heats much more quickly than the mild 
steel to which it is being welded, and some high speed steel 
heats much more quickly than others. In welding this 
steel the current is applied until the high speed steel 
reaches a red heat, and is then cut off to enable the heat 
to be communicated to the mild steel. The switch for 
turning the current on and off is manipulated accordingly, 
the current being continually started and stopped as the 
operator watches the | eating effect. As the steels become 
softened by the heat, pressure is gradually increased, 
squeezing the two stecls together. 

There is of necessity a good deal of sparking at the 
switch during the operation, but the economy effected by 
using a small quantity of the comparatively clear high- 
speed steel for the cutting portion of the tool as compared 
with the larger quantity of mild steel in the shank is very 
considerable. It is scarcely possible to obtain analyses 
of the various high-speed steels, but among others the high- 
speed steel known as Stellite is effectively welded in this 
way. 

Testing.—It is the author’s opinion that an efficient 
system of testing should be applied as far as possible to 
all welds. Nothing goes out of the author’s works that 
is not tested. The tests should be designed in relation 
to the welds made and the purpose they are required 
to fulfil, and should be as thorough as possible without 
ove>-straining the material. A good test for metal not 
subjected to pressure is to hammer the welds when cold 
to break superficial skin welds, and then to apply petroleum 
to the weld. Petroleum is very penetrating and will 
come through a defect quickly as a rule. It also has the 
advantage of showing clearly by a black spot or stain 
exactly where the defect is. 

For vessels subject to interna] pressures, it is best to 
apply either a test with compressed air for low pressures, 
say, up to 201b. per square inch, or a hydraulic pressure 
test for higher pressures. A high-pressure test with com- 
pressed air is dangerous and should not be used, or, if 
used, should be applied only by skilled operators under 
strict conditions. A slight air-pressure may indicate 
defects either by dipping in water, in which case bubbles 
appear, or by applying a soap solution to the surface so 
that defects are indicated by soap bubbles. 

There are certain welds, however, that cannot be very 
easily tested. For example, the hull of a ship is a very 
modern application of electric welding. Pressure cannot 
be applied. The petroleum test cannot be applied unless 
the joints are so made as to be suitable for such a test. 
The author is inclined to think that in such a case V joints 
should be carefully prepared, and the welds made by the 
Quasi-Are process if electric welds are desired. Petroleum 
could then be dabbed on to the inside of the plates at the 
welds and defects would beindicated and could be remedied. 
Before applying the petroleum the welds should be smartly 
hammered to break superficial skin welds, more especially 
for thicker plates. With lapped joints it would not be 
possible to apply such a test effectively. It is probable 
that this kind of weld would be better than a hammered 
weld. It would be difficult to hammer properly such a 
weld, and as hammering tends to draw the metal somewhat 
an attempt at hammering might lead to distortion and 
irregularity of the surfaces at and near the joints. 

The stresses upon the hull of a ship, however, are so 
varied and so incalculable that a petroleum test alone would 
in the author’s opinion not be adequate. To make 
dependable welds in such a case demands the highest 
skill in the we'ders, whose reliability should be proved by 
tests upon selected welds of a similar nature. The welding 
of ships has been discussed within recent months, and it is 
an open secret that experiments have been and are being 
made. It is claimed and appears clear that there would be 
a considerable saving in labour and a consequent increase 
in the speed of ship production. It should not he over- 
looked that provided really good welds cen be ensured, 
they are stronger than the best riveted joints and are 
tight. The question of welding the hulls of ships is a very 
serious one, and while the author would encourage experi- 
ment and research with confidence, he would at the same 
time advise caution in such a matter. 

In testing welds there are of course the well-known 
methods of testing for tensile strength, for elongation, for 
hardness, &c. A good electric weld should have fully 
90 per cent. of the strength of the original metal. These 
tests, however, do not fulfil all needs in such cases as, 
for example, the hull of a ship subjected to complicated 
stresses. 

In considering ordirary tensile and elongation tests 
as applied to welds, it is clear that their results may he 
misleading. First, the Benardos arc is the only electrical 
arc system that produces a true weld. The systems 
using a metallic electrode are more in the nature of 
soldering, inasmuch as they unite the parts to be welded 
by means of a substance differing very often from. those 

arts. Asa criterion of the relative strength of the original 
metal and the weld, it is obvious that the comparison is 
scarcely a true one. 

Secondly, elongation is again scarcely to be considered 
a true test, because at the actual point of union the nature 
of the added metal is not the same very often as that of 
the original. 

Mr. Strohmenger has designed apparatus to test in 
other ways. In one case he has made a machine to test 
by alternating torsional stresses—Figs. 14 and 15. 
A test-piece is inserted in the machine and gripped at 
each end in a vice. One vice is stationary and the other 
movable. The movable vice has a rocking motion so 





that the test-piece is subjected to torsional stresses of 20 
deg. (10 deg. on each side of the centre line) and is turned 
backward and forward until it fractures. The weld 
would in such a tést-piece be in the centre lengthwise. [i 
is found that in good mild steel a piece about 18in. between 
the jaws and without a weld in it will withstand about 
250,000 twists before fracture. A good weld should 
approach 90 per cent. of this figure in material suitah|. 
for welding. 

Mr. Strohmenger has made another testing machin. 
for combining an impact with a bending test in rapid 
alternations—Fig. 16. It appears to the author that 
these methods of testing are worthy of consideration. 
Adequate tests of reliability and good quality seem to hy 
especially necessary in view of the recent rapid develo) 
ment of welding. All kinds of people have been calle j 
upon to make welds. Very few are capable of makin. 
reliable welds of varied character. Often the best lookiny 
welds are the worst welds through being superficia! 
The old adage ‘* beauty is but skin deep ”’ is very applicab!., 
to welds. 

A very remarkable test of the metal composing the weld 
has recently been made, involving a disturbance of the 
structure to an extent which the author would hav» 
expected the welds would not resist. A number of mil: 
steel cylinders each. about 1 foot long by 10in. outsids 
diameter of open-hearth mild steel of 26 tons per square 
inch ultimate tensile strength jin. thick were welded 
longitudinally. These were reduced by means of die: 
in a hydraulic press at one end to about 4}in. outsids 
diameter. The cylinders were reduced in three heats, 
the first reduction being 4in. in diameter, the most 
severe of the three. These were welded by means of the 
Benardos electric are with carbon electrode, and so long 
as the welds were properly made they withstood the 
operations successfully. Welds made with a metallic 
electrode did not stand; they broke early in the first 
pressing and overlapped in the dies. Welds made by 
oxy-acetylene gas did not break, but the soft iron joint 
squeezed out so that the dies would not quite close, and 
the length of the finished article did not come out so 
great es was desired. The length had to be increased 
by building up with oxy-acetylene. These articles were 
compressed, and at the same time drawn to retain the 
desired length of about 10jin. This treatment is scarcely 
to be recommended as a commercial’ transaction, as it 
is exceedingly difficult to find a welder of sufficient skill 
to make a certainty of success without considerabletraining. 
There were some hundreds of these pressings made, and 
the experiment is of considerable interest. 

In addition to the varieties of work referred to, electricity 
is being used for cast iron for aluminium and other 
metals. Even pure nickel has been spot-welded. There 
is not room within the limits of such a paper as this to 
do more than mention them. Where electric'ty is used 
for welding cast iron it is in most cases employed with a 
metallic electrode. Both the Kjellberg and the Quasi-Are 
processes are used inthis connection. The author under- 
stands that in America the Slavianofi process has been 
used with considerable success, notably in the repairs 
to the cylinders, &c., of the engines of the German ships 
Vaterland and others, that were requisitioned by the 
United States Government. 

Where electric welds were made, mild steel was first 
deposited on the cast-iron surfaces, and the final joint 
made by welding the mild steel parts together. In this 
case there was no pre-heating. It is interesting to recall 
that, as far back as 1891, metallic electrodes of ordinary 
grey cast iron were used by Messrs. Lloyd and Lloyd, at 
Halesowen. A number of repairs were effected, notably 
a fly-wheel which had broken in the arms, and which was 
welded in situ. Fires weve lit round the wheel to heat 
it before welding, and it was welded while at a red heat. 








EDUCATION IN THE ROYAL AIR FORCE. 


Tue establishment of the scheme for education during 
the period of demobilisation in the Royal Air Force has 
shown that there is a general desire among both officers 
and men to obtain assistance in Various branches of study. 
Much is being done to meet this widespread demand 
by the institution of regular classes, but a large number 
of cases must remain which cannot be dealt with satis- 
factorily in this manner. The special circumstances of 
the Force in regard both to the higher percentage it 
contains of skilled workmen and to the fact that so many 
officers and men are serving in detached units and out-of- 
the-way places make the problem of supplying individual 
needs one of considerable difficulty. 

Arrangements are being made to cope with this special 
aspect of the problem by developing a system of corres- 
pondence tuition by voluntary helpers, and it is thought 
that there must be many men and women at home who 
would gladly assist in this work by devoting a part of their 
leisure to helping by correspondence an officer or man 
anxious to take up the study of some subject of which 
they have an expert knowledge. 

The subjects in which instruction is desired are of great 
variety, and range from law and medicine, European and 
Asiatic languages, business methods, preparatory and 
technical instruction for many professions and trades— 
especially the various branches of engineering—to general 
educational subjects, and to such outdoor interests as 
bee-keeping and poultry-farming. 

A large number of officers and men within the Force 
are coming forward to give voluntary help in this and other 
directions. It is felt, however, that if members of the 
general public interested themselves personally in this 
work, and were placed in direct contact individually with 
the officer or man they could best assist, a great stimulus 
would be given to the experiment. 

Offers of voluntary assistance from individuals qualified 
and willing to help in this work will be welcome, and 
further particulars of the scheme may be obtained by an 
application in writing to the Secretary, Air Ministry, 
Strand, W.C.2. Envelopes should be marked ‘ Educa- 
tional Branch, Directorate of Training.” 
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Railway Matters. 





Tue Nyassaland Government proposes to expend 
£800,000 on a new railway, to serve the country bordering 
on Lake Nyassa. 

A PUBLIC service between London and Paris, vid 
Folkestone, wae introduced on Monday, the 3rd instant. 
‘The train for Paris leaves Victoria at 9.25 a.m., Boulogne 
2.40 p.m., and is due Paris 6.40 p.m. The London train 
leaves Paris at 9.15 a.m., Folkestone 5.20 p.m., and is 
due at Victoria at 7 25 p.m. 


At the Gawler Works of the Perry Engineering Com- 
pany, on October 4th last, an inspection was made by 
Australian legislators and public authorities of the two 
largest locomotives yet built in South Australia. These 
engines were part of an order of six of the “* Ka” class 
being built for the Commonwealth Railways. They 
weigh 123 tons 7 cwt., as compared with the 127 tons of 
the Victoria ‘C1 ” class, and the 124 toris 10 ewt. of the 
“Nn” class of New South Wales. The contract price is 
about £8000 each. 

Ar a meeting held at the Board of Trade on the 30th 
ult., an agreement was arrived at between Sir Albert 
Stanley, on behalf of the Board of Trade, Sir Herbert 
Walker for the Railway Executive Committee, and Mr. 
Walter Hudson—in the absence of Mr. J. H. Thomas— 
for the National Union of Railwaymen, defining the pro- 
cedure as to the adoption on the Ist instant of the eight- 
hours day. Subsequently the two first named came to 
as'milar agreement with Mr. G. Bromley for the Asso- 
ciated Society of Locomotive Engineers and Firemen. 


In Sir Douglas Haig’s dispatch, dated December 21st, 
published on the 7th inst., he said that, as a result of the 
enemy’s advance in the spring, the length of inland 
waterways operated by the British fell to less than 259 
miles. By October, however, the mileage cperated had 
risen to 464 miles, and throughout the Allied advance 
every effort was made to open up for navigation 
the waterways uncovered by the enemy’s retreat, Very 
satisfactory results were cbtained and very valuable and 
important service rendered by the personnel concerned. 


On and from the 10th instant restaurant cars will be 
attached to the following Great Northern trains :—7.30 
a.m., 10.10 a.m., 1.30 p.m., and 5.45 p.m. King’s Cross 
to Leeds; 1.40 p.m., 5.30 p.m: King’s Cross to Newcastle, 
9.20 a.m. Bradford to King’s Cross; 11.15 a.m. 
and 2.55 p.m. Leeds to King’s Cross; and 3.19 p.m. 
Newcastle to King’s Cross. Early in March the Scotch 
day trains are to have similar facilities. Provision has 
been made for tea to be obtained on most of the afternoon 
and early evening main line trains of the London and 
North-Western. 

WE are informed by the Board of Trade that it has been 
arranged that the claims of the railwaymen represented 
by the National Union of Railwaymen and the Associated 
Society of Locomotive Engineers and Firemen for altered 
conditions of service and rates of pay shall be forthwith 
discussed bet ween representatives of those unions and the 
Railway Executive Committee, acting on behalf of the 
Government, and it is hoped that a preliminary meeting 
will be held during next week. This, we would add, is 
in redemption of the promise made in the second paragraph 
of the agreement of December 6th between the Board of 
Trade and the men. 

Tue last Board of Trade returns, those for December, 
show the railway exports for the whole year of 1918. 
They were as follows, the corresponding figures for 1917 


being given in brackets: — Locomotives, £1,075,487 
(£1,629,543); rails, £484,200 (£699,475); carriages, 
£561,476 (£165,176): wagons, £328,811 (£443,024) ; 


wheels and axles, £344,468 (£156,633); tires and axles, 
£619,759 (£539,529); chairs and metal sleepers, £164,090 
(£73,682); miscellaneous permanent way material, 
£557,033 (£494,442); total permanent way £1,221,095 
(£1,263,926). The weight of rails exported was 
26,335 tons (38,900 tons), and of chairs and metal 
sleepers, 10,173 tons (5650 tons). Of the locomotive 
exports £29,599 (£227,770) in value went to South Africa 
and £247,410 (£176,593) to British India. 

Tue receipts of the South Australian Government 
Railways, exclusive of the Port Augusta-Oodnadatta 
Railway, which is worked on behalf of the Federal Govern- 
ment, were, for the year ended June 30th, 1918, £2,331,549, 
and the expenditure £1,747,055, leaving £584,494 net 
receipts, and the equivalent to 3.18 per cent. on a capita] 
expenditure of £18,371,602. The receipts increased 
£58,019, and the expenditure increased £21,714. The 
increase was £72,637 in the locomotive department, 
£35,949 in the traffic department, but maintenance of way 
expenses decreased £86,872. Train mileage fell from 
5,730,539 to 5,440,515, but the cost per train mile rose 
from 72.26d. to 77.07d. The ratio of expenditure to 
receipts was 74.93 as compared with 75.89. The increase 
in the locomotive department—which were 43.33d. ag 
against 38.10d.—were due to the increased price of coal, 
stores, and material ; coal alone cost £29,000 more. Also 
the employment of returned soldiers as cleaners at adult 
rates instead of youths contributed to the increased 
expenditure. 

Tur report of Colonel Pringle on a collision which 
occurred at Bamfurlong Junction on September 21st last 
has recently been issued. A light engine which was to be 
used to assist a goods train was allowed to stand on the 
up slow line because another goods train passing prevented 
it crossing on to the down slow line. Whilst so standing 
the light engine was forgotten, and an empty motor train 
was allowed to approach on the up slow line. A collision 
ensued, in which the driver of the motor train was killed. 
The fireman of the light engine did not go to the box in 
accordance with the well-known Rule 55, as the driver 
said that it was a movement frequently made, and he 
expected to set back on to one or other of the goods trains 
any moment. Colonel Pringle does not censure these men, 


as had such action been taken the collision would still have 
occurred, as the interval was very short. The signalman, 
who took all responsibility, did not use his reminders, as 
the goods train on the down line was giving him some 
trouble, and so he forgot the light engine ; moreover, the 
mo‘or train was_running before -its booked-time.- ‘Traék- 
circuiting is a suggested remedy. 
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A MATERIAL which, it is claimed, makes an excellent 
insulator for heat and cold has been produced from the 


‘lowest grades of waste paper by Mr. L. Edwards, of 


Twickenham. 


SHALE which has been found fairly widely distributed 
over the Parahyba district of Brazil is said to contain 164 
per cent of oil, as compared with about 10 per cent. for 
average Scotch shale. 


Tn some notes on Electro-culture, in the Beama Journal, 
Mr. A. F. Berry suggests that it might be worth while 
to introduce a seed drill which would alternately put in 
wheat and beans. The resulting crop, he says, would be 
better able to stand the knocking about of storms than a 
field of wheat alone. 


A NOVEL application of cold. storage is mentioned in 
Chambers’s Journal. Fruit farms in California were 
troubled with a plague of aphides, so ladybirds were 
gathered from their hibernating places and put in cold 
storage until the greenfly began to appear next season. 
The ladybirds quickly exterminated the aphides. 


Tests carried out by the London Hydraulic Power 
Company showed considerable economy when coke was 
mixed with the coal for its water-tube boilers. Coke 
was added in proportions of from 30 to 75 per cent. The 
steaming capacity of the boiler was increased by over 20 
per cent., and the over-all efficiency rose from 61 to 70 
per cent. 


Tue light from the tungsten arc is essentially whiter 
than that of gas-filled glow-lamps; the consumption is 
stated in the “Science Abstracts’’ of the Institution of 
Electrical Engineers to be 0.4 watts per candle-power, 
and the intrinsic brilliancy about 40 Hefner candle-power 
per square millimetre. The lamp is rich in actinic rays, 
and the nature of the source lends itself to projection and 
ultra-microseopic work. 


In discussing the possibilities of economising in the 
heating of houses, Mr. A. H. Barker, in The Builder, 
advocates a reduction of ventilation. He says that it is 
not uncommon for there to be from 5 to 10 interchanges of 
the air per hour in a room on account of the draught up 
the chimney of an ordinary open five, Such a rate of 
ventilation is unnecessary, and Mr. Barber recommends 
restricting the opening in the chimney to from 8 to 10 
square inches. 


In the course of a lecture before the School of Public 
Health, Boston, Mr. M. C. Whipple suggested the following 
reasons for the improvement in the colour of water caused 
by storage. At the surface the bleaching action of sun- 
light causes a decomposition of the colouring matter. 
Experiments have shown a reduction of about 50 per 
cent. in a month. Below a depth of 5ft. the action is 
not appreciable owing to exclusion of light. Oxidation 
by beneficent forms of bacteria also plays a réle: but the 
greatest factor of all is probably due to a neutralisation 
of electric charges carried by the colour particles. This 
results in their coming together to form particles large 
enough to settle out. 


In the valley of Kossovo, Macedonia, coal in abundance 
is found. Along the Sitnitza River, and in the valley tc 
the south-west of Prishtina, the coal deposits are extensive 
and valuable. The layers are usually about 4ft. thick. 
and show above the ground, in some places. In the 
valley of Prizrend coal also appears above the ground in 
layers averaging 2it. thick, while in the Piscupshtina 
valley the surface layers average from Qin. to 4ft. 4in. 
thick. On the Tcherna River are layers from 3ft. 3in. to 
6ft. 9in. thick. While peasants were recently digging a 
well in the Ressen Valley, coal was found 16ft. from the 
surface ; the vein was 2/t. 3in. in thickness. In the dis- 
tricts around Skopie coal is found in quantity and of very 
good quality, the veins being from 2it. to 3ft. in thickness. 
In the vicinity of Bardovtzi to the west of Skopie, the same 
kind of bituminous coal is found. 


ConcLupine its twelfth annual report, the Bengal 
Smoke Nuisance Commission says it does not propose 
to inflict columns of figures on its readers. Such figures 
seldom convey much information to those who are expected 
to read them, are still less‘ often convincing, are always 
dull. What it is desired to achieve is to induce people to 
think what smoke reduction really means. To most of 
those touched by such work it is feared that it appears 
as more of a nuisance than the nuisance it strives to 
mitigate. Apart from the fuel-saving side of this question, 
reduction of the emission of smoke in a large densely 
populated area like Calcutta is a most important part of 
the means adopted for the preservation of the health of 
the people, as well as their comfort, and it is the obvious 
duty of every citizen to help in this work by assisting the 
Commission’s staff in every possible way, and to put up 
cheerfully with the extremely mild interference with 
their work which is inevitable if the necessary instruction, 
advice, &c., is to be given to the staff engaged in the 
furnace-house. 


THE process of manufacturing tinfoil in China is ex- 
tremely simple, and is carried on chiefly around Swatow, 
where about 700 tons of tin are used for the purpose 
annually. The tin is cast in stone moulds to form thin 
plates, which are cut up into small pieces about 2in. by 
l}in. These, to the number of 210, are placed ontop of 
each other on the smooth surface of a slab of granite and 
beaten with a hammer. When the sheets have attained 
the desired thinness a similar stack is added, and the 420 
sheets are hammered as before. This operation is con- 
tinued until the pile contains about 3360 sheets, and 
measures about 12in. by. 24in. During the last two 
beating processes leather of two thicknesses is placed 
between the granite slab and the foils, and “‘ waste foil * 
is used as a covering to reduce tearing from the impact 
of the hammer. The stack of sheets is now cut into three 
sections, which are placed on top of each other and again 
pounded until the sheets are about 13in. by 18in., when the 
process of manufacture is complete. During the first 
stage the foil is steamed each night, and during the second 
stage it is heated in a special oven over a charcoal fire 
at frequent intervals to prevent the foils sticking together 
and to secure a-smooth surface. It is claimed that 100 Ib. 
of tin produce between 60 Ib. and 70 Ib. of good foil. 
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Miscellanea. 





THE proposed improvements of Osaka Harbour, Japan, 
will cost about £800,000. - 

A VALUABLE deposit of iron pyrites is said to have been 
discovered in Tarna and Wilhelmina, Lapland. 

Two new Portland cement factories are to be put down 
at Kawasaki and in Hokkaido, Japan, at a cost of some 
£400,000. 

Tur average daily consumption of water in Manchester 
has grown from 32,294,958 gallons in 1900 to 51,383,757 
gallons per day during last year. 

PETROLEUM of good quality has, we hear, been found at 
a depth of about 2000ft. near Challaco, on the Southern 
Railway, Bahia Blanes, South America. 


GRANGEMOUTH, the coaling port on the Firth of Forth, 
which has been closed since the beginning of the war, 
has been reopened for mercantile shipping. 

Tue Belfast shipbuilders, Messrs. Harland and Wolff, 
have arranged to amalgamate with David Colville and 
Sons, of Motherwell, with the object of ensuring a good 
supply of materials. Sa 

Ir is stated that a factory has been started at Gothen- 
burg, in Sweden, for the manufacture of mica insulating 
materials, and that supplies will be derived entirely from 
native sources, the concern having its own mines. 

Tat Midnapore Municipal Board, India, is asking 
for a further grant of Rs. 154,551 for their water supply 
scheme, as a revised estimate has shown that it will cost 
Rs. 554,551 as against the original estimate of Rs. 400,000. 


Iv is a remarkable indication of the trend of events that 
Yarrow and Co., Limited, intend gradually to diminish 
their output on the Clyde, and increase their output in 
their works at Vancouver, on the Pacific Coast of North 
America. 

WHEN using ordinary petrol a motor car engine receives 
from 4.25 to 4.5 B.Th.U. per 100 cubic inches of combus- 
tible charge. With town gas of 460 B.Th.U. per cubic 
foot, the engine gets about 3.8 B.Th.U. per 100 cubie 
inches of charge. 

Tne Institution of Civil Engineers, at the meeting held 
on January 28th, elected upon its Roll of D'stinguished 
Honorary Members, Marshal Foch, O.M.; Field-Marshal 
3ir Douglas Haig, K.T.; Admiral Viscount Jellicoe of 
Scapa, G.C.B., O.M. 

Tue Kearney railway, which it is proposed to construct 
between Beresford-square, Woolwich and North Wool- 
wich Station will be about ? mile long, and it is proposed 
to do the journey in a minute. The gradients into and 
out of the stations will be 1 in 7. 


AN experiment made with a blind man at Baltimore 
inspires hope that success may be attained in teaching the 
blind how to make cores, although it is believed that 
some special devices may have to be perfected before 
sightless men can reach a production basis. 


a 1 


AccorpInG to the Board of Trade Journal, the National 
Association of Purchasing Agents of the U.S.A. has finally 
idopted twosizes for all cataloguesand booklets—namely, 
Thin. by 102in. and 5jin. by 7jin. The Graphic Arts Section 
of the Canadian Manufacturers’ Association has also 
approved a table of standard sizes for catalogues and 
booklets. 


THE water supplied from the Krishnaraja Sagara - 
reservoir, on the Cauvery River, Mysore, is shortly to be 
utilised for power generation in two more stations. The 
water is already used in four plants, aggregating over 
18,000 horse-power, another 4000 horse-power insta!lation 
's in progress, and a sixth one, of thesame size, is in con- 
-emplation. 


Tur Board of Trade has announced that the exemption 
from the surcharge of 15 kroner per ton levied on coal, 
coke-oven coke and patent fuel shipped to Denmark 
which was granted by the Controller of Coal M-nes in 
respect of shipments under contracts made after December 
31st, 1918, has now been extended to cargoes for Denmark, 
the loading of which was commenced on or after the 
25th inst., irrespective of the date of the contract. 


A quick piece of reconstruction work was recently 
carried out in Wyoming, U.S.A., when a 250ft. suspension 
span, carrying an aqueduct over the Big Horn River was 
twice rebuilt in six weeks. The structure was swept away 
by a flood the first time and failed through one of the 
cables parting the second time. It was carried by two 
2}in. cables and had a wood stiffening truss. The aque- 
duct was of 54in. cast iron pipe, but on the second breake 
down 48in. wood-stave pipe was substituted. 


As an evidence of the necessity which exists for im- 
mediate action, the latest published returns show, say the 
British Industrial ‘Safety First ’’ Association, that, 
in 1914, 969 persons were killed, and 147,945 were injured 
by accidents in workshops and factories alone, a large 
proportion of which would, undoubtedly, have been pre- 
vented had those who became casualties been educated 
in matters pertaining to their own safety. Millions of 
pounds paid in compensation, and huge sums of. money 
lost to workers as wages, might have been saved and 
utilised to better advantage, and untold suffering have 
been obviated. 


Tue Controller of Timber Supplies has announced that 
reduced maximum prices for imported softwood will come 
into force on Monday next, February 10th. Concurrently 
with the introduction of the new prices, the system of 
allocating rations will be abolished, and the stocks held 
by the timber supply department will be disposed of in 
parcels of 50 standards or more. Applications for a rebate 
where firms have purchased from the department under 
the old prices can only be considered where no portion of 
the goods has left the dock or store yard on which the 
delivery order was issued. All such applications should be 
made to the Government Buyer, at. Salisbury House, 
Finsbury-circus, London, E.C. 2., and should be accome 
panied by the delivery order on which rebate is requested, 





A schedule showing the maximum prices is printed in full 
in this week’s Board of Trade Jou 
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British Naval Design—An American Tribute. 


CONCURRENTLY with the official statement from 
Washington that no expenditure for capital ship 
construction under the new three-year programme is 
to be incurred until after the conclusion of peace, 
an interesting report reaches us with regard to the 
six American battle-cruisers which were authorised 
in 1916, but apparently have not yet been laid down. 
When the original plans for these vessels were pro- 
mulgated, their daring novelty evoked much criticism, 
mostly adverse, and from the very first it was doubt- 
ful whether they would be built on the lines proposed. 
[t now appears that the laying down of all six ships 
has been postponed on the urgent recommendation 
of Admiral Sims. Commander-in-Chief of the United 
States naval forces in Europe, “ until the efficiency 
of the new cruisers constructed by Great Britain 
has been investigated.” 

In the recently expressed opinion of Admiral 
Sims, the latest British vessels are “‘ superior to the 
un-armoured but swifter vessels contemplated by 
America.” As this officer has been in a position to 
study at first hand the trend of naval design in Europe 
for the last two years, his judgment naturally carries 
great weight, and we may take it that his virtual 
condemnation of the projected battle-cruisers— 
Constitution, Constellation, Lexington, Ranger, Sara- 
toga, and one unnamed—will result in the abandon- 
ment of these ships, so far at least as the initial 
plans are concerned. From time to time we have 
published such data of the “Constitution” class 
as were available, together with the technical criti- 
cisms to which the vessels were subjected and the 
rejoinder made by Admiral Taylor, of the Bureau 
of Construction. The main elements of the design 
were as follows: Length on water-line 850ft., over 
all 874ft., beam 90ft., mean draught 30ft. 1lin., 
normal displacement 34,800 tons. The machinery 
was to consist of turbines with electric reduction 
gear, designed for 180,000 horse-power and a speed 
of 35 knots. According to the Bureau of Construc- 
tion’s plan, half the total number of boilers were to 
be disposed above the water-line, where they would 
be protected by a curving steel deck. This arrange- 
ment was almost universally condemned, particularly 
by naval officers, who pointed out that the exposure 
of the generators to disablement by projectiles of 
medium calibre ran counter to the first principles 
of warship protection. The hull itself was to have 
an incomplete water-line belt of armour of no great 
thickness, but the main artillery positions and fighting 
stations were to be adequately protected. Ten 14in. 
50-calibre guns—in two triple and two twin harbettes, 
all on the centre line—were to represent the main 
armament, with eighteen 5in. quick-firing guns as an 
anti-torpedo battery. Of the eight torpedo tubes 
fitted, four were to be on the main deck, 7.¢., above 
water. Another distinctive feature was to be a 
special equipment for carrying and launching sea- 
planes. The estimated cost of each vessel when 
completed for sea was £5,500,000. Contracts for 
the first three had been placed with the Newport 
News Company—two ships—and the Fore River 
Company only a few weeks before the declaration 
of war on Germany, but in consequence of the heavy 
demand for destroyers and patrol craft which fol- 
lowed that event, all work on capital ships was tem- 
porarily suspended, and it does not appear that the 
three vessels were ever actually begun. That they 
would have been formidable ships goes without 
saying, but whether they would have had fighting 
qualities sufficient to justify the enormous cost is 
another question. One of the outstanding lessons 
derived from Jutland and other naval engagements 
of the war is the imperative need for robust pro- 
tection in all vessels which are likely to come under 
the fire of heavy guns. Stout protection, in fact, 
was shown to,be as indispensable a feature of the 





battle-cruiser as gun-power and speed, and it is 
precisely on this point that the plans of the “Con- 
stitution ” class leave so much to be desired. The 
new British cruisers to which Admiral Sims refers 
are apparently the Hood and Rodney, the first named 
of which is expected to make her trials in the coming 
April. Few authentic details of this class are 
known, but the displacement is believed to be about 
31,000 tons, and a speed of considerably more than 
30 knots is anticipated. The main battery will be 
eight 15in. guns. Unlike Renown and Repulse, the 
Hood is well armoured with a deep belt’ equal in 
thickness to that of any pre-war capital ship. Al- 
though somewhat smaller. and certainly much cheaper 
than the Constitution, the Hood promises to be a 
better all-round fighting ship, and we are not sur- 
prised that Admiral Sims has come to the same con- 
clusion. 

Unofficial messages indicate that the ‘ Constitu- 
tion” class will be entirely re-designed, with all 
propelling machinery and boilers placed well below 
the water-line, a complete belt of armour, ard a 
main battery of eight 16in. guns. In other words, 
the essential features of the latest British battle- 
cruisers are to be incorporated in the new American 
ships. It need hardly be said that this decision 
implies a handsome compliment to British naval 
architects and shipbuilders, whose prestige bas never 
stood higher than it does to-day. Just as the 
“ Majestics ” of 1893 became the universally accepted 
model for battleship construction in every foreign 
country, so our present-day capital ships, cruisers, 
and even torpedo craft are beirg duplicated more 
or less faithfully by all the leadirg naval Powers. 
It is, perhaps, the finest tribute of all that the United 
States, which has hitherto endeavoured to plan its 
fighting ships on original lines, should now be on the 
point of rejecting a purely American design in favour 
of one embod; ing what we are entitled to regard as 
typically British characteristics. 


The Strikes. 


Tt would, unfortunately, be possible to fill many 
columns. with detailed accounts of the progress of 
the present strikes, but little would be gained by so 
doing. It is more important to consider the means 
of arresting or dissipating them and to consider the 
right policy to pursue. That policy may be summed 
up in a few words—resistance to unjustifiable claims 
and to unwarrantable actions, coupled with ready 
and rapid consideration of real grievances. We 
put these two things side by side because it cannot 
escape the careful observer that we have on the one 
hand a number of outbreaks for which there is no 
kind of justificatiun, and on the other a number of 
disputes which could be settled and which, if they are 
not settled in time, are used by the engineers of the 
illegal strikes to foster their mischievous cause. One 
party may be met with reason ; to meet the other in 
the same spirit would be but to waste breath and 
energy. As an example we may put the case of the 
Railway Clerks’ Union. Had the resistance to 
recognition of the Union been persisted in the railway 
clerks would have come out and been swept into the 
vortex of the general strikes; by the agreement to 
recognise the union the clerks, at least for the time 
being, have no excuse for joining the enemy. It 
is probable too that the adjustment of the forty-seven 
hour day could be settled by discussion. There is as 
far as we have been able to discover no general 
dissatisfaction ; sixty or seventy per cent. or even 
more of the men are pleased by the change, but it 
came with such suddenness that they were not able 
to accommodate themselves to the new conditions ; 
some inconvenience has resulted, and on that incon- 
venience the agitators have worked. The strikes 
against the forty-seven hours are, of course, inde- 
fensible because they are unconstitutional, but a little 
tactful handling by Sir Robert Horne may soon put 
that matter right. 

It is when we come to consider the Belfast and 
Clyde strikes for a forty-hour week that we find 
ourselves on totally different. ground. An uglier 
word than strike would be more appropriate. To 
reason with the people who are fcmenting the 
outbreak both in the cities mentioned and now in 
London, would be folly. They have adopted tactics 
of the basest kind, for they seek to blackmail the 
nation by interraption of the public services—light, 
heat and transport—and they make more than veiled 
threats of rioting. It is clear to the sober portion 
of the inhabitants of these islands, by far the larger 
part, that actions of the kind cannot be tolerated, 
and we believe that the public is now so convinced 
that the issue is a trial of strength between it and 
a small army of insurrectionaries that it means, 
at whatever inconvenience to itself, to show a stiff 
upper lip, to see the matter through, and to beat a 
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movement that it is convinced would, if persisted in, 
destroy the industry and social peace of the country. 
The public will give no ear to the plausible reasons for 
a forty-hour week that have been advanced; it 
will say and prove by its action the force of its con- 
viction, that no one section of the community can 
be allowed to gain whatever ends it may desire by 
taking the rest of the community by the throat. 
Actions so violent will not be tolerated ; the public 
has borne the inconvenience in Glasgow, and the 
latest reports from that centre show a weakening 
of the strike ; it will bear them in Belfast, and above 
ail in London, it will suffer the grave inconvenience 
that interference with the railway services is causing 
rather than suffer men who have taken the law into 
their own hands, and have defied the nation, for their 
own ends, to succeed. There existed before the war 
an association for combating general strikes ; we hope 
to see it revived. It was a voluntary organisation 
of persons who were prepared to devote part of their 
time to work—at power-stations for example--- 
which should be done by the strikers. It is now 
reported that through the promised services of such 
people, interruption of electric power if the E.T.U. 
carry out their threat to go out will be countered 
and we have no doubt that transport services of a 
kind might be maintained by similar volunteer 
action. But come what will, it is for the public 
itself to beat the recalcitrants by passive resistance 
to its outrageous methods. But the Government 
must see tc the maintenance of law and order, and 
must exercise its power to keep the outbreak within 
limits, and we observe with the greatest satisfaction 
that it has made strikes against such public services as 
the provision of light an offence under the Defence 
of the Realm Act. This action, coupled with the 
fact that the A.S.E. has “suspended” its district 
committees, can hardly fail to have a salutary effect. 

Our sympathies go out to Sir Robert Horne ; 
never did a man enter on a more difficult post in a 
more difficult time. We have seen in certain quarters 
criticisms of his appointthent. These are certainly 
unwise, and they are also unfair. The new 
Minister has now the chance to prove his mettle, and 
hurried condemnation is decidedly ill-timed at the 
very moment when he is engaged in wrestling with 
a gigantic problem, and when he may prove by his 
handling of it his aptness for the unenviable position 
he fills. So far—and to him as the responsible 
Minister, we must give the credit—the Government 
has refused to intervene; we hope it will continue 
in that attitude, doing no more than suppressing 
riotous behaviour, protecting willing workers, arrest- 
ing law-breakers, and assisting the country to carry 
on its lawful vocations, whilst leaving the rest to the 
pressure of public opinion, a force which at last has 
been roused, and from which we may expect great 
results once it is allowed unhampered to use its 
tremendous power. 


No Railway Policy Yet. 


THE chairman of the Great Eastern Railway, 
Lord Claud Hamilton, is one of the few holders of such 
positions who appreciate fully that directors are 
custodians of the money provided by the shareholders, 
and that it is their duty to account for the way in 
which the property has been managed. Lord Claud 
always covers a very wide field in his speeches at the 
annual meetings of the two railways over which he 
presides, and may, generally, be relied upon to say 
something out of the common, and, probably. to make 
some revelation that other chairmen would hide away 
in their bosoms as a State secret that should not be 
disclosed. This characteristic has just served a very 
useful purpose, as at the East London meeting on 
Friday last, Lord Claud told the shareholders, and, 
through them, the general public, that Mr. Bonar Law 
had, on the previous Wednesday, informed the chair- 
men of the eleven principal railway companies, that 
the Government had not, as yet, any definite railway 
policy, although the question of the future manage- 
ment of the railways of the United Kingdom 
was still receiving the closest examination. This 
is not only valuable information, throwi ing light, 
as it does, on a matter that has been, and is, giving 
grave concern to many, but it was accompanied by 
another pronouncement which was that the Govern- 
ment considered itself absolutely pledged by the 
assurance given by Mr. Runciman, when President of 
the Board of Trade, to Sir Gilbert Claughton, the 
chairman of the London and North- Western Railway, 
that the Government control of the railways should 
continue for two full years subsequent to the declara- 
tion of peace—-and that meant final peace, and not 
armistice. There is no need for us, after the considera- 
tion we have given the subject, to point out the impor- 
tance of both these declarations. It is, in some 


respects, good news to know that the Government 





sis not committed, as Mr. Churchill averred, some time 


ago, to nationalisation. It is also gratifying to know 
that the companies will have, after peace has been 
declared, two full years to restore, at the expense of 
the State, the lines to their pre-war good condition. 
For whose subsequent benefit this restoration will 
be effected, it is, unfortunately, not yet known, 
But the more the subject is considered the more must 
it be recognised that the railways are best under 
company-management, at whatever price that has 
to be obtained. 








Labour Unrest. 


(By an Employer.) 


For some time past, it has been generally realised 
that as soon as the terms of Peace are settled, this 
country will have an exceptional opportunity of 
increasing its trade and regaining, to a large extent, 
the supremacy it once held in this respect. 

Manufacturers are fully alive to this, and have been 
taking steps to promote their interests by forming 
associations, increasing the number of their foreign 
agents, and preparing to specialise with a view to 
meeting foreign competition. The Government also, 
not in former times unduly zealous to recognise its 
responsibilities in this connection, is now taking active 
steps to assist the manufacturers. The Board of 
Trade, the Ministry of Reconstruction, the Ministry 
of Labour, and several other Departments of the 
Ministry of Munitions are directly, or indirectly, 
interesting themselves in the matter. 

But all this endeavour will go for nothing if the 
present deplorable conditions existing between Capital 
and Labour are permitted to continue. Strikes are 
occurring all over the country, and there is great 
danger of the trouble spreading to such an extent 
that, instead of our increasing our prosperity, we shall 
find ourselves in a worse position than we were before 
the war. 

There are several features in connection with the 
strikes now raging which are altogether unusual, 
and it may be worth while, before discussing the 
remedy, to consider these and their causes. The 
most noticeable is that the strikes are occurring at a 
time when the workmen are enjoying a prosperity 
they have never enjoyed before, and when the 
machinery for protecting their interests and settling 
disputes, if not perfected, has been improved to an 
unprecedented extent. The trouble is happening at 
a time when the Trades Unions are far more powerful 
than they were, and are, therefore, in a much better 
position than hitherto to insist on legitimate griev- 
ances being considered and remedied. The war has 
taught employers to realise the fact that conditions 
with regard to labour have altered materially : and 
although before the war there were many employers 
who refused to recognise the Unions, or to discuss 
questions of difference with the Union officials, there 
is hardly an employer in the engineering trade who. 
now attempts to maintain this attitude. 

Another feature of the present strikes is that the 
demands made in different districts are entirely 
different in character. In one district the demand is 
for 44 hours per week, in another for 40. In some 
cases the dispute is in connection with the hours 
of starting and leaving work, in another on the 
question of breaking off for 15 or 20 minutes’ interval 
for refreshment during working hours. Another 
feature is that most of the strikes now oceurring are 
disapproved by the Union leaders, who, in most cases, 
are withholding strike pay. Another noticeable fact 
is that the strikes are seldom of long duration. 
Another noteworthy feature is that, speaking generally, 
there is very little trace of animosity among the men 
towards the employer. 

All these exceptional features are easily explained. 
Although the prosperity of the working man is 
now greater than ever before, his experience during 
the war was that he had only to make a demand, 
coupled with a threat to strike, to ensure some con- 
cession, whether his demand was reasonable or not, 
and he cannot see, therefore, why he should not 
continue, at frequent intervals, to pursue so profitable 
2 course of action. That the demands now being 
made in different districts vary, is due to the fact that 
the present strikes are initiated by an irresponsible 
minority in the different districts, who are pursuing 
this policy quite irrespective of whether their Unions 
approve of their action or not. The attitude of the 
accredited representatives of the Trades Unions clearly 
shows that, officially at any rate, the strikes do not 
meet with their approval. They are seldom of long 
duration ; as, for the last four years, when trouble has 
occurred, the employer has received practically no 
support from the Government, and has apparently 
resigned himself to give way; and maybe he will 
continue to do so until he is faced with the alternative 
of either taking a firm stand or going through the 
Bankruptcy Court. 

That there is very little sign of animosity on the 
part of the workman against the employer is explained 
by the fact that he is aware he has no real grievances 
against him, but regards him as a capitalist’ who, 
with the assistance of the Government, can be ex- 
ploited in his, the workman’s, interest. 








Several reasons have been advanced to account 
for the present deplorable conditions of affairs, and 
the daily papers have published innumerable articles 
and letters on the subject, many of which have been 
written by individuals not conneeted with the trace, 
who show lamentable ignorance of the subject. 

Although there are several contributory causes, 
the root of the trouble is the policy adopted by the 
Government throughout the war whenever labour 
troubles arose. Only one claim can be made in respect 
of this policy, namely, that it has been generally 
consistent. 

Whenever any trouble has oceurrrd during the war 
in connection with engineering works, the Govern- 
ment has, with very few exceptions, failed to face tlie 
situation, or to consider, impartially, the merits of 
the case. The workmen have only needed to threat«:; 
to strike in order to get at any rate a portion of their 
demands conceded. The employer who, before th. 
war, could resist unreasonable demands, has bee 
allowed no say whatever in the matter. When 
employers were able to exercise their authority and 
trouble occurred, the disputes were, as a rule, defi- 
nitely settled. When trouble has occurred during the 
war, the Government have carefully avoided any rea! 
settlement by compromising in a manner which onl, 
temporarily got over the difficulty. Nor has the 
Government been impartial. There are cases on 
record, where, during a dispute, the Trades Union 
officials have toll the masters, before the Govern 
ment’s decision has been given, what that decision 
would be, and, when the award was published, it 
was found that the Trades Union statement was 
correct in every particular. 

There is another contributing factor which should 
not be overlooked. The strikes are, in a great 
measure, due to the fact that the workman at present 
holds a very exaggerated view of his importance to the 
community. He is not to blame for this; as, 
throughout the war, both the politicians and the 
Press have done their utmost to foster this belief. 
He is, of course, indispensable ; but the fact that 
women and young boys have, in many instances, 
undertaken work previously performed by skilled 
workmen, and have done it as quickly, and as well, 
after only a few months’ training, should cause the 
rank and file of the working men to realise that the 
skill they possess, in many instances, is not, after all, 
so very difficult of attainment. How would the 
country have fared during the war without the 
knowledge, initiative and brains of the employers. 
and the assistance of their highly trained staffs ? 
What sort of a show would the workmen have made 
without their help ? Does anyone believe that the 
men who designed the special plants and machinery 
for turning out munitions of war in enormous quanti- 
ties, and in an incredibly short space of time, could 
have been replaced by others equally efficient, who 
had only received a few months’ training ? The fact 
is, that far too much has been said about the impor- 
tance of the working man, and far too little about 
the brains and energy of the heads of the engineer- 
ing concerns, without whose assistance we should 
probably have lost the war. 

The working man, though indispensable, will have 
to realise that, after all, he is only a unit—and by no 
means the most important unit—-of an organisation 
which demands many qualifications which he does 
not, and never can, possess. His realisation of this 
fact. will go a long way towards a satisfactory solution 
of the present difficulty, especially if he can also be 
convinced that high wages do not necessarily mean 
prosperity, and that restriction of output is fatal t to 
his own as well as to the country’s interests. 

With regard to the remedy. The Roveiiindet, « so 
far, has taken the view that as the present strikes 
are not approved by the Trades Union leaders it 
cannot interfere in the matter. It is a little difficult 
to understand this attitude. It would appear that. 
as the strikes are not being conducted on orthodox 
and official lines, the Government considers it is 
unable to intervene officially. It loses sight of the 
fact that these strikes, in the interest of the nation, 
have got to be stopped, and that it is its duty to stop 
them. If legislation to enable them to do so is 
necessary, steps should at once be taken to give them 
the requisite power; at any rate, those who are 
willing to work must be protected, and the system 
of “massed” picketing should at once be made 
illegal. 

The course the Trades Unions should adopt is 
clear. At present a minority of their members is 
disobeying their rules and setting them completely 
at defiance. The officials must justify their position, 
which, at present is humiliating, and at once expel 
from the Unions any members who are spreading 
disaffection, or who promote strikes against their 
orders. The great majority of the men are anxious 
to continue work, and the effect of this would be that 
they would return to work at once,while the truculent 
minority, who set their Unions at defiance, would, 
as non-unionists, find great difficulty in obtaining 
employment, and would thus be rendered compara- 
tively harmless. The final remedy rests with the 
employers. They should, in the first instance, 
use their influence, which, if properly exerted, is 
considerable, to bring pressure on the Government to 
deal firmly and promptly with the situation. Failing 
this, they will be compelled to take matters into their. 
own. hands and fight the question out. 
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Literature. 


Jane’s “* Fighting Ships.”” 1918. Sampson Low and 
Co., Limited. 30s. 


THE twenty-first edition of this well-known naval 
annual was delayed through various causes over 
which the publishers had no control. The sudden 
ond of hostilities last November, and the subsequent 
relaxation of the naval censorship, made it possible 
to amplify very considerably the data relating to 
the belligerent navies, and to append a supplement 
dealing with the war construction of the British Fleet. 
This is a most valuable feature, the inclusion of 
which more than justifies the delay in publishing 
the book. In the capable hands of the acting editor, 
Mr. Maurice Prendergast, ‘‘ Fighting Ships’ makes 
steady progress towards that ideal of comprehensive- 
ness and perfect accuracy which should be the aim 
of every book of this description. The supplement 
alluded to gives the names, launching dates, and such 
particulars as are known of most of the vessels com- 
pleted for the British Navy since the outbreak of 
war. At such short notice it was manifestly im- 
possible to include all these vessels, but the majority 
of them are given, and a study of this section fills 
the reader with astonishment at the gigantic achieve- 
ment of our shipbuilding and affiliated industries in 
the last four and a-half years. ‘It.explains, too, why 
the output of mercantile tonnage remained so com- 
paratively small throughout that period, for with all 
the largest establishments heavily oceupied with 
Admiralty contracts, mereantile work had to take 
second place. 

Most of the new types cited in the supplement have 
already been mentioned in our columns. Of the new 
battle-cruisers, the Hood has been launched, and 
the Rodney is apparently still on the stocks, but as for 
the Anson and Howe “ it cannot be definitely ascer- 
tained if these ships do really exist.’”” Among the 
new cruisers are four of the so-called ‘‘ Elizabethan ”’ 
class, bearing the names of such great sea captains as 
Frobisher, Hawkins, Effingham and Raleigh. Their 
displacement is given as 8000 tons—we believe it is 
nearer 10,000—they are designed for a very high 
speed, and will carry a 7.5in. armament. Many 
light cruisers were in hand when the armistice was 
signed, but it is possible that those in an early stage of 
construction will not be proceeded with. Particulars 
are given of the innumerable monitors, destroyers, 
sloops, submarines, and various minor units and 
auxiliaries which have come on the scene since 1914. 
There is a carefully compiled list of all naval losses 
during the war, a most useful feature for which Mr. 
F. E. MeMurtrie is responsible. The abolition of the 
naval censorship came too late to permit the restora- 
tion of photographs and silhouettes in the British and 
United States sections, but all illustrations are to re- 
appear in the next edition, which is promised at an 
early date. 

Nearly 150 pages are devoted to the German navy. 
An immense amount of information—much of it new 
~—has been brought together on this subject, and we 
would particularly direct attention to the “* Sub- 
marine’’ pages. The entire German under-water 
fleet is analysed, described, and largely illustrated, 
with a wealth of detail that will satisfy the most 
exacting.critic. Although this section was prepared 
before the armistice, very few discrepancies have 
been revealed by the more authentic data which 
have since become available, and we imagine that 
the German naval authorities will be somewhat dis- 
concerted when they find that their jealously-guarded 
secrets would in any case have been divulged in the 
1918 ‘ Fighting Ships.’’ The largest German sub- 
marines afloat last November are given as the U 143- 
150, understood to have been launched in the summer 
of 1918, and to have the following characteristics: 
Displacement about 3200 tons on surface, about 
4000 tons submerged. Dimensions: 361ft. long, 36ft. 
broad, 20ft. draught. Steam turbines or Diesel 
engines of 7000 horse-power = 18-19 knots on surface, 
with usual batteries and motors of 3500 horse-power 
for 9-10 knots submerged. Armament, probably 
two 5.9 in guns and eight torpedo tubes. 

The steady expansion of the United States Navy 
in recent years is a matter of common knowledge, but 
it may surprise many people to learn that it now 
includes twenty-nine battleships of the Dreadnought 
type, built, being built, or projected, besides the six 
battle - cruisers which have been authorised. 
Strangely enough, however, the United States fleet 
does not possess a single modern light cruiser, though 
ten of these vessels were to have been built under the 
three-year programme adopted in 1916. 

In the Japanese section there are striking illustra- 
tions of the new battleships Hinga and Ise, which, 
with a displacement of 31,260 tons and a battery 
of twelve 14in. guns, take rank among the most 
powerful vessels in the world. Two still larger units 
are under construction, and a further two are pro- 
jected. ‘“‘If financial conditions permit,” we read, 
“it is the intention of the (Japanese) Navy Depart- 
ment, according to report, to introduce a new pro- 
gramme in 1921, with a view to expanding the Fleet 
to the ‘ Eight-eight Standard.’ 7.e., to form one 


squadron of Dreadnoughts and one squadron of 
battle-cruisers, each squadron being composed of 
eight units.”’ 
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For obvious reasons France has made few additions 
to her naval forces since 1914, the only newcomers 
being a’ few sloops and submarines, besides ten des- 
troyers built in Japanese yards for the French Govern- 
ment. There are, however, indications of a coming 
maritime revival across the Channel. where the 
immense significance of sea-power is now well under- 
stood. 

The Russian section is enriched by the first authen- 
tic news of the ‘‘Gangut”’ and ‘‘ Volia”’ class of 
Dreadnoughts. 

Under its present direction, ‘‘ Fighting Ships” 
pays full attention to the minor navies, which have 
now been largely revised and re-illustrated. No 
doubt, Sweden, Holland, and Denmark had a definite 
purpose in view when they built the small coast 
defence battleships which appear in these pages, but 
it is not easy to guess at that purpose or at the raison 
d@étre of such vessels, which are, of course, utterly 
outclassed by the oldest Dreadnought. From the 
technical point of view, however, there is much to 
interest and admire in such a skilfully designed ship 
as the Sverige. The South American navies are, 
as usual, well covered and illustrated. 

“ Fighting Ships,’’ we may add, is something more 
than a mere naval annual; it is, indeed, a veritable 
encyclopedia of naval material, and we do not know 
which to admire the most, the comprehensive way 
in which the subject is treated or the obvious en- 
deavour that is made to verify every item, however 
insignificant. ‘ 


SHORT NOTICES. 


Practical Electricity. By Terrell Croft. New York: 
The McGraw-Hill Book Company. 10s. 6d. net.—This 
is a book suitable for young technical students or artisans 
wishing to gain some knowledge of the theory of the plant 
they handle. It commences with the supposition that 
“electricity is the stuff of which everything tangible is 
made,”’ and goes through the broad principles governing 
all electric appliances up to polyphase generators. The 
illustrations are well done. 

Concrete Engineers’ Handtook. By George A. Holl 
and Nathan C. Johnson. New Ycrk: The McGraw- 
Hill Book Company. 1918.‘ 21s. net.—A volume of 
nearly 900 pages, dealing with concrete construction of 
all kinds, from both practical and theoretical points of 
view. It ie naturally concerned chiefly with American 
practice and materials, but the line illustrations, of which 
there are a great number, should prove a useful addition 
to the data in most constructional engineers’ offices. 








Institution of Mechanical Engineers 


THE papers on electric and oxy-acetylene welding 
which had been previously read in London before the 
Institution of Mechanical Engineers, were again 
read and discussed at a meeting at the Engineers’ 
Club, Manchester, on Thursday, January 30th. 
There was a very good attendance of members and 
visitors. Mr. Daniel Adamson presided. Mr. Heaton 
read abstracts from his paper on electric welding, 
incidentally mentioning that he had no financial 
interest in any of the processes. Mr. Cave’s paper 
was taken as read, and the other two papers by 
Messrs. J. H. Davies and F. Hazeldine were read 
by the authors ¢n extenso. With barely two hours 
allotted for the meeting, the reading of three papers 
did not allow of much time for discussion. In open- 
ing the latter the Chairman said the metallic are 
system of welding was the most easily learned. He 
did not think that the system of testing the strength 
of welded articles was all that was required, and users 
of these processes must develop methods of inspec- 
tion to ensure reliability. He wished to know which 
system was the best for welding large bodies of metal, 
in which allowance must be made for expansion and 
contraction. 

Mr. J. P. Bedson said he had used the electric 
welder on a large scale for wire with satisfaction, 
and recommended the use of the acetylene blow- 
pipe for getting rid of large masses of metal aceumu- 
lated in rolling. 

Mr. Alfred Saxon gave some of his own experiences 
in the use of electric welding processes. He said the 
boiler and machinery insurance companies had been 
users of the oxy-acetylene processes, and were quite 
prepared to take the risk. He mentioned an ii- 
stance in which hehad used the electric welder to 
make good some defects in a cast iron cylinder, and 
found that the welded parts were too hard for 
machining. They had to be dealt with in the grinding 
machine. Mr. Graham gave instances of fractures 
of steam pipes, fly-wheels and breech ends of large 
gas engines, the repair of which by electric welding 
had resulted in failure. Mr. Ingham referred to the 
use of oxy-acetylene welding for steam boilers, and 
his experience in this connection had not been en- 
tirely satisfactory. He said too much depended 
upon the human element in this class of work, and 
that the insurance companies were opposed to the 
use of the method for plates in tension. Mr. Pollock 
said the only way to weld cast iron was to stud it 
and weld across the studs. He mentioned instances 
of locomotive frames which had been electrically 
welded, and gave great satisfaction, and to exemplify 





the saving which such repairs could effect, mentioned 
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the case of a broken Diesel engine crank shaft, 
which would have cost £750 to replace, being success- 
fully repaired for £90. Mr. Dunlop said the resist- 
ance type of welder beat all other methods both 
for speed and cost, but for miscellaneous work the 
oxy-acetylene process was the best. 

The authors briefly replied to some of the points 
raised in the discussion. 





Patents and Litigation. 





CoNSIDERABLE interest has recently been aroused as 
to the validity of British patents, and how it has been 
affected by the search made by the Patent-office. The 
accompanying diagrams illustrating the progress of 
litigation with respect to patents for a large number of 
years, throw some light on the matter. Fig. 1 isa “curve ”’ 
showing the otal number of patents considered by the 
Courts for different years. Fig. 2 shows the number 
held invalid over a similar period, and Fig. 3 indicates 
the number upheld for the same time. There is a slight 
difference to be noted, inasmuch as up to 1903 Fig. 3 
includes those upheld, or prolonged, and Fig. 2 includes 
those held invalid or not prolonged. In this connection 
it should be stated that no patent is prolonged except after 











a most searching examination as to its validity. The basis 
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of modern patent law and practice is the Act of 1883, 
which came into force in 1884. No search was made to 
ascertain the novelty of inventions described in specifi- 
cations filed under that Act. In 1902 a short Act was 
passed introducing the search principle, according to which, 
when a complete specification was lodged, the Patent- 
office made a search through British specifications back 
for 50 years. Owing to the large amount of work necessary 
in preparing indexes and so on, this Act did not come into 
force until 1905. All patents granted after that date 
were only allowed after having been searched. On the 
other hand, the Comptroller could not refuse the grant on 
the ground of anticipation, but could only insert a reference 
drawing the attention of the public to a prior case if he 
thought it of sufficient importance. 

In the next act, namely, that of 1907, he was entitled 
to refuse the grant if a specification wholly and specifically 
claimed what had been previously claimed by an earlier 
patentee. Thus all patents considered by the Courts 
after the dates indicated had been previously submitted 
to a search by the Patent-office. 

Now, referring to the diagrams, it will be seen that, 
whereas fluctuation in the total number of patents con- 
sidered up to 1905 was considerable, varying from 16 
cases in 1890 to 40 cuses in 1898, after 1995 there is 
practically a steady decrease. It would, therefore, 
appear that the result of the Patent-office search has, 
at least to some extent, been felt in the gradual decrease 
of litigation. 








THE Aztocar states that new car prices in 1919 will 
rule generally above the pre-war level, though the increased 
costs in labour and material will eventually be counter- 
acted to a large extent, perhaps wholly, and before the 
end of the year in certain cases, by simplified design, 
improved methods of manufacture, and bigger outputs 
from individual factories. The exceptions will probably 
be few and far between, for not even American motor 
manufacturers have been able to see their way to promise 
any reduction of prices in the immediate future. 
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20-Ton Locomotive Breakdown 
Crane. 


THE powerful locomotive breakdown steam crane, 
which is iJlustrated in the above engraving, was recently 
built by John H. Wilson and Co., Limited, of Birkenhead. 
It was originally ordered by the Russian Government, 
and intended to cperate on the Russian railway gauge 
of 5ft. The order was eventually cancelled, however, 
and the crane was taken over by the British Inland 
Waterways and Docks Department, the necessary change 
in gauge being effected. The des'gned working load of the 
crane is 20 tons at 20ft. radius, and it was actually tested 
up to 25 tons at that radius, the engraving showing it 
under that test. It is furnished, h»wever, with a suffi- 
ciently long jib to enable it to deal with loads of 15 tons 
up to 30ft. radius. 

The following motions, all worked by steam, are pro- 
vided :—Lifting and lowering ; revolving; jib adjusting ; 
and travelling. The crane will travel with a load of 10 tons 
at 30ft. radius end on. The full load of 20 tons is lifted 
at the rate of 20ft. per minute, and the speed on light 
load is 80ft. per minute. The engines have double cviin- 
ders 9in. in diameter by 10in. stroke. Steam at 100 Ib. 
per square inch pressure is supplied by a vertical cross 
tube type boiler, 4ft. 6in. diameter by 8ft. high. The 
total weight in working order is 60 tons. The crane and 
its mechanism are mounted on a ten-wheeled carriege. 
comprising one four-wheeled bogie and six fixed wheels, 
and is fitted with ordinary buffers and couplings. 
The wheels are 2it. 74in. in diameter on the tread. The 
jib, which is 27ft. long, can make one complete revolution 
in sixty seconds. Under its own steam the crane can 
travel up to five miles an hour, but the makers inform us 
that when drawn by a locomotive it can be taken at 
speeds of from twenty to twenty-five miles per hour. 
The total wheel base is 17ft. 6in. 

The Jifting gear has single and double purchase, and 
there are two powerful foot brakes designed to give full 
command over the maximum load. The barrel is 2lin. 
in diameter, and is grooved for wirerope. The load is lifted 
on double extra-plough sieel rope, 1}in. in diameter. There 
is sufficient room on the barrel to hold enough rope for 
a total lift of 40ft. 








Power Station Efficiences. 


A RECENTLY issued report of the Hydro-Electrie Power 
Commission of Ontario gives a large amount of data 
which emphasises and brings out in proper perspective 
several recognised axioms in the economical generation 
of electric power_by means of steam plant. Thus it is 








generally appreciated that smail units are comparatively | 


inefficient, and that low-load factors are bad for economy, 
but their relative importance is not so readily grasped. 
The Commission secured information from seventy- 
three steam-driven stations, using coal only as fuel, 
ranging in capacity from 650 to 149,000 kilowatts, and 
covering at least three years’ running. It is noteworthy 
that most of the installations in question were fairly 
modern, few being over six years old, and the plants 
may thus be taken to have been in good running order. 
The outstanding feature of the report is that while 
the smaller stations had an average thermal efficiency of 
only 3.5 per cent., the efficiency of the largest was 
13.1 per cent. At the same time, however, the coal used 
in the latter was of 8 percent. hetter quality than in the 
former, and it is always easier in practice to obtain a 
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CURVES CONNECTING COAL CONSUMPTION AND LOAD 


good efficiency with a good coal. Comparing the extreme 
stations as regards their load factors, the conditions 
were greatly in favour of the larger units. Thus the 
load factor on the 650-kilowatt plant was 29.3 per cent., 


while that of the 149,000-kilowatt station was 44.7 per | 


cent. 

A notewcrthy point in connection with the effect of 
load factor on the efficiency of electricity generation is 
brought out in the curves which we reproduce from the 
report. 
per kilowatt-hour decreases with an improvement in 
the load factor far more rapidly in the case of small plants 
than with those of larger output, and that a 500-kilowatt 
plant working at 90 per cent. load factor has as good an 
efficiency as one of four times the size with a 50 per cent. 
load factor. In ordinary working eonditions as they 


| there is hardly any advance. 


exist now, a factor of 90 per cent. is out of the question, 
but some stations have an 85 per cent. factor, and as 
electricity becomes more generally applied the condition» 
will improve. 

Leaving out the question of load factor and taking into 
consideration the size of the station only, it is found that 
the efficiency of coal consumption increases very rapidly 
up to 50,000 kilowatts, but that above 150.000 kilowatts 
At that point the coal 
consumption has dropped to 1.921b. per kilowatt-hour, 
and since the equipment now in use is getting near to the 
maximum possible efficiency it is not likely that a con- 
sumption of fess than 1.7 lb. will be obtained, taken over 
a whole year’s running. 

The conclusion pointed to from these considerations 
is that economy can be better secured by appreciably 
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increasing the load factors of existing stations of moderate 
size, rather than by building huge plants with only slightly 
higher load factors. Jn speaking of moderate size, it is, 
of course, intended to refer to plants of some 50,000 kilo- 
watts capacity. 

In another report the Commission discusses the possi- 


bility of conserving coal supplies by means of utilising 


Tt will be seen that the rate of coal consumption | 


water power for heating houses. The comparisons it 
draws are naturally only strictly applicable to Canadian 
conditions, where household heating is done much more 
thoroughly than in England, but are worthy of study 
by those who use the grcssly inefficient open English grate. 

It is assumed that an eight-roomed house will burn 
9 short tons of anthracite in its closed stoves per year. 
If the fires are kept going for 5000 hours this figure repre- 
sents a consumption of 3.6]b. per hour. This quantity 











Fes. 7, 1919 




















of coal would theoretically produce 17.5 horse-power, but 
it is assumed that the maximum temporary demand 
would be an amount of coal which would theoretically 
produce 26 horse-power. Allowing the stove to have an 
efficiency of 60 per cent. and the electric heater 100 per 
cent., the latter would have to have a maximum rated 
capacity of about 16 horse-power to replace the coal 
stove. From these figures it will be seen that if every 
house now heated by coal were to be converted to electric 
heating, the demand for power would be so enormous as 
to be prohibitive. The Commission estimates that with 
electric power supplied at as low a rate as 0.18d. per unit, 
coal would have to cost 74s. per long ton before the costs 
of heating by the two systems were equal. They go on, 
however, to point out the merits of electric heaters as 
auxiliaries for temporarily heating a room, and suggest 
the use of electric fans for circulating the air in rooms, 
and thus preventing the warmth rising to the ceiling while 
the floor remains cold. 








Automatic Arresting Motion for 
Power Presses. 


We have had brought to our notice by the makers, 
Messrs. M. Glover and Co., of Holbeck-lane, Leeds, a 
mechanism to which they have given the name of the 
“White Glove” automatic arresting motion for power 
presses. This mechanism, which is the joint invention 
of Messrs. Arthur Whitehead and Arthur William Glover, 
both of Leeds, is illustrated in the accompanying engrav- 
ings. It can be applied to that type of machine in which 
@ fly-wheel revolves freely on its shaft until a positive 
connection is established between the two parts by rocking 
@ rpring-pressed rolling pin or bolt into engagement with 
a longitudinally recessed key or striking piece extending 
the entire length of the fly-wheel hub, this rolling pin or 
bolt being usually either kept in engagement so that the 
intermittent movement of the slice is continued, or auto- 
matically disengaged after each complete revolution, so 
that the slide may be stopped at its highest point after each 
single stroke. The idea of the inventors was to provide 
an automatic mechanism whereby the slide might be 
brought to rest at the bottom of the down-stroke, in 
addition to stopping at the highest part of its stroke. 
This dwell at the bottom of the st1oke is intended primarily 
to give the article being stamped a longer period in which 
to assume the desired form while still under pressure in 
the dies. 

In general terms the inventors have effected their 
object by mounting on the frame of the press two pivoted 
tappet levers which, when the machine is in operation, are 
alternately rocked into the path of the trip lever of the 
spring-pressed rolling pin or bolt so as to cause the slide- 
operating shaft to be disengaged from its constantly 
rotating fly-wheel twice during each revolution, the first 
disengagement taking place when the elide is at the highest 
point of its up-stroke, and the second disengagement at 
the time when it is at the bottom of its down-stroke. 

The rocking of the two pivoted tappet levers is auto- 
matically brought about through the medium of con- 
necting levers and rods actuated by a cam or excentric 
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the spring-pressed trip lever D' rocking the rolling pin or 
bolt D of the shaft B into engagement with the longi- 
tudinally recessed key or striking piece E of the fly-wheel C, 
all of which are of ordinary construction. 

In the invention under consideration there are fixed to 
the side frame of the press over the shaft B a bracket F 
having bearings G carrying a bar H formed with a tappet 
lever J, and being connected by means of a lever K to the 
upper end of a rod L of an excentric M mounted on a 
countershaft N carried in bearings O of a bracket P, which 
is also attached to the side frame of the press. To the 
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machine shown in the half-tone engravings, one revolution 
of the fly-wheel C would give a single reciprocation to the 
slide, while each of the other two revolutions would be rest 
periods for the slide at the top and bottom of its stroke 
respectively. 

The countershaft N is fitted with a brake block X which 
is pressed upon by a spring, and which serves to arrest the 
movement of the shaft when it is thrown out of gear by the 
clutch W. The tappet carrying bars H § are also fitted 
with springs.H* S* for absorbing the shock set up when the 
trip lever D! strikes the tappet lever J T. . 
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ARRANGEMENT OF THE “WHITEXGLOVE” AUTOMATIC ARRESTING MOTION 


frame, too, but below the shaft B,is fixed a bracket Q, 
having bearings R carrying a bar S formed with a tappet 
lever T, and being connected by means of a lever U to the 
lower portion of the rod L. Rotary motion is imparted 
to the countershaft N from the fly-wheel C through the 
medium of chain gearing V, the chain wheel V* of which is 
loosely mounted on the countershaft N, but adapted to be 
locked to it at will, through the medium of a slidable 
clutch W mounted on the countershaft. 

On the countershaft N being driven by the chain gearing 
V the excentric M has the effect, through the medium of 

















MACHINE FITTED WITH THES ‘WHITE GLOVE” AUTOMATIC ARRESTING MOTION 


. 


fixed on the countershaft, which is driven from the fly- 
wheel by chain gearing. The working of the mechanism 
will be readily understood by reference to the drawing. 
In it the centre and right-hand views represent a sectional 
front elevation, and a right-hand sectional side elevation 
respectively of the fly-wheel portion of a power press fitted 
with the “ White Glove” mechanism. The small view on 
the left-hand side is a left-hand sectional side elevation 
taken on the line y, z, and shows the two tappets and the 
trip lever of the spring-pressed rolling pin. 

A is the side frame of the press, and B the slide-operating 
shaft upon which the fly-wheel C revolves freely, until a 
positive connection is established between them through 





the rod L and levers K U, of rocking the bars H § in their 
bearings G R, so that the two tappet levers J T are alter- 
nately rocked into the path of the spring-pressed trip 
lever D! of the rolling pin or bolt D, so as to cause the shaft 
B to be disengaged from the fly-wheel C twice during each 
revolution of the said shaft, the first disengagement being 
effected when the slide is at the highest point of its up- 
stroke, and the second disengagement at the time the slide 
is at the bottom of its down-stroke. The ratio of the 
chain gearing V and the action of the excentric M may be 
proportioned so as to give any desired amount of dwell to 
the slide to suit the work to be performed. For instance, 
with a 3 to 1 gear, such as is that which is fitted to the 





The inventors point out that by employing this auto- 
matic control mechanism in connection with power presses 
provided with heated dies for stamping articles such as 
cardboard caps and the like, the formation of the articles 
will be greatly enhanced by the consolidating effect pro- 
duced during the period of rest provided whilst in the 
heated dies ; and, further, that in the case where the press 
is designed either for embossing or printing, the rest period 
provided by the automatic control mechanism will have 
the effect of materially increasing the quality of the work 
produced. Furthermore, that in a press fitted with this 
mechanism the attendant is only called upon to feed the 
work to the machine ; and, if desired, the countershaft N 
may be provided with a pedal-operated or similar mechan- 
ism for enabling it to be rotated, when disconnected by the 
clutch W from the chain drive V, in either a forward or 
backward direction, or both, for make-ready or other 

urposes. 

Among the additional claims made for this mechanism 
are that it is an absolute safety device, and avoids such 
accidents as are experienced with machines fitted with 
pedal control; and that a machine fitted with it can be 
run much faster than a machine without it, the output in 
& given time being at least doubled, while the operator is 
saved the exertion of pedalling perhaps from 6000 to 
10,000 times pe: day. ‘ 








Progress in Turbine Ship Propulsion.” 





Tue high-speed turbine with the floating-frame reduc- 
tion gear. invented by Admizal G. W. Melvilie and M-. 
John H. Macalpine, has proved its reliability, not only for 
use on land but marine service as well. The records of 
the Westinghcuse Electric and Manufacturing Company 
show that beiween November, 1915, and September, 
1918, thirty-one ships using this equipment had been put 
into service, and of them, twenty-three had had no 
trouble with the propulsion machinery, four experienced 
some trouble due to improper lubrication, two to defective 
material, and one to errors in assembling the apparatus. 
None of these troubles were vital, and all were of a kind 
that might happen to any machine. One set of gears 
with the top casing removed is shown in the hal!-tone 
engraving on page 136. 

_ As large turbines are now being built which can deliver 
to the shaft about 80 per cent. of the energy theoretically 
available in the steam supplied to them, it is evident that 
further improvements in the turbine itself will not 
materially raise this efficiency. Hence, in order to improve 
the performance of the ship’s power plant—a matter of 
great importance in view of the rising cost of fuel—we 
must pay more attention to the auxiliaries and study the 
practice of the central station engineer, who has been 
able to obtain excellent results in the reducing of power 
costs. 

A much-desired system is one that will automatically 
maintain a predetermined temperature in the feed-water 
heater at all times, bleeding from the main turbine when 
more heat is needed and permitting surplus steam. from 
the auxiliaries not condensed in the heater to re-enter 
the turbine and do useful work. Such heat balance 





* Abstract of paper read by Francis Hodgkinson, chief 
engineer, Machine Department, Westingho.se Electric and 
Manufacturing Company, before the Society of Naval Architects 
and Marine Engineers, Philadelphia, November 14th, 1918, 
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systems have been used on land for some time, and should 
be developed for use at sea. Automatic valves that 
maintain the proper steam pressure and temperature 
balance are already available. With the advent of turbine- 
driven auxiliaries and electrical winches, all of the exhaust 
steam produced can be kept free from oil, so that the less 
expensive and more efficient open type of heater can be 
used in place of the standard marine tubular type. 
Centra] station engineers are to-day considering the use 
of steam at pressures as high as 600 1b., because of the 
higher operating efficiency thus secured. Economisers 
do not appear to have been used on ships, but there seems 
to be no reason why they should not be applied on express 
steamers, where they should permit a net gain of about 
10 per cent. in fuel consumption. 

Superheat has never been recommended in connection 
with the old slow-speed direct-connected turbines, but 
superheats of as high as 100 deg. Fah. should present 
no difficulties with the high-speed geared marine turbine. 
This should save some 4 or 5 per cent. of fuel. With a 
properly designed turbine the steam consumption will 
be 7 per cent. Lotter with 29in. of vacuum than with 
28in. The desirability of the use of such a vacuum is 
therefore obvious, but it can only be obtained when the 
most efficient condensing apparatus is used and when the 
greatest care is exercised to prevent air leakage. 

The oiling system is vital to the proper operation of the 
turbine, and too much attention cannot be given to the 
Jayout of the system so as to ensure an extreme degree 
of simplicity and reliability. In an ideal system the oil 
pumps should be placed at as low a level as possible ; 
the drain tank should be large and thoroughly drain 
the turbines through large sized pipes ; the pump suction 
should be placed several inches above the bottom of the 
drain tank, so as to avoid drawing dirty oil, but an 
auxiliary suction should be provided also that the tank 
can be completely emptied for cleaning ; the pump should 
discharge through coolers into an overhead gravity tank 
arranged some 20ft. above the machinery; duplicate 
coolers should be provided so as to permit either one to 
be cut out of service; the oil pressure in the coolers 
should be higher than the water pressure, so that no water 
can mix with the oil in case of a leak; the overload 
gravity tank should be supplied with a strainer and 
should contain a float-operated valve for controlling the 
speed of the oil pumps; and arrangements should be 
provided so that the presence of water in the oil can be 
immediately detected. 

Cross-compound turbines, in which the steam regularly 
flows tirst through the high-pressure cylinder and then 
through the low-pressure cylinder, are essentially designed 
for vessels which always operate at their maximum speeds. 
Where cruising speeds are required, the divided flow 
turbine is applicable. In this type all the steam passes 
through an impulse element in the high-pressure cylinder 
and then divides, one portion continuing through the 
high-pressure cylinder to the condenser and the other 
portion going through a separate low-pressure cylinder 
and then into the condenser. For cruising, the low- 
pressure cylinder can be cut out of service. This arrange- 


ment is also adaptable to constant speed steamers. It 
will give nearly as good performance as the cross-com- 
pound type, and has certain constructional advantages. 
A modification of the divided flow type is the series 
divided flow turbine, in which certain of the turbine 
elements are operated in parallel for maximum speeds 
and in series for reduced speeds. This obviates the use 
of a separate cruising turbine. For patrol boats and 
cutters an exceedingly simple form of turbine has been 
designed. It consists of a single re-entry impulse wheel 
with reversing buckets cut in the shrouds ot the ahead 
blades, and with steam pressure of 330]lb. and 27in. 
vacuum, the steam consumption by actual test is 14.9 lb. 
per shaft horse-power hour at 600 bhorse-power. 

It is frequent practice to provide two valves, one for 
ahead and the other for astern, but as this arrangement 
is somewhat inconvenient and permits both valves to be 
opened at the same time, the Westinghouse Company 
p-efers to provide a single valve which controls the steam 
in both directions and is more easily manipulated. 

There is much difference of opinion as to the relative 
merits of the electric and the geared turbine drive. Elec- 
trie drive is being installed on certain battleships, and 
while its operating success is certain, the question as to 
whether the increased complications, increased cost and 
weight of machinery, and increased steam consumption 
per propeller horse-power is warranted, can only be 
answered by future developments. 

One system of electric drive has been proposed which 
has promise of excellent economy. This consists of the 
use of a number of small Diesel engines, with cylinders 
not greater than 10in. in diameter, and therefore well 
within the limits of reliability, each of which is to drive 
a small generator. These units can, of course, be fitted 
anywhere in the ship. 








Two Curious Boiler Failures. 


SEVERAL interesting experiences which were passed 
through during last year are described in Mr. Stromeyer’s 
August Memorandum for the clients of the Manchester 
Steam Users’ Association. The following cases of a fur- 
nace collapse and internal uniform corrosion of a furnace 
will be read with interest. 

An inspector was recently sent for toreport on a severely 
collapsed furnace. He found no signs of shortness of 
water, nor of grease, nor of scale, in the boiler. Within 
a day or two the same firm telephoned that the furnaces of 
another boiler had collapsed. We thereupon asked them 
to draw off some of the water before emptying the boiler, 
and our chemist visited the works in the hope that he 
might find the reason for these mishaps. He too could 
detect no apparent cause for the collapse, but when he 
asked for the bucket of boiler water of which he wished to 
bring back a sample, it was found to be almost a solid 
mass of crystals which, on being analysed, proved to be 


sulphate of soda (Glauber salts). It thus appears that 
the boiler had been working not with water but with 
melted Glauber salts. This is the well-known salt with 
which the beautiful experiment on supersaturation is 
generally carried out. 

Comparing this collapse with collapses due to common 
salt in solution, it is quite evident that boiler water may 
without danger be allowed to contain a much larger 
percentage of sulphate of soda than of common salt, 
for, judging by a well-authenticated case of a new boiler 
of 200 lb. pressure, collapse took place when the percen- 
tage of salt in the boiler water reached 8 per cent. In the 
present case the percentage of the anhydrous sulphate 
of soda must have been about 30. No reliable information 
was obtainable as to whether the steam produced from the 
melted sulphate of soda was superheated, as it ought to 
have been. The only available information is that the 
piston-rods were frequently covered with salt. 

A unique case of external uniform corrosion occurred to 
a coke-fired Galloway boiler which supplied steam to a gas- 
works. There was not the least indication of moisture 
in the flues or of corrosion due to dampness, and the in- 
side of the boiler was in an apparently perfect condition ; 
but while the inspector was sounding the shell plate with a 
hammer his suspicion was aroused with regard to the side 
plates at the back end of the boiler, and after a careful 
re-examination it*was decided to drill the shell plates just 
below the side flue covering. Originally these piates 
bad been 7/,,in. thick, but it was now found that they had 
been reduced to 8/,,'n. at the back end, and to about 
5/,¢in. at the forward end, but only for a width of about 
one foot below the side flue coverings. Under the brick- 
work there was practically no corrosion. It was also 
noticed that the outside of the shell plates was covered 
with a pale reddish scale, which, on examination, was found 
to consist of dehydrated sulphate of iron (green vitriol 
or copperas) and red oxide of iron. Our chemist then 
examined the boiler and found that this sulphate scale 
extended from just beyond the bridge all over the heating 
surface of the boiler, except where it was protected by 
flue dust and ashes. It was thickest at the upper portion 
of the side flues. The only previous case of this form 
of wasting of which we had any knowledge was reported 
in 1888 as having occurred at some Belgian works, but 
the reported details were too few to be of any practical 
use. It was at first thought that the coke with which 
these boilers were fired had been slaked with water con- 
taining sulphate of ammonia, but it was definitely estab- 
lished that town’s water had always been used. Except, 
therefore, that these boilers were fired with coke, their 
treatment was the same as that of any other boiler. 

A careful inquiry was then made into the question of the 
production of sulphuric acid and its power of corroding 
iron. It can hardly be said that it solved the mystery, 
but its results may prove of future use, and will be briefly 
recorded. 

When coke or coal is burnt, the sulphur contained in 
these fuels is converted into sulphur dioxide (SO), known 
as sulphurous acid or anhydride, which has the well- 
known smell of burnt sulphur, and this is generally asso- 
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ciated with traces of sulphur trioxide (SO,), also known as 
sulphuric anhydride, a gas which escapes from fuming 
sulphuric acid. Dry sulphur dioxide (SO,) will not attack 
steel or iron unless heated to near redness, which heating 
could not possibly have taken place in the flues of the 
boiler under consideration. We have, however, had a 
few serious cases of wasting by SO,, due to the use of 
mechanical stokers, an intensely hot flame and local 
accumulations of scale close to the furnace flanges. These 
parts of the furnace must have become overheated, and 
were attacked by the sulphur dioxide to such an extent 
that they finally wore through and leaked. The condi- 
tions in the side flues of the present boiler were such that 
‘his action could not possibly have taken place, and atten- 
tion was therefore centred on the sulphur trioxide. 

This gas can be produced from sulphur dioxide by mixing 
it with air and passing the mixture over a catalytic agent, 
the most common one being moist nitric acid in the lead 
chambers of sulphuric acid works, or platimum sponge, 
hut red oxide of iron was found to be an almost equally 
efficient catalytic agent, for by merely dusting the inside 
of a glass tube with rouge (red oxide) and heating it, a 
mixture of the dioxide and air was readily converted into 
trioxide. Seeing that some makers paint their boilers 
with red oxide before sending them out, it is possible this 
oxide might effect the conversion, but it is difficult to 
explain why thousands of other boilers which were also 
painted red did not suffer like the present one. 

Sulphur trioxide like the dioxide will not attack cold 
iron, and it is doubtful whether it will attack it when 
heated. On the other hand, when the trioxide is mixed 
with water, the mixture is known as sulphuric acid (oil of 
vitriol) which will attack iron very energetically if it 
contains an excess of water. After a careful study of the 
vapour tension of this acid the conclusion was arrived at 
that the corrosion in this boiler had not been active 
while the boiler was in use, but that sulphur trioxide or 
perhaps sulphuric acid had been absorbed by the scale 
on the boiler plates, and then when the boiler was lying 
idle and was cold, moisture from the atmosphere had been 
absorbed by the very hygroscopic calcined green vitriol 
until a fairly dilute sulphuric acid had been formed. 
This would be prevented from trickling down the sides 
of the boiler plates, because, being in contact with them, 
it would attack them and form more green vitriol crystals 
which would remain in.place. The suggestion therefore 
is that the elements of sulphuric acid were formed while 
the boiler was at work, but that the actual corrosion only 
took place when the boiler was idle. 

As already mentioned, cases like the above seem to be 
extremely rare, but possibly, now that attention has been 
drawn to this one, similar ones will receive special atten- 
tion, and a careful watch should be kept on boilers which 
are burning coke. If similar cases should be discovered 
and the corrosion checked in time, the space devoted to this 
one will not have been wasted. 








Ministry of Munitions Orders. 


Tue Minister of Munitions gave notice on January 30th 
of the following alterations and additions to the maximum 
and fixed prices which are to take effect as from February 
Ist, and to apply until further notice. 


Home Prices. 


1. Tin-plates and Terne-plates.—An addition of 9d. per 
box to the maximum prices notified on January 24th, and 
printed in our issue oi January 31st. The revised prices are 
us follows :—Coke tin-plates: I.C., 20 x 14, 112 sheets, 
108 lb., 33s. 3d. per box ; D.C., 25 x 17, 50 sheets, 94 !b., 
32s. 3d. per box; S8.D.C., 22 x 15, 100 sheets, 163 Ib., 
48s. 9d. per box. Terne-plates: 31s. 3d. per basis box, 
v.é., 23. per box less than tin-plates. All extras as per list 
published January 24th, and printed in our issue of 
January 31st. 

Il. Steel Slabs, Thin Plates, &:c., Revised Prices.—Steel 
slabs. plates, strips and pieces cut from plates suitable for 
re-rolling, £11 12s. 6d. per ton. Steel plates, sheets and 
black plate, ail open annealed, produced in sheet mills : 
10 tons and upwards of one size and thickness, above 
/,«ths thick, £19 2s. 6d. per ton ; 3/,gths thick down to and 
including }th thick, £19 7s. 6d. per ton ; under }th thick, 
no maximum price. All extras as stated in list published 
January 27th. 

Nore.—The maximum price of £16 per ton for thin plates 
on Schedule 8.H. 1 applies to steel makers only. 

III. Sheet Bars and Tin-plate Bars.—Revised maximum 
price, £11 12s. 6d. per ton. 

IV. Export Prices: Second-hand Rails.—The price of 
£13 per ton already notified applies to second-hand rails, 
50 lb. per yard and over. The prices for other sections are 
as follows :—Under 50 lb. per yard down to and including 
30 lb. per yard, £15 per ton; under 30 Ib. per yard, £17 
per ton. 





Street Exports. 


The Minister of Munitions gave notice on February 3rd 
that, following on the withdrawal on January 31st of 
certain subsidies on steel, the drawbacks payable to the 
Government in respect of exports of steel have been 
reduced as from February Ist. 

Particulars of the reduced rates of drawbacks may be 
obtained on application to the Ministry of Munitions Steel 
Department (Room 104), Hotel Victoria, W.C. 2. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS 
No. 7, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Wedne-day, February 12th.—Drill and engineering instruction 
for the whole Corps, 6.30 p.m. 
Friday, February 14th.—Range, 6.30 p.m. 
QO. Hrecrss, Capt. R.E., 
Adjutant. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Advanced Prices for Bessemer Billets. 


A TROUBLESOME difficulty has arisen in connection 
with the price of Bessemer billets. Under State control 
the maximum rate for ordinary billets was £10 7s. 6d., 
which was not an economic price, but which was adhered 
to in the interests of market stability. Now that the 
subsidies are being withdrawn, the maximum has been 
advanced to £11 12s. 6d. as from February Ist. Midland 
users of billets find themselves unable to buy at that figure, 
however. .They are told by the billet makers that as a 
result of representations which they have made as to 
cost of production, they have received permission from the 
Ministry to exceed the limit laid down. In other words, 
they assume the right to make their own market. One 
large firm, for example, on Birmingham Exchange to-day 
(Thursday) quoted £13 as the absolute minimum it would 
be prepared to entertain. It appears that other quotations 
are about £12. The sellers’ position has been strongly 
challenged by the rolled steel bar makers and others. 
Buyers urge that they cannot buy in an unrestricted market 
and sell in a market which is subject to price control. 
Merchants also complain that they are seriously prejudiced 
as regards obligations which they have undertaken on 
the faith of the so-called maximum Bessemer billet price. 
The grievance I have here enumerated is being brought 
before the authorities. Meanwhile, business is, of course, 
held up to a large extent. The additional price demanded 
by sellers over and above the new Government minimum 
is adversely criticised by buyers in much part on the ground 
that they consider that by such a proceeding the door has 
now been opened to a good deal of price inflation. An 
inflow of American half-finished steel is expected now that 
the Atlantic freights have been so greatly reduced. It 
may afford welcome relief in some directions, but it is 
regarded with forebodings by many departments of the 
steel trade. American prices, it is expected, will be reduced 
by at least £1 a ton. On the other hand, home steel prices 
continue to soar, as the inevitable result of the loss of the 
subsidies to the producer. It is not surprising, therefore, 
that caution is the prevailing note of the market, buying 
being restricted to immediate needs. With the enormous 
demands for naval and shipbuilding purposes, makers are 
less disadvantaged by current price advances than 
merchants. 


Advanced Prices for Rolled Steel. 


The following are the new prices of steel which 
have come into operation this week by order of the Ministry 
of Munitions :—Boiler plates, £15; joists, £13 12s. 6d.; 
small angles, tees, and flats, £16 10s.; rounds, squares, and 
hexagons, £14 5s. for large and £16 10s. for small. All 
these prices are net at makers’ works. The new prices are, 
of course, an advance of 50s. per ton on plates and joists, 
and are the Government’s imposition on consumers to 
supersede price ‘“‘control].’’ Finished steel bars become 
£16 10s. basis, and makers declare that the advance allowed 
does not cover extra cost of production. An excellent 
demand is experienced for plates, of which large quantities 
are diverted to shipyards, throwing a heavier burden on 
makers to supply local needs. As regards steel sections 
weekly rolling programmes are being issued, and a good 
deal of material is coming into the district from Northern 
firms. Steel strip firms are in a quandary, and their 
quotations are elastic, ranging anything between £19 and 
£20. It is thought that when conditions are more settled 
the large rolled steel output may have a steadying effect 
upon the market. The steel makers have shown their con- 
fidence regarding future requirements by laying out consi- 
derable new plants for billet anid wire rod production. Some 
of these plants have not yet come into action. The removal 
of control from iron and steel wire has been followed by 
an immediate advance of £3 and upwards upon existing 
prices, according to size and quality. On galvanised strand 
wire the increase is £3 10s. perton. Small rounds and wire 
are both very difficult to get. The Birmingham wire 
drawers are reported to be pressing the authorities to 
permit them to import wire rods, as they claim that British 
manufacturers are not able adequately to meet their 
requirements at the present time. 


Manufactured Iron Conditions and New Prices. 


With the opening of February a new range of 
prices, as I last week intimated, has become operative in 
connection with various categories of Staffordshire iron 
and steel. Marked bars are advanced to £18 10s., and 
unmarked bars to £16 5s., both net, f.o.t. at makers’ 
works. This week there has also come into operation the 
Government Order, under which an advance of 15s. per 
ton is effected upon the prices, both for home and export, 
of the following special descriptions of iron :—Rolled 
edges iron, which becomes £17 10s. per ton, net f.o.t. at 
maker’s works; sheared iron tube strip, which becomes 
£20 10s. per ton; sheets, jin. thick and upwards, which 
are advanced to £19; and sheets under jin. thick to 
8/,,in. inclusive, £19 10s. per ton. There is a big run for 
the time being on }in. rounds and jin. for bolt-making 
purposes, for which the February price is £16 15s. 6d., 
delivered in this district. The nut and bolt industry is 
exceedingly active. Iron gas strip has risen to £16 15s.; 
gin. rounds to £16 10s.; and %in. rounds to £18. The 
attention of the Iron and Steel Controller has again been 
called to the existing disparity in the price of puddled 
bars, compared with the price allowed for finished iron. 
Puddled bars have stood at £11 10s. since they were 
brought within official cognisance last year. It is expected 
that the maximum will be raised, as it is so low as to restrict 
business. Trade in various branches continues materially 


affected by the withdrawal of the subsidies. All fresh 


contracts entered into have this arrangement in view. 
It cannot be said that the change has assisted business ; 
rather the reverse. The position also is more difficult 
owing to some confusion which has arisen with regard to 
the measure of control still supposed to exist. Different 
firms have different opinions upon this matter. There 
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is no falling off in orders, and such price increases as those 
in bars, gas strip and other products, have had no effect 
upon demand. A good deal of new inquiry is opening up. 

he sheet branch, however, is slow in showing revival, 
and mills have not yet started in any largely increased 
numbers in the production of galvanised sheets. For 
black corrugated sheets, 22 to 24 gauge, quotations vary 
from £19 to £19 5s., and galvanised sheets are £30 to 
£32 per ton for the same gauges. 


Pig Iron Trade. 


Makers of pig iron are booking very cautiously 
The better qualities continue scarce. Smelting has been 
carried on under great difficulties, through the coal strike 
in various fields, some collieries having been unable to 
furnish large blast-furnaces with a single ton of coal in 
discharge of their commitments. A little relief in the 
matter of pig iron supplies will, it is hoped, soon be brought 
about through the turning back to the production of 
ordinary brands of several furnaces, particularly among 
the Midland as distinct from the Staffordshire makers, 
which, under Government control, have been employed 
in making basic material for the war. While there is a 
fair amount of confidence in the future of trade, the news 
of the blowing-out of thirty blast-furnaces in America 
is considered somewhat ominous, and has checked any 
inclination to speculate among the more cautious. 


The Eight-Hours Iron Trade Difficulty. 


The question of the eight-hours shift at the iron- 
works is still causing a great deal of trouble, and the 
market is considerably disturbed on that account. Many 
ironmasters find it impossible to secure enough men for 
even two shifts, to say nothing of three, although the 
number of puddling furnaces has been reduced, and, 
altogether, the matter is a very complex and unsatisfactory 
one, and has landed masters and managers alike in no 
end of trouble. On ’Change in Birmingham, on this 
(Thursday) afternoon some firms went as far as to state 
that they were ready to close down rather than face the 
difficulties in front of them, which the transition period 
has brought in its wake. This week was the time fixed for 
bringing the e‘ght hours into operation, but it can hardly 
take effect then on more than a very limited scale, as the 
industry is very badly under-manned. The return of 
the Midland Iron Trade Wages Board, showing the selling 
prices for manufactured iron realised during the two 
closing months of last year, is not yet to hand as this is 
written. But it is about to be issued, and it is expected 
to show another advance in ironworkers’ wages under the 
sliding scale arrangement. The condition is not one 
which ironmasters care about, since the higher the wages 
which the men get the more trouble they appear to give 
in all departments of the works. Why this should be it 
is not exactly easy to tell, but the fact remains. And that 
the effect of high wages at the present time is what I have 
stated Staffordshire ironmasters are agreed almost to a man. 


End of the Puddlers’ Strike. 


I am happy to be able to state this week that 
the strike of puddlers and furnacemen in the Old Hill and 
Netherton districts has been settled, and the 500 men 
affected have now resumed work after six weeks’ stoppage 
of industry. The puddlers are to have an eight-hour 
instead of twelve-hour day, and there will be three shifts. 
It is also proposed that the puddlers shall work on the 
same principle as shinglers and millers. They will receive 
13s. 6d. per ton, with 107} per cent. on, which brings 
wages to 28s. per ton. It is estimated that they will get 
out 25 ewt. per turn, which will bring up the day’s earnings. 
for a forehand puddler to £1 Is. 104d., and 13s. 14d. for 
underhands. They are to have 25s. per ton for scrap. 
The wages of other tonnage men are to be considered. 
The new terms mean a reduction in the number of hours, 
from twelve to eight, and an advance in pay of Is. 3d. 
per day. 


Blaek Country Engineering Trades Committee. 


The representatives of the Black Country 
branches of the several trade unions allied to the engineer- 
ing industry in one form or another decided to form a 
Joint Engineering Trades Committee for the district, 
and to appeal to the district councils of the various 
unions for the necessary permission. Seven trades 
unions are concerned, and the proposed Committee will 
cover the district lying between Birmingham and 
Wolverhampton. 








LANCASHIRE. 
(From our own Correspondents, ) 


Labour Unrest, 


Ir seems probable that the regrettable disorder 
which prevails in the other great industrial centres of the 
kingdom is likely to spread to Lancashire within the next 
few days, unless wiser counsels prevail. An attempt 
is being made through the action of the shop stewards 
to bring the Manchester engineering industry into line with 
a national movement for a turther reduction in the working 
week to 40 hours. The trade unions claim to be taking no 
part in the agitation, and it is to be hoped, for their own 
credit’s sake, that this is so, for the new scale of 47 working 
hours has only been in vogue a few weeks. The managing 
director of a well-known engineering establishment in 
Manchester informs me that, notwithstanding the intro- 
duction of shorter hours, there had been no improvement 
in the time-keeping of the men employed at his establish- 
ment. During the first week after the change there was 
a material change for the better, but since then there has 
been a decided falling off. 


Electric and Oxy-acetylene Welding. 


There was an excellent gathering of local engineers 
at the Engineers’ Club, on January 30th, to hear and 
discuss the four short papers on the above'subjects. Time 





would not permit of the reading of all the papers in extenso, 
and Mr. Cave’s paper had to be omitted altogether, owing 








188 


THE ENGINEER 


eee eee 





to the absence of the author. A noteworthy feature of 
the audience was the very high percentage of young men, 
most of whom had had some experience with one or the 
other processes, and it was evident from the discussion 
that many of them have come up against difficulties and 
failures owing to lack of experience, for it would seem 
from Mr. Heaton’s remarks, at any rate, as regards 
electric welding, that there is a great deal more to be 
learned in the use of the electric are for this kind of work 
than most engineers appreciate. Judging from the 
remarks that fell from the lips of the various speakers, 
many repairs of broken parts of engineering structures 
have proved failures in the past, not so much on account 
of detects in the process, as in the faulty design of the 
article itself, the quality of the material, and the want of 
experience on the part of the operator. It is quite evident 
that the field for these processes is very extensive, and that 
men will have to be specially trained for the work just as 
fitters, turners, smiths, and patternmakers are trained. 
The stresses set up in the article welded, owing to the high 
temperatures involved, must be very severe, and this 
probably accounts for the troubles so often met with in 
treating cast iron. 


Street Traffic Congestion. 


There is probably not another city of equal 
importance in the United Kingdom which’ suffers so 
acutely from the congested state of its thoroughfares as 
Manchester. This deplorable state of affairs is a great 
hindrance to the trading community, on which the well- 
being of the teeming population depends, and if production 
is to increase, as we anticipate in the near future, 
matter will become even worse than at present. The 
congestion is chiefly brought about by three causes, namely, 
the heavy tramway traffic along the narrow streets of the 
city, the immense amount of very slow and very heavy 
horse-drawn traffic, much of which may be found standing 
outside warehouses at all hours of the day waiting to load 
and unload, and the want of some radical system of 
directing the different classes of traffic, whereby the fast 
and slow moving sections can be allocated to different 
streets. It would have been a good thing if the whole of 
the Manchester City Council could have been present at a 
debate which was held by members of the Engineers’ Club 
on Tuesday last, for the City Fathers would probably have 
had their eyes opened by some of the remarks and sugges- 
tions which were made by several of the speakers. Mr. 
L. Broeknian, who opened the debate, made numerous 
suggestions which are well worthy of serious consideration 
by the authorities. He classified his suggested reforms 
under two headings: (1) Reforms to be carried out by 
authority of the State or corporation ; and (2) by voluntary 
action and mutual agreement. Under the first heading 
Mr. Broekman advocated that certain main roads in busy 
districts should be kept for fast traffic, and that deliveries 
of goods should take place as far as possible during the 
nigat hours when street traffic is generally suspended ; the 
establishment of central distributing and receiving dep6.s 
open day and n‘ght, and the employment of motor omni- 
buses for passenger traffic. Under the second heading Mr. 
Broekman advocated the use of mechanical loading and 
unloading appliances to replace the present antiquated 
methods, the development and free use of the tractor and 
trailer system at speeds up to 10 miles per hour if all 
wheels are fitted with rubber tires. A turther remedy 
suggested was co-operative movement, whereby vehicles 
are prevented from running unladen, such as has been done 
by the Commercial Motor Users’ Association, and to a 
considerable extent by the Manchester Chamber of Com- 
merce. These were the chief points introduced by Mr. 
Broekman, but some of the speakers in the debate advo- 
cated a system of tube railways to relieve the passenger 
traffic, the improvement of approaches to city premises, 
giving a “pull through” for the vehicles, and iuter- 
working of the Manchester and Salford tramway systems. 
The subject has already engaged the attention of the 
Corporation, and a few years ago Mr. T. McElroy, the 
manager of the tramways system, compiled a voluminous 
report, in which he advocated street improvements, 
widenings and reforms, but up to the present nothing has 
been done. It behoves the Corporation to take the matter 
of its street traffic up again quickly if Manchester is to 
maintain its prestige as the great industrial centre of the 
kingdom. It is no use providing motor wagons if their 
speed has to be restricted to that of the heavy slow moving 
horse drawn traffic, nor can the trade of the district 
submit to being hampered by unnecessary delays. 


BarrRow-In-FurNeEss, Thursday. 
Hematites. 


The activity in the hematite pig-iron trade is 
pretty well maintained in both Cumberland and North 
Lancashire. There are in all 28 furnaces in blast, and a 
good volume of iron is being produced, the whole of which 
is being put to immediate use. On local account steel 
makers at Barrow and Workington need big supplies, 
and are likely to do so for some time to come. On outside 
account the demand, too, is active for ordinary and special 
sorts of metal. Of course, there is not the rush of work 
there was, but all the same smelters have as much business 
as they can manage under present circumstances. 
Nothing is being done as to future deliveries, for there are 
uncertainties in the way under one or two heads, the 
matter of price being one of these. At present the old 
maximum rates are still ruling, with parcels of mixed 
numbers of Bessemer iron at 127s. 6d. per ton, and special 
brands at 140s. per ton, both f.o.t. 


Iron Ore. 


There is a very brisk demand for iron ore, and 
practically the whole of the supply is being used up by 
smelters in the district, who have to make up by using 
supplies of foreign ore. The importations of Spanish and 
North African ores into Barrow have been heavy for a 
long time past, and more men are being sought to work at 
the discharging of the steamers at the Barrow Docks. 


Steel. : 
There are no new features this week to report in 
the steel trade. The activity is marked in most of the 


departments, the only exception being the plate mills at 
Barrow Steel Works, which are standing idle 


The rail 





mill is busy, the demand being good. Heavy section 
rails are at £10 17s. 6d. to £11 per ton, with light rails 
at £13 10s. to £17 10s. per ton, and heavy tram rails at 
£17 to £18 10s. per ton. Billets are at £10 7s. 6d. to £11 
per ton, and ship-plates are quoted at £11 10s., and 
boiler-plates at £12 10s. per ton. Other steel sorts are 
not quoted. 


Shipbuilding and Engineering. 


These trades are busily employed, and more 
attention is being given to the construction of mercantile 
tonnage at the Barrow shipyard. On the matter of hours 
of labour the men at Barrow remain at work, although 
at a conference, on Friday last, they agreed to demand a 
44-hours’ week in place of the 47-hour period now in force. 


Fuel. 

There is a full demand for coal. Steam sorts 
are at 32s. 6d. to 33s. 6d. per ton delivered, and house coal 
is at 34s. 2d. to 42s. 4d. per ton delivered. Coke isin brisk 
request at 39s. to 41s. 9d. per ton for East Coast qualities, 
with Lancashire cokes at 37s. 6d. per ton. Cumberland 
coke is being largely used in the Workington district. 








SHEFFIELD. 
(From our own Correspondent.) 


From Ordnance to Peace. 


A FEw days ago I had an opportunity of running 
over the very fine National Ordnance Works at Notting- 
ham, managed by Cammell Laird and Co. This place 
has been the subject of a great deal of public discussion of 
late regarding steps which might be taken to convert it 
into a factory for the production of peace requirements. 
It is erected on a tip on swampy ground, but is of a 
very substantial character and ideally situated for factory 
purposes. Over nine acres of ground are covered in, 
the lay-out being in twenty-one bays, each of 32:t. width, 
with the Midland’s main line passing along one side of the 
works, with which it is connected by an excellent siding, 
with special arrangements for bringing coal wagons to the 
works’ bunkers. The plan—interrupted by the rather 
abrupt close of hostilities—provided for an output of 
100 guns a month, this high figure being possible by reason 
of the standardised and labour-saving methods in opera- 
tion. Not an inch of ground is lost, and not an ounce of 
strength is wasted. Barely a quarter of the men and 
women who made shells there in the earlier part of the 
war are now employed, but there is still suffi-ient being 
done in the making and repairing of guns to afford a clear 
idea of the value of modern methods in works’ practice. 
From the moment of their arrival at the sidings as rough 
forgings, the gun tubes, jackets, &c., move steadily up 
the bays and down others, such work being effected in the 
meantime that they regain the sidings as finished guns, 
ready for dispatch—and use. Its thoroughly up-to-date 
character is an object lesson which it would pay some 
of our steel manutacturers to travel miles to see and to 
learn. Until the peace negotiations are a little more 
advanced, it seems rather likely that this ordnance factory 
will be one of the very few that the Government intend 
to keep intact against ‘‘ accidents,” but the sooner it can 
be released for peace purposes the better. 


A Suggestion. 


From what I hear Cammells are quite ready to 
consider the question of taking it over, though the precise 
use to which they would put it is not made public. Per- 
sonally, I have not even an inkling of the company’s 
proposals supposing they acquired the building, but 
I should imagine the existing plant would all have to be 
removed, though the very fine crane system might con- 
ceivably be of use. There are, of course, many ways in 
which such a factory could be used to good purpose. For 
instance, it stands in the centre of the lace-making in- 
dustry, which, to my mind, suggests the possibility of 
converting it into a lace-making machine iactory. The 
Nottingham distiict not only makes lace, but also the 
machinery for that purpose, though, trom all one can gather, 
the methods of producing the latter are, as a rule, woe- 
fully ancient. The lace trade, like almost every British 
industry, is presumably greatly in need of expansion, 
and that cannot be until better machinery facilities are 
available. It therefore appears to me, though I am 
not aware of the suggestion having been raised elsewhere, 
that a building like the huge Nottingham ordnance 
factory might be transformed into a lace-making machine 
works, and if that were done it would very soon trans- 
form the lace trade itself, putting into it the spirit of 
modern methods and making possible a greater expansion 
of the industry than in pre-war days would have been 
dreamt of. What Cammells’ proposals are, I have no 
idea, but it was perfectly clear, from conversations I 
had whilst in Nottingham, that extreme disappointment 
will be experienced in that district if the Government 
fails to make up its mind about the future of the factory 
until it is too late. Perhaps, by the time this appears, 
some decision may have been arrived at. In any case, 
a number of the employees formed a deputation which 
went to London to eapress their feelings upon the point 
to Mr. Kellaway, though with what actual success I do 
not know. The question has a special interest for Sheffield, 
because there is no doubt very much of the steel required 
at the works would continue to come from Cammells’ 
Sheffield establishment. 


The Outlook. 


As to the general trade outlook in Sheffield, 
it seems neither better nor worse than it was a week ago. 
The wretched state of uncertainty regarding labour is the 
bugbear. Firms with quite good business prospects are 
afraid to let themselves go whilst the future is so obscure ; 
but, on the other hand, there seems to be a growing feeling 
in some quarters that labour matters are not really as bad 
as they look. It is very nice to be able to indulge in 
optimism under the present trying circumstances, and 
even the croakers hope, of course, for the best; but not 
until labour pulls itself together can manufacturers be 
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expected to do their part toward industrial reconstruct ion, 
There certainly appear to be signs of an improvemont 
in the crucible departments, a few of which are now work. 
ing fairly regularly, and the market for finished steel 
products is quite a strong one, demand keeping ahead of 
supply. Manufacturers doing oversea business note with 
satisfaction that the £5 per ton drawback on Siemens and 
Bessemer steel for export is to be revised downwards, 
which step is a result of the withdrawal of certain sub. 
sidies on steel, as from the 3lst ult., and it is believed 

that by May the last of the steel subsidies will be seen, 
There is still rather a dulness in many depart- 

ments, and even railway steel is not so active as one 
would have looked for by this time. Foreign buyers ure 
shy of the—to them—fancy prices asked,and for which 
labour is to some extent responsible, but part of the 
inactivity is doubtless due to the greatly increased 


rail rolling facilities coming into operation, and 
sharing the business being offered. Two of tiie 
brighter spots in Sheffleld’s trade are the tovl- 


making and cutlery industries. Both are having a great 
time, though neither is in a position to avail itself of 
anything like the amount of business available. In my 
letter last week I mentioned the fact of the unprepared. 
ness of some firms here, and deplored it. Well, many of tlie 
people referred to are to be found in the tool and cutlery 
departments, and they provide instances of the short - 
sighted policy which permitted them to waste four years 
of warning. There certainly is a great deal more enter. 
“ncasg being shown to-day, but had these firms, as a whole, 

n in a state of preparedness they would by now have 
been in a permanently strong position regarding trade 
expansion. 


Export Trade. 


As India is an important buyer of Sheffield steel, 
the difficult situation created in the market by the reluct- 
ance, or even refusal, of Indian firms to continue taking 
deliveries of steel under contracts made before the signing 
of the Armistice causes a certain degree of anxiety here, 
though there is a feeling that steps now being taken to 
solve the problem will meet with success—at least in a 
measure. Another difficulty of which I learn, is regarding 
exports to Greece. There are complaints here that no 
acknowledgment can be obtained of goods dispatched to 
Pireus as tar back as the beginning ot November last, nor 
of the rece'pt of registered letters containing bills of lading 
and invoices, though the latter have been sent in duplicate 
and triplicate. Without the contents of those letters, of 
course, the goods cannot be cleared through the Customs 
at Athens. In a specific case of this kind I have been 
shown all the papers in the matter, with dates of shipment, 
names of steamers, &c. What is really happening to cause 
the hold-up can only be the subject of conjecture, but the 
sooner such a situation is ended, or at least explained, the 
better. Sheffield does a fair business with the Noar East, 
and in the particular case quoted several thousands sterling 
are involved. A considerable we gat of steel is being sent 
to the Far East, e-pecially Japan, and South America is a 
good customer. Included in the latest indents are steel 
tor Sao Paulo, Rio, Kobe, Yokohama, and Colombo ; tools 
for Caleutta and Bombay ; hardware for Winn peg ; sheep 
shears for Rosario ; knives for Mombassa ; cutlery for Rio 
and ee picks for Iddo, and files "for Sekondi and 
Buenos 


The Cutlery Industry. 


Reverting to the situation in the cutlery industry, 
Mr. Walter Tyzack, one of the really advanced spirits in 
the trade, said some interesting things in the course of an 
address a few days ago before the members of the newly 
formed Cutlery Trades Technical Society. He admitted 
that up to the outbreak of hostilities the industry was in a 
bad way, but he was hopeful that the lessons of the war 
had been well learnt. Unless something was done they 
would simply drop back into the old condition of things. 
German competition will revive, Mr. Tyzack quite believes, 
and if Sheffield does not wake up now it will be too late. 
The world, he added, is denuded of cutlery, and a great 
opportunity presents itself of expanding the British 
cutlery trade. Beside Germany there are also America 
and Japan to consider. The latter country is already well 
in the colonial markets, and if Japanese workmen have 
not yet acquired the correct finish they soon will do so, and 
in the meantime what if an enterprising German or Ameri- 
can firm decided to establish itself in Japan, and to intro- 
duce the latest and best methods of finish ?_ It is perhaps 
rather too early to write definitely of the matter yet, but 
there are some very interesting reports circulating of a 
scheme to put the cutlery industry, or the more enter- 
prising section of it, upon real factory lines. What seems 
to me to be required is the establishment here of an 
engineering works for the special development of repetition 
and other labour-saving machinery for cutlery manu- 
facture. 


Iron, Steel, and Coal. 

There is little change to report in the iron market 
locally. Consumers cannot satisfy their requirements, and 
sellers are still holding back. So far as steel is concerned 
there is plenty available, but the demand is comparatively 
poor. The new prices for billets are now in force, basic 
being from £11 12s. 6d. to £12 15s., the latter being 
for hard and the former for so!t; Bessemer acid, 
£15 2s. 6d., and Siemens 10s. more than that. The 
market for Swedish pig and bar iron has dropped very 
appreciably, and high-speed steel is now 3s. 1ld. against 
4s. 5d. per lb. for best quality, with 3a. 4d. against 3s. 8d. 
for second. Large s a ag of scrap are available. The 
market for steam coals is very tight, and consumers are 
having great difficulty in adding anything to their slender 
reserves. Slacks are scarce,and contracts ars in arrear. 
France and Italy are taking considerable quaniities of coal, 
otherwise shipments are easier. There is scarcely any- 
thing on the open market, and under the circumstances 
prices must be regarded as nominal. Best South York- 
shire hards are at 23s. to 23s. 6d.; best Derbyshire, 22s. 6d. 
to 23s.; seconds, 2ls. 6d. to 22s.; cobbles, 21s. 6d. to 223s.; 
nuts, 21s. to 22s.; best hard slacks, 18s. 3d. to 18s. 9d.; 
seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s. to 16s. 6d.; and small slacks, 13s. to 14s. In 
house sorts, branch is at 27s. to 27s.. 6d., and best Silk- 
stone 23s. 6d. to 24s. 6d., all per ton at pit, 
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NORTH OF ENGLAND. 


(From our own Correspondent.) 
The Shipyard Strike. 


Tue strikers in the shipyards on the North-East 
Coast are still stubbornly standing out, although the ab- 
sence of wages for five weeks is being felt by many of them. 
There are, unfortunately, no indications that they are 
willing to resume work, and the distress which made itself 
apparent in severa! parts of the district last week will be 
more emphasised this week-end. So far the men have 
behaved in a most commendable manner, and unlike their 
fellows on the Clyde they have caused no disorder. It is 
stated, although not yet definitely confirmed, that the 
conference of boilermakers, shipwrights and blacksmiths, 
held in London on Saturday last, passed a resolution 
urging the men to return to work, leaving the officials of 
the three unions to deal with the matters under dis- 
ute with the employers. This is just what the employers 
1ad asked for on several occasions during the past two 
or three weeks. 


Cleveland Iron Trade. 


The continued scarcity of foundry iron is the 
prevailing characteristic of the Cleveland iron trade, and 
consumers are finding considerable difficulty in even 
covering prompt requirements. As a matter of fact, 
it is reported that some of the foundries are actually 
standing through lack of supplies, and shipments abroad 
have also to be curtailed in consequence. For some time 
past the furnaces have been working unsatisfactorily, 
but the difficulties have lately been increased owing to the 
shortage of coke, and at one large works three furnaces 
have been damped down for a fortnight through that 
cause. These particular furnaces are now coming into 
operation again, but it illustrates the difficulties with 
which producers have to contend, and affords in part 
an explanation of the poor quality of the output. No. 1 
is almost unobtainable, the amount of No. 3 Cleveland 
available is quite insufficient, whilst, on the other hand, 
there is plenty of forge iron about, and quite an abundance 
of mottled and white iron. The question of distribution 
is also causing, some trouble, trucks again being very scarce 
at some of the works, but in this respect the position 
varies from day to day. The authorities are at last 
issuing licences for export to neutrals. The latter have 
long been clamouring for iron, but with both the metal and 
the cargo space available, merchants were unable to 
obtain cfficial sanction for a resumption of this branch 
of the trade. It is reported that licences are now being 
freely issued for shipment to neutral countries, but the 
difficulty at present is to get the iron. It is thought that 
a certain amount of foundry iron may be obtainable 
from other districts, and where forge iron will be acceptable 
supplies could be arranged, but the inquiries are chiefly 
for foundry qualities, and it remains to be seen whether 
the consumers will be content with inferior iron. Still, 
the issue of the licences marks another step in the libera- 
tion of the trade, and no doubt a big business will be done 
with neutrals when circusnstances permit. Meanwhile, 
a fairly substantial trade is being opened with Japan and 
the Far East, though the trade with France and also 
Italy is still passing through Government channels. 
Prices are very firm, No. 3 Cleveland g.m.b., No. 4 foundry, 
and No. 4 forge being at a uniform figure of 95s. for home 
use, and 145s. for export, whilst No. 1 is 99s. for home 
use and 150s. for export. 


Hematite Pig Iron. 


Consumers of East Coast hematite pig iron are 
now reported to be well supplied with iron, and current 
needs can be adequately covered, although distribution 
is still, and is likely to be, controlled. The price of mixed 
numbers still remains at 122s. 6d. for home consumption, 
and 150s. per ton for export. 


Iron-making Materials. 


A quiet tone prevails in the foreign ore trade, 
but deliveries are well up to the average. The arrange- 
ments under which tonnage is chartered for foreign ore 
are to cease early in March. It will then be necessary 
for the trade to negotiate for tonnage on the open market 
in the usual manner, but pending release of shipping, 
any available British vessels under requisition will con- 
tinue to be chartered to merchants by the Ministry of 
Shipping through shipbrokers, and at the outset charter- 
ing will be confined to cargoes expressly approved by the 
Ministry of Munitions. Supplies of coke are coming 
forward more regularly now, and the position at the 
furnaces is reported to be a little easier, but most of the 
works have very small reserves, and the position calls for 
ceaseless vigilance in order to maintain the regular working 
of the furnaces. The fixed price of medium furnace coke 
is still 35s. 6d. per ton delivered at the works. 


Iron and Steel Exports. 


The exports of pig iron and manufactured iron and 
steel from the Cleveland district during January sur- 
passed expectations, theaggregate figures being in excess of 
any month since August last. The pig iron shipments 
amounted te 31,181 tons—1370 tons coastwise, and 30,011 
tons abroad—-as compared with 28,513 tons in December, 
an increase of 2868 tons. At a moment when the possi- 
bility of the export of American iron into Europe is being 
discussed, it is interesting to observe from the returns 
that some 1500 tons of pig iron were shipped to the United 
States, but this, it is understood, was a cargo of special 
iron, and is not likely to be the forerunner of any regular 
export trade. France is importing less iron month by 
month, and whereas in August last she took 37,787 tons 
from Cleveland, the total fell to 17,829 tons in December, 
and 13,717 tons last month. Notwithstanding the conges- 
tion at the Itelian ports, 10,144 tons of pig iron were 
shipped to the Italy last month, the biggest monthly total 
since February, 1916. With Japan, too, business has 
substantially increased, 3800 tons being shipped, which is 
equal to about 40 per cent. of last year’s total. The 
shipments of manufactured iron and steel amounted to 
18,080 tons—1765 tons coastwise, and 16,315 tons abroad 
—as compared w-th 14,176 tons—2025 tons coastwise, 





and 12,151 tons abroad—an increase of 3904 tons. Italy 
took 4940 tons ; Japan, 3323 tons ; France, 2414 tons ; and 
Rhodesia, 1103 tons. i 


Manufactured Iron and Steel. 


Now that the pressure of war contacts is relaxed, 
and the Government itself is flooding the market with shell 
steel, there seems to be a tendency towards lower outputs 
at some of the steel works. The position at the moment 
is certainly very difficult to sum up. The unsettled con- 
ditions in the labour world no doubt have a great bearing 
on the present unsatisfactory state of the trades, the 
strikes, and threats of strikes, being responsible for a 
considerable reduction in the amount of business coming 
forward. For mild steel, railway and constructional 
material, the demand is as heavy as ever, but, as regards 
other material, which can be supplied in abundance, 
there is relatively no demand. A gratifying feature, 
however, is that the export trade is showing a big expansion, 
particularly with the Colonies and the Far East. Inquiries 
are coming forward on @ satisfactory scale, and when 
conditions become more settled there is no doubt that a 
big export trade will be done. Principal quotations for 
the home trade are as follows :—Ship, bridge and tank 
plates, £14; ditto, thin, £16; chequer plates, £15 10s. ; 
boiler plates, £15; angles and bulb angles, £13 12s. 6d. ; 
small angles, tees and plates, £16 10s.; steel joists, £13 
12s. 6d.; rails, 60 lb. and over, £13 7s. 6d.; 50-60 Ib., 
£13 10s. ; rounds, squares, and hexagons, £14 5s. ; small, 
ditto, £16 10s.; billets, blooms, rolling qualities, £11 12s. 6d.; 
ditto, forging qualities, £12 15s.; ingots for re-roJling, 
£9 5s. Export prices are as follows :—Steel ship, bridge 
and tank plates, £16 10s.; ditto, thin, £19 10s.; steel 
boiler plaves, £17 10s. ; steel chequer plates, £18; angles, 
and other sectional material, £16 2s. 6d.; small angles, 
tees and plates, £20; steel joists, £16 2s. 6d.; rounds, 
squares and hexagons, £1$; ditto, small, £20; rails, 
50 Ib., £15 12s. 6d.; rails, 60 }b., £15 10s.; billets and 
blooms, £13 10s. to £15; iron bars, £20; steel plate 
cuttings, suitable for re-rolling, £13 10s.; rails, hollow 
bridge, 45 lb. and over, £17; rails, second-hand, all 
sections, £13; sheet bars and tin-plates, £13 17s. Gd. ; 
puddled iron bars, £15 15s. 


The Coal Trade. 

What relaxation of control there has been of the 
coal markets has so far not served to stabilise them, 
or to bring about healthy activity. In much the same way 
as the iron and steel trades, we have an alternating 
succession of hopes and disappointments, and where 
controllers have meddled less the caprice of fortune and 
perversity has stepped in. Such changes as take place 
are due to incalculable causes, and those who benefit from 
them do so by accident. One week we have a super fluity 
of tonnage and a scarcity of coal ; the next a glut of some 
description of fuel and a want of ships. Up to the present 
these fluctuating changes have been much in favour of 
neutral buyers. But the unsettled condition of miners, 
engineers, and shipyard workers, makes it impossible to 
calculate the relation of supply to demand. At the 
moment the coal market is regarded as showing a steady 
tone. Here and there positions are disorganised owing to 
tonnage falling behind, but taken generally, all colliery 
owners in both Northumberland and Durham report 
ample tonnage on hand, and sufficient for the next fort- 
night, and consequently many orders for prompt business 
are being turned down. The Durham coking trade is 
irregular through difficulty in arranging loadings for the 
Italian Government Commission. Many orders are 
unfulfilled as fitters cannot take on the tonnage offered. 
The prices remain at the official Allied figures. On the 
neutral market there is a good inquiry, and buyers readily 
offer the schedule neutral values of 52s. 6d. to 55s. ; and, 
as boats are fairly plentiful for all this month’s loading 
a goodly business has been recorded. Another branch 
of the coal market to show a steady movement is gas coal. 
All the output is taken up with little difficulty, and any 
surplus lots find ready buyers for neutral export at steady 
figures, although prices are not so high as recently. Best 
qualities for February shipment are obtainable at 65s. to 
70s. for neutral and second qualities at 52s. 6d., with 
occasional higher prices offered. Steam coals are firm, 
and collieries are inundated with business. Buyers on 
the free market are ready to operate, and offer steadily 
85s. for best Blyth qualities, and a similar figure for Tyne 
primes. For seconds 80s. is asked. Smalls show firmness 
for any date of shipment, and bests command 70s., with 
ordinaries at 55s., and the former can only be occasionally 
discounted, when combined with an order for best 
screened. Business in the bunker market is disappointing. 
On Allied and official account shipments are extensive, 
but for neutral vessels orders are scarce, and sellers find 
it difficult to improve on minimum values, but every order 
is a matter for negotiation. The maximum quotations for 
the Allies are as follows :—Best Blyth steams, 37s. ; Tyne 
primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; second 
steams, 32s. 6d. to 34s.; North Northumberland smalls, 
25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 3ls. to 
32s. 6d.; peas and nuts, 3ls. to 32s.; best gas, 32s. ; 
second gas, 30s. 6d.; coking coals, 3ls. 6d.; coking 
smalls, 30s. 6d.; household coals, 35s. to 37s.; foundry 
coke, 50s. ; gashouse coke, 40s.; best bunker coals, 34s. 
to 34s. 6d.; ordinary qualities, 33s. to 33s. 6d. ; special, 
39s. Principal quotations for the home trade are as 
follows :—Northumberlands : Best Blyth steams, 33s. 6d. 
to 35s.; second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne 
prime steams, 33s. 6d. to 35s.; unscreened for bunkers, 
27s. 6d. to 29s. ; household coals, 26s. 6d. to 27s. 6d. ; best 
Blyth smalls, 25s. 64.; smithies, 3ls. 6d. to 36s. 6d. ; 
North Northumberland smalls, 25s. 6d.; peas and nuts, 
3ls.; Durhams: Steam, locomotive, 33s. to 35s. ; special 
Wear gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 30s. ; 
best bunkers, 3ls. 6d. ; superior qualities, 34s. ; smithies, 
31s. ; peas and nuts, 31s. ; coking coals, 29s. to 39s. 








SCOTLAND. 


(From our own Correspondent.) : 
The Strike. 
THE industrial situation in the West of Scotland 
is still in an unsettled conditicn. Since last week-end 





proceedings have been more peaceful, which is no doubt 
due to the advent of the military forces, which are in 
evidence at the municipal works and offices and certain 
railway bridges, &c. A number of men have returned to 
work, but at the time of writing the majority appear to be 
still on strike, and totally undecided what course to pursue. 
Several sections of workmen held meetings at which it-was 
decided to restart work, but the probability is that the 
greater part of the present week will elapse before a 
general resumption is made. Massed picketing, which was 
in evidence last week, has not been resumed, though at some 
of the works individual pickets were posted. The latter, 
however, contented themselves with a course of peaceful 
persuasion. The military forces in Glasgow are under 
the command of General Fanshaw, fully armed guards are 
stationed at all vulnerable points, and another sign of the 
determination of the authorities to quell any disorderly 
| erererey ct was the arrival of several tanks in the city on 
onday last. 


New Colliery at Robroyston. 


Messrs. John Watson (Limited), coalmasters, 
Glasgow, have intimated that they are in process of 
sinking two pit shafts at Robroyston, near Glasgow, with 
a view to completing and working a large colliery there. 
It is anticipated that the colliery would eventually give 
employment to 1000 men, and provision would require to 
be made for 300 houses. 


Shipbuilding Output. 


During the past month twenty vessels of 20,220 
tons have been launched from Scottish shipyards. Of that 
number ten of 15,117 tons were built on the Clyde, five of 
2236 tons on the Forth, one of 1900 tons on the Tay, and 
four of 967 tons at Aberdeen and Inverness. No monthly 
returns for the war period have been published, but the 
Clyde return in January, 1914, was eleven vessels of 22,272 
tons. Of the vessels launched on the Clyde two were 
between 5000 and 6000 tons, one an oil carrier for Messrs. 
Hunting and Sons, London, and the other a standard ship 
for the Shipping Controller. Many vessels are in hand, 
and it is said that fresh contracts are plentiful. The only 
new orders published, however, are those given to the 
Fairfield Company for two large steamers for the Anchor- 
Donaldson line, to Scott’s Shipbuilding and Engineering 
Company (Limited), Greenock, for four cargo steamers of 
9000 tons each for the Donaldson Line, and to William 
Denney and Brothers, Dumbarton, for four cross- 
Channel steamers for the London and North-Western 
Railway Company’s Holyhead-Dublin service. 


Pig Iron. 


The blast-furnaces continue in full operation, 
and outputs are increasing. Home consumers are obtain- 
ing better supplies of hematite and forge iron, but foundry 
still continues scarce. Exports shows little sign of opening 
out so far. Makers are showing a preference to the home 
buyer, and in any case are not anxious for shipping busi- 
ness at current prices. 


Finished Iron and Steel. 


Business in the steel and iron trades has been 
more or less interfered with by the strike proceeding 
during the past week, and outputs show a diminution on 
the ordinary average tonnage. Steel works have plenty of 
orders for sectional ship and boiler plate work ; in fact 
work is somewhat in arrears. L'ght plates are scarce, but 
in any case are not finding a ready market. The scarcity 
of sheets is still in evidence, and the production is quickly 
absorbed. Home prices have now been advanced by 
£2 2s. 6d. per ton, making shcets 3/,,in. to fin. £19 7s. 6d. 
f.o.t. makers’ works. The malleable ironworks are still 
confining their attention chiefly to home requirements, and 
here again values will be placed on a higher level this week. 
Export prices have already been advanced to £19 10s., but 
little business is being done at that figure. Tube makers 
continue to be well employed, especially in boiler tubes. 
Structural engineers, too, have plenty of good work on 
hand. 


Coal. 

Operations in the Scotch coal trade have been 
interfered with to some extent by local stoppages of work, 
but these in most instances have come toan end, and out- 
puts show anincreasing tendency. Home deliveries still take 
preference, and with a number of works now requiring less 
fuel, stocks which had become sadly depleted are now being 
renewed. Shipping demands are numerous, but exports 
consists chiefly of cargoes to Allied countries, neutrals 
receiving very meagre supplies, if any at all. Tonnage is in 
fair supply, but restrictions are being religiously observed. 
The aggregate shipments for the past week amounted to 
110,328 tons, compared with 113,080 in the preceding week, 
and 166,971 tons in the corresponding week of last year. 
Ell coals are quoted, f.o.b. at Glasgow, 323. 6d. to 35s.; 
splint, 35s. to 37s.; navigation, 37s.; steams, 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; best sereened naviga- 
tions, at Methil or Burntisland, 36s. to 38s.; first-class 
steams, 35s.; third-class steams, 3ls.; best steams, at Leith, 
33s. 6d.; secondary qualities, 32s. 6d. per ton. 





WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 


Industria! Unrest. 


TuE strike wave continues in evidence in South 
Wales, but although rather more men are affected in the 
aggregate, still trouble has not assumed an acute form, 
and fortunately public services are not interfered with. 
The miners in the Dowlais district, to the number of 5000, 
who were on strike in the early part of last week, are back 
at work, but there are now 7000 miners in the Amman 
Valley who are idle. These men belong to twenty-four 
collieries, and they came out on Monday, in sympatby 
with the workmen at Tirydail and Pantyffynon. Last 
week a number of colliers in this district were summoned 
for breaches of contract by leaving work without notice, 
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the area, and in spite of the interruptions to such work 


and on pay day deductions from wages were made to meet 
the damages awarded at court. Hence, immediate 
strike at Tirydail, where the men were engaged, followed 
by sympathetic action throughout the valley. At a 
Conciliation Board meeting on Monday, Mr. Evan 
Williams, chairman of the coalowners’ side, protested 
against the action of the men in stopping work without 
notice. The futility of mere protest is, however, shown 
by the fact that within twenty-four hours nearly 3000 
workmen of the Llanbradach Colliery came out on strike 
against the advice of their own leaders. The question 
at issue relates to the reinstatement of demobilised miners, 
and other grievances. Another 2000 men at the Areel 
Griffin Colliery, Abertillery, also left work on Tuesday 
morning, as the result of a wages dispute. Apart from the 
coalfield, the trouble in the ship-repairing industry con- 
tinues, as the boilermakers are still on strike, and there 
is no sign of any advance by one side or the other towards 
a settlement. The whole of the South Wales members of 
the Electrical Trades Union, with the exception of those 
engaged at collieries and steel works, abstained from work 
on Monday, and are still idle. Their programme includes 
a 44-hour week, with a basic rate of 2s. per hour 
for electricians, wiremen, fitters, armature, polyphase and 
transformer winders; and Is. 9d. per hour for all auxil- 
jaries. The rates are to include all present war advances 
and any future awards to be added. There are other 
conditions respecting overtime, &c. The employers 
contend that the National Council at which the men were 
represented had drawn up the rates and conditions of 
employment to which the employers agreed. The South 
Wales members of the union had, however, rejected this pro- 
gramme, and had come out on strike with quite a new set of 
demands. Although at the time of writing the withdrawal 
of electricians has not affected the coalfield, there is the 
fear that it may doso. For instance, if the men employed 
by the South Wales Power Distribution Company 
become involved, a great number of works would be 
brought to a standstill, and numerous collieries would be 
flooded. The Ministry of Labour has been placed in 
possession of the facts, but so far no Government inter- 
vention has taken place. Should, however, there be 
developments such as to menace the coalfield, it is felt 
that Government action would become imperative. 


Trimmers and Tippers. 


Like all other grades of labour, the trimmers and 
tippers at South Wales ports are concerned with new 
demands affecting their works. The tippers, who belong 
to the National Union of Railwaymen, and are, therefore, 
affected by their new conditions of an eight-hour day, 
are working, as hitherto, the same as the trimmers, until 
a@ re-adiustment of hours, &c., is agreed upon. The 
coal-trimmers’ demand for a 20 per cent. increase in their 
war bonus, thus bringing it to 100 per cent., was con- 
sidered at a meeting of the South Wales Central Trimming 
Board on Tuesday, but the proceedings were adjourned 
for a fortnight. It was easy to see that the employers 
are strongly opposed te giving way to the men, but there 
was an additional reason for not conceding their claim, 
it being that action on a national basis is contemplated 
by the men. Until the employers know the full extent 
of their demands, they are not disposed to give much 
consideration to one item. Since that meeting, however, 
tippers and trimmers, representative of Cardiff, Penarth, 
Barry and Newport, have been in conference, and have 
approved of programmes to be submitted to the national 
conference to be held later. They ask for increased 
tariffs, better working conditions, an eight-hour day, 
and a minimum wage, and they have decided to press for 
the arranging of two shifts, viz., 6 a.m. to 2 p.m., and 
from 2 p.m. to 10 p.m., with the proviso that the working 
day for Saturday should be6a.m.tonoon. Ifthis demand 
in respect of the shifts is insisted upon it will be a very 
serious matter for the coal trade, as it will mean that 
the tipping hours at the docks will be cut down by one- 
third in the twenty-four hours. Tipping facilities at the 
present time are unequal to cope with the output,and the 
difficulty will be accentuated later as production expands. 
The tippers and trimmers want to do away with all night 
work. The Railway and Dock Companies, it is under- 
stood, are not opposed to the eight-hour demand, but have 
suggested that instead of the two shifts being continuous, 
as the men propose, there should be an interval between 
them of two hours or so, and that there should be fixed 
meal hours during the shifts. This would give the com- 
panies an opportunity of dealing with the traffic better. 
Two continuous shifts of eight hours, it is contended, 
will result in congestion andconfusion, asempty wagons can- 

+ not be dealt with, and hence fresh supplies of loaded wagons 
eannot be brought to the docks to keep the tips going. 
Time will be wasted, particularly when the second shift 
is engaged, as there will be no opportunity afforded the 
traffic men to clear empty wagons. 


Pitwood Supplies. 


Something akin to a mild sensation was caused 
among pitwood merchants last week-end, when it became 
known that the Admiralty Pitwood Committee, through 
Messrs. Lysherg, Limited, and Messrs. T. P. Thomas and 
Co., Limited, had decided to supply Admiralty collieries 
with French p'twood at 60s. per ton, a reduction of 5s. 
per ton on the maximum schedule price, as from the Ist 
inst. Out of the total quantities imported five-eighths 
are taken by the Admiralty Pitwood Committee, and three- 
eighths are allocated to the merchants, who have agreed 
to purchase supplies from France at not above 63s. per ton, 
which left them a gross profit of 2s. per ton, as the 
maximum price of 65s. was charged to South Wales 
collieries. The step taken by the Admiralty Pitwood 
Committee is mainly the result of the fall in freight rates, 
and the fact that war risks insurance has fallen consider- 
ably. Although the Admiralty Pitwood Committee is in 
no sense a competitor with the ordinary merchant, still its 
aciion places the latter at a certain disadvantage, and it 
remains to be seen whether the merchants are able to 
effect such an arrangement with the French exporters as 
will place them in a position to enable them to sell at 60s. 
and yet have a profit. It is contended that the French 
exporters could very well do so, having regard to the high 
profits they have been making. The merchants who 
belong to the South Wales Pitwood Tmporters’ Association 





have considered the situation, and have decided to ask the 
Director of Timber Supplies to receive a deputation. 


The Miners’ Demand. 


In connection with the demand of the miners 
for a 30 per cent. increase in their wages, some interesting 
information has been furnished by the secretary of the 
South Wales Coalowners concerning production and costs, 
and the loss of wages through men being avoidably absent 
from work. Whereas in 1887 the output per annum per 
person employed above and below ground in the South 
Wales coalfield was 299 tons, and the wege cost of such 
output was £52, the output per annum per person for 1918 
was only 224 tons, and the wage cost of that production 
increased to £197. The returns are even more remarkable 
as between the figures for 1914 and 1918. In those two 
years the outputs per person were 243 tons and 224 tons 
respectively, but the wage cost of producing those quan- 
tities advanced from £99 in 1914 to £197 in 1918. With 
regard to the number of avoidable lost attendances by 
underground workmen, the total for six quarterly periods 
since 1917 works out at 4,644,273. If non-associated 
collieries are included, the total is approximately 5,000,000 
lost attendances, equivalent to an estimated loss in wages 
for the period of e‘ghteen months of £3,500,000. The 
figures are irrespective of those relating to strikes, which, 
during the eighteen months, involved the loss of at least 
another 950,000 attendances. The estimated loss in 
output for the eighteen months is given as 5,918,377 tons. 


Current Business. 


The coal market has furnished no special feature 
this week, except that the loading pressure is heavier, and 
there is a good demand for the better classes of coal, but 
shipments cannot be efiected rapidly enough to obviate 
the long detention of tonnage, or to clear standing supplies 
of coal, the result being that some collieries are in a 
difficult position. Vessels in dock are exceptionally 
numeruus, and loading turns are hard to secure promptly. 
Large coals are, on the whole, fairly firm, particularly the 
superior grades, and through coals are well stemmed. 
Nuts, beans and peas are strongly inquired for, but supplies 
obtainable are not equal to the orders. Best bunker 
smalls are as firm as any section, but there is very little 
eall for cargo descriptions, which, as a consequence, are 
accumulating. House coals are in brisk demand, as are 
all descriptions for home consumption, but the difficulty is 
the insufficiency of rolling stock to move supplies. The 
coke market is quiet, and export licences are not being 
granted as freely as makers desire. The patent fuel 
industry is active, and works are fully engaged. Pitwood 
supplies are slow to come along from France, and there are 
no imports of this commodity from Portugal owing to the 
high export tax placed on it. The schedule prices for 
coal, coke and patent fuel are unaltered, and are as given 
last week. 

LATER. 


The coal market continues fairly firm for large coals, 
which are in strong demand. The principal item of 
interest, however, is the fact that the Egyptian State 
Railways are inquiring for 300,000 metric tons of coal for 
delivery in monthly quantities of 50,000 metric tons from 
March Ist to August 31st. Firms are invited to tender for 
Welsh, North Country, Natal and American coals. The 
tenders for Welsh and North Country coals are to be on the 
f.o.b. basis, and those for Natal, or American, coals on 
the c.i.f. basis, Alexandria. Seeing, however, that prices 
for Welsh or North Country coals must be according to 
the Coal Controller’s schedule, the business is robbed of its 
competitive feature, and, therefore, interest chiefly 
centres upon the prices tendered for American coals, it 
being fully expected that the Americans will make a strong 
effort to get in. Tenders have to be in on the 13th inst. 
With regard to the coalfield, the strike at the Llandbradach 
colliery, affecting 3000 men, is at an end, the men deciding 
on Wednesday night to return to work, but 7000 miners 
in the Amman Valley are still idle. 


Newport. 


The market in Monmouthshire coals has presented 
quite a good tone. The demand has ruled active, and 
tonnage supplies have been ample without being too heavy 
to cause congestion. Collieries are generally very well 
booked up, especially for all large qualities. 


Swansea. 


The anthracite market displays no change of 
note as compared with a week ago. Bookings are fairly 
good, especially for large qualities. Cobbles, nuts and 
peas rule about steady, but orders are not at all adequate 
for culm and duff. Steam coals are rather unsteady. 


Tin-plates. 

The tin-plate market continues to show a very 
steady tone, and men are returning from the forces to the 
works a little more freely. The gas coal shortage is, 
however, still very pronounced, and is operating adversely 
against the output of steel. Quotations :—I.C., 20 x 
14x 112 sheets, 33s. 3d. (home trade); block tin, £245 
15s. per ton cash ; £243 per ton 3 months; copper, £87 
per ton cash; £80 per ton 3 months, Lead: Spanish, 
£30 per ton. Spelter, £49 per ton. 








NORTH-EAST COAST DOCK IMPROVEMENTS. 





OnE or two important improvements which were in 
progiess, or had been authorised at the time of the out break 
of war, are now being proceeded with at Middlesbrough 
and at Tyne Dock, by the North-Eastern Railway ! 

At Middlesbrough, owing to the rapid growth just 
before the war in the number and size of vessels using the 
company’s docks, it was decided to construct a new 
riverside quay on a site considerably nearer the mouth 
of the river than the present accommodation for large 
ships. The site celected was below high water mark, 80 
that the first stage of operations consisted in reclaiming 





during the period of hostilities, and the difficulties of 
obtaining the necessary labour, considerable progress has 
been made with this part of the scheme. It is intendec 
to provide good berthage for ocean-going liners, and t., 
instal, in addition to the usual facilities for handling cargo, 
coaling appliances of an up-to-date type. 

The scheme at Tyne Dock includes a new entrance lock 
and a new riverside quay. The existing entrance lock is 
300ft. long by 60ft. wide, with a depth on sill of 26ft. ; 
the new entrance lock will be 420ft. long, 75ft. in width, 
and have a depth on the sill of 35ft. 4in. It is proposed 
to fit three pairs of gates, so that the lock will be capable 
of subdivision into lengths of 300ft. and 120ft. respectively. 
The new riverside quay will be 1865ft. in length, with 
depth alongside at low water of spring tides of 25ft. 
One half of the quay will be reserved for general goods anc 
passenger traffic, and a fully equipped passenger station 
is therefore included in the plans as well as the provision 
of ample handling appliances and transit shed facilities. 
The other half of the quay will be given up entirely to coal 
shipments; there will be two hoists, capable of delivering 
coal at 60ft. and 65ft. respectively above high water ot 
spring tides, and the intention is that these will be mainly 
used by ships taking only bunker coal. 

Additional shipping facilities and improvements are in 
hand, or are contemplated at some of the other docks of 
the company. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Messrs. WiritraM C. Jeary and Horace F. Marcuant inform 
us that they are carrying on the business of The Shore Leader 
Company, Waterloo Works, Lanfrane-street, Westminster 
Bridyc-road, S.E. 1. 

Snowpon, Sons anv Co., Limited, of Millwall, request that 
in future all communications should be addressed to them at 
85, Gracechurch-street, . New telephone number, 
Avenue 433, and telegraphic address, ‘‘ Snowdrift, Grace, 
London.” 

In consequence of the retirement of Mr. A. F. Halstead from 
the post of manager and secretary of Beyer, Peacock and Co., 
Limited, Mr. A. C. Rogerson, A.M. Inst. C.E., M. I. Mech. E., 
has been appointed general manager and Mr. J. H. Travis has 
been appointed secretary. Mr. E. 8. Luard, 15, Dean’s Yard, 
Westminster, is now the London representative of the firm. 
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Tue provision of machine tools for their expanding 
industries after the war is exercising the minds of prominent 
Italians. One-tenth of these imports before the war was 
supplied by England, three-tenths by America, and six- 
tenths by Germany. The last named country will, how- 
ever; cease to count among Italy’s suppliers, and her 
requirements will have to be met elsewhere. To this 
end a’ company was recently formed at Milan which, 
pending the time when Italy is able to provide for her own 
wants, will control the business of machine tool imports, 
among which agricultural motors and machinery take a 
leading place. 

Tae German potash industry is now confronted with the 
immediate prospect of an increase in the working expenses 
as a result of the new era—the general introduction of an 
eight-hours day and new wages agreements with the 
workers. Already the potash interests have begun to make 
arrangements with the object of recovering the former 
efficiency as soon as possible. We learn from the Chemical 
Trades Journal that the Verein Deutscher Kali Interessen, 
as a consequence of a decision of the council on November 
2ist,and at the instance of members, recently appointed 
a committee to deal with the question, and the committee 
has entered into negotiations with the trade unions con- 
cerned, and has reached decisions which will be binding 
on the workmen or their trade-union leaders in connection 
with future negotiations.. 

Tne shortage of glass is likely to be seriously felt in the 
reconstruction of Europe, and recent fairs at Lyons and 
Paris have exhibited numerous substitutes, including some 
translucent materials that may be used for the windows of 
such places as cellars, stabies, and garages, says the 
Chemical Trades Journal. Transparent, though somewhat 
costly, are siloxide, a bluish glass of silica, and such acid 
oxides as those of zirconium and titanium, and artificial 
mica, an electrically fused mixture of greensand, bauxite, 
magnesia, and alkali. Excellént substitutes of somewhat 
imperfect transparency are numerous cellulose products, 
sheet gelatine, various products of casein and albuminoid 
substances, and a synthetic resin of phenols condensed 
with formol. A very cheap material consists of two 
sheets of paper united by translucent glue, with strengthen- 
ing hemp strands between, the outside being coated with 
flexible waterproof varnish. A better waterproof sub- 
stitute, which is known as “ vitro-cellose,”’ and may be 
made into glass-like panes, consists of a light metal lattice 
work coated with non-inflammable film; and a similar 
material—‘“ flexible glass,” made by coating muslin, 
gauze, or fine metal cloth with a flexible film—may be 
rolléd up when being transported. 

ANOTHER ocean-going torpedo-boat destroyer has just 
been launched by Swan, Hunter, and Wigham Richardson, 
Limited. The event passed off most successfully at the 
Wallsend Shipyard, notwithstanding the fact that all 
the carpenters of the Associated Shipwrights’ Society 
were still out on strike about the hours’ question. The ship 
was named H.M.S. Whitshed, and is the twenty-e:ghth 
torpedo-boat destroyer launched by the firm since the 
outbreak of war, in addition to other kinds of warships 
built by. it. The ‘propelling machinery, consisting of 
Brown-Curtis geared turbines, will be completed and fitted 
into the ship by the Wallsend Slipway and Engineering 
Company, Limited. The name Whitshed is famous in 
the annals of the Royal Navy. Admiral of the Fleet 
Sir James Hawkins Whitshed saw service in the days of 
Nelson and lived until 1849. ,At the battle of St. Vincent 
in 1780 he served as a Lieutenant in Rodney‘s Flagship, 
H.M.S. Sandwich. He was Rear-Admiral in the Medi- 
terranean in 1799, and two years later in the Channel 
Fleet. In 1810 he was promoted to the rank of Admiral, 
and after serving as Commander-in-Chief at Portsmouth, 
1821-1824, he was raised to the rank of Admiral of the 


Fleet in 1844. ; 
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The Proportioning of Concrete. 





Ata recent meeting of the American Society for Testing 
Materials, Mr. L. N. Edwards, Supervising Engineer of 
Bridges, Department of Works, Toronto, read a paper in 
which he described the results of tests made with the object 
of determining the reliability of concretes in which the 
various materials are proportioned according to the surface 
areas of the aggregates, instead of the voids in the mass. 
These tests included the determination of the average 
surface area of sand and stone particles, based on an 
actual count of the number of particles in given weights. 
The investigations invélved tests on 240 mortar cylinders 
2in. in diameter by 4in. long: on 45 concrete cylinders 
éin, in diameter by 12in. long, and 324 standard briquettes. 

For the determination of the average surface area of 
the sand particles a set of samples of six natural sands 
was obtained from different localities. These were 
thoroughly dried and sieved into their component sizes 
through meshes ranging from 4 per inch up to 100 per inch. 
The grains of sand were then counted in amounts of about 
10 grammes in the case of the coarser qualities down to 
a gramme for the fine sizes. It was !ound that sand 
which passed an 80 mesh and was retained on 100 mesh 
possessed about 99,000 particles per gramme; a 40-50 
mesh sand had 16,000 particles ; a 20-30 mesh sand had 
1500 particles; an 8-10 mesh sand had 55, and a 4-8 
mesh sand had an average of only 14 particles per gramme. 
The sand had a specific gravity of 2.689 and weighed 
43.0257 grammes per cubic inch. From the number of 
particles per gramme, and the weight per cubic inch. 
of solid material, the average volume of the particles was 
determined, and these were assumed to be spherical in 
shape. These surfaces were of such dimensions as to 
produce aggregate areas per gramme of the several sizes 
of sand just mentioned, amounting to 18.6, 9.9, 4.5, 1.5 and 
0.9 square inches respectively. Very similar estimations 
were carried out in connection with broken stone. 

It was determined that a standard 1:3 Ottawa sand 
mortar as usually employed in testing cements contained 
one gramme of cement per 13 square inches of surface 
area. Thus, in carrying out the new tests proportions 
of one gramme per 10, 15, 20 and 25 square inches of 
surface area were adopted. The concretes were made 
with one part, by volume, of sand to two of stone aggregate. 
The quantity of water used in mixing was fixed at the 
amount required to reduce the cement to a normal consis- 
tency paste plus an amount, in c.c., equal to the surface 
area of the sand, in square inches divided by 210. 

Tensile tests were carried out on mortar briquettes 
made with sands having different proportions of various 
sizes of particles and mixed with one gramme of cement 
per 10 square inches of area in some cases, and one gramme 
per 15 square inches in others. The mortars with the thicker 
coating were stronger, specially during the earlier stages 
of setting, and at 60 days old were about 8 per cent. 
s-ronger. The variation in the grading of the sand, 
however, had practically no effect on the strength of the 
briquette, the variations due to this cause amounting to 
only 2 or 3 per cent. Compression tests on 2in. cylinders 
confirmed these resuits. 

A set of eght samples, al: with one grade of sand, but 
with varying proportions of cement from 40 down to 5 
grammes per square inch, was made up to determine 
the corresponding increase in bulk. The successive 
increases in the thickness of the layer of cement on the 
particles did not have a gréat influence on the volume ot 
the samples until a proportion of 1 gramme per 20 square 
inches was reached; but from this point onwards the 
bulk increased rapidly, until at 1 gramme per 5 square 
inches the volume was twice that of plain sand. 

Mr. Edwards described how, with a balance, a few 
sieves and screens, the granulometric composition of sands 
could be obtained on @ commercial scale, and, with the 
assistance of a few simple diagrams, the proportions of 
& morta™ made up according to his theory. He concluded :— 

1. The claim that the surface-area method of propor- 
tioning the cement content of mortars and of concretes 
is essentially scientific and rational is proved by the 
uniformity of results obtained. 

2. With a given uniform proportion of cement in relation 
to the surface areas involved, this method provides a 
definite and practical means of comparing the relative 
strength-producing qualities of aggregates of varying 
physical, chemical and mechanical properties. 

3. This method provides a means for a more thorough 
investigation of the functions of sand and stone aggregates 
and for a more complete development of the true values 
of all the component materials of mortars and concretes. 

4. Excess water in an over-saturated mortar or concrete 
mix exerts a decidedly weakening effect upon the cement 
matrix by producing a change in the physical structure 
of the matrix, which tends to destroy the cohesion existing 
etween the particles of cement and aggregate. 

5. In a normal consistency mortar the relation of the 
area of the particles of the sand aggregate to the cement 
content of the mix determines the strength of the mortar. 

6. The strengths of mortars containing a given cement 
and sand but varying for the different mixes in the propor- 
tions of these ingredients, are directly proportional to 
the relation existing between the cement content and the 
surface area of the aggregate. It follows, therefore, that 
the strength of a mortar of given mix being known, the 
mix of @ mortar having a desired strength can be pre- 
determined for the same materials. 

7. The quantity of water required to produce “ normal,” 
uniform consistency mortars from a given cement com- 
bined in varying proportions with sands having the same 
origin but varying in their granulometric composition, 
is a function of the water required to reduce the cement toa 
“ normal ”’ paste and the surface area of the sand particles 
to be wetted. . 

8. The increase of volume due to the mingling of varying 
quantities of cement particles with a uniform quantity 
of @ given sand bears no apparent relation to and is evi- 
dently not dependent upon the void in the sand. 

9. The tests indicate a probable definite relation between 
the ultimate compressive strength of the mortar content 
and the ultimate compressive strength of the concrete 
when the test specimens of the former are produced from 
mortar of the same mix and consistency as that used in the 
concrete, 
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When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Rranch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each, 

The date first given is the date of application : the second date 
at the end of the ui is the date of the acceptance of the 
complete specification. 





STEAM TURBINES. 


121,622 (17,024 of 1917). November 19th, 1917.—CaRrBoN 
Guianp Rives, the Hon. Sir C. A. Parsons, 8. 8S. Cook and 

L. M. Douglas, Heaton Works, Newcastle-on-Tyne. 
Carson glands for packing steam turbine spindles as hereto- 
fore designed consist of rings, each ring being made up of sectors 
of graphitic carbon, or similar material, usually of rectangular 
cross section, embracing the rotating shaft, and held together 
by a spring encircling them, the purpose of such carbon gland 
ring being to baffle the flow of steam from a higher pressure on 
one side of it to a lower pressure on the other. The outer 
periphery of the gland ring is in such case subjected over its 
whole area to the higher pressure, while its inner periphery, 
which is in contact with or is bored to fit the surface of the 
shaft, is subject to a lower average pressure, owing to the fall of 
pressure from the high pressure side to the low pressure side. 
It follows therefore that there is a radial inward force on the ring 
pressing it towards the shaft, thus giving rise to friction absorb- 








ing power and producing a corresponding amount of heat. In 
the new form of gland ring the cross section is more or less L 
shaped, and the outer cireumference of the foot of the L is 
subjected to a lower steam pressure than that on the greatest 
diameter of the ring. Thus the sum of the pressures on these 
two faces can be made to approximate to that on the inner face, 
and the ting be put in equilibrium. In the drawing the high- 
pressure side of the packing is on the left. High-pressure steam 
finds its way through the opening A and bears on the outside of 
the first ring. Lower pressure steam is provided to the space B 
and acts on the smaller diameter of the first ring, besides the 
larger diameter of the second ring. The same arrangement is 
carried out with the second space C, and the final low-pressure 
is admitted direct to the foot of the L in the case of the last ring. 
Several variations of the idea—one of which we illustrate—are 
mentioned in the specification, but do not need description.— 
December 19th, 1918. 


121,692 (7748 of 1918). May 8th, 1918.—AN IMPROVED TURBINE 
Disc, The Brueh Electrical Engineering Company, 11, 
Arundel-street, Strand, London, W.C. 2 (a communication 
from Aktiebolaget Ljungstr6ms Angturbin, Stockholm, 
Sweden). 

In the manufacture of large turbine discs for high speed steam 
or gas turbines, difficulties arise in hardening the dises in order 
to obtain the same strength in the inner and outer parts thereof. 
It has therefore been proposed to build up turbine discs of a 
number of separate interconnected elements to relieve the 
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strains and tensions due to rapid rotation, and the present inven- 
tion relates to a turbine disc of this kind in which three members, 
viz., a complete intermediate disc and two complete side discs 





are connected together by means of a number of grooves havin; 
a dove-tailed form, provided in the surfaces of the discs, an 
fitting one another when the side discs are shrunk on to the 
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intermediate disc. In such an arrangement the side dises and 
the intermediate discs will act conjointly to resist the stresses 
caused by rotation. In manufacturing large turbine dises this 
arrangement also allows of obtaining such dimensions as may be 
suitable for forging and hardening. The illustration shows a 
longitudinal section through a turbine disc. On the interme- 
diate momber A of the turbine disc the radial blades B are 
arranged. By means of the dovetailed grooves C the outer 
members or the side dises D and E have been shrunk on to the 
intermediate disc A, thus forming, together with the latter, a 
rigid construction, so that tensions caused in the intermediate 
dise A, owing to rotation, will bs transmitted to the side dises D 
and E and resisted thereby.—January 2nd, 1919. 


DYNAMOS AND MOTORS. 


121,680 (4336 of 1918). March 12th, 1919.—Conracr 
Breakers, The British Thomson-Houston Company, of 
83, Cannon-street, London, E.C., and A. P. Young. 

The type of contact breaker usually employed in conjunction 
with magneto electric machines has a critical speed above which 
it does not operate satisfactorily. This speed is determined by 
the inertia of the moving parts, the strength of the controlling 
springs, and the distance through which the contacts move. 
Above the critical speed the contact arms do not keep in proper 
engagement with the operating cam. In order to overcome this 
trouble the inventors so arrange the device that contact is 
broken between two moving pieces, instead of between one 
fixed and one moving contact. In the drawings A represents a 
cam which is rigidly secured to the motor spindle and adapted 
to be engaged by two fibre heels B and C, so as to actuate them 
synchronously. These heels are mounted on the extremities 
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of the two outer arms of substantially U-shaped levers D and E, 
the inner arms of which carry engaging contacts F and G, which 
are moved away from each other by means of the cam, and 
towards each other by means of leaf springs H andJ. Buffer 
springs K and LL are also provided to assist the leaf springs. 
The lever D is mounted on a block M which is insulated from the 
base—see right-hand illustration—and is electrically connected 
with the end of the primary winding. The other lever E is 
mounted directly on the base and is therefore connected to 
earth through the frame of the machine. An adjusting screw 
N may be provided engaging with a projection on the outer end 
of lever D, and this projection is held in contact with the screw 
by the spring H. It is necessary that the pressure exerted by 
the spring H is slightly greater than that exerted by the spring 
J, so as to ensure that the projection will be held in engagement 
with the adjusting screw N. This ensures that the position of 
the contacts F and G when they engage will remain fixed in 
space.—January 2nd, 1919. 





MACHINE TOOLS. 


121,662 (1843 of 1918). February Ist, 1918.—Wuee. TEETH 
Currers, S. Sunderland Lyndhurst, High Utley, Keighley. 
and A. M. Midgley, Sutton-in-Craven, near Keighley. 

When cutters of the rack type are used to form the teeth of 
helical gears the speed of operation is largely dependent on 
the width of the cutter, on account of the necessary 
oblique action. In order to shorten the cutting stroke 
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and thus expedite production, the inventors build up the cutters 
from a series of plates giving the cutting edges a stepped effect. 
In this way the cutting stroke can be reduced to a length only 
slightly greater than the distance apart of the cutting edges. 
The illustrations are self-explanatory.—January 2nd, 1919. 


ELECTRICAL. 


121,623 (17,296 of 1917). November 23rd, 1917.—A TrEst 
SueatH Jormnt For Execrric Castres, C. J. Beaver, 
Crescent-road, Hale; A. F. W. Richards, Marsland-road, 
Brooklands, and E. A. Claremont, High Legh, all in 
Cheshire. 

For the purposes of testing it is sometimes necessary, while 
jointing electric cables, to bridge-over the adjacent ends of some 
of the conductors in a cable, but at the same time leave the inner 
conductors accessible. According to the invention a sleeve is 
composed of metal wire conductors—preferably individually 
insulated and that B pee with hygroscopic insulating 
materials—intertwined so as to form an open netting. Owing 
to the o netting formation the sleeve can be within limits, 
-elonga’ or shortened with a corresponding contraction or 
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expansior of its radius. This sleeve is threaded on to one section 
of the cable, and when the joint is made is in position over 
the joint, the ends of the wires composing it are bared of insula- 
tion and are tied or otherwise fastened by any convenient method 
to, and may be soldered to, the ends of the circular test conductor. 
With such a sleeve tho desired bridging of the joint can be readily 
and effectually made, and that without interfering with access 
to the joint of the main conductors for the purpose of enveloping 
them with compound in the usual manner. The accompanying 
drawing is a sectional plan of a joint bet two secti of a 
three core cable in which a test conductor is embodied and 
bridged over the joint by a sleeve of metal wire entwined as 
above described. A and A are ends of two sections of lead- 
covered cable having insulated cores B, C, D, respectively, and 
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test conductors E E. Fis the sleeve composed of metal wire con- 
ductors each separately insulated as described and intertwined 
so as to form an open netting. G, G are ring fittings—the former 
being shown in section—threaded over the main insulation and 
to which the test conductor is connected. The bared ends of the 
wires comprising tle sleeve F are also connected with these rings 
and may be bound in position thereon by wire lappi and 
soldering as shown, or by any other suitable method, thus 
establishing electrical connection between the test conductors 
of the two sections of cable and attaining the desired end of 
completely surrounding the main joint. H is the jointing 
sleeve containing the completed joint and plumbed to the lead 
sheathing of the cabie.—December 23rd, 1918. 


AGRICULTURAL. 


121,697 (9893 of 1918). June 15th, 1918.—A Srump-JumPine 
Proucs, W. R. Wardle, Western-road, Mickleover, Derby. 

An arrangement for lifting a plough over any obstruction met 
in the ground is shown in the accompanying illustrations. The 
plough A is carried on a bracket B whichis hinged onto the 
frame C carrying the coulter knife D. The frame C is supported 
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by the usual coulter wheel. Between the frame C and 
bracket B there is a coiled spring E, while a pair of lugs F is 

to limit the relative movement of B and C. If the 
coulter knife meets an obstruction it swings back, as shown in 
the lower illustration, and, compressing the spring E, lifts the 
plough over the obstruction.—January 2nd, 1919. 


METALLURGY. 


121,674 (23429 of 1918). February 26th, 1918.—Sreet Maxine 
ts Evecrric Furnaces, Ernest Humbert, Welland, Ontario, 
Canada. 

With the object of minimising the wear on the linings and 
electrodes of electric refining furnaces, which is due to the boiling 
of the charge when oxidising agents are introduced to de-car- 
bonise the charge, the inventor employs an air blast for oxidising. 
The illustration represents a Heroult furnace which has a hearth 
A, sides B and roof C, through which passes the electrode D 
extending down approximately to the top of the charge so as 


to strike the are. A doorway E is opened and 4 nozzle consisting 
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of a long pipe F, say, abont 10ft. long, is thrust into the lower 
part of the charge. the nozzle receiving air from a flexible pipe 
or hose connected with a blower. The charge is built up as 
indicated, of scrap G and east iron borings H, and in the lower 
portion there forms a bath J of molten metal. The solid portion 
of the charge is gradually melted, and the nozzle F elevated 
until the entire charge is molten. The nozzie F is then with 
drawn, the doors shut, and the refining operation proceeded 
with. after which the finished product is tapped or poured.—- 
January 2nd, 1919. 


MINES. 


121,660 (1759 of 1918). June 25th, 191°.—Sreet Pir Props, 
8. F. Sopwith and M. J. Foggo, Chasetown, near Walsall. 
In order to coy a cushioning effect when tubular steel pit 
Props are 


the inventors insert a short length of wood at 


THE ENGINEER 


end with an abutment B. The opposite end of the outer part C 
is inserted the tapered end of a short cylindrical piece of wood E. 
Any convenient provision is made for relative adjustment and 
N°121,660 
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securing of the parts Aand C. Under the action of the load the 
wood is forced gradually into the prop and thereby acts as a 
cushion. It will be understood that the socket D is detachable. 
In practice spare sockets ready fitted with the wood pieces are 
provided, so that when it is necessary to renew the wood portion 
of a prop the socket is removed and a new one put in its place.— 
January 2nd, 1919. 


121,637 (19,177 of 1917). December 28th, 1917.—AcrTYLENE 

Torcues, R. E. Grant, 9, Huggin-lane, Queenhithe, London. 
The inventor claims that if the water necessary for generating 
acetylene from calcium carbide is supplied by means of a wick 
the pressure in the gas contai will aut tically regulate 
the supply of water to suit the demands for gas. In the drawing, 
A indicates a bell-shaped casing closed at its lower end by a plate 
B and provided with an internal partition C, the space above 
which forms the water chamber D, and that below which forms 
the carbide chamber E. The casing and its base are connected 
by a bolt secured to the centre of the base and passing through 
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the top of the casing, a thumb nut being applied to the upper 
end of the bolt for securing the two parts together. The bolt 
passes through a tube in the water chamber to prevent the water 
from flowing into the carbide chamber E, and to prevent the 
gas from passing up between the bolt and the tube a packing 
ring is applied between a flange on the bolt and the under side 
of the partition C. Tubes or ducts F are arranged in the partition 
C and provided with wicks, so that the free passage of water 
around the said wicks from the upper to the lower chamber 
and also the free passage of gas from the lower to the upper 
hamber will be stopped. At the same time in normal conditions 
water will gravitate down the wicks until the flow is prevented 
by an accumulation of gas pressure in the container E. G isthe 
burner.—December 30th, 1918. 











CATALOGUES 


Wixcet, Limited, 25, Victoria-street, S.W. 1.—Illustrated 
catalogue, describing the Winget chain spade concrete mixer. 


Vacuum O11. Company, Limited, Caxton House, Westminster, 
S.W. 1.—Illustrated booklet entitled, “ Correct Lubrication,” 
and specially devoted to farm tractors. 


Tue Trrevex Sarety Guiass Company, Limited, of 1, Albe- 
marle-street, Piccadilly, London, W. 1, has sent us a copy of the 
— edition for January of the ‘ London Time Tabie and 
Rail Guide.” 

Tae Batpwin Locomotive Works, Philadelphia, Pa., 
U.8.A.—Record No. 91. Well illustrated descriptive catalogue 
giving particulars of numerous examples of tne Mailet articu- 
lated locomotives built by this firm. 


THe CaMBRIDGE Sorentific InstRUMENT Company, Limited, 
Cambridge.—Folder giving illustrations of numerous instru- 
ments for power-house plants made by the company, and giving 
the catalogue number referring to each particular instrument. 


Tue Horrmann Manvuracturine Company, Limited, Chelms- 
ford.—Illustrated abridged edition of the firm’s catalogue of 
“* Hoffmann ”’ steel balls and rollers and ball and roller monyee ; 
also illustrated leaflet describing the Hoffmann standard roller 
gauges. 

STURTEVANT ENGINEERING Company, Limited, 147, Queen 
Victoria-street, London, F..C.—Pamphlets Nos. 1552, 1572 and 
1593, giving illustrated descriptions of the firm’s balanced 
crushing rolls, rotary fine crushers, “ open-door type,’’ and 
Newayyo screen separators respectively. 

Icranic Erecrric Company, Limited, 147, Queen Victoria- 
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one end. In carrying the invention into effect as shown, the | equipments ; and Leaflet No. 180, describing the ‘‘ Conspede ” 
prop is constructed from a pair of cvlindrical telescopic metal | starting panels for constant current motors, and the “* Varispede” 
tubular parts, the inner one A of which is provided at its outer | starting and speed regulating panel for direct current motors, 


Epear Aten anp Co., Limited, Tmperial Steel Works, 


is constructed to receive a detachable conical socket D into which Sheffield.—Exceptionally well got up and illustrated catalogue 


dealing with steel for motor cars and aircraft, including nicke| 
chrome ; chrome vanadium ; case hardening, ‘* 40-ton”’; 3 per 
cent. nickel ; ch valve ; tungsten valve ; and special spring 
steels. A considerable amount of information regarding the 
various steels, with their appropriate heat treatment, &c. is 
also given, 


H. W. Warp anv Co., Limited, of Lionel-street, Birmingham, 
have sent us a copy of the latest catalogue of their capstan and 
turret lathes, tools attachments, &c. Well reproduced and 
printed illustrations, and exceptionally full sp-cifications and 
descriptions are given of the different machines, the working of 
various ae being explained by the aid of specially prepared 
views. illustrations and descriptions of the tool holders, 
tools, and attachments, merit more than a i mention. 
They are exceedingly well done, An infinity of pains and trouble 
must have been + in the preparation of this catalogue, which 
runs to 225 pages, and is quite one of the best productions of its 
kind which we have seen. 


Warpvte Enorneertne Company, Limited, 196, Deansgate, 
Manchester.—Catalogue No. 11 is devoted to electric lanterns, 
reflectors, and fittings for all commercial purposes. The 
publishers have endeavoured to make this catalogue as univer- 
sally useful as possible, short of giving translations into all 
languages. With its aid the trader will be assisted in making a 
selection of the correct lighting unit and the cost to its destina- 
tion, while the user will find himself provided with such informa- 
tion as will enable him to procure an efficient lighting installation. 
A special feature, and one which is to be commended, is the 
method of giving the prices and weights. The former are in 
shillings and decimals of a pound sterling, in anticipation of the 
early adoption of decimal coinage, and to facilitate the conver- 
sion of the prices to any metric coinage ; and the British weight« 
are given in pounds avoirdupois instead of ewts. qrs. and lbs., ax 
is customary. Pages 3 to 12 are devoted entirely to technica! 
information on illumination probl and have been compiled to 
assist comparatively unskilled purchasers in the preparation of 
new and the improvement of existing lighting installations. 

















Forthcoming Engagements. 





SATURDAY, FEBRUARY 8ra. 
Nort or ENGLAND InstiTuTE OF MrninG anD MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-upon-Tyne. 
General meeting. 2 p.m. 
MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Manchester, Paper, by Mr. G. H. Hey, “ Principles of Jig and 
Tool Design.” 6.30 p.m. 


MONDAY, FEBRUARY 10ru. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture, I.: “ The Scientific Problems of Electric Wave 
Telegraphy,” by Dr. J. A. Fleming. 4.30 p.m. 


Roya Instrrotion or Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. ‘* Study of Electric Arcs and their Applica- 
tions,” by Prof. J. T. Macgregor Norris. 3 p.m. 


Tae InpustrraAL Reconstruction Councit.—Hall of the 
Institute of Journalists, 2 and 4, Tudor-street, E.C. 4.  “* Indus- 
try and Educational Reconstruction,” opened by Mr. F. W. 
Sanderson. 6 p.m. 

Norts-East Coast INstIruTIoN OF ENGINEERS AND SHIP- 
RUILDERS.—Lecture Theatre, Literary and Philosophical 
Society, Newcastle-on-Tyne. Paper, ‘The Manufacture and 
Design of Toothed Gearing,”’ by Joseph Chilton, Esq. 6.15 p.m. 
Tue InstrruTion or Crvit Encrnerers.—Great George-street, 
Westminster, 8.W. 1. Paper to be further discussed, “‘ Centri- 
fugal Pumps for Dealing with Liquids containing Solid, Fibrous 
and Erosive Matters,”’ by the Hon. Richard Clere Parsons. The 
following papers will be presented for discussion: “ The Flow 
of Water in Pipes and Pressure Tunnels,’”’ by Mr. Frederick John 
Mallett : “‘ Discharge of Large Cast Iron Pipe-Lines in relation 
to their Age,” by Mr. Alfred Atkinson Barnes. 5.30) p.m. 


TUESDAY, FEBRUARY lItx. 


InstITvION OF ExectricaL EnGIngERs: Scorrisn CENTRE. 
—The Rooms, 207, Bath-street, Glasgow. Paper, ‘ Carbon 
Brushes: considered in Relation to the Design and Operation 
of Electrical Machinery,” by Mr. P. Hunter-Brown. 7.30 p.m. 


WEDNESDAY, FEBRUARY 12ra. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
“The Government and the Organisation of Scientific Research,” 
by Sir Frank Heath. 4.30 p.m. 

Tue AssocriaATION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Paper, “The Psy- 
chology of Reconstruction,” by Mr. A. W. Wyatt. 7.30 p.m. 


THURSDAY, FEBRUARY 13ru. 


Royat Institution or Great Brrramv.—Albemarle-street, 
Piccadilly, W.1. ‘The Movements of the Sun, Earth and 
Moon,” by Dr. W. Wilson (Lecture Il.) 3 p.m. 

Tae BrrwincHaM METALLURGICAL Socrery.—Chamber of 
Commerce, New-street, Birmingham. Paper “ Copper Alloys 
and High Tenacity,’”* by Mr. O. F. Hudson. 7 p.m. 

Tre InstrroTion or Evecrricat En sweers.—Institution 
of Civil Engineers, Great George-street, Westminster, 8.W. 1. 
“‘ The Functions of the Engineer : His Education and Training,” 
by Lieut.-Col. W. A. J. O'Meara. 6 p.m. 

Tue Ceramic Soctety IN CO-OPERATION WITH ENGLISH 
CuiInaA MANUFACTURERS’ AssocIATION.—Central Schools of 
Science and Technology, Stoke-on-Trent. Paper, “ Recent 
Work on the Bone China Body,” by Dr. J. W. Mellor. 2 p.m. 


FRIDAY, FEBRUARY l4rtn. 


Royat Institution or Great Brirary.—Albemarle-street, 
Piccadilly, W.1. “ Earthquake Waves and the Interior of 
the Earth,” by Prof. Cargill G. Knott. 5.30 p.m. 


TUESDAY, FEBRUARY -25rn. 


Tre Institution. of Locomotive ENnGingerrs: LEEDS 
CenTRE. — Philosophical Hall, Park-row, Leeds. Paper, 
“ Standardised Railway Wagons,” by J. R. Bazin. 7 p.m. 








Roya. Instirurion.—A general monthly mecting of the 
members of the Royal Institution was held on Monday after- 
noon, February 3rd, Sir James Crichton-Browne, F.R.8.. 
and Vice-President, in the chair. The chairman ree 
ported a bequest of £300 from the late Dr. T. Lambert Mears, 
who was a member of the Institution for fifty-three years ; and 
a donation of £50 from “an old member,”’'in celebration of his 
fiftieth year of membership. Mr. A. J. Walter, K.C., was elected 








street, London, E.C.—Leaflet No. 780 (superseaing Leaflet 
No. 627). Illustrated description of the firm’s battery charging 


a manager to fill the vacancy caused by the death of Sir Charles 
Norris Nicholson. 2 . 
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PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 


SITUATIONS OPEN (continued) 





«AB» 


yrcraft Repair Depot, Angel- 


AD, EDMON 
e ee “has Ielded to to. DISPOSE of the 


above FACTORY, of which the following is a brief 


deer WCCT! ‘TION .. Brick-built, roofs timber, slated 


For about 698 persons. 
Plant and Machinezy 
oa 


and patent vlay ‘loors 
concrete (part blue brick and 
ut ans pies A 
A OF LAND 3a.2F. Pp. 
ARE END ARE A OF m 
BUILI DINGS = 237,287 eq. ft. 
POWER .. - a, (10,000 volts, alter- 
na 
SIDINGS ta a of sidings, totalling 
}ATING .. Electric ‘and high-power gas. 
Ho aING w° Foreed air in overhead trunks. 
OFFICE ACCOM 7 
MODATION For about 60 clerks. 
MESS-ROO & 
ACCOMMODATION 


her articulars of Factory 
ae hee ron 46 the pane 
James'’-square, 5.W. 


c. BB 


Ministry of Munitions, Ireland. 
Doptin NATIONAL SHELL AND FUSE 


may be had e's 
TORATE, 6, 5 


FACTORIES. 
WaterrorD NATIONAL CARTRIDGE 
Factory. 


Cork NATIONAL SHELL Factory. 
Gatway NATIONAL SHELL Factory. 


It is notified that OFFERS for the PLANT, 
MACHINE FOOLS, EQUIPMENT. &c., of the above. 
mentioned tories should be made i — 
DIRECTORS Ministry of Munitions, 32, 


street, publin, NOT LATER than the 20th FEBRU. 





INDIAN PUBLIC wonkt AND STATE RAILWAY 
DEPARTMENTS. 


he Shebetiny of State 

for India in Council will in 1919 

APPOINT 75 Europeans and 3 Indians 

as ASSISTANT ENGINEERS in the Indian Public 

Wo orks and State Railway Departments, if so many 
suitable candidates present themselves. 

Every candidate must be a british subject, or a 
tuler or subject of any State in India in respect of 
whom the Governor-General of India in Cauncil has 
made a declaration that he is to be considered eligible. 


The appointments for Europeans wil reserved 
for candidates who have serv in His Majesty's 
Forces during the war for at least one year, or who 


have been prevented on adequate grounds from so 
serving. European candidates must have been born 
on or after 2nd August, 1891, and on or before Ist 
August, 1897. 
Indian candidates must have attaive] the age of 21 
and not attained the age of 24 years on Ist July, lyvly. 
pray candidate must either (1) have obtained one 
rertain recognised University degrees or Fe - 
distinctions = engineering, or (2) ve 
ons of the Associate Membership 
Examination rm the Iustitution of Civil Engineers, 
mn exempted by the Institution from such 
examination, or (3) produce the required evidence 
that he is otherwise eligible under the Kegulations. 
Applications from pererene candidates must reac! 
ffi 30th June son 30th 


Selection Committee, which will be heid in April or 
May, July or August, and October or November. 
Applications from Indians must reach the India 
Olfice not later than 30th June. Printed forms, 
pete = 3 with information . ee the conditions of 


tment, may ined trom the 
HOKE TA RY. Public Works _Devartinent, India 
Whitehall, London, 8.W 
a~ A Office, London, 





_ Feb ruary, 1919. so weed 


y Wented by the ‘Singapore 


a, Board for a three years’ 
ement, with possible extension 
ASSISTAN MARINE | ENGINE ER’S DRAL "GHTS- 
MAN, with experience in Design and Construction of 
aud Machinery - of Marine Engines, Boilers, Auxiliaries 
SISTANT SHIP’S DRAUGHTSMAN, with_first- 
vw theoretical and practical experience in the Design 
and Construction of Light raft and Coasting 
Steamers. Salary £420 per annum, with free passages, 
and fires unfurnished quarters or an allowance in lieu. 
ree a men A Fho “h ida lily eM : — with e 
5 ee should appt etter to . 
CROWN AGENTS HE COLO NTES. 4, 1. 
bank, London, 8. Ww. ¥ atath; @ age, qualifications. 
experience and whether married. 2439 


Engineer Re- 
for service in_the Public 
t Works Straits Settlements, 
io Prepare forks ‘Peper Specifications and Estimates 
ate and to Supervise the Erection of Public Build- 
Ene, 8, Bridges and other Public Works. 
gugusement for three years, with possible extension. 
pag £360-£15 Big with a duty allowance of £75 

annum. passages 
metndidates, between the i of 25 and 35, un- 
Honried, who have pagsed A.M.LC, examina- 
ton or that held by the Institution of Municipal and 

Ounty Engineers, and who have had at least three 
Years’ practical experience (exclusive of paptiags) as 
tant, should apply at once by 





OK THE COLONIES. ! 4, Millbank, London, 8.W. 1. 
_" 2450 





Re ROBERT FREDERICK JEFFRIES, Deceased. 


)ursuant to the Act 22ud and 
28rd Vic 
NOTICE IS HEREBY G IVEN the that all CRED 
DEM other PEIRONS LAYING : Ars or 
agains e 0} 

PREDDRICK JEFFRIES, late of Carshaiton- rol. 
eu n, in the County of Surrey, Engineer and maker 
of he oh menos: oe bie ged ae died = — 12th day 
frugal Frobe: Fol tunvany, 
fea i 


will w 
Ronetry on on the zath d day of Janua: 
rein named aby 


“ 
signed on 
after which "date th 
the assets of the deceased, hav 

oye and demands of which ‘yg: a shat then have 


ice. 
Dated this 6tn day of Patwentr. 1919. 
SPENCER, GIBSON ns SON, 


olleitors to the said Aiiesetien. 





culars to the CROWN AGEN'TS* 





Northampton Polytechnic Insti- 


TUTE, ST. SOR PAREST. CLERKENWELL, 


Principal: R. MULLINEUX WALMSLEY, D.Sc. 
A SPECIAL COURSE of PRACTICAL ear 

TION, or tending over. vanes weeks,» will 

in OXY-A ETYLENE WELDING on MONDAY. 

WEDNESDAY and FRIDAY EVE ENINGS, from 7.0 to 

9.30, commencing on the 17th inst. 


Fee for the course, £1 2328 1 





ssociation of Engineering 
AND _ SHIPBUILDING DRAUCE TAMSIN. 
CENTRAL LONDON SUB-BRANCH. 

The QUARTERL. Y MEETING of Members will be 
held at the Central Hall, Westminster, 8.W.1, on 
FRIDAY, February 21st, at 7.30 p.m, prompt. 

Business of great importance will be oo 
=. "Samy all members are specially requested to 

e presen 
Particulars of the Asseriation can be obtained from 
the B Recruiting Secretary, Mr. A. Key, 129, The Grove, 


M. R. DEWHURST, 
2353 Hon. Secretary. 





[ihe Basset Mines, Limited (in 


QUIDA ON). 

TO MINING PANIES, COLLIERY OWNERS, 
CHIN SORPORATIONS, CONTRACTORS, 
TIMBER MERCHANTS AND OTHERS. 
TENDERS are invited MINING MACHE 

NERY and PLANT of the above mines, comprising— 
One High-pressure Coppeess Differential Pumping 

Engine, cylinders 40in. by 9ft., 80in. by ihe.» with 

Ieed heaters, surface condensers and main b 
Two 80in. Cornish Pumping Engines, with ‘surface 

balance beams. 


One Horizontal Cross-compound Corliss Valve 
Winding Engine. 
One pair Horizontal Winding Engines, with 


Cornish drop valves 

Four Cornish Winding Engines. 

One geared Winding Engine. 

One Capstan Enuxine, 

One Compound Steam and Two-staze Air ter 
Air Compressor, Lg Fraser and Chalmers: 3000 
capacity per_min 

One pair Horizontal Air Compressors. 

Two Cornish Double- peng Stamping Engines. 

Three Horizontal Engine 

ght pe. twenty- five Cornish and one 
Vertical vee ler: 

On ) H. P 20in. gauge Locomotive. 

5-ton Steam Tip 


Tin- 
Lathe, 


One Cayton and Shuttleworth 
Wagon. 

Rock Breakers, Frue Vanners and other 
dressing Machinery ; Rock Drills and parts ; 
«c., and other small machinery. 

Head Gears and Pulleys, Wire Ropes and Rails. 

4 A very large quantity of Pipes, from 22in. diameter 
own. 

A considerable quantity of large Timber. 

A list of the machinery and plant will be ready 
on the 15th instant, and will be forwarded on appli- 
cation to the undersigned, with conditions and dates 
for tendering. For further information and to view, 
application should_be made to the undersigned at the 





Basset fines, Redruth, or Public Buildings, 
Penzance. 
R. RENDLE, 
H. H. PEZZACK, 
Liquidators. 
10th February, 1919. 359 
NOTICE. | 
Bombay Municipality. 





APPLICATIONS are invited for the post of 
ASSISTANT ENGINEFR_ ROADS _ in ‘ae Public 
Works Department of the Bombay 9 ee 

(2) Apo —— should have h at least 15 years’ 
experience in road construction and maintenance witb 
various materiais, and should have held an appoint- 
ment as Chief Surveyor, with the Rate Sn ont direction 
of large bodies of workmen. bret should experi- 
enced in quarrying operations, erably in trap rock, 
have knowledge of stone sett and wood paving, have 
practical experience of tar and bituminous construc- 
tion work, and fully understand the wees and applica- 
tion of the relative mechanical applian 

(3) The duties of the post will conelak chiefly in 
organising labour, in guiding and training the s' 
in modern scientific methods, and in closely super- 
vising the construction of and repairs to all roads 
and streets within the jurisdiction of the Municipality 
and under the direction of the Executive Engineer. 


(4) Preference will be given to cand’ e 
qualified as Members of the Institute of Civil Engi- 
neers or of the Municipal and County Engineers, and 


rs. 
(6) The ——- has been sanctioned pro- 
visionally for a period of five B ge Bs at a salary of 
Rs. 800 per mensem, rising to per mensem, 
by annual increments 0: 50. A conveyance allow- 
ance t pe 100 per mensem is attached to t 
(7) The successful candidate will be required to 
BL a certificate age a competent source) of 
Btness for service in the tro 
(8) The successful candidate, it gy in India, 
will be allowed first-class ra’ pear fare to Bombay, 
and if cote | from the tag Tsles a first-class 
free bh full pay during the 





vo 

to ‘One month’s privilege leave for every 11 months 
active service, subject to a maximum of three months 
at one time, will be allowed. 

(10) Applications, with one copy each of = 
recent testimonials, should be to 
undersigned, and should reach him not later than 
15th April, 1919. Applicants should state the 
earliest date on which they can take up the appoint- 
ment after receiving intimation of appointment. 

JAMES W. MACKISON, 


Inst. C.E., 

Executive Engineer, Bombay “Municipality. 
Municipal Office, Bo: mer. 

9th January, 1919 2194 


North Riding of Yorkshire 


COUNTY COUNCIL. 
APPOINTMENT OF COUNTY SURVEYOR. 
The above County Council invite APPLICATIONS 
for the OF FICE of COUNT Y SURVEYOR from persons 
perience in the Design, Construc- 
. the Making and 
Repairing of Roads and of Preparing Plans and Esti 
mates in connection therewith. 
The ventleman appointed will be required to devote 
the, whole of nis é me to the duties of his office, and 
1 not be per: to undertake any other business. 
witne salary © wii be £200 per anoum. and no super- 
annuation or retiring noigiag 4 will be The ave 
of retirement is 65 years. The sepeaienia will be 
subject to beg months’ notice on ar side. 
All if, stationery, &c., foun 
can on ‘application to the 
undersigued, hom the applications, acne nn ave 
residence, diuniiications, and ex anil 
by copies of not more than three recent testimonials 
shoul sent later the 22nd day of 





February next, marked ** oe OaRTES: 
the County Council. 
2228 4 


HUBERT 


ey. Hall, Northallerton, 
ek January, 1919. 





(Shesterfield _ Rural District 


COUNCIL. 
The above Council invite APPLICATIONS for the 
res’ a - rr ygeomage and BUILDING SURVEYOR. 
400 annum and travelling expenses 
within” the district. by rail or other public conveyance. 
nodation and staff provided ‘/ the 
Council] ; also stationery and other officeYéquisites. 
Candidates must be Members or yy of the 
Tnstitute of Civil Engineers and repared to 
covees, tae whole of their time to the ourvies of the 
Counc 
Preference will be given to engineers with «a 
practical knowledge of Local Government work. 
Applications, stating age, previous experience and 
present position, with copies of not more than three 
revent testimonials, to be sent to the undersigned 
not later than Friday, a fey instant. 
R. HARTWRIGHT, 
Clerk to the Council. 
Union Offices, Chesterfield, 
10th February, 1919. 





ower Station Engineer Required 


for SINGAPORE. Straite Settlements, to Take 
Charge and a responsible to the Management for the 
working of the Company’s Power Station. J} be 
capable of maintaining and carrying out all repairs to 
large Corliss Engines, large Diesel Engines, Steam 
Turbines, C and Water- ~~ 
Boilers, and all Clectrical Equipment. Power 
qengrated at 550 Volts D.C, and 3300 Volts three-phase 


Must be capable of erecting new plant as required, 
. all tests, and keeping proper Power 


First Engagement for four years 
Salary 450 dols., as to 500 dois. ag month for 





fourth year, Free passage out — 
The St —_ Dollar is fixed at 2s. 
Age 30 35. 


Apply, - first instance, by letter, including copies 
of recent testimonials, to 
THE SECRETARY. 
Sinaspore a Tramways. eg 
2078 19, St. Swithin’s- lane, E.C 





The Commissioners for the Port 
OF CALCUTTA 

REQUIRED for India, an ENGINEERING ge 4 
DRAUGHTSMAN, with experience in esizn an 
Construction of Dock Gates, Caissons, Swing Peale 
and Roofs. Preference will siven to man with 
Dock-office training, or who has had experience in the 
frawing-office of a large structural engineering firm. 
Applications will only he conside from men with 
the highest technical "qualifications. Salary Rs. 750 
per month. Three years’ agreemen Passage paid. 
Avreement will be renewed if satisfactory service has 
been rendered, and salary will rise id Ay ~ incre- 
ments of re ty be month from Rs. 740 to Rs. 1000. 
— Applica to be made to the COMMISSIONERS? 
CONSULTING be Sa - LONDON AGENT, 
Mr. Angus, M. Ins 17, Victoria-street, 
Westminster, from hy “application forms and 
further particulars may be obt 2403 


he Proprietor of Letters Patent 


4052/15 relating to 
* IMPROVEMENTS IN L.UID-ME ASURING 


RATU 
DESIRES to DISPOSE of his Patent or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the egg working of the Patent in 
this country.—Inquiries to be addressed 
CRUIKSHANK and FAIRW ao Limited, 
65-66, Chancery-lane, London, W.C. 22201 








SITUATIONS OPEN 





JANTED, an ASSISTANT ESTIMATOR, with 
technical experience in Engines. and Turbines 

ber Ty Bs tage age, experience, and salary. Application 

will be considered confidential.—Address 'TECH- 

NICAL.” Wm. Porteous and Co., Advertising, Agents, 
Giansow. 2108 a 


Yysurep an Experienced TECHNICAL MANAGER 
for large e Edible Oil Works ; must be thoroughly 
ith the most modern methods of refining 

be capable of supervising 





te fill such a position.—Address, 
Engineer oftice: 


Wane. ASSISTANT DEPARTMENTAL MAN- 

for factory near Edinburgh producing 
small repetition work ; must be well up in ges 
and Production of Tools, Jigs, Fixtures, and e 
maximum output from automatics, milting 








to secure 
and drilling machines; good ee State 
age, experience and salary ex -—RPox 814, 
Robertson and Scott, Advertising Kgents. — 
A 
W4NzED; 4 ASSISTANT MECHANICAL ENGIT- 
NEER_ for Sout Wales: accustom to 
Hydraulic Work and Control of Men. Age not to 
exceed 40 —Address, stating axe, salary ex- 


years 
pected and Tolerences. 2372, The Engineer mete 
2A 





Ante. at Once, for a » Goltiany: in the Midlands, 


ELECTRICIAN ; _ use Alternating Current 
and Mix Pressure "Turbine.—Address, 2445, The 
Engineer Office. _ 2445 A 





Yo Aare. ENGINEER to TAKE FULL CHARGE 
of a large establishment manufacturing Knamel- 
ware in Italy : knowledge of French 
or italian is essential, and must have a thorough 
understanding of the use of Chemicals, Plant, &c., 
ed in this induxtry.—For further particulars, 
write to E. ROBINSON and C&., 6, Gioucester- 
mansion, Cambridse-circus, Wc, 2. P63 A 
W4XzED for Factory near Bristo!, ENGINEER to 
TAKE CHARGE of Steam and Electrical Plant, 
acquainted with Steam a> Vessels, Pumps, &c. 
Drawing-office experience. age and salary re- 
quired.— Address, P113, The "Engineer Office. Pils a 


WAste. WORKS MANAGER (Full Shop Hours’ 
for Engineering Works in N.W. of England, em- 
hands on very varied output, including 
. Commencing salary, £500. State age 
and qualifications.—Address, 2196, The i004 
ce, 2196 A 











COMPANY Manufacturin¢_ Pintvont Brodality 

for use on railways REQU. S the SERVICES 

ot a SALESMAN NEEK. to atte thelr sales. 

Applicants must have good gettting and shoula 

state their apneic sg of railway working and officials, 

d salary required.—Address, 2447, The bn gat 
ice. 

HIGH-CLASS London Firm of Heating and 

A Ventilat E eers REQUIRES the SER 

ValES of a first-class DRAUGHTSMAN and ESTI. 

BARE fully capaive of sein al ising the Preparation 

f Schemes and Kati “ey > _ classes of Heating 

and Ventilation work. 0 iser.— 


Healy. stating full qualinentions, 
required, to 1681, The Engineer 0 





age and salary 
1681 a 





A TRAVELLER. now Calling upon Buyers of Satid 
Rubber Tyres, Pneumatic Tyres, Sporting 
Goods, Tennis Balls, Sheeting. Valves, Packing 
Hose, Washers, Buffers and General Rubber Goods 
of ali kinds in’ the Metropolitan area is "REQUIRED 
by a well-known firm of British RUBBER MANU- 
FACTURERS. Good commission, no salary or = 
penses.—Write in oN instance to Box 11,284, c.0. 





$95 ‘Wilson and Co., Ltd., 154, Clerkeniell road, 
UYER WANTED, to TAKE a CHARGE ot 
PURCHASING DEPARTMENT in Works em- 
eee, a hands; must have had very first-class 


ce.— Address, stating age, ey and — at 
iiverty. P165, The Engineer Office. P165 


(EF A ARCHITECTURAL ASSISTANT REQUIRED 
in the office of the Architect to the Education 
Committee of the Gloucestershire County Council. 
Salary £260 per annum. Experience in the Design and 
Construction of Modern Elementary and Secondary 
chool Buildings essential.—Applications, giving par- 
ticulars of age, war service, and experience, should be 
accompanied by copies of not more than two testi- 
monials and addressed, pee later than ist March, to 
R. HILLIPS, Architect to the Education Com- 
mittee, Shire Hali, neni 2334 A 


Come, TURBINE DESIGNING ENGINEER RE 








QUIRED, Manchester istrict ; mus’ 
thoroughly experien in Tinpulse “Turbines and 
Rotary Blowers. Only first-class men with sound 
experience in above ni spply State age, . experi 
ence and salary requi —Address, 2254, The wes 
neer Office. "Bs 4 





eAnER REQUIRED for tenting Switch Gear 
Works in London area: m be thoroughly 

up to date in the Design of E. ii. tr. Switch Gear, 
suitable for plants of the largest cavacity. Ability 
to super-station switch gear requirements 
essential. Send full particulars of experience and 
salary required. —Address, 2366, The a ae 





Erecraica b ag ae with Experience “of the 
La nd of Switchgear for large 
power station REQUIRED by leading manufacturing 
firm. State age, experience and emnty ee = 
Address, 2365, The Engineer Office 2365 A 





Las ae a REQUIRED to TAKE CHARGE of a 
rowett Lindley Horizontal and 1 
Campbell Vertical Engines and Suction Gas Pro- 
ducer Plant. Also to Instal and Maintain “Motors. 
Dynamos and all classes of Overbead Gear and Pro- 
duction Machinery. if you are not fully experienced 
and capable of carrying out the above duties, do not 
apply —State age, salary required and fullest details 
to Box 629, Sells, Ltd., 168, Fleet-street, ue 
: AL 


Fea ie sg WANTED _ for WIkE - E- DRAW ING 
PLANT; must be thoroughly conversant with 

the whole running of a Wire-drawing Plant for the 
manufacture of all sorts of wire wu in wire-rope 
making ; required to Take Sages of Factory abroad. 
—Write, stating experien to 513, cure 
Deacon’s, Leadenhall- street, ‘London, E.C. 3. 2341 a 


"EEN, Energetic MAN REQUIRED at once 
ASSISTANT to SUPERINTENDENT of omala 
factory. turning out all pee of machiued repetition 
work; must be able a 4 emg 

Make ‘Jigs, Fixtures -, Gauges. Must have up 
date knowledge of production methods, and be able = 
control male and camels labour. Commencing salary 
about £275 per —Rox 81%. Robertson und 
Scott, Advertising “Agents, Edinburgh. 2331 a 


ONDON REPRESENTATIVE TRAVELLER 
WANTED, for Engine, Boiler and Plant 
State terms, experience. Engineering know- 
.—-Apply, by letter only, HONT and 

MI TTON. Ltd., Odrelis- street North, me 


0 AL 

N ee CHARGE of Engineering and Foundry 

Shop ; t be well up in Estimating and Costing 

Paper- at...’ and General Engineering Work. State 

— and experience.—Address, 2316, The — 
Office. 2316 4 


M* ANAGER REQUIRED for = ng Works, — 
A pheyine 100 hands. ive opening for 
—_ Could take anaacial Sinterest fete 
it Paeaea. —On applicants having held similar 
appointment ui a ply, stating age, experience, and 
err requi. UE FARRAR BOILER WORKS, 
._Newark-on- ‘trent. 2192 a 














ANAGER, Thoroughly Experienced,. to TAKE 








OUTSIDE REPRESENTATIVE. 

naene THWAITES B Et Limited, Prad- 

4 » REQUIRE the SERVICE an energetic 

and ae trained ENGINEER, cain, for. preference, 

a Fo pg LE ee and 1 Foundry rus. 

olas, and_ blowers, 

CURSIDE, ‘REPRESENTA VE and TRAVE LLER. 

A ee from purely commercially trained men 

wil not be considered. Asoieepte must have had 
works ex 


= ag and permanent position 
to suitable man —Applications. in the first case, 
must be in writing, ~ firm, and — 
state experience and salary requi 221 


bg ay gage CHEMIST REQUIRED "by 
Motor Car and Aero Ergine Manufacturers. 
Chemist with practical knowledge and experience of 
Carbon and Alloys Steels, Non-ferrous Alloys, Heat- 
treatment, Physical Testing and Metallography. Give 
full particulars, — experience, &c.—Address, 2350, 
The Engineer Office. 2350 a 








a oF a * nate Modern paheaing Phen ae = 


produc’ 
the ‘SERVICES of -y go ghiy practica’ 
man the position of PROCESS Fee 
and oped: CLERK. Onl aA those Fy K gee 
ave 


knowledge of modern 

been i with, "standardised Manu- 
factures, need apply. —State age, experience, and class 
of work previously eng: on, and when gaged, 
in first instance, to 2031, The Engineer Office, 2031 a 


—. 
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SITUATIONS WANTED 
Page II. 


&e., WANTED, 
Vill. 


FOR SALE, 
Pages VIII. and XCIII. 
AUCTIONS, Page IV. and C. 


PREMISES TO LET OR WANTED, 
Page VIII. 


WORK WANTED, Page VIII. 
MISCELLANEOUS, Page IV., &c. 
RECONSTRUCTION, Page VIII. 


NUMERICAL INDEX TO ADVER< 
TISEMENTS, Page XCIX. 


MACHINERY, 
Page 





ae tem 


"SITUATIONS OPEN (continued) 





Nigeria ; 


MER pAn tetive MAN WANTED as ASSTS}. 
NYT for Northetn 8 


to work ,on the rivets and w 
Banka ** Drills.—Write only, 

ticulars and stating salary. requ 

©.0, J, Vickers and Co., Ltd., 


— ing 


EQUIRED, for pm 4 ‘Combined Shipbuilding an 
Engiveering Works on N.E england, 
SHIPY. ARD MANAGER: must be Onalte qualified 


in practical knowledge, and conversant with — oe 


arrangements with employees 


of working wae 
usiness 


Federation and Association 
ef future advancement for 
Address, 2348, The Engineer Office. 


EQUIRED f t lop Bhipballding ‘end, E 

ing Works on N.E.C., and, SHI 
MANAGER. Must be fully Auslitied in 
i od ane co! wi 


arran 
Assoc ation yoo Opportunity of future advance- 


fed ‘to mpite 


es Nicholas. aise, 


Opportunity 
suitable applicant.— 
2348 A 


or 
pats 


and a 


ngineer 
P D 





ment for suitable avplicant.—Address, a The 
Rngineer Office 13 A 
OLLING MILL ENGINEER REQUIRED by Pro- 


@ressive Rolling Mill Makers ; 


ze of Design of Rolling 


‘intimate knowl 
capable of Estimating, 

‘aking Over the gn and Sales Drees 
Address, 2432, The Engineer Office. 


Go ENGINEER, Indoor, to Assist wit 
mates and Pub licity Work ; 

as well as commercial experience ; 
Pumps; Midlands. Salary and other partic 
Address, 2392, The Engineer Office. 23 


GALES ENGINEER, Indoor, 
-O_ Assist with Estimates ; 
and oo Shop and 

Cranew ork; Manchester district.—Address 
and other Particulars to 2368, The Engineer 9 


good 
‘Commercial 








~ HIP DESIGNER WANTED for Eaves Riahaetios 
Must be experienced in the 


Works in Bombay. 
Designing of small Cargo 
pons a ae and 
and salary required, to Box 
Nightingale, Liverpool. 





~TEEL FOUNDRY MANAGER REQUIRED for a 
must have 
High-class Steel 
Castings, Electric Furnace, Converters and Siemens- 
Output bonus paid.—Write, stating salary 
The sto 


Large Works in South Mid) ands 
exceptional all-round experience of 


Martin. 


Oice. and full particulars, to 2346, 





W ones 3 MAM AGER VW. ANTED by an_ Engineering 
n Scotland, with about 1800 employees 

Medium Engines. 

Pumps and other specialities. Only those with suc- 
: Machine 
din Foundry Practice (including Repetition 
qualifications and 


and Bo EN. Heavy and 


cessful management experience in modern 
Shops an 
Work) need apply. State age, 


salary required.—Address, 2338, The Engineer 


gentleman with 


Interviewing and generally 


currespondent 
Condensers and 


25 to 30 "Years, to 
correspondent, 
experience, 


n 
Motor Boats, &c.—Write, stating age. 
K 5 Lee an and 


Mills, 


oe — 
132 4 ———— 
h Esti- 


uiars.— 
Os a 


salary 
- 
A 


heeler 


Office. 
SR 





Ws. a 
Midlands ood salary paid to = man wit 


First-class CHIEF JIG and TOOL 
ae for Motor Car Firm in the North 


h right 
to 


THE ENGINEER 





Theory and Applications. 


to practical men and students. 


oe. London. ustrated. 17s. net. 


MACMILLAN’S NEW BOOKS. 


A Treatise on Gyrostatics and Rotational Motion : 
oo EW 
Philosophy in the University of Glasgow. 

This book isan attempt to supply a systematic discussion of gyrostatic action, which may be of use both 


Alternating Current Electrical Engineering. 
Se. Tech. RViet» A.M.LE.E. > Lecturer in Electrical Engineering at the Polytechnic, Regent- 


Tus Mercuant Service Review “In view of the increasing application | of electricity to all kinds of 
wi 


GRAY, F.R.S., Professor of Natural 


£2 2s, net. 


By PHILIP KEMP, 


th the and ig, marine 








upon 





a operations, it is inc 


ves well-informed and up- -to-date by perusing such a 





caginesring and allied to keep 
alu 


able work as this.” 


| henceforth as Vol. II. of the above work. 


AND ENGINEERING. 
A.R.C.S8e. 15s. 


Herat, 3s. 6d.; Lieut aND Sot ND, 38. 





which is deserving of unqualified praise. 


A Treatise on the Elements of Electrical Engineering. 
A Text book for Colleges and Technical Schools. By WILLIAM 8. FRANKLIN, 
and Alternating Current Machines and Systems. 23s. net. 

(The book entitled ‘“ Electric ent and Miscellaneous Applications of Electricity ” 


A Text-book of Physics for the use of Students of Science 
By J. DUNCAN, Wh.Ex., M.I. Mech. E., and 8. G. STARLING, B.Sc., 


Also in Parts: Dynamics, 5s.; ee Lieut, anp Sounp, 6s.; MAGNeTISM AND ELRcTRICITY, 4s.; 


Tur Mecuanicat WorRLD: = enehante ¥ of science and engineering are provided with a text-book of physics 


MACMILLAN & CO., LTD., LONDON, W.C. 2. 


Vol. I. Direct 


will be known 





























SITUATIONS OPEN (continued) 








SITUATIONS OPEN (continued) 





Fg oe Experienced in Air Compressor 
Design; must be alive and up to date. State 
age and experience.—Address * PLANT,” 

‘orteous and Co,, Advertising ‘Agente, Pas 


salary 
‘ x Se 


Wm. 


D™ ncn, Experienced in Cement. making 
t 





Machinery gn; must be alive and up Ag 
ate. State salary and experience.—Addres 





age, 
** CEMENT,”” Wm. Porteous and Co., Advertising 
Agents, Glasgow. PRESB IR RE S 
RAUGHTSMAN, Experienced in Instrument 
Design. REQUIRED for Meter and Recorder 


Work.—Address, stating age. experience and wed 
required, 2303, The Engineer Office. 2303 4 


RAUGHTSMAN, Experienced in Mining Machi- 
7, Hauling, Tae and Pumping Plants ; 
must be alive and mo & State salary, age and 
experience.—Add GG.” Wa Porteous 
and Co., __ Pisla 





RAUGHTSMAN, Experienced in “the " Design of 

Marine Boilers, bahte Wwll oe D by large tirm on 

North-East Coast. particulars and felary 
required.—Address, e208. The Engineer ‘Ottce. 220: 





qualifications.—Address, = the 
2083, The Engineer Office 


yw G * and 





W4 SIE. at Once, First-class 

DRAUGHTSMAN for Machine 
Yorkshire.—Address, stating age, salary —_, 
ence, 2326 The Engineer Office 





W TANTED nt Once, TW ‘0 or THREE Good JUNIOR 
— 


DRAUGHTSMEN, for East Midlands ; 
tomed to High-class Steam Engine .work. 


experience, age and salary required. a 


The Engineer Oflice. 


2083 A 





Tool Works in 


TOOL 


= peri- 
26 | 


Sta 
Sati, 








Wy Ante. CHIEF - DRAUGHTSMAN (Engin 
to Take Charge of a Jig and Tool D 
office in leading London firm of engineers.—. 


applications, stating qualifications, experience, 
and salary required, to 2288, The Engineer oe. 


eoring). 


&c., 





A 

W ANTED, DRAUGHTSMAN for Woodworking 
Machinery. Preference will he ven to one 
having experience in Desiguing Woodworking Machi- 


nery with 


ticulars, salary, «c., 2411, The Enzineer One. 








W25rep. ENGINEERING DRAUGHTSMAN, 
perienced in Internal Combustion Entise Work 


and Design, for large London engineeri 


Reply, stating experience, salary required. hf . to 
a 


2287, The Engineer Office. 


ball rigs —Addresas, statins full par- 


411 4 
Eix- 
firm.— 





Vv -ANTED for India. 
with first-class ex ence in 
Work; age about 25, single—Reply, 
particulars of experience and salary requ 


EC. 3. 


Ww TANTED, for Large Iron — Steel Works, First- 
t be a ty ns 


class pid GHTSMAN. Mus' 
man 





peri 
Mill and Steel Furnace Construction. able to Lay Out 


Schemes and Prepare Lee ny Dra 

ies: for energetic and reliable man. 
and_ salary 

Engineer Office. 


te age, 


Capable DRAUGHTSMAN, 

Strnctdral Steel 
giving full 
D., 432, care Deacon’s, Leadenhall-street, Sor 


required.—Address, 2271, 
2271 a 


to 


open- 
experi- 
he 





\ J ANTED Immediately, a Capable and Experienced 
Design 


DRAUGHTSMAN, fully competent to 
High-class Machine Tools.—Address, stating age, 
The peel 


oad and salary required, 2327, 
0 





Wy Astep. PATENT Sf eat me DRAUGHTSMAN, 


accustomed to do —Write, 


wage and as oe ome to Box oon "Sells, Ltd., 
Fleet-street, E.( 2379 





stating 
~ ’ 








Ww ANTED. a "FIRST. CLASS DRAUGHTSMAN ; 
preferably accustomed to Colliery Work.—Appl 
perience and salaty requ lred. 
OFFICE, the Staveley Coal rm ae 


by setter. nent age, expe 
he 
be ., he ta. .» near Chesterti ield. 


Waar. Smart Young DRAUGHTSMAN ; : 
to all kinds of Lifting Machinery.—Address 
oor 


stating +. 7 and salary required, 
Engineer Office. 





TANTED. Thoroughly Experienced pers ann 


DRAUGHTSMAN for London Offive.—A: 
giving age, experience, salary required 
liberty. 2251. The E Office, 


W ANTED, Y OUNG » DRAUGHTSMAN, 
enced &e, 


in Brick Machinery, 
occhsionally.—Address_ full particulars wae 


required to 2362, The Engineer Office. 





and oo at 
S261 a 


Experi- 
to 


Tsed 
The 


travel 
salary 
362 A 





DV ) ERTISING DRAUGHTSMAN WANTED : Per- 
particulars and 
ge 


2325 Aa 


manent position.—Write ,. 
salary required to_th — 


Sparking Plug Co., Ltd., 





DRAU! GHTSMAN for, London 


er APABLE 
ith Constfuctional 


vood experience in 


Work. ‘and some experience in Gas or Chemical Plant. 
aze and salary re- 


Give particulars of experience, , 
quired, and state when at Te —T, 49 
Deacon’s, Leadenhall- street, E.U, 3 22 





‘HECKER WANTED, Must be DRADGHTEMAN. 
J capable of Designing Jigs, Tools and Gauges 
time Samoa fam 


Address, stating age, —— and salary ——. 


genera! repetition work. Part 


The Engineer Office. _ 
DRAUG HTSMAN 


2304, 


-REQU IRED for 


‘HIEF 
C known and successful Motor Car Firm in _Lanca- 
Only live men of proved ability and ag 


shire. 
aud experienced in 
mercial Vehicles, need apply.—Address, 
Engineer Office. — af pe aes 

Oa 4 € TIONAL DRAUGH TSMAN ; 


Design Steel-franie Buildings exsentia 
van 


Pleasure Car and Lig! 


Abi 
Fy 


jedze ot Reinforced Concrete an 


e. tate ag 
experience aud salary required.—Address, 2384, Tue 


Eugineer Office. 


2376 A 





20h. The 


Office 
Steel 


8, care 





Well. 
Com- 
Ol a 
lity - 
kno 


20 A 





RAUGHTSMAN, Ageustomes to Design and Detail 
ens, and Steel 


Drawing Work, -furnaces, Ovens, 
pom Platework, West of Scotjand, 
experience, and salary expected.—A 
The Engineer Office : 


dress, 2114, 
zl44 


State 


[FEpracenrenay. Fexperienced ip in Maring Turbine 


work, North. Bust. Coas by rm of engine 
builders on Norte st, tate full particulars 
Oitice. salary required 2202, The sof 


| 8 ey ed FIRST-CLASS, WANTED : Well 
in General Engineering Practice, and ‘prefer- 
ably with Ny tees of Wagons and Light Bativays. 
—Write, H. A.. c.o. J. W. Vickers and Co., Ltd., 5, 
Nicholas-lane, F.C. 4. 2357 A 


RAUGHTSMAN for Crane Works, "imieinestes 

district ; axperiensed, in Preparing Designs for 
ov oe Purposes alary, age, full particulars 
and when at li ote. 2433, The Engineer 
office. 2433 a 








AUGHTSMAN for ‘Radineitins De rtmen‘} 
large non-ferrous metal works, experienced in 
Design and Detailing, Rolling. and Drawing Machi- 
nery, Structural Steelwork, Works Plant generally ; 
Electrical knowled: van . Applications 

accurate, reliable tn Full 
theoretical paved and 

The 


references.—Address, gis8 neer 





RAUGHTSMAN, LEADING, CRAN E.- — Address, 
sta age, ‘experience and salary required. 

2310, The = Engineer Office. Every encouragement 

suitable man 2310 a 


RAUGHTSMAN (MARINE ENGINE), Ex mary 
enced in Design, REQUIRED for Shipbuilding 
and Engineering Works Shang —Reply by 
letter, stating age, lors f uired, with full, par- 
ticulars of experience and copies of testimonials, to 
* DRACUGHTSMAN,” c.o. Abbott's, 32, Rgatoheap. 
London, E.C, 3. 160 
UGHTSMAN (ME nea ee » ee ARTED for 
Be jn Eo ber. Most have 
wide —_ 77 and be ye! = Tak ng C 
1 t firm doing 


Dra’ A man 

work is preferred. ~_Write, stating age, ex 

fiw required, to Box J cand Lee and fina 
iverpoo 











RAVGRTEMEN REQUIRED, with Experience 
Electric es and Steel Works Charging 
Machinery Address, 2429, The Engineer vee 
242! A 





RAUGHTSMAN.—THE bok agg me LATHES 

COMPANY, Tea Colchester, have a VACANCY 
for a competent HINE TOOL. DRAUGHTSMAN, 
with ran ience Avie and Fixture Design.—Apply, 
with fi Particulars of ace, salary eee” and 
seoectonee, as above. 


| Be ZEURE Wh Waste by a Glasgow Firm, 


ex 
also Designers of hinectesel Steelwork. _ State full 
particulars of experience and training and a, Te- 
quired. —Address, 2205, The Engineer Office. A 


AUGHIANAN WANTED for Crane Works 

it be accustomed to making Detail Drawings 
for steam’ and Electric Cranes. State age, ex 
Oilice. salary required —Address, 2165, The °3 








lence 
ngineer 
165 A 





RAUGHTSMAN WANTED or Jepsen 5 Experi- 
in economical design of Steel Buildings 

Bridge and General Constructional Steelwork, State 

full details of experience, axe and salary requi — 
Address, P154, The Engineer Office. P1544 








RAUGHTSMAN WANTED for Tube Works: Pre- 
ference given to one with experience in Mill 
Practice and Furnace Work. State age, experience. 
and salary_required, = w at liberty. aa: 
2390, The Engineer Office 2390 


Disa Yn Byron ee Sete District, 
Derience y: 

| gpad technical i et 

ence, and salary required. 2179, igbhnical dualent 





UGHTSMAN WANTED, Manchester ae 
Must be first-class with technical 
training, preference to one with Electrical experience. 
—Address, stating technical qualifications, experi 
and salary, 2180, The Engineer Office. 2180 a 





RAUGHTSMEN WANTED. North-Fast Coast, 
experienved in the Design of Electric and Steam 
Cranes.—Address, stating experience, age, salary 
required and when free, 2987; The Engineer DST A 
A 





RAUGHTSMAN leks nes a. =. & 


medium and lig: £ Machine 
position’ for a> age ‘man, App ootatin ie fae 4 
perience and LFRED HER BERT 
Ltd., Machine Tool wie "pate. Coventry. 


Ba el Ra #2.3| 





Dee PORTSM 
perjenge and dala Tool 


tok ti 





. » Butte: Coventry. 
2807 4 





RAUGHTSMEN WANTED, North-East Coast, 

yn a in = Design of astral a 
Tess, 8 ng experien age, 

when free, 2348, The — Oimice.. 7 es 


Write, civies experience, and Gatias 
uired, - c/o J. W. Vickers 
» 5, icholas | lane, E C4 2063 A 


AUGHTSMAN, with Good All-round Mechanical 
knowledge, WANTED by Engineering Works in 
‘orth London; preferably one 
motive and Carriage Design. Permanent situa- 
tion to suitable man.—Address, giving full pariegier. 
2442, The Engineer Office. 


RAUGHTSMAN, Well up in oi Mini and Oil 

Refining vente. holy. with full particalars 

of experience, nd wage required, to ROSE, 
DOWNS and THOMPSON, Aitd., Hull. 2306 A 


aTG an a TOO mand TORS (REQUIRED to 
2 

establishment in the Midlands. Must be experi . 

on this class of work. State age, expertonte ai and salary 

required.—Address, in the fires instance, to LF she 

Engineer Office. ptm 


RAUGHTSMEN REQUIRED for West of England 

y se ‘ineering works; knowledge of Structura 

Work, Elevating and Conveying en ineey necessary. 

State experience, age, and salary requi —Address, 
2289, The Ensineer Office. 2289 a 


] RAUGHTSMEN. nipibaneaatig Experienced 
SIGNER and DETAILERS for the STANDARDI. 
SATION of MINING MACHINERY, includin +4 
Winding and Hauling Plant. Blowing £ 
for High- a Hydraulic Pumps. State “ae. ‘ull 








SITUATIONS OPEN Coontinung 


Pe Le bean 
Wo! RW 
Ae. et Magis Tiverpoo' et ri 


Pe a Lee and | Ni 
FOREMAN | “MILLWRIGHT WANTED tor | aul 
South Yorkshire to TAKE cy ‘A ton 
of the Maintenance of Engines, Boller, (chietly of RGk 
water-tube pe. » and all auxiliary Rolling. tty 
Machinery e man wanted is one Who is on ut 
and not Mraid to take off his coat when necegas, 
get a job done. G job for the right 2! t 


Add stat gxperignce and w: 
2451, The ey Office we 7 are 


proaayan MOULDER ‘WANTED for Large p, 
neering Works in Bombay, é experienced in Machi, nei. 
Moulding and capable of Taking C ee of Foundry 
Write, stating age, experience, and sa. Tequired, 
Box L 401, Lee and Nightingale, Livervoot “2015 to 








REMAN WAS ED for Small V. ertical Bol 
OREMAY (Midlands), at present employing 39 hands 
Plenty of scope for « energetic man able to get Maxinuy, 


output. Good . and nus 
Address, 2154, The Engineer Office. = rela 
OUNDRY FOREMAN.— REQUIRED, 
enced MAN to TAKE CHARGE of Gap 


Foundry in the Midlands. Applications should” be 
in handwriting, giving full particulars a8 t 

abilty and experience, also stating age and Salary 

required.—Address, 2319, The Engineer Office 

219 A 


ACHINE SHOP FOREMAN Ww ANTE D for Lary 
Engineering Works in Bombay. Man experience) 

in Repetition Work preferred.—Write. stating Me 
rience, and salary required, to Box M 402, [,) 


expe 
and Nightingale, 


Liverpool. f 2016 4 
ATTERNMAKER FOREMAN. REQUIRED, 
experienced MAN TAKE CHARGE of $ho. 
in connection with a y A. in the ‘wide? 


Application should be made in handwriting, giyi,; 
- particulars as to ability. and exper, ehCe, alg, 

tating age and salary required.—Addres The 
Enzineer Office. 


NT , 
OILERMAKER WANTED for Large Engineer, 
Works in ding well-up in Modern Boiie 
Repairing, including Electrical and Oxy. -acet Flere 
Welding.—Write, Yr ng age, experience, and sal; 
soagired, to Box O 404, Lee and Nightingale, jive . 
pool. 


E LECTRICLAN.—WANTED, 
4 london district, experienced 
pudersake Light and Power Wiring. )} 

to locate faults and execute running repairs to play, 
Good wages and permanent situation for steady, 
energetic man 

Apply by letter, stating ae, experience, and refer 
ences. Kox 1%7, Gosden’s, 11, Henrietta-stret, 
Covent Garden, _W. C, p 5h A 


Denia ESTABLISHMEN T, N.W. District, 
starting up Eres Tool Dept., REQUIRE PREss 
TOOL MAKER, able to Make and Set up Tools ani 
generally assist with Production.—Address, stating 
age, full particulars ‘of experience and wages required, 
2321, The Engineer Office. uB21 4 


Fe GeaEns. N.W. District, REQUIRE sep 

VICES a MAN accustomed to Winding and 
Impregnating Small (oils.—Addres., stating age, full 
particulars of experieuce and wages venules, 24 
The Engineer Office. 


RST-CLASS MOULDER as CHARGE HAND 

.WANTED for Foundry closed during war, but 

bow re-s8 ing pening for suitable man- 

Address full particulars to S293, The Engineer Of O fle 
2295 





for New Factory jy 
WIREMAN, 





XITTER w ANTED : Aneuste mes to Ere 
Machinery.—Apply, PHILLIPS, MLLLS aad ‘ 7 
Ltd., Bridge Whart, | Battersea, 5.W. 2335 4 


ond TOOL MAKERS WANTED by Engineer. 
enanene N.W. district ; must 
t-class work. First-class conditious 





particulars experience salary a — 
Address, ** DRA we, Porteous and 
Co. Advertising Agents, Glasgow _ POT a 





RAUGHTSMEN WANTED with First-class 
zivin ST ge ee ,wotos pr. ag RL “‘Write_ or. i 
and RDN NCE er etRasORIES CO CO.,Ltd. ard 
End ‘guBN ACE aS ham. ‘bs 424 

7,LECTRICAL DRAUGHTSMAN WANTED : used 

to preparing Special Diagrams and Checking Con 
tractor’s Drawings. State age and salary required.— 
Address, 2055, | The Engineer Office. 2055 a 


Ex- 
HN , 





Goss. EAMMAL , DRAUGH TEMES RE- 
QUIRED istriet, having 
experience in the path= of Plant for modern 
F uction Factories, including Elevating 
and Conveying Machinery, Power Transmission 
&c.— Sta’ te o> experience, and red 
to Box Samson Clark and Co., 
Great "Portland street, W. 1. 





IG_and TOOL yf me REQUIRED for 
Designing Capstan and matic Tooling, in- 
eluding Brown and See. | ~¥ "genanal repetition 
work.—Address, stating axe, experience and pousy 
required, - 2302, The Engineer Office. 2302 4 


IG and TOOL DRAUGHTSMAN WANTED by oud. 
established machine tool tirm in MidJands ; 
ference given = one with Plant Experience. Address, 
The age, ‘Othe and salary setae 230s, 
ie 


ngineer O 
re 
J Fine 








SHIP’S DRAUGHTSMAN REQUIRED by 
m in West of England, building small Cargo 
te. “Tues ¢.—Write, stating age, experience pad 
salary requis ~ 2874, The Engineer Office. 2374 
OCOMOTIVE. —ASSISTANT we DRAUGHTS. 
D at once for a Oe My ive 
Take Charee of to 40 
full particulars of experience and 
salary expected.—Address, “‘ LOCO,’’ Wm. Porteous 
and ‘bo. Advertising Agents, Glasgow. " P167 A 


ACHUNE TOOL DRAUGHTSMAN WANTED. 
y £5 rr week. Only spp. eg ve 
give full ES 


and capabilities.—Address, 2394, The Hnsinegy Oc, 











REQUIRED ; 


ECHANICAL _DRAUGHTSMAN 
f 4 must have had 


paste and Hydraulic Work ; 


zuod e: ence.—Write, stating age, full particulars, 
qualitestio 8 and experience, and salary required, 
Hugineer Ottice. 407 A 


2407, The 


es tae at Once, TWO GOOD DRAUGHTS. 


sed to Automobile Work; Aylesbury 
district. "State pone Pe age and references —Address, 
2409, The Engineer Office. 2409 A 


ANTED, FOREMAN PATTERNMAKER - for 
General Engineering Shop in the Midlands.— 
Address, 2363, The Engineer Office. 2363 A 


ANTED, HEAD VIEWER for Motor Car Firm 
idlands; must be # smart, experienced 
aintain hich standard of wa manship 
with the least amount of friction. ‘The V iew-room 
under ordinary conditions will consist of about 15 to 
20 warkers-out and viewers. Permanent alten. — 
Write, stating experience, &c., and salary expected, 
2412, The Engineer Office. 2412 A 











ANTED, BLOWER or FOREMAN for Basic 
Besseiner Shop.—Address, stating age, experi- 
ence, ene and salary required, = om __ 








(const UCTIONAL ENGINEERS in London RE- 
E ASSISTANT FOREMAN immediately. 

tate abet required, ex and age.—Address 

Pi74, The Engineer Office. P74 eet 


Coat Eg Be Wane in the x Manches chester 


ri ¢ RVIC 
oMae are 2 Bie 8 ot practical. 
oe I cts “wil be 
‘age and » to 


po Yl ly b very good bla 
pi SAD, by eter at Piss 4 





Jat 
and good Seen for middle-aged men who wish tv 
settle down in a permanency. State age. experience 


and aces required.— Address, 2336, The Engineer 

Office AR ie it EP 2336 4 

CLED > aay oo med REQUIRED: One Used t 
els, -— Apply Dr. GEOFFRE\ 


109, Corpora 


MARTIN. c.W. * Research Laboratory. 
S381 A 


tion-street, Manc “hester. 


EMPLATE MAKER REQUIRED for Constructional 
is one used to Light Root and Bridge 
rst-class manu.—Address giving full 

particulars of pth. ann 2341, The Engineer Otic. 
2341 4 








OOL MAKER WANTED for Large Engineering 

Works in Bombay, capable of making all kinds 

of Workshop Tools and Milling Cutters.— Write stating 

Rs ges and salary required, to Box H 39%, 
Nightingale, Liverpool. 2012 a 


| Bhat =~ MILLER 1 REQUIRED by Engineering 





t, N.W. district ; thoroughly use 
to allround Tool-room Work.—Address, stating = 
tall culars of experience and wages required. = 3 
fhe Engineer Office. % 


rae OF WORKS or ENGINEER WANTED 
a the Erection of New Extensions 
pg gineering works in the North of England. 
pe. ey should ey have had _ experience in 
the Laying-out x odern Engineering Works, and 4 
Knowisten, of the best practice in Heating, Lighting 
‘isting. Engagement to close on completicn 
mtracts.—Address tull particulars and oolery > 
quired: to 2312, Atne Engineer Oftice. 2312 


‘OSTING and ESTIMATING CLERK REQUIRED 


must pe able 








for general Engineering Works 

Take Out Quantities from drawings.—Addres. 
ene ‘all detaile of Sieve” sea age and galery 
required, 2395, ‘The Engineer Office. _ 2395 





with Experience in 

b-class Engine Repetition Work ; must ve 
thoroughly practical and a_ first-class Rate Fixer. 
State age, experience and salary required. —— 
2329, The Engineer Office. A 


00D Opening Occurs for a Youns Man as PRO- 
GRESS CLERK in connection with the mass 
production of ie er size Engineering Articles in 4 
maderp Works in Leicestershire. Only those with con- 
sid e experience of work in connection wis the 
Records of repetition work need apply. 

State age, experience, and class of work previously 
engaged n. and when Seren. in first instance, 
to 2032, The Engineer Office. 2032 A 


SITUATIONS WANTED 


A COMMERCIAL ENGINEER (34), Over 16 Years’ 
seryice with present employers, and possessity 


sd and varied 2 in napopistlng and handlin 
n merit are good. Salary 
CE., 
ENGINEER, vita ‘knowledge of civil and ele; 
trical engineering, 5 
and mechanical 
esign of electrical 
DESIRES POSITION of ASSIS 
_BNGINE RS, SHIPBUILDERS, AND OTH 
name or aie feeeste!. good organiser. 
= pay- 
ne and cost Progressive salary, 0T 
men 
copenieins presents itself.—Address, P116, 
te and 


| atest REQUIRED 

















srne con facts. mniug to ven figures, 
to JOIN we well- established 
- or 
Stee to £800 Der annum.—Address, P127, The, papas 
years’ shop experience, 7 years’ 
general experience, 
hs 
jens ys mg DESIGNER or other responsible, post. 
APY earls SEK (38) DESREs CHANGE, Assis! 
HCRETARY OFFICE 
keen, aan 
tomed to control of large staff; 20 years’ pr 
for Teé- 
neer Office. 
in Tri 


PRE PAR FIRM, whe. 
A. M.ILC Wh. Ex di (28), MECHANICAI 
including designs of steam tir 
—. pee combustion engines 
ae? excellent matheuaticiar 
TANT to [EF 
Address, P122, The Engineer Oilice. 
FIC BANAGER. 
perience modern systems, particularly 
accounts. 
by results if “imnimedilate opportunity Saal 
P1i6 B_ 
is 
ee ry ENGINEER, Resident rie: 
|B ee of ACTING as SO her rt Tative ) 
F in Tries distr 





Nddress Ly ys the firat nin At 2408, The Buginesr wh 
Continued on page iii 
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The British Monitors. 





THE outbreak of war found the Royal Navy ade- 
quately supplied with vessels of conventional types, 
put deficient in units capable of operating effectively 
against an enemy who kept his fleet in well-defended 
ports and whose coast-line was inaccessible to vessels 
of heavy draught. It is an error to assume that the 
need for a special type of light draught ship, armed 
with powerful artillery, had not been foreseen by 
those who had studied naval conditions in the North 
Sea. A good many years ago, when the contingency 
of war with the German Empire first began to in- 
fluence British naval policy, certain publicists, 
including the late Earl Brassey, recommended the 
building of such vessels as adjuncts to the battle 
fleet. ‘They cited the Franco-German War of 1870- 
71 as a classic example of the handicap which the 


four ships—the latter being built by the Admiralty 
in consequence of a Press agitation, due to the Franco- 
German War, for ships adapted to coastal operations. 
In the Cyclops the nominal draught ‘was 16ft. 4in., 
in the Glatton 19ft., but at full load they floated 
considerably deeper. The Navy of that day had a 
poor opinion of these vessels, which were notoriously 
unsafe in heavy weather. In an essay written in 
1878, Capt. W. Dawson, R.N., said: “ It is a matter 
of common sense that ships that won’t swim in all 
weathers are not specially good for coast defence, 
and that ships drawing 20ft. of water are not essen- 
tially the best for the defence of our small and shallow 
harbours. I may be told that these vessels—Cyeclops 
and her sisters—are not unseaworthy because, in the 
month of June, they are sent a few miles outside 
deepwater harbours with a squadron of “ nurses,” 
provided with boats to pick up their crews, and under 
one of the most careful Admirals of the Fleet, who 





would take care that if the barometer falls they 


ad 4 


possible freeboard, whereas our so-called monitors, 
of the large type, are high-sided ships carrying only 
@ modest amount of armour. Still, as the designa- 
tion is both official and convenient, it is best to let 
it stand. There seems to be a popular impression 
that the large monitors were ‘‘ developments”’ of 
the three smal] vessels, Severn, Mersey, and Humber, 
formerly the Solimoes, Madeira, and Javary—which 
we purchased from Brazil at the outbreak of war. 
These three did yeoman service in stemming the Ger- 
man advance along the Belgian coast, but they were in 
no way related to the larger monitors which, in due 
course, replaced them. Fourteen of the latter were 
laid down either at the end of 1914 or the beginning 
of 1915, the builders having orders to expedite their 
completion by every means possible. In some cases 
most haste seems to have resulted in least speed, for, 
as Mr. Balfour informed Parliament in 1915, several 
of these vessels were built so hastily that they proved 





too weak to withstand the buffeting of the sea and 








absence of shellow-draught, well-armed vessels im- 
poses on a fleet when it attempts to strike a blow at 
the enemy’s seaboard. In 1870 the French Govern- 
ment expected weighty results from the operations 
of Admiral. Bouét-Willaumez’s squadron in the 
North Sea and the Baltic, but,in fact, that officer 
found himself unable to achieve anything of the 
least importance against the German ports, defended 
as they were by sandbanks and shoal water into which 
the heavy French ironclads could not penetrate. 
This negative result led French designers to evolve 
a special type of armoured ship, small but 
powerfully armed and_ well protected, and 
designed to draw several feet less than the 
ordinary battleships. By a curious inversion, 
however, those ships, which had originally been con- 
ceived as instruments of offence, subsequently came 
to be regarded as coast-defence ironclads—garde 
c6tes cuirassés—the truth being that their value in 
either capacity was problematical, drawing, #€ they 
did, from 23ft. to 25ft. of water. The same objection 














H.M. MONITOR SIR THOMAS PICTON 


would be sent away from the coast they are to defend 
into one of the ports near at hand.’ The Rupert, 
last and iargest of the coast-service class, displaced 
5440 tons and drew 23ft. Tin. . 

It was not until the close of 1914 that the British 
Navy again turned its attention to ships specially 
designed to do their work in coastal waters. But the 
monitors of 1914-16 were built for a purpose very 
different from that which inspired the construction 
of the old coastal ironclads. Whereas the latter 
were built for defence, the new monitors were built 
for aggression, their primary objective being the 
German destroyer and submarine bases on the 
Flanders coast. When Lord Fisher—who, by 
common consent, was responsible for their appear- 
ance—-gave orders for the first group of big monitors, 
he probably had in mind an eventual amphibious 
campaign, aimed at the right flank of the German 
armies in the West; the hostile positions were to 
be reduced by the heavy guns of the monitors, which 





were then to cover the landing of military forces. 








the discharge of their own guns, and had to be sent 
home for reconstruction. In 1915 two of a consider- 
ably larger class were begun, and meanwhile the 
two Norwegian coast defence battleships, Bjoergvin 
and Nidaros, built at Elswick, had been purchased, 
somewhat modified in design, and added to the 
monitor fleet as the Glatton* and Gorgon. In all, 
therefore, the fleet numbered eighteen -unita. 

With the exception of the two ex-Norwegian ships, 
these monitors are all of a more or less standard 
design, and though the dimensions differ for each 
class, the form of hull and other features are sub- 
stantially uniform. - The hull is notably broad and 
shallow, the sides being vertical amidships, but the 
bows well flared. Protruding about 15ft. each side 
of the ship and extending almost from bow to stern, 
is the famous “ blister ’—-or bulge, as it is officially 
termed-—which protects the hull proper from: the 
effect of torpedo explosions. The perfection of this 
device is attributed to Sir E. H. Tennyson D’ Eyncourt, 





K.C.B., Director of Naval Construction. It is com- 














applied to most of the coast service ironclads built 
in this country between 1866 and 1874, after which 
date the type was discontinued. Notable exceptions 
were the Magdala, Abyssinia, and Cerberus,* turret 
ships for colonial service, laid down in 1866. Dis- 
placing 3000 tons, and drawing only 16ft., each 
mounted four 18-ton guns, the turrets and water- 
line being stoutly armoured. The speed was about 
11 knots. They were considered the handiest 
vessels for coast defence that had ever been built, 
and some years later it was pointed out that the 
ratio of their offensive and defensive powers had in 
no case been exceeded without running great risks 
as regards buoyancy and stability. The Hotspur, 
also begun in 1866, was of a larger but less successful 
coast defence type. She was followed by the Glatton, 
and @ year or two later, by the ‘“ Cyclops” class— 








‘i The Cerberus is still in service in Australia as a naval depét 
ship. 














H.M. MONITOR ABERCROMBIE 


Be that as it may, the project had to be shelved 
through force of circumstances, and the new monitors 
made their début not at Zeebrugge or Ostend, but 
off the Gallipoli Peninsula. The invaluable services 
they rendered there are now a matter of history. Being 
almost invulnerable to torpedo attack, they largely 
nullified the effect of hostile submarines, whose 
arrival in the Aigean had for a time threatened the 
entire Dardanelles Expeditionary Force with disaster. 
At a later date other monitors joined the Dover 
Patrol, and then began that systematic bombard- 
ment of the Belgian coast which did so much to 
harass the enemy and restrict his use of the ports 
he was occupying. 

Monitor, by the way, is an obvious misnomer as 
applied to the vessels with which we are dealing, 
having regard to the characteristics of the earliest 
vessels from which the name was derived. It 





suggests a heavily armoured ship of the lowest 





posed of air and water chambers, which are sub- 
divided into more than fifty compartments, and thus 
interpose “‘ cushions” of air and water between the 
blast of the explosion and the inner hull. The system 
has proved most effective, as may be judged from the 
fact that no vessel equipped with it has ever been 
sunk by torpedo attack, though many have been hit, 
some by two or three torpedoes. In a modified form, 
the bulge has since been applied to many other war- 
ships, including battle-cruisers, light cruisers, &c., 
and it bids fair to become a standard feature of all 
large men-of-war. At normal draught, the top of 
the anti-torpedo bulge, as fitted to the monitors, 
just shows above the water-line, as will be seen from 
the bow view of the Lord Clive, published in our 
Supplement. But if this device confers virtual 


* This ship, while lying in Dover Harbour last September, 
, Foo up, and had to be sunk by & 


accidentally caught fire, 
torpedo. Fresectehiy she is under salvage. 
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immunity from destruction by torpedo, it has the 
disadvantage of rendering the ship slow and very 
difficult to mancuvre. On one occasion the Lord 
Roberts covered a distance of 40 miles in the “ record ”’ 
time of 25 hours, in the teeth of a strong head wind. 
A considerable degree of seamanship and patience 
is required to bring these vessels into port, especially 
when the entrance is narrow, as they are much at 
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class were armed with 12in. 35-calibre Mark VIII. | 
guns and turrets removed from the ‘“ Majestic” | 
class. The mountings were modified to permit of 
greater ‘elevation, with the result that these old 
weapons are now effective for bombardment. at | 
ranges up to 24,000 yards. The Marshal Ney and | 
Marshal Soult* are fitted with the 15in. guns and 
super-firing barbettes, originally constructed for 

















THE EARL OF PETERBOROUGH 


the merey of wind and tide. As floating gun platforms, 
however, they possess the great advantage of com- 
parative steadiness in practically any weather, and 


THE HAVELOCK 


H.M.S. Ramillies, which accounts for the vnusual 
height of the barbette in each of these ships. Erebus 
and Terror are similarly armed. We may add that 


Tahle giving Particulars of British Monitors. 


Dicplace- | 





! | 
| Date | 
Name. | Of launch. | Length. | Beam. | Draught.| ment. | Speed. Guns. 
E : | Feet. | Feet. Feet. | Tons. | Knots. | 
Abercrombie* Tein PERE, Bete April, 1915 | 320 | 90 103° | 6150 | 6-7 | Two l4in. 
tance ex rata eteapee '. | s20 | 90 10} 6150 | «67 Ci Two lin. 
BE ag ee ee ee eee oe > | 820 90 103 6150 | 6-7 | Two I4in. 
| ! 


Nores.—Designed horse-power circa 2000. Coal supply 400 tons. Complement 195-208. Secondary armament: Abercrombie, 
One 6in., one 3in., two 12-pdr. anti-aircraft guns. Havelock, two 3in. and two 12-pdr. A.A. Roberts, one 4in., one 3in., 


two 12-pdr. A.A. 


Earl of Peterborough ee | 
General Craufurd x 


ak eS rae ¢ May 

Lord Clive .. Be akg ons tee to 330 
Prince Eugene steps aoe -|{ September, 

ON OO eens 1915. 

Sir John Moore .. a ay <8 

Sir Thomas Picton 

Marshal Ney ae ..| Aug., 1915 3553 
Marshal Sou!t _ .. .| June, 1915 | 
Erebus .. .-| June, 1916 

Terror .-| May, 1916 405 


| | 


Nores.—Ert bus Class. Designed horse-power er+.2 7240. Complement 226. 


| 


| One 18in. and/or two 
87 10} | 5900 6-7 





12in., several 6'n., 
4in., and Sin. Q.F., 
also 12-pdr. A.A. 
| | Two 165in. and/or 
90 103 | 6670 6.5 (oil fuel several 6in., 4in. 
| 220 tons) Q.F., and A.A. 
} | guns 
| 13.5 Two 1l5in 
88 11 | 8000 { ‘oil fuel Fight 4in. 
|| 650 tons)} Also A.A. guns 
| | 





* A fourth vessel of this class, Raglan, was sunk at Imbros in January, 1918, by gunfire from the German battle-cruiser 


Goeben, 


| 


named, each gun is in a large shield. It can be 
trained only on the starboard beam, with a few 
degrees of lateral hearing, so that the ship has to be 
manceuvred to bring the sights on to the target, 
The special mounting allows aun elevation of 45 degrees, 
in which position the gun has a range of nearly 50,000 
yards. The projectile, weighing 3600 Ib., has a long 
“‘ wind-cheating’’ cap. The fact that a gun of this 
enormous weight could be mounted on board such 
a vessel as the Lord Clive, in addition to her armament 
of two 12in. guns, without seriously affecting stability, 
or trim, says much for the generous lines and sub. 
stantial construction of the monitor type. Officers 
who were on board the Lord Clive during the final 
bombardment of Ostend, state that the discharge 
of the 18in. piece had fio apparent effect on the struc- 
ture of the vessel, and the blast was felt only at the 
extremity of the foreeastle. No fittings were injured 
nor was any. damage sustained by the two search. 
lights, which, as shown in our engravings, are 
placed directly abaft the 18in. shield. Unfortunately 

-or otherwise—the armistice intervened before 
this tremendous weapon had fired many rounds at 
the hostile positions, but judging by its first perfor. 
mance it has a distinctly promising future. Even 
with reduced charges its range appears to be much 
superior to that of the smaller naval guns, and it 
need hardly be said that the shattering power of the 
3600 Ib. projectile is very great. Whether this gun 
will re-appear in the capital ship of the near future 
remains to be seen. As the only magazine accommo. 
dation in the Lord Clive and General Wolfe was that 
provided for the pair of 12in. guns mounted forward, 
the ammunition for the 18in. piece was stored in 
special racks on the after deck. 

The following notes on the “ blister” protection 
fitted to these and later vessels of the British Navy 
may be of interest. In its earliest form this system 
was first applied to four old cruisers, Edgar, Endymion, 
Thesus, and Grafton. Curiously enovgh, more than 
two years élapsed before a ship so fitted was attacked 
by hostile submarines, and it was not until June, 
1917, that the efficacy of the “ blister’ was tested 
In that month the Grafton was torpedoed squarely 
amidships. A large hole was blown in the bulge, 
but the ship herself was practically undamaged. 
On subsequent occasions several of the monitors 
were torpedoed, but in no case with fatal, or even 
with serious results. Recognising the futility of 


’ 


torpedoes against these vessels, the Germans evolved 


a new weapon, from which they expected better 
results. This was the electrically-controlled moon 


| boat, the advent of which was duly reported in at 


official communiqué during 1917. Capable of very 
high speed, loaded with a heavy charge of explosives, 
and under perfect control from a shore station, this 
novel instrument threatened to become more for- 
midable than the conventional torpedo. One 
of them struck the Erebus, demolishing part 
of the “ blister,’. An examination showed, how- 
ever, that the injury was less serious than had been 
feared, and the Erebus was soon in service again. 
After this experience all the monitors were fitted with 


|a strong guard rajl running round the bulge, and 


thereafter the electric boat “ torpedoes’’ appear 


accurate shooting can be made from them when it | all the big guns in the monitor fleet are specially | to have been less dangerous. 


would be impossible in the case of a battleship of | 


fitted for delivering high-angle fire. Two units of | 


Among our illustrations is one of the M23, belonging 


four times their size. As will be seen from the photo-/ the ‘ Peterborough” class, viz:, Lord Clive and | to a numerous but. very much smaller class of monitor 


graphs we reproduce, the monitor is not precisely an | 
object of beauty; indeed, we have heard the Lord | 
Clive lightly referred to as the Elephant and Castle. 
Next to the turret, with its two heavy guns, the most 
conspicuous feature is the huge tripod mast, carrying | 
large control tops. The smail funnel is placed well | 
aft. The bridges and boat decks ere lightly built, 
and there is no superfluous superstructure. The | 
accommodation for the persunnel, averaging 220, is 
said to be none too roomy. As the engine power is 
low, the machinery and boilers—of which no details 
are available—do not occupy much space. Par- | 
ticulars as to aimour protection are not known at | 
present, but in view of the limited displacement and | 
heavy battery, it is obvious that the margin of weight | 
left over for armour cannot be large. The dimensions | 
and such particulars as are known of the various | 
monitor classes are tabulated above. 
As laid down for the Norwegian Government, the | 
Gorgon—ex Nidaros—was to be a coast-defence 
battleship with the following dimensions, &c.:—- 
Length, 310ft.; beam, 55}{ft.; draught, 16}ft.; dis- 
placement, 4285 tons. Machinery: Reciprocating 
engines, Yarrow boilers, designed for 4500 horse- 
power = 15 knots. Armour: Tin. to 4in. belt, 4in. 
citadel, Sin. turrets. Guns: Two 9.4in., four 6in., | 
six 4in. Two torpedo tubes. Before being com- | 
missioned as a monitor, this ship underwent con- 
siderable alteration. The addition of “ blister” 
protection to the hull increased the beam to 73#ft., 
and it is believed that the armour system was modified. 
Her present armament comprises two 9.4in. and six 
6in. guns. 
With regard to the armament of the monitors | 
listed in the.above table, the ‘“‘ Abercrombie” class 
mounts 14in. 45-calibre guns, made by the Bethlehem 
Steel Company, of America. These weapons and 
their turrets were originally ordered for the Greek 


battle-cruiser Wasilefs Giorgios, building in Germany, | cruiser Furious. 
but were purchased in 1914 for the British Navy. | 


They are very powerful guns, firing a projectile of 
1400 1b. The eight ships of the “ Peterborough ” 








ONE OF THE 


General Wolfe, each carry a single 18in. gun at the 
stern. These huge weapons—the largest naval 


| guns in the world—were manufactured for the battle- 


As mounted in the two monitors 





* In the engraving of the Marshal Soult, the object seen abaft 
the control top is not’a rangefinder, but an apparatus for produc- 
ing smoke screens. 








M23 MONITORS 


which has done excellent work in many waters. The 
vessels of this type were launched between May 
and September, 1915, and have the following charac- 
teristics :—Length, 170ft.; beam, 31ft.; draught, 6ft. 
Machinery designed for 600 horse-power and 12 knots. 
Original armament: One 9.2° (taken from? told 
“* Edgar ” class), one 4in. or 3in. Q.F., and one_A-A. 
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un. Certain of these monitors have since been recon- 
structed and re-armed. ‘The M23 shown in our illus- 
traticn had her forecastle built up, and now carries, 
in place of the 9.2in. piece, a 7.5in. gun, taken from | 
the battleship Swiftsure. As these vessels draw only | 
6ft. of water they proved very useful for inshore | 
work, and took part in operations off Flanders in the 
AEgean, and in connection with the Palestine ex- 


pedition. 
It seems doubtful whether the monitors now | 
in commisssion willremain on the active list | 


when the Navy reverts to a peace footing, but while | 
i ad . 1 
hostilities continued they proved themselves valuable, 


and that neither pressure nor hammering is absolutely 
necessary, though, in some cases, they may be bene- 
ficially appiied. As we shall show, however, there are 
cases in which the are is used simply to obtain welding 
heat. In such instances, of course, percussion or 
pressure is required to consolidate the welds.- -Both are 
and resistance welding are being more and more exten- 
sively employed and, from present indications, it 
would appear highly probable that both will continue 
in vogue, since each has its own sphere of usefulness, 
in which it performs with better effect than does 
the other. Nor does it seem likely that either will 
oust the acetylene method, which likewise is pre- 











HM 


if not indispensable, auxiliaries to our fleet, and 
without them the Navy's powers of offensive action 
would have been severely handicapped. 








Electric Welding and Welding 
Appliances. 
No. I. 
INTRODUCTION. 


ELectric welding, which is far from being a novelty, 
has recently come prominently into public notice. | 
It has not only been employed by the Admiralty for | 
the construction of vessels, but Lloyd’s Register has | 
issued regulations under which it is prepared to sanc- | 
tion its use in shipbuilding operations generally. 
Moreover, the astonishing rapidity with which the | 
damaged interned German liners were repaired by 
this process, thus enabling many thousands of | 
American soldiers to be brought to Europe long | 
before such transpertation was deemed to be possible, 
is still fresh in the public memory. We feel sure, 
therefore that a discussion of the subject will be of | 
interest to our readers, and we propose in the present 
and succeeding articles to deal with the question at 
some length. No attempt will be made to go in 
detail into the evolution of the various processes 
involved, our purpose being, rather, to show what 
has been and is being done, than to relate exactly 
who was the inventor of this and who was. the 
discoverer of that. It will suffice to say that, quite 
early in the use of electric energy, experiments 
with a view to using the current for welding pur- | 
poses were instituted, and that thirty years and 
more ago electric. welding was practised, notably 
by that prolifie inventor and distinguished investi- 
gator, Flihu Thomson, and by the Russian Benardos. 
Of the work of these two men we shall have much to 
say, but we shall not attempt to deal with it exhaus- 
tively, so that what-follows in no way claims to be 
a complete history of their discoveries, nor, indeed, 
of electric welding as A whole. It is noteworthy that 
though introduced at no widely differing periods of 
time the methods of Thomson and Benardos were 
entirely dissimilar, the one employing what is termed 
the resistance process and the other the are process. 
All the electric welding systems in use at the present 
day may be classed under one or other of these two 
heads, though there are numerous variations in the 
application of the two principles. 

Resistance welding resembles much more closely 
the original welding of the blacksmith than does 
are welding; indeed, saving that the manner of 
arriving at welding heat is different in the two cases, 
the welding of the smithy is identical with the welding 
by the resistance method. In both the portions cf the 
parts to be joined together are raised to a proper 
heat in the immediate neighbourhood of the proposed 
weld, and then welding is effected either by means 
of pressure or by percussion. The same precautions 


regarding the cleanness of the surfaces to be joined 
together have to be exercised in each case. Are 
welding is essentially different in that the metal is 
in the majority of cases actually melted at the weld, 





|}amount of special machinery 
| required, though with the latter it is generally 
| less elaborate than with the former. 





MONITOR MARSHAL SOULT 


eminent in certain directions; so that the engineer 
of the present day is fortunate in having three more 
methods by which welding can be effected than had 
his predecessor of the last generation. It may be even 
said that he has more than that if the oxy-hydrogen 
or oxy-coal gas methods he taken into account. 

In both resistance and are welding a certain 
or apparatus is 


For resistance 
welding alternating current is almost universally 
employed in practice, though there is no reason 


| why direct current should not be used, saving the 


difficulty of dealing with the heavy currents. In 
arc welding, on the other hand, either direct or 
alternating current can, under certain cireum- 
stances, be employed, though direct éurrent is most 
generally used. Resistance welding may be effected 


| by three methods :—(a) Butt welding; (b) spot 


welding; and (c) line or seam welding, together 
with several modifications. Are welding may be 
performed either with bare metal electrodes, with 
flux covered metal electrodes, or with carbon 
electrodes. 

The quality of the current—if such an expression 
be permitted—employed in the two processes differs 
very widely. In resistance welding there must 
always be a very heavy current—in some cases it 
amounts to thousands of ampéres—and a very low 
pressure, say, from } to 6 volts. Some large machines 
have recently been built in America in which voltages 
considerably in excess of the higher of these figures 
have been employed. We shall refer to them later. 
In are welding, on the other hand, the voltage 
must always be high enough to maintain an arc 
—say, from 20 to 55 volts—and the current is 
relatively small. As a matter of fact, it is found 
in practice that the electromotive force available 
should, at any rate with metal electrodes, be at 
least from 60 to 75 volts, while some processes require 
an available pressure of from 100 to 110 volts. With 
carbon electrodes a pressure of 90 volts is commonly 
employed. The current in are welding is adapted 
to the nature of the work being carried out. It 
may be quite small, say, from -15 to 20 ampéres, 
and it is very rarely, we believe, that it exceeds 
800 ampéres with carbon eleétrodes, and less than 
half that with metal electrodes. The average in 
actual practice being considerably less than the 
smaller figure. In the are process, as originally 
introduced by Benardos, the work which was 
to he welded was connected to the negative 
terminal of a source of electrical energy—in the 
first instance storage batteries were employed— 
while the positive terminal was connected to the 
carbon electrode. An arc was formed by touching 
the work with the electrode and quickly withdrawing 
the latter. the result being that the metal immediately 
adjacent to the point of impingement of the are was 
quickly raised to a very high temperature, and a 
stick of similar metal could also be melted just over 
the spot much in the same manner as solder is 
melted with a soldering iron. Later, this arrange- 
ment was found to possess the disadvantage that, 
as the direction of the current was from the electrode 
to the work, there was a tendency for the carbon, 


either in the form of vapour or in minute highly | 





heated particles, to be carried over to the latter, 
so that it entered into combination with the molten 
metal. and, sometimes, undesirably altered iis 
composition. Hence the polarity of the work and 
electrode were interchanged, the former becoming 
the positive and the latter the negative. A further 
reason is put forward by the advocates of the carbon 
are process as to why the work, and not the metal 
electrode, should be made the positive terminal, 
and that is that the positive terminal of an electric 
arc is hotter than the negative terminal. We believe 
we are right in stating that carbon are welding was 
first employed commercially in this country by the firm 
of Lloyd and Lloyd, of Birmingham, which is now 
merged in the firm of Stewarts and Lloyd. It has 
also been used with success, for twenty years or 
more, by the Steel Barrel Co., Limited, of Uxbridge. 

Some ten years after the introduction of the Ben- 
ardos process the idea occurred to enother Russian 
—Slavianofi—to employ a metal electrode instead 
of a stick of carbon, his idea being to fill up blowholes 
in defective castings.. Previously Benardos had 
suggested the employment of a cored carbon, the 
core consisting of metal. Whether such composite 
electrodes had any very great vogue we are unable 
to say, but having regard to latter-day developments 
in coated electrodes the suggestion coming, as it 
did, as far back as the year 1885, is distinctly in- 
teresting. Covered metal rods are, as we shail 
show later, in very extensive use at the present 
day, but the covering is not carbon: indeed it is, 
for the most part, a non-conductor. It is interesting 
to note that in 1893—some two years before Slavianoff 
introduced the use of metallic electrodes—Mr. T. T. 
Heaton, of the Steel Barrel Company, Limited, had 
suggested a mild steel electrode to the late Mr. 
Dickinson, of the Bowling Iron Company, and that it 
was tried, though without success, the experiment 
not being persevered with. The Slavianoff method 
has, of recent years, been very considerably developed, 
and though it would be erroneous to imagine that the 
metal electrode has entirely displaced the carbon 
electrode, for it has done nothing of the kind, yet it is 
safe, we believe, to say that in the large majority of 
welding installations in which the are process 18 
employed, metal electrodes of one kind or another are 
used. 

A development of the carbon arc process is that 
in which the arc is struck between two carbon rods 
arranged at an angle to one another, the angle point- 
ing downwards. By means of an electré-magnet 
arranged between the carbons, the are is projected 
downwards on to the work. The device is cum- 
bersome and not particularly easy to apply, so that 
it is hardly surprising that it has not come largely 
into use, though there would appear to be no reason 
why it should not do its work perfectly well. In 
the only example we have seen, the arrangement 
was such as we have described above, and the whole 
apparatus was suspended from a hook. It was not, 
therefore, possiole to use it for vertical or overhead 
work. Its invention is attributed to Zerener, of 
Leipzig, and, to the best of our knowledge, the 
system is only in operation in Germany, and only 
there to a quite limited extent. 

For are welding the special appliances actually 
necessary are but few. In addition to the source 
of electric current and the electrode with its holder, 
all that is essential is a steadying resistance, con- 
nected in series with the are, and possibly an ammeter 
as well. As will be seen later, however, special 
machines have been introduced with the purpose of 
preventing rushes of current. It will be readily 
understood that, unless means for controlling the 
current are employed, a resistance, or some such 
device, in series with the arc is an absolute neces- 
sity, for without it when the electrode touches 
the work there is a complete short circuit until the 
arc is struck. Although, however,- but few special 
appliances are required, it is generally found that 
the supply of current available is not suitable for 
welding. For instance, it is very rare nowadays to 
find a public supply with as low a-voltage as even 
110. Hence it is necessary, if the current be 
not specially generated, to reduce the pressure so 
that there may not be an excessive waste of energy 
in the resistance. If the current be alternating the 
reduction in pressure is readily effected by means 
of a static transformer, which may have different 
tappings in the primary, so that different voltages 
and currents to suit different kinds. of work may be 
obtained. This arrangement, of course, applies 
only if alternating current is to be employed in the 
are. As a matter of fact, direct current is, as 
we have said, almost universally used, at any rate 
in this country, and to produce the low voltage 
direct current a motor generator may be employed. 
The direct current half of motor generators designed 
for arc welding are ordinarily compound wound, and 
are preferably provided with commutating poles, 
so that sparking may be minimised. The size of 
machine required depends, naturally, upon the 
nature and amount of the work being carried 
out. The variation in the current when using 
metallic electrodes may be between, say, 15 and 
250. These may be regarded as extremes, only 
met with in special cases, the more usual range 
experienced in actual practice being between, say, 
20 and 200 ampéres. With carbon electrodes, on 
the other hand, much heavier currents are experienced. 
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We understand that satisfactory results cannot be 
looked for with currents under 300 ampéres, and that 
not infrequently 500 and in special cases as many as 
800 ampéres may be required. With these figures 
an estimate may be arrived at regarding the capacity 
of the machine necessary for any given number of 
welders. 

At this point, perhaps, a few words may be said 
with regard to the arc itself and its effects on the 
human frame. 
carbon’ electrode is long and the temperature in | 
the positive crater is very high. In a paper which 
he read before the Institution of Engineers and | 
Shipbuilders, in Scotland, on June the 22nd last, | 
Captain James Caldwell, R.E., Deputy Assistant | 
Director of Materials and Priority, stated that it | 
was estimated to be 7500 deg. Fah. It is not, as 
Captain Caldwell explains, necessary to reach such 
a@ temperature as this in welding, and the carbon 
tod is therefore moved along at a rate which will | 
ensure good fusion to the necessary depth. With 
metal electrodes, partly because of the shorter arc | 
and partly because of the pressure of the vapour 
of the metal, it is lower but still high. In both 
cases, and particularly in the former, ultra-violet 
rays are freely emitted. The effect of exposing the 
eyes, face, and hands to direct rays from the are 
is very similar to severe sunburn, such as is familiar 
to climbers in high altitudes on freshly fallen snow. 
The results of being burnt in this manner by careless 
exposure are exceedingly painful, and whereas there 
are those who say that no permanent injury is 
caused to the eyes of cperatives constantly 
engaged in electric welding, tiere are also those 
who aver that cataract may result in cases 
of careless exposure. However, with reasonable 
care and with proper precautions, there need not, 
apparently, be any ill effects whatever. It is 
necessary, however, adequately to shield not only 





In the first place, the are with a | 
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| We shall have more to say regarding this matter in 
a later article. 

| There is a great deal of difference of opinion as 
| to whether or not in are welding a flux is necessary. 
| There are those who allege that, whereas it is not 
| required with metal electrodes, it is most desirable 
' when carbon electrodes are used, since it enters into 
| combination with any carbon which may be pro- 
jected in the direction of the weld and prevents it 
combining with the metal. Then, again, there are 
those who maintain that a flux is necessary to 
increase the fluidity of the metal. It is urged, too, 
that welding by means of the carbon are without 
@ flux results in the formation of a crater of boiling 
metal, which greedily absorbs oxygen from the 
atmosphere, and that a weld which has absorbed 
oxygen will always be weak, because the oxygen 
will re-act and combine with the carbon in the metal, 
and with the metal itself, and the metal becomes 
porous. The same allegations are made regarding 
the use of metal electrodes without flux. Into this 
controversy we do not, at the moment, propose 
to enter; nor do we propose to discuss the relative 
merits of bare and coated electrodes. Each has its 
own advocates. In the United States bare electrodes 
were, as we have said, almost exclusively employed 
up to within quite a short time ago; whereas, in 
this country covered metal electrodes have been 
most extensively used. In both countries a large 
amount of excellent work has been carried out, and 
we are not prepared, with our present knowledge, 
to adjudicate between the two methods. It is 
significant, however, that in the case of the elec- 
trically welded barge, to which we made reference 
in our issue of August 9th last, and work on which 
was carried out under the superintendence of the 
Admiralty authorities, and under the eyes of experts 
from Lloyd’s, metal electrodes, provided with a 
special slag-forming coating, were exclusively used. 








Fig. 1—HELMET FOR 


the eyes but the face and neck as well, and, of course, | 
the hands. In some cases screens sufficiently large 

to protect both the head and neck are employed, 

the screens being furnished with glasses of colours 

of such a character that while the harmful rays are 

cut off the operator can readily see what he is doing, 

at any rate when the welding is actually in progress. 

Then, too, aluminium helmets, or cylinders, put on 

over the head and resting on the shoulders, are used. 

An example of a helmet which is being emploved in 

some shipyards is shown in Fig. 1. I[t will be ob- 

served that the protective glasses can be raised when 

required so as to give the operator unobscured 

vision. It is customary also for heavy leather 

gauntlets to be worn so that both hands and wrists 

may be protected, and, though ordinarily the cloth- 

ing is sufficiently thick to give protection to the, 
body, it is the wisest course to wear a leather apron, 

reaching down to the boots, for splashes of metal, 

and, when coated electrodes are used, of molten 

slag, may be projected from the arc. Coat sleeves 

must, in no case, be rolled up so as to expose the 

forearms. These precautions may sound formidable, 

but in reality they are not so, and in order to ensure 

immunity from injury, which may be exceedingly | 
painful if it be nothing worse, it is imperative to 

take them. Further than this, it is most desirable 

that any workshop or compartment in which arc 

welding is in progress should be adequately ventilated. 

The fumes sometimes given off are offensive, and 

ii not carried away as formed may injure the health 
of the operatives. 

It is important, too, that the colours of the glass 
screens should be such that they entirely absorb 
all the ultra-violet rays. Certain combinations of 
blue and deep red glass will effect this absorption. 
So will glass having a greenish amber tint, and this 
colour is, we gather, largely used in the United 
States.. There are other glasses, too, for which it is 
claimed that they are impervious to ultra-violet rays. 





ARC WELDING 


It is noteworthy, too, that coated electrodes are much 
more frequently used in the United States nowadays 
than they used to be. It is also an undoubted fact 
that excellent work can be and is constantly being 
done with the carbon are on mild steel without the use 
of any flux whatever The question is rendered all 
the more difficult in that there is no sort of agree- 
ment as to the composition of the flux or the flux- 
forming coating which it is best to employ, and 
because an excessive current in the arc may bring 
about a condition in the weld which is very similar 
to, if not actually identical with, that stated to 
be caused by the use of, say, a carbon electrode 
without a flux. The only point on which there 
seems to be no divided opinion is that if a flux 
is to be used, the most convenient method of apply- 
ing it is to coat the electrode evenly with it. One 
authority on the subject states, with regard to 
this point:— “When applied in this way the 
coating may be made to serve two useful purposes, 
providing it contains sufficient refractory material : 
(1) It permits the electro-magnetic effect of the 
welding current to act upon the molten metals; 
and (2) it applies flux to the weld at a rate that 
adjusts itself perfectly to that of the melting of 
the welding pencil.” 

It should be mentioned, however, that all the 
coatings applied to metal electrodes are not flux 
forming, or, we should more correctly say, liquid 
flux forming. In what is known as the “ gaseous 
flux process,” which was introduced and patented 
by Kjellberg, the metal electrode is—again to quote 
Captain Caldwell—‘ covered with a fireproof sleeve 
_of non-conducting material, so that as the metal 
is removed by the are the sleeve projects beyond the 
;end of the rod and forms a guide for the molten 
| welding metal, the sleeve itself falling away auto- 
| matically. The sleeve protects the metal from 
| oxidation and reduces heat losses.” ‘‘ The process,” 
' continues Captain Caldwell, “is an improvement on 





the bare metal electrode, and a great deal of satis. 
factory work has been done with it, mainly in repair. 
ing marine boilers, stern frames, and other ship 
parts. It is also successfully used to build up worn 
parts, such as propeller shafts, worn crank shafts 
and axles, which are afterwards machined to sizo. 
The patent specification claims the use of no par. 
ticular material for the fireproof sleeve, and no 
other purposes than those mentioned, but the 
company exploiting the process states that the 
sleeve can be made the vehicle for constituents 
which will give desired characteristics to the added 
metal.” The are actually dissipates the flux, so that 
no slag is formed. 

t is not to be supposed that electric welding will 
always produce work which is free from defects, for 
that is not the case,and, unfortunately, it is by no 
means always that a defect, should it exist, can be 
detected, even by careful observation from the 
outside. In butt or spot welding some foreign 
matter may have got between the surfaces being 
operated upon and have reduced the area properly 
welded. In metal are welding, if the operator has use:| 
too small a current, or held the electrode too far 
away from the work, the melting of the edges of 
the work may not have been properly effected, so that 
there is not adequate adhesion between them and 
the added metal. The joint, to outside appearance, 
may look all right, but there may be cracks between 
the work and the added metal which will, in time, 
certainly lead to trouble. An excess of current, on 
the other hand, will have the effect of what is known 
as “bad metal” being deposited. Then, again, 
bubbles of gas may form in the weld, and hence 
reduce its strength. It is quite possible, too, when 
using a carbon arc incorrectly, to burn the metal by 
using too heavy a current or by keeping the arc play- 
ing on one particular spot for too long a time. How- 
ever, it is by no means always that a perfect weld 
is obtained, either by the blacksmith or by the use 
of the acetylene torch, and it is probably accurate to 
say that, with are welding at any rate, the proportion 
of imperfect welds on any given piece of work made 
by even a comparatively unskilled worker, is as small 
as, if it be not smaller, than is the case with any other 
welding process. Moreover, there is no reason to 
suppose that when reasonable care has been taken 
resistance welding produces—in general practice— 
welds which are inferior to those obtained by the 
smith, and it certainly can do work which he cannot 
carry out. 

We shall have more to say regarding the strength of 
electric welds in a later article. 








BOARD OF TRADE RULES FOR BOILERS. 


New rules have been made for the construction of steel 
boilers for steamers under Board of Trade Survey. The 
rates are based to some extent on the recommendations of 
the British Marine Engineering, Design and Construction 
Committee. The Board of Trade’s rules, which hitherto 
have been in force, have required a higher factor of safety 
(for boiler shells) than that adopted by the classification 
societies and by foreign Governments. Since this factor 
was first’ adopted considerable improvements have been 
made in the quality of the steel used for boilers and in 
the design and methods of manufacture, and it has been 
decided that the factor of safety can now, without any 
risk, be reduced. The new rules will enable lighter plates 
to be used and reduce the cost of construction, and will 
make it possible to get a Board of Trade certificate for a 
vessel not built under Board of Trade Survey, if the 
boilers comply with the new factor of safety. In the past, 
if the vessel’s boilers had been built to a Classification 
Society’s standard, difficulty was experienced when coming 
under Board of Trade Survey, i.e., for a passenger steamer 
certificate. 

A preliminary technical explanation of the new rules 
is contained in an Instruction to Surveyors issued by the 
Marine Department of the Board, copies of which (price 1d.) 
may be obtained from H.M. Stationery-office, Imperial 
House, Kingsway, W.C. 2, or branches. 











THE annual report of the Lancashire and Yorkshire 
Railway Company says :—‘‘The proprietors will have 
noticed in the Press announcements as to the future control 
of railways. Those responsible for the management of 
the railways have endeavoured in the interests of the share- 
holders, to obtain some definite information from the 
Government as to their ir.tentions in the matter, but, so far, 
without success. All that we know, to date, is that, 
during the recent election, a member of the Government 
intimated that it was the intention of the Government 
to acquire the railways, and whilst since then we have 
endeavoured to ascertain exactly what are the views of 
the Government, the only information we have is the 
public announcement made in the Press, that the Prime 
Minister, in an mterview with a deputation frém the 
National Union of Railwaymen, is reported to have 
said that the Government contemplates the establishment 
of a Ministry of Ways and Communications to deal with 
the whole of. the railways and the electrical industry 
both for transport and power purposes, and that a Bill 
conferring the necessary powers upon the Government 
will be the earliest measure introduced into the new 
Parliament, and will be speedily passed into law. It has 
not been possible to elicit any information from the 
Government as to the method of future control, nor as 
to the terms under which such control will be initiated 
or exercised.”” We have reason to believe that the above 
statement was printed before Mr. Bonar Law saw the 
chairmen of the principal companies on the 29th ultimo. 
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BARGES BUILT AT RICHBOROUGH 











Fig. 35—LAUNCH OF BARGE Ac 1061 “ 











Fig. 36—FIRST BARGE LAUNCHED, 





NOVEMBER, 1916 























Fig. 37—FIRST TYPE, ON PATENT SLIPWAY 


The Richborough Transportation 
Depot and Train Ferry Terminus. 


No. V.* 

IN a previous article mention was made of the fact 
that the maximum number of men engaged in the 
mechanical workshops and shipyards formation at 
Richborough was, at the end of April last, when 8404 
men were employed, of whom 5552 were engaged 
in the mechanical workshops and 2852 in the shipyards. 
At the time of the Armistice the total number of men 


page 103 of the January 31st issue of THE ENGINEER. 
It will be noticed from the second of the general 
arrangement drawings that there are two shipyards, 
one on either side of the river Stour. 
is confined to the building and repairing of barges 


and other similar craft, whilst shipyard No. 2 was 


established subsequently for the purpose of building 
seaplane towing lighters required by the Royal 
Naval Air Service. The two yards are connected by 
a hand-operated swing bridge, as shown in the 
drawing afore-mentioned. 

It was in July, 1916, that a commencement was 


Fig. 383—LATEST TYPE, 


Shipyard No. 1- 





READY FOR LAUNCHING 


| which the barges were erected is 1 in 24. The length 
| of the barge slipway is 110ft.. < id that of the patent 
| slipway is 880ft., measuring from the hauling winch 
te the excavated toe of the river. The floor of the 
patent slipway is of concrete, and the sides are also 
|of concrete, varying from 12in. to 6in. thickness. 
| Heavy timber runners were laid on the floor for 
| receiving the rails. A panoramic view of a portion 
|of shipyard No. 1 was given in our Supplement of 
| January 10th, whilst another view of the barge 
| assembling yard at Richborough is shown in Fig. 47, 
page 154. 
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employed in the mechanical and shipyards formation 
had been reduced to 5040, of whom 3410 were 
employed in the mechanical and 1630 in the shipyard 
departments respectively. 

The workshops and shipyards at Richborough cover 
an area of 47 acres, of which 4} acres represent the 
covered-in area. There are twenty-five building 
slips and two patent slipways for repair work, which 
are situated on both sides of the river Stour, as shown 
in the general arrangement drawings on page 33 of 
the January 10th issue of Taz ENGINEER, and on 

* No. IV. appeared January 3st. 





Fig. 33—LAUNCHING SLIP FOR BARGES 


made with the preparation of the site of the first 
portion of No. 1 shipyard as a barge building and 
repairing base, and oné patent slipway and ten barge 
erecting slips were shortly afterwards laid down. 
A general view of the slipways is given in the engraving 
Fig. 48, page 154, and cross sections and longitudinal 
sections of the patent repair slipways, and one of the 
barge erecting slipways are given in Figs. 39, 40, and 
41, and in the engraving, Fig. 37. From the drawings 
it will be seen that the inclination of the patent slip- 
way is 1 in 25, that of the barge erecting slipways 
1 in 16, and that of the portion of the slipways on 


Swan So 


Shipbuilding operations were commenced at Rich- 
borough in the autumn of 1916, and from that time to 
the date of the Armistice the following craft were 
launched and fitted out :—Across-Channel barges, 
125; composite barges, 4; A (canal) barges, 12; 
pontoons, 4; motor barges, 14; 58ft. seaplane 
towing lighters, 34; and one tug. 

The A.C. (across-Channel) barges are generally of 
the same design and dimensions. The length 


between perpendiculars is 124ft.; breadth, moulded, 
16ft. 4in. ; depth, moulded, 7ft. 4in.; light displace- 
ment, 67 tons; load displacement, 267 tons; dead- 
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weight, 200 tons; draught (loaded), 5ft. 9in.; and |The maximum breadth of waterway governed by the | but for use in the inland waterways of Belgium and 
draught ‘light), lit. Sm. The barges were all put | locks, &c., was 16ft. 63in. When light it was found | France, and one of them is illustrated in the drawings, 
together at Richborough from fabricated parts | necessary to increase the rudder area by fixing an | Figs. 44and 46. These composite barges have each a 
delivered from numerous works and yards which | extension piece for steering in the French canals. | length between perpendiculars of 126ft.; a breadth, 
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Fig. 40--LONGITUDINAL SECTION OF PATENT SLIPWAY 


previously had not engaged in shipbuilding. The , Fach of these barges has accommodation in the stern | moulded, of 16ft.; a depth, moulded, of 7ft. Qin. : 
original barges—Figs. 35, 36 and 37—were fitted | for one non-commissioned officer and two men, and | displacement (light), 75 tons ; displacement (load), 315 
with a pointed stern, but owing to steering | there are chain lockers and store cabins in the bow. | tons; deadweight, 249 tons: and draught (loaded) 
difficulties it was decided to provide a transome,! The latter type of barges, shown in the drawing, | of 5ft. 9in. As will be seen from the drawings, the 
barges were built with two skins, of English elm and 
fir alternately, with tarred felt pitch between. The 













































l | hatches are of the ordinary light design. The fittings 

* 22' 6: | comprise hand tiller steering gear, two hand wind 

ae ———- lasses, four deck-hand pumps, the usual deck bollards, 

, et APeeRNNEES + — 6) — a: fairleads, &c., and wooden rudder. Accommoda. 

imamate tities. a et oad a 19.0 ————»! tion is provided in the stern for a crew consisting of 

a re | 60.0 +4 NA AE Ee | one non-commissioned officer and two men, and there 

| : ; & a a — is a chain locker and store cabin in the bow of the 

[ 1 | — { ete ? A. barge. Only four of these composite barges were 

, —* 6, Packego— ,. » 2 packings ix a ha's'l built, and in January, 1918, it was decided not to 

ne fo TY" ~Ac=-Packings—>F- 22-00-¢ By Ect evel of Fillieg—74 | = | proceed with further vessels, as in the cross-Channel 

ar: | ae 10-00=,_ ' by | _.-Old Ground Level | service they had developed signs of weakness and were 

‘4 —os— k—/0.6° —>] /more essentially suited exclusively for inland water- 
Sia ieee Swan Sc | Ways service. 

Fig. 41—CROSS SECTION OF BARGE LAUNCHING SLiP The A (canal) barges are of all-steel construction, 


| with the following dimensions and weights :—Length, 
| between perpendiculars, 126ft.; breadth, moulded, 
as shown in the drawings. Fig. 43. The fittings Fig. 43, and in the engraving, Fig. 38, are provided | 16ft. 4in. ; depth, 8ft. ; displacement: (light), 69 tons ; 
include hand power steering gear, hand power | with a deeper hatch combing for the purpose of carry- | displacement (loaded), 328 tons ; deadweight, 259 
windlass, wire rope nipper, hand pumps, anchor ing aeroplane parts. All the barges are fitted with | tons. The fittings include hand tiller steering, two 
davit, and the usual deck bollards and fairleads. The a towing hook aft for towing other barges in line. hand windlasses, two hand portable bilge pumps, and 
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Fig. 42—TUG BOAT FOR BELGIAN AND FRENCH CANAL SERVICE 


barges were so designed that no part of the fixed| In the summer of 1917, in order to economise in the usual deck bollards and fairleads. There 1s 
structure exceeds 11ft. 5in. above light water level | the use of steel, it was decided to build a number of | accommodation for a crew of one non-commissioned 
to enable them to pass under the bridges of the vanals. | vomposite barges, not for the cross-Channel service, offiver and two men. These burges are devigned for 
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BARGES BUILT AT RICHBOROUGH 


(For description see page 147) 
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Fig. 43--ACROSS-CHANNEL TOWING CARGO BARGE-—-LATEST TYPE 
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Fig. 44—DUMB COMPOSITE BARGE 
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Pig. 46—SELF-PROPELLED OIL ENGINED BARGE 





z 


150 


THE-ENGINEER 





Fes. 14, 1919 














EE. 





the maximum deadweight on the limiting dimensions 
ef the canal locks. They have self-draining hatches, 
and no hatch tarpaulins are necessary, and are fitted 
with extension rudder pieces. 

Self-propelled oil engined barges—Fig. 45—were 
first laid down at Richborough in December, 1917, 
and they have the following dimensions :—Length, 
between perpendiculars, 120ft. 9in. ; length, overall, 
126ft. Gin.; breadth, moulded, 16ft. 4in.; depth, 
moulded, 7fit. 9in.; displacement (light), 70 tons ; 
displacement (loaded), 270 tons; and deadweight, 
200 tons. The machinery comprises a 50 horse-power 
Kelvin engine, 10in. stroke and 7}in. bore, with belt- 
driven pump for working the bilge and ballast tanks. 
For trimming purposes these barges have each a 
deep ballast tank situated under the accommodation 
forward. Accommodation is provided forward for 
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for seaplanes, and flying boats of the Royal Naval 


Air Service, for which work the No. 2 shipyard 
was specially laid down on the opposite side 


of the river Stour, as shown in the drawing given on 
page 103 of the January 31st issue of THE ENGINEER. 
We hope to deal with these lighters in a future issue. 
It may be recalled that in the issue of Taz Ener- 
NEER for August 9th last were published detailed 
particulars and illustrations of the first steel vessel 
constructed entirely without rivets, and it may 
now be stated that this interesting experiment in 
rivetless shipbuilding was successfully carried out 
at the Richborough shipyard. The vessel was 
launched at that yard in July last, and has been in 
service with full cargo during exceptionally rough 
weather, and passed successfully through the severe 
tests imposed. This barge is 125ft. between per- 
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Fig. 46—DUMB COMPOSITE 


a crew of one non-commissioned officer and two men. 
A speed ranging between 5 and 6 miles was obtained 
on trials in inland waters, and as canal craft these 
self-propelled barges have proved eminently satis- 
factory. 

The Canal Tug Boat, built at Richborough, is 
illustrated in the drawings, Fig. 42. Its leading dimen- 
sions are :—Length, between perpendiculars, 75ft. ; 
breadth, moulded, 15ft.; depth, moulded, 7ft. 6in.; 
draught (loaded, forward), 5ft. 3in.; draught (loaded, 
aft), 5ft. 10in. ; displacement (light), 91 tons ; displace- 
ment (loaded), 115 tons, and deadweight, 30 tons. -The 
machinery, supplied by the Lytham Shipbuilding and 
Engineering Company, Limited, consists of a com- 
pound surface condensing engine, 10}in. by 24in., and 
18in. stroke. The boiler is of the marine type, having 
a working pressure of 130 Ib. per square inch. The 
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BARGE, MIDSHIP SECTION 


pendiculars and 16ft. beam, with a displacement of 
275 tons. The hull is rectangular in section amid- 
ships, with only the bilge plates curved. It was 
built up of seventy-one transverse frames, and con- 
tains three bulkheads, those fitted fore and aft being 
water-tight, and that amidships non-water-tight. 

The other miscellaneous work carried out at the 
Richborough shipyard has been the fitting out of 
H.M. No, 2 motor-driven twin-screw hospital vessel, 
one of four sister ships built by Livingstone and 
Cooper, Limited, of Hessle, Hull, for military service 
on the river Tigris from Basrah to Baghdad. Two 
motor barges were also fitted out at Richborough 
with hydrogen installations for service with the 
Royal Air Force in Flanders, whilst two pontoons 
were also built by the Inland Waterways and Docks 
shipbuilding staff at Richborough, and upon them 


Armoured Trains for Coast Defence, 


In the early months of the war it was recognised 
that it was desirable that there should be armoured 
trains for coast defence, especially on the East Coast, 
and two such trains were provided, one for the East 
Anglian Coast and one for the East Coast of Scotland. 
We give a view of the exterior of each of the trains, 
which were identical, except that No. 2 train had a 
tender behind the tank engine to augment the supply 
of water. Interior views are given on page 151. 

The request for these trains was received from tli 
War-office by the Railway Executive Committee, 
which referred it to the War Manufactures Sub 
committee. The bare outlines only of what was 
required were furnished, and the details were left 
to the Sub-committee, which decided that the engine+ 
should be supplied by the Great Northern, the infantry 
vans by the Great Western, the trucks for the gun 
carriages by the Caledonian, and that the London and 
North-Western should construct the upper part of 
the gun-carriage at Crewe and complete the train. 

The engine is in the middle of the train, the infantry 
vans on either side of the engine and the gun-carriages 
at the ends. The engines were, as we have said, 
supplied by the Great Northern. They are 0-6-2 
tank locomotives, of that company’s London Metro- 
politan District type, with condensers, and bear 
Nos. 1587 and 1590. They have 18in. by 26in. 
cylinders, boiler pressure of 175 Ib. per square inch, 
engine wheels of 5ft. 8in. diameter, trailing wheels of 
3ft. 8in. diameter, wheel-base 23ft. 9in., length over 
buffers 36ft. 4}in., tank capacity 1600 gallons, bunker 
capacity 4 tons of coals, weight in working order 
76 tons 19 ewt. They are, as will be seen in one of 
our illustrations, armoured in all parts above the 
framing, whilst the machinery below, vacuum brake, 
&ec., are also protected. The cab windows are fur- 
nished with metal sliding shutters, and a speciul 
look-out is provided on each side of the cab. 

The infantry vans were converted by the (Crreat 
Western Railway from that company’s 40-tons coal 
wagons, the armour being }in. thick for the sides and 
in. thick for the roof. One van is open throughout, 
whilst the other has officers’ quarters partitioned off. 
In the sides of each van are twenty-eight rifle loop- 
holes, provided with sliding doors, and inside the van, 
next the door, two rifle racks, one on each side, con- 
taining space for ten rifles each. Along the greater 
length of the sides of the interior of the vans are 
lockers. In one van are two tanks, each of 50 gallons 
capacity, for drinking water, and in the other van two 
bunkers, each of one ton eapacity, for coal for the 
engine. Under the latter van there are four tanks, 
each of 200 gallons capacity, for feed-water. Each 
van has a coal fire cooking stove, with pipe through 
the roof, and a latrine. At each side and end is a 
sliding door. The total weight of the van complete, 
when armoured, is 30 tons 17 ewt. 

The gun trucks were each built at Crewe on 30-ton 
trolley wagons supplied by the Caledonian Company. 
The gun truck has three compartments: Maxim gun 
compartment, ammunition compartment and the 
gun platform. The Maxim gun compartment is that 











electric lighting set, manufactured by James Scott 
and Co., Limited, of Bootle, Liverpool, consists of a 
13 kilowatt direct coupled dynamo engine, 60 volts, 
taking steam direct from the boiler. The fittings 
include hand capstans, steam and hand steering gear, 
steam and hand windlass, wire reel, 12ft. dinghy, 
four hand deck pumps, one semi-rotary hand pump, 
two hand portable bilge pumps, one 6ft. centrifugal 
salvage pump, and the usual equipment of bollards, 
towing hooks, fairleads, &c. For inland water service 
the crew consists of a master, a mate, an engineer, 
two firemen, and a cook, whilst for Channel work an 
additional engineer and fireman are carried. 

An important feature of the shipbuilding opera- 
tions at the Richborough Transportation Depot 
and Train Ferry Terminus has been the building 
of no fewer than thirty-four 58ft. towing lighters 


ARMOURED COAST DEFENCE TRAIN, No.1 


were erected 10-ton and 30-ton steam cranes supplied 
from outside sources. 

In addition to the new construction work detailed 
above, a considerable amount of repairs to barges, 
tugs and other craft has been efiected, as will be 
gathered from the following list :—-Barge repair 
totalled 5506; motor launch repairs, 113; special 
barge repairs, 75; tug repairs, 208 ;_ 
laneous craft repairs, 312. 








TE Board of Trade has expressed the opinion, to the 
London County Council, that it is essential that extensions 
to existing generating stations and electricity plant should 
only be allowed if they could be shown not to conflict 
with the larger schemes contemplated. 


and miscel- , 


nearest the engine. In order to give play for the 
Maxims it is shaped as seen, being 5ft. 44in. wide at 
the engine end, and tapered thence for 2ft. 9in. to 
9ft. wide for a distance of 3ft. Thence it is 
tapered inwardly to a width of 7ft. 8in. for 6ft. 8jin. 
The ammunition compartment is of the latter width 
for 6ft. 84in. and then tapers in 3ft. 8in. to 4ft. 6}in. 
The gun place is 11ft. 10jin. long, and is at the widest 
part 9ft. wide for a distance of 8ft. 2"/;,in. The 
height of the Maxim gun and ammunition compart- 
ment in the centre is 6ft. 10fin. inside from the floor 
and the top of the floor is 3ft. 4$in. above rail level. 
The height outside at the sides is 9ft. 5fin. above rai| 
level. 

Between the Maxim gun and ammunition compart- 
ments sliding doors are provided, but the vehicle is 


entered from the infantry van by a single door, 2ft. 
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wide, opening outwards. On each side of the Maxim 
gun compartment and close to the division from the 
ammunition compartment is a door 2ft. Gin. wide 
opening inwardly. Between the ammunition com- 
partment and the gun platform is a pair of doors, 
each lft. 6in. wide, opening into the ammunition 
compartment. 

On each side of the Maxim gun compartment are 
three observation holes, Sin. diameter, with doors, 
two rifle loop holes, 12in. long by 4in. deep, with 
sliding doors, and three openings, lft. 3in. square. for 
the Maxim; also a cupboard with 2000 rounds of 
Maxim ammunition, whilst on one side of the door 
from the infantry van is a‘cupboard containing 1000 


rounds of ammunition, and on the other a 10-gallon | 


tank for the Maxim cooling water. Behind each side 

door is a cupboard 3ft: wide with a drawer above it. 

In the centre is a coal_stove for heating purposes. 
The ammunition cémpartment has on each side 


one observation hole and one rifle loop-hole in the | 
angle in front, one observation hole over the door | 


to the platform, and two rifle loop-holes in the side. 
Along each side is an ammunition cupboard, 6ft. 8}in. 
long, 2ft. lin. wide and 3ft. 9}in. high. The cup- 
board contains fifty pigeon holes, each holding two 
12-pdr. shells, and the remainder of the cupboard is 
space for ten cases of cartridges, each containing ten 
rounds. 


The front and sides of the gun platform are | 


2ft. 114in. high, of which the upper lft. 4in. is hinged, 
and falls inwards in No. 1 train and outwards in 
No. 2 train. In the hinged plates are four rifle sight 
holes on eachside and three in front. The gun, 
which, with its mounting, is the only part of the train 
not supplied .by the railways, was a 12-pdr. quick- 
firer, Mark IL. The weight of the gun-carriage in 
working order, including armour, is 37 tons 13 ewt. 


ean be used. At both plants, the condensers are placed 
in deep pits owing to the varying level of the rivers. In 
turbine work the tendency is to higher pressures with 
| sufficient superheat. to minimise condensation, and the 
problem is to perfect boilers and turbines for 500 Ib. 
pressure. Initial temperatures of 650 to 700 deg. are 
employed at some large plants, but the value of such high 
temperatures is not generally admitted. Among large 
turbine installations are triple-cylinder compound ma- 
chines of 60,000-kilowatt normal rating and 70,000 maxi- 
mum rating for the New York elevated railways and for 
the Air Nitrates Company: also 45,000-kilowatt cross- 
compound reaction turbines, and 45,000-kilowatt single- 
cylinder impulse machines. The Air Nitrates Company’s 
plant is to operate on a load factor of 90 to 93 per cent. 
| Use of force draught with chain grates is an experimental 
| matter which is likely to be#recommended, having been 
| interrupted by the war. 


BRICK CHIMNEY, 585 FEET HIGH. 


To carry off the smoke and destructive fumes and gases 
from copper smelting works the Anaconda Copper Com- 
pany has built in Montana a ch'mney 585ft. higa, having 
a diameter of 86/t. at the base and 63it. 9in. just below 
the cap, the thickness decreasing from 5it. to lft. 10}in. 
| Radial bricks of the Custodis type are used, 4}in. thick, 
| about 6in. wide and from 4in. to lin. long. They are 

laid in mortar composed of cement, sand and ground 
| fire-clay. The cap is of terra-cotta blocks. For lightning 
protection there is a copper cable around the chimney 
near the top, having twenty rods, while two cables extend 
down the outside of the chimney from this circular cable. 
For protection against the corrosive action of the gases, 
the rods, circular‘cable and 50ft. of the down cables are 
cased in lead. The chimney rests on an octagonal base 
of concrete. It was built in 142 working days. From 
the furnaces a concrete flue leads to the bases of the 
chimney, and is provided with chambers for separation 
or deposition of the dust by electric current. Within 
the chambers are strung over 100 miles of steel chains 
charged with high-tension currents. When these chains 








END ViEW OF COAST 


The train is lighted by acetylene, for which a 
carbide generator is provided in each van. There 
is a telephone on the engine, and one in each ammuni- 
tion compartment. The train can be driven from the 
engine or from either end, as the regulator is con- 
trolled by a communicating chain running through 
all the vehicles. All the vehicles are provided with 
communicating gangways and the vacuum brake. 
The latter, the coupling.chains and the wheels are 
protected from the floor level of the vehicle to within 
9tin. of rail level by 5/,,in. steel plates. 

The first train was put together very quickly after 
the various units had been received at Crewe, and 
ran its trial trip from Crewe to Chester and back on 
December 26th, 1914. Train No. 2 was not ordered 
for many months afterwards, and was delivered on 
May 2nd, 1915. Train No. 1 was known as H.M.T. 
Norna. 








American Engineering News. 





AMERICAN :STEAM POWER DEVELOPMENTS. 


OnE of the important steam power plant developments 
in the United States is a 200,000-kilowatt plant at a mine 
near Windsor, West Virginia, which is to deliver current 
to the surrounding industrial district. 
kilowatt machines are already in service. 
is served by four cross-drive boilers having a total of 
50,500 sqare feet of heating surface and operating at 250 Ib. 
pressure with 250 deg. of superheat, giving a steam 
vemperature of about 650 deg. Coal from the mine is 
delivered to a pit under a central firing gallery, and is fed 
to mechanical stokers. Another central power plant 
at Cincinnati has two of its eight 25,000-kilowatt units 
already in operation. Natural-gas burners ere fixed under 
each boiler so that coal or gas, or a combination of both 


Two 35,000- | 
Each turbine | 
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| have become heavily coated, the gases are diverted to a 

duplicate set of chambers, the current being then cut off 
| from the first set and the dust collected for removal to a 
| reverberatory furnace. The gases are also subjected to a 
| prec‘pitation treatment in an arsenic plant before being 
| finally discharged into the great chimney. 


| AMERICAN RAILWAY EQUIPMENT IN FRANCE. 


| Iw the military operations in France, the American 
| railway engineer regiments laid 957 miles of standard 
| gauge line, mostly in goods yards and sidings, as the only 
| important main line work was six miles of double-line 
railway to pass around the city of Nevers. A total of 
1682 standard-gauge eight-coupled bogie engines have 
| been shipped to the American Expeditionary Force, 
| besides sixty-five for the French Government. There 
|are also thirty saddle-tank shunting engines and 166 
| petro] engines of 150 herse-power each. narrow 
| gauge steam locomotives, there have been shipped forty- 
| six of 36:n. gauge and 221 of 24in. gauge. Also sixty-five 
| petrol locomotives of 35 horse-power and 109 of 50 horse- 
| power; all of 24in. gauge. About 23,000 standard gauge 
| goods wagons were sent, iitluding box or closed wagons, 
| high and low side open wagons, platform wagons, re- 
| frigerator wagons, tank wagons, ballast and dump or 
| tip wagons, and two wagons of 100 tons capacity for 
| heavy guns, besides motor inspection cars, platelayers’ 
| lorries, &c. Of 5500 wagons for 36in. and 24in. gaugel 
there were closed and open wagons, tank wagons, stee, 
side-tip wagons, besides 200 artillery wagons, 970 rail 
| motor cars, and permanent way inspection cars and lorries. 
For unloading American cargoes at French ports developed 
by the American forces there were sent 120 locomotive 
| eranes of 10 to 35 tons capacity, and forty-eight gantry 
cranes of 5 and 10 tons capacity. Two repair shops for 
standard gauge engines were built, and one for narrow 
gauge engines: also a wagon erecting shop for 100 cars 
daily, and twelve engine-houses. For narrow-gauge 
and portable lines there were furnished 150 miles of track 
sections—steel rails and sleepers—of 16in. gauge with 
12 Ib. rails, and 500 miles of 24in. gauge with 25 Ib. rails, 
besides 435 miles of 25 lb. rails and fastenings. 





Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


CHEMICAL STANDARDS. 


Sir,~--I should be glad if you could open some correspondence 
concerning chemical standards and the unification of analysis. 
Over a year ago a move was made by certain steel and meta! 
experts to form a series of standards on a similar basis to the 
U.S.A. Bureau of Standards, At the time a controversy arose 
as to who should keep the standards when made, and nothing 
having happened since, it would appear that, owing to the con- 
troversy, nobody took any further interest in the scheme. As 
the facts are probably known to those interested, it would be 
useless to mention them here, but it might have been better had 
the Government appointed a Director of Chemical Standards on 
the U.S.A. plan in the first instance, for it is a pity when profes- 
sional jealousy hinders progress. The value of standards must 
be apparent to all those engaged upon analytical work, and a 
Director could issue not only standard metals but also com. 
ments from time to time upon the different methods used. The 
nearest attempt to anything approaching usefulness was begun 
by C. H. Ridsdale, F.1.C., of Middlesbrough, who began to work, 
with others co-operating, while the experts were talking, the 
result being that there are to-day several reliable standards 
obtainable. Not only are other standards in the course of pre. 
paration, but a paper has been written by Mr. Ridsdale, which 
will be published in this month’s Journal of the Society of 
Chemical Industry, stating the case for standards and thr 
unification of analysis, with comments upon, and suggestions 
concerning, the methods of obtaining the standards. It would 
be both desirable and helpful if the methods of analysis in metal]. 
lurgy can be more freely discussed. This pioneer work should 
receive the credit it deserves, and should be encouraged, not only 
as a usetul, but asa necessary, part of chemical work. A sugges. 
tion could be made that a Board toissue metal standards be set up 
with Government recognition, consisting of the gentlemen who 
have co-operated with Mr. Ridsdale in the work of producing 
tho first series of chemical standards, 

J. H. Wraae, A.I.M.M. 

Sheffield, February 12th. 


THE COST OF ELECTRIC LIGHT 


Sir,—Sir Dugald Clerk is reported to have said—-Royal 
Society of Arts, January 23rd, 1918—“It was absolutely 
necessary for Britain’s future to economise coal to the utmost. 
and use every possible means, including water power, of lengthen 
ing Britain’s industrial life.” Will you, Sir—or one of your 
contributors having more knowledge than the writer—kindly 
explain how electric lighting can be justified, or even per 
mitted, seeing that under ordinary circumstances it is not much 
more than | per cent. efficient ? 

Modern power stations are comparatively efficient, but they 
only pass, say, 12 per cent. of the energy of the coal into the 
generators—the distribution of electric power is very efficient 
= say, 95 per cent.—but of the 10 or 12 per cent. of the original 
energy in the coal delivered to the lamps nearly 90 per cent. is 
converted into useless heat, and only about 10 per cent. into 
light ; or, say, 1 to 1} per cent. overall efficiency. Ought such a 
waste of fuel to be permitted ? 

Britain is said to possess only about 2} per cert. of the world’s 
deposit of coal ; should the hitherto profitable export of Cardiff 
coal be allowed to continuo ? 

E. C. 8. 

November 28th. 


STEAM TENDERS. 


Sir,—With reference to the steam tenders of Mr. Sturrocks 
it may interest some of your readers to know what became of 
them. A number came to “ Boulton siding,” at Ashton-under- 
Lyne, and were converted into six-coupled saddle tank loco- 
motives with inside cylinders 12in.*by 18in., not 17in. as you 
stated, for the reason we had crank axles in stock 18in. and 
these could be used without alterations—-by cutting the outside 
bearing off. These engines weighed 19} tons in working order, 
and were used at London-road station, Manchester, M.S. and L., 
for shunting, and also on the Severn Bridge building, Ayr Docks, 
Newport Docks, Sharlston Collieries, one for assisting to turn a 
cotton factory at Stockport, &e. &c. 

I have often wondered why some.of our railways do not try 
a geared loconiotive for goods traffic ; they are so simple, cheap 
and powerful. It would not eost much to convert a light 
passenger engine into one, say, cylinders 12in. by 24in. and 
geared 24 to 1. Of course it would have to be a tank engine for 
adhesion. My late father made many of this type with success 
from 3ft. gauge to 4ft. 8}in. 

JamMEs Watt Bou tron. 


Manchester, February 11th. 


* LAND DREDGERS AT RICHBOROUGH. 


Sir,—We should feel obliged if you would insert the following 
correction in your next issue. Referring to the January 24th 
issue, page 82, Fig. 24, you illustrate a ‘‘ Luebecker Land 
Dredger.” 

We should like to point out that this machine was designed 
and built entirely by us, and as the title you give rather implies 
that it is of German origin, we think it is in the National interest 
that it should be known that there are firms in this country 
who can build this class of apparatus, which, for many years, 
was almost exclusively in German hands, 

TAYLOR AND HUBBARD. 


Leicester, February 7th. 








A LARGE cyanamide factory is to be put up on the site 
of the old West Cumberland works at Workington, 
the St. Helens Coal and Firebrick Company having been 
acquired by the Nitrogen Products and Carbide Company. 
The fertiliser is to be manufactured from carbide and at- 
mospheric nitrogen, for which purpose some 120,000 horse- 
power will be required. The estimated coal consumption 
of the works is 3000 tons a day, and the plant is to be 
completed in two and a-half years. 
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Railway Matters. 





On condition that the supervisory grades of station- 
masters, goods-agents, &c., are ensured autonomy, the 
Railway Clerks’ Association has received full recognition. 


By giving Mr. W. Marriott, the engineer of the Midland 
and Great Northern Joint Committee, the duties of traffic 
manager also, another civil engineer has been made the 
manager of a railway in the United Kingdom. The 
other civil eng'neer managers are :—Mr. Arthur Watson, 
Lancashire and Yorkshire; Mr. Donald A. Matheson, 
Caledonian; Mr. J. R. Kerr, Cork, Bandon, and South 
Coast. 

Accornina to the Great Western Railway Magazine 
the number of working levers in the signal-boxes 
on the Great Western was 47,339 at the end of last 
year. During the vear between 210 and 300 detonator. 
lay’ng machines were fixed, making the total in use 2000 
Fifty-four thousand accumulators for working track- 
circuits, electric signals, &e., were charged during the year. 
an increase of 1000 over 1917. 


Ir is stated that Brig.-General A. S. Cooper, C.M.G.. 
who, before the war, was genera] manager of the N’gerian 
Ra'lway, has been appointed manager of the Peruvian 
Corporation and leaves shortly fer South America. 
Goneral Cooper has been in the I W.D. branch of the 
Directorate of Movements and Railways, and has been 
prom‘nently identified, as stated on pge 54 of our issue o! 
the 17th ult., with the Richborough Train Ferry. 


Ir may be remembered that, anticipating a possible 
shortage of supplies of fond for the poorer people when 
hostilities broke out, the Canadian Government sent over 
” gift of flour and other comm~dities. According to the 
evidence given by Mr. I. T. Williams before the Select 
Committee on Transport within the United Kingdom. 
the various railway companies found accommodation for 
1,390,000 bags—-of 98!b. each—of ‘*Gift Flour,” 4,000,000 Ib. 
cheeze ; 100,000 bushels of potatoes, and 25,000 tins of 
salmn. 

To succeed Mr,- McAdoo as director-general of the 
United States Railroad Administratien, ecmes the. late 
assistant director-general, Mr. Walker JD). Hines, so that 
the railroads are no I-neer governed by a politician, but 
by a railw-y man. Mr. Hines entered the railway service 
in 1893 wen 23 years of age, as an assistant attorney. 
In 1996 he hecame general counsel to the Atchison, Tr peka 
and Sinta Fé, end chairman ef that company’s executive 
committee in 1908, which position he resigned a year 
ago on joining the Railroad Administration. 

VERY prompt and commendable action was taken by a 
signalman and a driver in connection with a derailment on 
January 22nd between Uffington and Shrivenham, on the 
Great Western Railway. An axle of a wagon broke. 
causing several wagons to be derailed and the opposite 
line fouled. The driver, when he saw what had happened. 
put detonators on the opposite line, and then proceeded 
with his engine to the next box, where he found that the 
signalman, finding that the goods train was a long time in 
the section, suspected that something might be wrong 
and had therefore stopped a passenger train. 


Tut Board of Trade reports on the seven accidents 
inquired into during the six months ended June 30th, 1918. 
have been issued in one publication. The document 
has not heen presented to Parliament, and, therefore. 
bears no number as either a White Paper or a Command 
Paper. The Blue Book with the evidence given before 
the Select Committee on Transport Within the United 
Kingdom bore an unusual number when issued on the 
13th inst. It was a not Command paper, but as it con 
tained the two reports issued by that Committee it bore 
the same numbers—Nos. 130 and 136—as did those 
White Papers. 

In this column of our issue of November 15th we 
mentioned that there had heen a bad smash on the Brook- 
lyn Rapid Transit Railread. The New York p»pers now 
to hand showthat 92 perscns lost their lives in that accident. 
which was a derailment of an electrically operated train 
at a point where there was a speed limit of 6 miles per 
hour. The motorman had little experience of driving. 
even in the car yards, but he was pressed into service 
owing toa strike, and himself placed his speed at 30 miles 
per hour, so it may have been higher. The first three cars 
struck a row of columns in the subway, and, being of wood, 
were completely destroyed. 


Txt month of February has in the past been singularly 
free from serious railway accidents. The only notable 
disaster was that of February 4th, 1898, at Barassie, 
on the Glasgow and South Western-Railway. The 
passenger station at Troon is en a loop which leaves 
the direct line at Barassie Junction, the line to Troon 
passenger station crossing the direct line. On the day in 
question a train from K'Imarnock to Ayr, connecting with 
the Midland down night Scotch express, and a goods train 
from Ayr on the direct line were allowed to approach the 
junction simultaneously. The signals were kept against 
the goods train, but the driver overran the signals, and his 
engine met that of the passenger train practically head 
on. Saven passengers were killed, and a great destruction 
of rolling-stock oecurred. 


Tue deaths are announced of two men well known in 
the American railway. world. One is Dr. Angus Sinclair, 
the founder, publisher and editor of Railway and Locomo- 
tive Engineering, the writer of many works on locomotives 
and for many years the treasurer of the American Railway 
Masters Mechanics Association. .Dr. Sinclair was born in 
Scotland. He died on January Ist. The other death 
was that of Mr. Walter V. Turner, which occurred on the 
9th ult. Mr. Turner was the manager of engineering for 
the Westinghouse Air Brake Company. He, too, was a 
Briton, having been born in Epping Forest. He had over 
400 patents to his credit, the first of which was taken out in 
1897, when he was with the Atchison, Topeka and Santa Fé 
Railroad. He joined the Westinghouse Company in 1903, 
became mechanical engineer 1907, chief engineer in 1910, 
assistant manager in 1915, and manager of engineering 
in 1916. The “K” triple valve he invented was valued 
at 28,000,000 dols., and allowed, because it gave a quicker 
and shorter stop, the capacity of the New York Subway 
to be considerably increased. 








Notes and Memoranda: 





A suBSTITUTE for cork can be made, according to the 
Berlingske Tidende by the action of acetylene on the 
oxides of copper and nickel. 


Tae working costs of the Consolidated Gold Fields of 
South Africa increased during last year by 1s. 9.7d. Of 
this advance nearly 7.9d. was accounted for by the 
increased cost of supplies. 


Tar Nottingham Electricity Committee has recom- 
mended the Town Council to install a 3000-kilowaft turbo- 
witernator and accessories at St. Ann’s power station, at an 
estimated cost of £55,800, and*to extend the mains, at a 
cost of £20,000. 

From the point of view of its resistance to the passage 
»f electric currents likely to cause electrolytic corrosion, 
wn ordinary socket joimt in a cast iron water pipe has been 
found by the Swiss Electrotechnical Institute to be eyuiva- 
lent to 30 metres of plain pipe. 

SEGNITE is the name given an explosive recently devel- 
»ped in South Africa by replacing the nitrate of barium 
n tonite by nitrate of soda. It is safe to handle and can 
be struck with a steel tool. It is equivalent in power 
‘0 the same weight of gelignite. 


Some elaborate tests, carried out by Mr. H. E. Doerr, 
chief mechanical engineer of the Scullin Steel Company, 
U.S.A.,-showed that in forging down an ingot of steel, 
it a temperature of about 2250 deg. Fah. to l}in. diameter, 
he density of the metal was increased, on the average, 
‘Sy 0.64 per cent. 

LuMBER specialists estimate that Northern Russia 
ould export from 3 to 4 million tons of sawn and prepared 
imber per annum without injury to the natural resources 
of the country. And this is in spite of the fact that it 
takes from 200 to 300 years for the pine to mature in 
he Murman and Archangel districts. 


Some tests carried out at the M lwaukee Electric Railway 
ind L'ght Company’s generating station with pulverised 
‘oal as fuel a net bo ler efficiency of 81 per cent. was 
»btained when evaporating 3} 1b. of water per equare foot 
of heating surface. From 97 to 98 per cent. of the com- 
5ustible was utilised, and the flue gases contained nearly 
14 per cent. of CO,. 


In discussing the probability*of oil being discovered by 
the borings now being sunk in Derbyshire, Mr. V. C. 
[lling, in Nature, says: ‘The whole evidence of the geology, 
wnd the cumulative experience of the smallness and 
sphemeral nature of any oil occurrences which have heen 
noted, agree in indicating that large commercial under- 
zround supplies of petroleum do not exist in this country. 
Small deposits have been found in the past, and will no 
jloubt be found in the future, but the present search for 
large commercial supplies is not justified by the scientific 
evidence, though there is no doubt that the bores will yield 
useful scientific data.” 


In the course of a lecture on the Scottish kelp industry, 
Mr. A. N. Currie describec how alginic acid is produced 
by simple maceration. By admixture with bone-ash, 
wginic acid, he said, formed a uniyue type of cement, 
which, being a non-conductor of heat, was now being used 
as @ coating for ships’ boilers. The alginates likewise 
formed tenacious films suitable for waterproofing, and were 
ul of a gelatinous nature. Moreover, they hardened on 
standing, and certain compounds could even he utilised 
1s imitation ivory and as raw material for button-making, 
The interest of alginic acid lies in the fact that it forms the 
nucleus of a whole host of compounds which could find a 
ready outlet. 


In the course of a paper read before the Birmingham 
Metallurgical Society Mr. W. J. Rees, of the Department 
vf Refractory Materials of the University of Sheffield, 
pointed out that in furnace construction the use of refrac- 
tory materials which would heave long life was a factor of 
the greatest importance. So far as his experience went 
no brick would so well withstand many of the severe 
conditions met with in the manufacture of steel by present- 
day practice as one made from a quartzite rock of ganister 
type. The use of pebbles, as a raw material, was likely 
to extend, as by suitable treatment quite satisfactory 
results could be produced. Bricks should contain not 
tone thas 94 per cent. of silica and not more than 2 per cent. 
of lime. <a 


A Feperat Council for Pure and Applied Chemistry 
has been established to advance, safeguard, and voice 
the interests of chemical sci The following are 
already constituent bodies of the organisation, and have 
wppointed representatives: The Chemical Society, the 
Society of Chemical Industry, the Association of British 
Chemical Manufacturers, the Institute of Chemistry, the 
Society of Public Analysts, the Faraday Society, the 
Bioehemical Society, the Institute of Brewing, the Society 
of Dyers and Colourists, the Society of Glass Technology, 
and the Ceramie Society. The chairman of the Council 
is Sir William J. Pope, President of the Chemical Society 
and Professor of Chemistry in the University of Cambridge. 
Professor H. E. Armstrong is the hon. secretary. A 
complete library for the common use of chemists will be 
one of the chief features of the scheme. 


At a recent meeting of the Newcastle Chamber of 
Commerce, attention was drawn by a special committee 
to the development in the manufacture of presses for 
converting waste products, such as slag, clinker, shale, 
&c., into bricks. It was thought that the following com- 
modities might be provided in the district : Steel boiler- 
plates, steel castings, forgings, furnaces for cylindrical 
boilers, tubes, steel, iron, brass and copper rivets, stamp- 
ings, general equipment, such as marine engineers’ stores, 
engine-fittings, such as pressure and vacuum gauges, air 
gauges, mechanical indicators, telegraphs, lubricators, 
radiators, flour, cocoa, tin-ware for packing tobacco, 
drysalters’ and ships’ stores, biscuits and other goods, 
papermaking industry, locks of all sorts, boot laces, 
buttons, cheap clocks and watches, soap, starch, steel 
files, cutlery, special tool steel, chain-making, flexible 
wire, yellow metal plates, motor cars, aircraft, scrap tin, 
the recovery of zinc from galvanised scrap steel and iron, 
the making of coal briquettes and agricultural machinery, 
and other articles. 
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Miscellanea. 





A company is being formed in Kobe, “Japan, to build 
a cable tramway across the mountains to Arima. 


A FURTHER extension of the Wallasey electric power 
plant is found to be necessary. It will cost £79,000. 


THE new dry dock which has just been opened at 
Portsmouth, Virginia, is 1022it. long and has a depth of 
43ft. 

Tue harbour at Muroran, Japan, is to be so improved 
that the depth will be from 24ft. to 30ft. at low water ata 
cost of over £200,000. . . 

TuE Gravesend Corporation proposes to install two new 
2000-k lowatt generating sets. The cost of the extensions 
will be some £25,000. 

Tue Hong-Kong Government is planting eucalyptus 
and camphor trees, on a considerable scale, on the main- 
land opposite the island. 

AT a recent meeting of members of the Institution of* 
Mechanical Eng‘neers resident in Bombay, it was resolved 
to organise a society of Indian Mechanical Engineers. 


In its new tramway extension scheme the Birmingham 
City Council is planning roads 12)ft. wide with tramways, 
having the metals laid on sleepers, running down the 
middle. 

Ir is e that the experimental lignite briquetting 
plant which the Canadian Government is putting up in 
Saskatchewan will not be in full operation until the spring 
of next year. se 

THE new power station of the Edinburgh Corporation 
at Portobello will be equipped with three generating 
units of 10,000 kilowatts each. The cost of the scheme 
will be about £1,000,000. 

Tre Motor Industry Branch Committee appointed by 
the Minister of Reconstruction has expressed the opinion 
that the industry needs to be assisted by an import duty 
on fore’gn vehicles and parts, for at least three years. 


It is proposed by Mr. L. S. Panyity, geologist of the 
Ohio Fuel Supply Company, that exhausted natural 
gas wells could be used for the storage of gas coming from 
active wells and the cost of gasometers thus eliminated. 


Some of the Post-office telephone cables were recently 
damaged in London by the breakage of a hydraulic main. 
The repairs required the re-jointing of 1406 circuits, 
but the work was completed in 140 hours and no crosses 
or other faults were introduced. 

THE iron ore taken from the Gurnmaishini Hill in 
Mourbhunj, by the Indian Iron and Steel Company, 
conta‘ns 63 per cent. of iron, 0.8 per cent. manganese, 
and only 0.01 per cent. of sulphur, with 0.09 per cent. of 
phosphorus. The p‘g iron produced contains only 0.04 
per cent. phosphorus and less than 0.05 per cent. 
sulphur. Some new ore deposits in which work is about 
to be commenced will, it is expected, be even more satis- 
factory. 

Tue Royal Sanitary Institute has arra: a conference 
on ‘‘ Post War Developments relating to Public Health,” 
to be held on March 13th, 14th and 15th, at which the 
following subjects will be brought forward for discussion : 
“City Hygiene in relation to Employment,” ‘‘ Housing 
for City Clerks and Similar Workers,’’ ‘‘ Public Health 
Avpect of Tuberculosis,” ‘‘ Public Health Work and Pro- 
peganda,” “Welfare Work in Factories,” and * Child 
Welfare Work.” 

IN replying to the discussion at the Institution of 
Engineers and Shipbuilders in Scotland, on his paper 
concerning the air supply to boiler-rooms, Mr. R. W. 
Allen said that with regard to steam turbine fans, as 
that type of machinery might be looked upon as still in its 
infancy, it was expedient for the present to limit the rate 
of revolution. It was possible that developments might 
proceed in the direction of geared turbines, so that advan- 
tage m'ght be taken of the economy due to turbines of 
high revolution, whilst keeping a comparatively slow- 
running fan, which was more effieient. 


AN interesting set of plans, maps and evidence, &c., 
relating chiefly to various railways, and belonging to 
George Stephenson, the famous enginner, was last May 
presented to Newcastle by Mr. George J. Cox, of Welling- 
borough, as a memento of one of Newcastle’s most notable 
citizens. After Stephenson’s death, thetwenty-four volumes, 
several of which r his autograph, went to a personal 
friend of his, Mr. James Campbell, through whose grand- 
daughter, Mrs, Cox, they came within Mr. Cox’s disposal. 
Through the courtesy of the Lord Mayor, they were offered 
to the Publie Library and gladly accepted. 


In order that the trade may know the position with 
regard to stocks of the important metals, the following 
particulars were published on the 7th inst. of the stocks 
(exclusive of old metal and scrap) in this country in the 
possession of the Minister of Munitions, on February Ist, 
1919 :—Copper, 41,882 tons ; spelter, G.O.B., 23,905 tons ; 
spelter, refined, 7734 tons ; aluminium, 13,092 tons ; soft 
pig lead, 86,493 tons ; nickel, 2388 tons ; antimony regulus, 
3731 tons. It is intended to publish at monthly intervals 
the stocks held on the first day of each month. In addition 
to the above the Minister holds large quantities of scrap, 
mainly brass; of which it is impossible to give any particu- 
lars at present. 

In connection with our recent note on the produc- 
tion of a new insulating material, called Molera, in Sweden, 
Mr. D, A. MacCullum, of Central Chambers, Hope-street, 
Glasgow, sends us a pamphlet describing the kieselguhr 
or diatomite deposits at Tomebridge, County Antrim, 
Ireland. The diatomite got from these workings, which 
are just below the top soil, is very pure, containing 87.66 
per cent. of silica, when calcined, and only 2.22 of iron 
oxide, while microscopical examination reveals practically 
nosand. The material is used extensively as an insulating 
material for heat, cold and sound, as a filtering medium, 
and for the absorption of various liquids. The weight, when 
packed in place, ia 18 Ib. per cubic foot, and its efficiency 
as an insulator of heat at least 33 per cent. greater than 
that of asbestos. The diatomite can be supplied from 
Belfast in 100-ton lots at a week’snotice, and in smaller 
lots immediately. 
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DEATH. 
On January 28th, at 5, St. Mildred’s-road, Lee, Kent, Wirt1am 


Corprey, Governing Director of W. H. Willeox and Co., Limited, 
of 38, Southwark-street, S.E. 1, aged 58 years. 
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The Railway Strike. 


Two points connected with the recent strike of 
railwaymen in London stand out prominently. The 
first is the disadvantage suffered by the railways and 
the public by the existence of two rival unions. On 
the one side we have the National Union of Railway- 
men, which numbered, at the close of 1917, 401,579 
members, and on the other the Associated Society 
of Locomotive Engineers and Firemen, which at the 
end of 1916—our latest figures—had 34,039 members. 
The latter, however, being composed of drivers, 
motormen and firemen entirely, makes up somewhat 
in standing for what it loses by numerical inferiority. 
Much is made of this superiority of the footplate men, 
who say, as did a witness at the Royal Commission 
after the strike of August, 1911, “when we stop 
the railway stops.” But none the less, the society 
is jealous of the progress made by the N.U.R., and 
is chagrined by the greater attention the latter 
receives from the hands of the Government, because 
Mr. J. H. Thomas, one of the leaders of the Labour 
Party, happens to be the Union’s general secretary. 

Competition between these two bodies has led the 
Associated Society, with the object of obtaining 
new members and retaining its old ones, more than 
once to decline to fall into line with the National 
Union. It certainly was a party to the strike of 
1911, just referred to, but at the Royal Commission 
its witnesses did not advance the same claim as 
the other societies—there were four unions at that 
time. In approaching the Government or the 
Railway Executive Committee, since the outbreak 
of hostilities, there has been no common action and, 
consequently, separate meetings have had to be 
held. This course seems to have been followed for 
the purpose of suggesting to the N.U.R. members 
that they were being neglected; that’ the A.L.E. 
did better for its followers ; in fact, that Codlin was 
the men’s friend, not Short. The threatened strike 
of August, 1917, was the work of the Associated 
Society, which, no doubt, with a view to saying “ See 
what we do for our members,”’ would not accept what 
the National Union had agreed to. The whole of 
that particular trouble arose out of the A.L.E. putting 
forward its national programme in full—eight hours’ 
day, fourteen shillings per day for drivers and motor- 
men, and ten shillings for firemen, fourteen days’ 
holiday, with pay, per year, &c. &c. These pro- 
posals were advanced in all seriousness, it must be 
remembered, in August, 1917, just as we had entered 
the fourth year of the war, and despite the fact 
that the society was party to the “Truce” agree- 
ment of October Ist, 1914, which said that all 
existing contracts and conditions of service were to 
remain in force, and which had not then expired. 
On this occasion the N.U.R. accepted the conversion 
of the war bonus into war wages, but the A.L.E. 
would not agree to anything less than its full pro- 
gramme. It threatened to strike, and how the trouble 
ended is worth re-telling because of the similar 
incidents of last week. Sir Albert Stanley promised 
to give the men a pledge, on behalf of the Government, 
that the Government control over the railways would 
continue for a period after the war, and that immed- 
iately on the cessation of hostilities the men’s 
demands for a shorter working day could be put 
forward and the Government would give them their 
sympathetic consideration. This promise did not 
satisfy the men, but within forty-eight hours the 
trouble had ended, and yet the only modification 
in the Government’s terms was that the opportunity 
for discussion was to be given within a month, 





instead of “immediately,” after the cessation of hos- 





tilities; and that ihe terms were put in writing. 
The modification was infinitesimal, but it saved the 
society's face. In exactly the same way, the Asso- 
ciated Society, a week ago, “ called off” the strike it 
had entered upon for the eight-hours day to include 
meal times, when the parties had agreed that “ meal- 
time will not be included in the eight hours, but in 
the new conditions of the eight-hour day, the com- 
panies will offer all reasonable facilities to meet the 
ordinary physical needs of the men.” Unfortunately, 
in this instance it was the N.U.R. which indulged in 
the methods we have been deprecating. Its officials 
made a change of front, declared the strike to be 
official and would not allow it to end until they had 
been consulted. Mr. Thomas was on the Continent 
at the time and matters were in the hands of Mr. 
Walter Hudson, who, according to a statement issued 
to the Press on the 30th ultimo, had that day signed 
an agreement which said: “In calculating the eight 
hours time allotted for meals will not be counted 
in cases where time has hitherto been so allotted.” 
The phraseology is, we admit, not clear, but we are 
not disposed to pursue the matter, especially as it 
is likely the course of events would have been different 
had Mr. Thomas been at home. 

We come now to the second point referred to in our 
opening paragraph. It is that agreements between 
masters and men should be perfectly clear. Every- 
thing connected with the eight hours’ day for railway- 
men has been dealt with hurriedly and at the last 
moment. The meeting at which the reduced day 
was agreed to took place between the Board of Trade 
and the two railway unions alone—the companies 
were not represented—and was held on Friday, 
December 6th, which, by accident or design, was the 
eve of election day. The agreement had two clauses 
only, but both of them opened a way to misconstruc- 
tion. The first said that the principle of the eight 
hours’ day—a very vague phrase—was conceded to 
“all members of the wages staff.”” We would ask, 
Was this so? Did it apply to the men im all depart- 
ments of the railways? The second clause ran: 
“ All existing conditions of service to remain un- 
altered pending the decision of a committee to be set 
up as soon as possible to review wages and other 
conditions of service of railway men in Great Britain.” 
We read this, and do’so still, as will most people 
connected with railways, as intending that until a 
new conciliation scheme was established the status 
quo in all other matters except the eight hours’ 
day was to be retained. It would seem, however, 
that many men on the Tubes and District Railwaytook 
the clause to mean that, as their existing day in- 
cluded an hour for meals, the new day, seeingt that 
“all existing conditions of service” were “to re- 
main unaltered,” would give the same facilities. 
That other men besides those we have referred to had 
similar erroneous views was revealed by the meeting 
held on the 30th ultimo, at which the subject was 
discussed and adjudicated upon—but still not with 
that clarity which the circumstances demanded. 
A clearer phrase than “In calculating the eight 
hours’ time allotted for meals will not be counted 
in cases where time has hitherto been so allotted,” 
could surely have been found. 

We have somewhat laboured this point because of 
the fact that during the past week, the Railway Execu- 
tive Committee, acting on behalf of the Government, 
has been meeting representatives of both unions, 
who have presented their respective national pro- 
grammes. As these meetings are still in progress 
we shall not make any comments at this time. 
Two remarks, as they have no bearing on the justice 
of the men’s demands, may, however, be made. The 
first is that every sympathy must be extended to the 
Railway Executive Committee, as the members have 
to do this disagreeable work on behalf of the Govern- 
ment and will have to bear the odium for any un- 
welcome decision they arrive at. We insist on this 
point because it will have been noticed how the 
Press continually refers to “‘ the companies,” whereas 
the railways, being still controlled by the Govern- 
ment, the companies are not actual parties to any 
of the discussions. The second remark is that how- 
ever small may be the concessions made they 
cannot fail to render the future of the railways still 
more difficult, and in the long run, the public will 
suffer by the increase of rates and the hampering 
of trade. 


The Future of the Steel Trade. 


Aone all the questions connected with British 
trade after tle war, none is of greater importance 
than those affecting the future of the iron and steel 
trades. Compelled by the demands and experiences 
of the war, iron and steel manufacturers have been 
discussing for a long time past how best to assure for 
their industry more stable and more prosperous 
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conditions than those which prevailed in the years 
preceding 1914. It is, of course, common knowledge 
that, prior to the war, the iron and steel industry was, 
owing to a variety of reasons, in a condition far from 
satisfactory, when compared with its rivals in Ger- 
many and America. Its relative decline was for long 
a subject of domestic polemics, but it was not until 
the country realised that the war was in a super- 
lative and unimagined degree a war of material, that 
the vital national importance of the iron and steel 
trades became properly understood. The bitter 
knowledge that we had been caught napping by an 
astute and resourceful enemy was immediately 
followed by a tremendous effort to make good, the 
brilliant success of which has demonstrated to the 
whole world the immense potential strength of the 
industry when called upon in a grave emergency. 
An immense increase of output, the full sum of which 
has not even yet been achieved, has resulted, and the 
great problem now before the industry is, as to how 
this output can be successfully marketed in peaceful 
competition when the extraordinary situation created 
by the war has passed away. 
From time to time during the past three years 
the evils from which the iron and steel trade has 
suffered have been diagnosed with considerable 
candour, and members of the trade itself have spoken 
their minds pretty freely through the channels 
supplied by the Departmental Committee on the 
Iron and Steel Trade, and Lord Balfour of Burleigh’s 
Committee on Trade after the War. All concerned 
are agreed that it is only by large scale production 
that the trade will be able to hold its own in future 
in competition with its principal rivals. Hence, 
during the past two years the tendency to huge 
aggregations of capital and combinations among 
former competing firms has heen the order of the day. 
The trade is now getting more and more into the 
hands of a few great firms controlling huge under- 
takings which comprise the whole gamut of opera- 
tions, from the winning-of the raw material to the 
production of the finished article. This unification 
cannot but make for cheapness of production, and 
though, from the point of view of the consumer, there 
is something to be said against the consequent 
elimination of competition, the consumer, if protected 
by-such safeguards as the State may deem fit, if 
necessary, to impose, should stand equally to gain 
with the producer. It would be idle to ignore the 
risk that the public might run of exploitation by such 
powerful combinations, and it is for the latter so to 
act that they do not bring upon themselves the 
nemesis of active governmental interference. Manu- 
facturers have had sufficient experience of the 
paralysing effect of bureaucratic control during the 
war to cause them to be particularly wary lest they 
invite a continuance of it in the new era. It cannot 
yet be said that any definite concrete scheme has 
been agreed upon for that co-operation between 
the great steel manufacturing firms which was so 
ably advocated during the war, but that it will 
come about in some form or another cannot be 
doubted. If the day of the small isolated works is 
a thing of the past, it is almost equally inevitable 
that the great firms will, also, have to work together 
if questions of price control, standardisation, out- 
put, labour and so on are to be tackled success- 
fully. Many of the advocates of closer co-operation 
in manufacture and distribution have long held up to 
our admiration the success of the system in Germany 
prior to the war. German methods have been de- 
scribed ad nauseam, and while they are in some 
respects deserving of emulation, it should be remem- 
bered that their success was due not so much to their 
intrinsic merits, as to the fact that the whole trade 
was firmly based upon a tariff which gave it a secure 
home market, and was further bolstered up by a whole 
series of subsidies and transport rebates which enabled 
it to compete at a great advantage in foreign countries. 
That in the future the German people will consent 
to. be bled by the “ unholy alliance ” of the industrial 
and agricultural junkers is, to say the least, doubtful. 
In any case, British manufacturers have been 
promised by the politicians that never again will 
subsidised German dumping be permitted. Beyond 
that, it will be well if our manufacturers will refrain 
from pitching their hopes of governmental assis- 
tance too high, for it is very questionable whether 
Parliament will ever consent to anything in the 
nature of high protection. But given a fair field 
and no favour, our iron and steel industry should be 
able to take good care of itself. Our progress in the 
past was hampered by the insecurity occasioned by 
unfair foreign competition, which mada it impossible 
to secure the support of the investing public for any 
bold schemes of improvement. As a result of the 
war, the industry has been given a new lease of life, 


the establishment of a common selling organisation 
for the export trade is one which has naturally 
aroused considerable opposition from the merchant 
community. But the two systems are not necessarily 
mutually exclusive. “There can be no question that, 
in order to meet the intensified competition of the 
coming years, it will be necessary to adopt every 
device that will help British trade to gain and retain 
& footing in foreign markets. It can be conducive 
of nothing but advantage that manufacturers should 
work together, rather than against each other, and 
should use their joint resources in opening up trade. 
Similarly, manufacturers would be worse than 
foolish to reject the co-operation of merchants, 
with their Jong experience of the trade and expert 
knowledge of the requirements of the markets. But 
neither the manufacturers’ selling agency nor the 
merchant will get the business if they are unable 
to sell the right sort of goods at the right price. 
Thus we come to the crux of the whole matter, 
which is efficiency of production. Better organisa- 
tion both for manufacture and for sale cannot but 
be good for the iron and steel industry in particular 
and for British trade as a whole, and it is to be hoped, 
therefore, that the aspirations so frequently expressed 
during the war will not fail of speedy realisation. 
Good organisation, grafted not upon German ideas, 
but upon English traditions of freedom and fair-play, 
and aided by the feasonable and genuine co-opera- 
tion of labour, will win for the British iron and steel 
trade prosperity greater than ever it has known in 
the past. 


Heconomics and the Workman. 


OnE might look vainly for a more caustic comment 
on our educational system than the speech which Mr. 
Lloyd George delivered in the House of Commons on 
Tuesday last. If it is surprising that a discourse 
on economics so elementary should be listened to with 
toleration, and even applause, by a body of men pre- 
sumed to be elected as representatives of the people 
because of their intellectual parts, it is more surprising, 
more painful, that a speech of the kind should be 
needed at the present day. For needed, we have to 
admit, it is; and not only amongst the working 
classes but amongst men and women who have 
enjoyed the advantages of a superior education. 
There is, we are convinced, a feeling abroad that the 
laws of economics are not rigid laws, like the laws of 
science ; that they are plastic, and can be moulded to 
the desires of man. A speaker on behalf of the 
miners said last week that colliery owners ~ and 
managers had always been able to show good reasons 
why any change would lead to destruction, but when 
the changes were forced upon them the prophesied 
destruction did not follow, and the mines continued 
as before. With such vague arguments are economic 
truths flouted! The result of all such ill-founded 
movements—as Mr. Lloyd George showed bya striking 
example from Russia—is to degrade the value of 
money, and the success of the workman is in con- 
sequence apparent rather than real. Hence, because 
the economic law is disregarded, we remain in a con- 
tinual state of instability; no change brings the 
satisfaction that is anticipated because, whilst in 
appearance a better condition is reached, in fact the 
same relative condition remains. The worker gets 
more, but he has to pay more ; higher wages means 
dearer bread; dearer bread means dearer boots ; 
dearer boots mean dearer bricks ; dearer bricks mean 
dearer houses, and so on ad infinitum. Every trade 
is tied to every other trade, and a change in one is 
followed by a change in all. These elementary facts, 
which the Prime Minister outlined with great clearness, 
are familiar to economists, but they are not fam’liar 
to the workman, and we believe that there is no more 
important business at the present time than to bring 
them home to him. Factory managers are, for 
example, well aware that the only way to put industry 
on a sure basis is to reduce the piece-cost of produc- 
tion ; but the workman is still blind to the disaster 
that must follow from the pursuit of the opposite 
course. With a view to decreasing unemployment he 
sees no other plan than to shorten the hours of 
labour, and to decrease his output so that two men 
shall be required to do what one could easily accom- 
plish. He does not perceive that not only by this 
means does he decrease the earning power of his 
wages, but he actually increases unemployment by 
making products so dear that none can afford to 
purchase them. We cannot say with too much 
seriousness that the welfare of the country depends 
upon its ability to check the false doctrines that are 
spread by the shop orator, and to replace them by 
sound doctrines, and we suggest to the various bodies 
that are now exercising their minds on the resettle- 





and its progress during the next few years will be 
watched with intense interest. The proposal for 


they should take steps to reach the workpeople them. 
selves, and to open their eyes to elementary economic 
laws. This end could be reached partly by argument 
and partly by assertion and re-assertion of obvious 
truths. For the first what is required is a speaking. 
brotherhood—like the peripatetic preachers of , old— 
composed of selected orators who would, move con- 
tinually in industrial districts, and counter ‘false 
doctrines by true doctrines ; men selected for the gift 
of that kind of speech which appeals to the working 
classes ; men not too squeamish about grammar or 
syntax, not frightened by an occasional solecism— 
the fears that make educated men, all too often, bad 
speakers—but able to command effective arguments 
in simple phrases. For the second, blank reiterated 
assertion—the common weapon of the shop orator— 
we suggest that a poster campaign should be entered 
upon. Such brief assertions as “ High Prices mean 
Small Sales ; Small Sales mean Unemployment,’ or 
“Dearer Labour means Dearer Beer,” or “ High 
Production means High Wages,” and so on, would 
gradually be absorbed by people who would never 
be reached by argument. But whatever course may 
be followed some method of removing the preswnt 
ignorance is needed for we may rest assured that 
stability is no more to be obtained in economical 
affairs by defying the laws of economics than in scicn- 
tific affairs by defying the laws of science. 








oa 
Our Mineral Statistics. 


In accordance with our customary procedure we 
give herewith a review of Part III., ‘“ Output,” of 
the Mines and Quarries General Report and Statistics 
for 1917, omitting reference to the coal and iron trade 
figures. As was the case in 1916, the report is signed 
by Mr. W. Walker, the acting Chief Inspector of 
Mines, in place of Sir Richard Redmayne, who has 
been closely engaged on special Government work. 
The report is still in the attenuated form of the last 
two years, and there are no references to individual 
mines on which to comment, and even in the case of 
such an important mineral as fluorspar, the outputs 
from the two producing counties are lumped to- 
gether. Last vear we referred to the formation of 
the Department for the Development of Mineral 
Resources in the United Kingdom. and now we have 
the report of the Controller, Sir Lionel Phillips, before 
us. This report gives a good many statistics, and 
supplies us with details regarding many mineral 
properties which were formerly given in the report 
under review before it was abbreviated. Many other 
details are also given which have never found a place 
in the annual Home-office Report of the Inspector of 
Mines, and it is both interesting and instructive to 
read these two reports together. If the Controller's 
recommendations come to fruition we shall at some 
more or less future date see a considerable change 
in our annual mineral statistics, the details of which 
will be more closely checked by writers in the know 
than has been the case in the past, and they will 
thereby become of greater interest and worth to 
business men. All the recommendations in the 
Controller's Report with regard to metalliferous 
mining appear to us to be conceived in the best 
interests both of mine owners and the State, and it is 
sincerely to be hoped that legislation will follow in 
order to put them into effect. There can be too 
much as well as too little Government interference, 
the report says, the essential point being to deter- 
mine how far Government can stimulate enterprise 
without discouraging individual effort. Just as the 
Royal Commission on Mining Royalties of 1889 
arrived at the conclusion that the nationalisation 
of mines would be disadvantageous to the country, 
so the Controller expresses the opinion that the 
Government cannot undertake industrial work as 
efficiently as individuals whose material well-being 
depends upon the result. He further states that. it 
does not follow that the Government should assume 
an attitude of indifference as to whether mineral 
deposits are worked or left undeveloped, or if worked, 
how worked. His general conclusion is that there 
is room for a good deal of beneficent contro! and 
supervision over the whole of our metal mining 
industry by a properly constituted and competent 
mines department, a view point from which we think 
few will be found to dissent. The main purpose of 
the Controller's Department was to expedite the home 
production of certain essential metals under war 
stress, and it was naturally found desirable to afford 
facilities for increasing the output of certain existing 
mines rather than to attempt new ventures, which 
would take time to produce. Many reports have 
been made with regard to the possibilities of future 
mining, but the main business was in connection 
with existing mines. Several of them had special 
facilities granted to them with regard ‘to priority 
in obtaining plant, and certain mines also had cash 
advances made to enable necessary work to be under- 
taken at once, the loan being repayable on agreed 
terms. The effect of this help to the industry should 
be apparent in the lead, zinc, tin and wolfram ;’2- 





ment of industries that in place of interminable dis- 
cussions between persons who are already convinced, 


turns for 1918, and we shall await the figures with 
interest. In only two directions does it appear that 
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the Department has undertaken the responsibilities 
of mining; one of these cases is the re-opening of 
the abandoned iron pyrites mine, Caecoch, near 
Llanrwst, Carnarvonshire, on a scale to yield 50,000 
tons per annum, and the other is the restarting on 
a large scale of the coprolite mining industry in the 
eastern counties on a scale to yield 70,000 tons of 
hosphate of lime per annum. This is an industry 
which has died out in recent years owing, no doubt, 
to foreign competition—of phosphatic rock, but in 
1876 the output was 258,150 tons. In restarting 
the industry, the Department engineers have pre- 
sumably satisfied themselves that there are ample 
reserves. With regard to future output, the Con- 
troller speaks encouragingly of iron ore, especially 
the enormous bodies of low grade ore available, and 
barytes among the earthy minerals. With regard 
to tin, lead, zine and wolfram, we have reserves of 
ore which should enable our output to be considerably 
increased with the provision of up-to-date plant and 
other improvements, but the output will still remain 
very small compared with home needs. Exeluding 
exceptional instances, none of the non-ferrous metals 
are likely, he says, to be worked at a profit against 
the competition of the world in normal times. This 
sounds an alarmist statement, but if wages and other 
working expenses do not fall from their present 
high level—and there seems little chance of it— 
it would appear to be justified. Shareholders in 
mines must theréfore live in hopes that their parti- 
cular mines will be found among the exceptional 
instances, and anyhow, they can look forward, we 
think, to improved management and more equitable 
transit conditions. 

The Controller's Report commented adversely 
upon the secrecy in which the operations of the 
various mining companies were conducted, and sug- 
gested that it would be to the general advantage 
if managers discussed their experiences together. 
What will come of this suggestion remains to be 
seen, but mine owners in more than one branch have 
recently come together and formed associations for 
their mutual benefit. Thus we have the Lead and 
Zine Mine Owners’ Association and the Barytes 
Producers’ Association, the main objects of which 
are to get the best price for their respective products, 
and to make any important needs of the industries 
known to Government and local authorities. 

Passing now to the statistics for 1917, with the 
exception of iron, the metallic ores show a decrease 
compared with the preceding year, a result which 
was only to be expected with the withdrawal of 
labour from the mines, and the general rise in ex- 
penses. Moreover, there seems to be no doubt that 
the incidence of the excess profits duty has had a 
retarding effect upon mine developments. ‘To refer 
to some of the more important minerals in more or 
less detail, we commence with arsenic, the mining of 
which was attended with almost phenomenal financial 
results, owing to war demands. In 1916 the out- 
put of white arsenic from Devon and Cornwall was 
2545 tons, valued at £56,104, while in 1917 the figures 
were 2626 tons, with the value of £146,031. 

The values for both years are far above the normal 
towards which the market isnow returning. Arsenical 
pyrites showed a corresponding rise in value with 
434 tons at £2599, the 300 tons of the previous year 
being valued at £300. Barium ores, the carbonate 
and sulphate. had a reduced output but a higher 
value, viz., 65,557 tons valued at £144,020, against 
76,034 tons valued at £127,491 in 1916. In the 
absence of detailed statistics we cannot refer to 
individual outputs, but the figures for 1916, to which 
we have had access, show that as regards output the 
supremacy of the New Brancepeth mine, Durham, 
and the Duneen mine, Cork, is being closely challenged 
by the re-opened Bog mine of the Shropshire mines, 
all these mines showing a production of over 7000 
tons. New ventures that have got into their stride 
include the Golconda in Derbyshire and the Barlocco 
in Kirkcudbrightshire. As we remarked last year, 
the barytes mining and milling industry has received 
& great impetus from the cessation of German imports, 
which amounted to about 60,000 tons against 40,000 
tons produced at home. What is agitating the 
producers at the moment, is what protection they 
are going to.receive against foreign imports or, as they 
term it, unfair dumping. 

The Barytes Producers’ Association has put its 
views before the Controller, and so also has the Paint 
Manufacturers’ Association. The result of these 
conferences does not seem to be altogether consoling 
to the producers. The Controller says that the views 
of the paint trade have to be taken into consideration, 
and he counsels the barytes producers to look forward 
to meeting competition by the aid of improved 
methods and better transport facilities, rather than 
to depend on the exclusion of foreign competition by 
high duties. Certainly the paint trade has cause for 
alarm, as in pre-war days it could buy the first 
grade product at 50s. per ton, whereas now it has 
to pay £8 to £9. Whether the home trade, with its 
ample supplies of the raw material, ought to be 
expected to stand upon its own merits and meet 
foreign competition is a somewhat delicate political 
question of the time, and beyond stating the facts we 
shall not pursue the matter further in this review. 
With regard to witherite or carbonate of barium, 
which is produced only at the Settlingstones mine, 
Northumberland, to the amount of about 8000 tons a 
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year, and is used for the manufacture of various 
barium salts, the matter of foreign competition does 
not arise. The output of bauxite, the raw material 
for the manufacture of aluminium, was 14,724 tons in 
1917, against 10,329 tons in 1916, Antrim and London- 
derry being the producing counties. A purer material 
is imported largely from the South of France. 

Turning now to copper ore, the output of 970 tons 
is an increase on the previous two years. Of this 
617 tons came from the Levant mine, Cornwall, the 
remainder, excepting 2 tons, coming from North 
Wales, where the Glasdir mine and another in Carnar- 
vonshire are now again operating. The odd 8 tons 
came from Snelston in. Derbyshire, a-trial undertak- 
ing, where arrangements have just been completed 
for sinking the shaft another 50 yards. There is no 
output to record from the Alderley Edge, Cheshire, 
mines, though one is continually heafing of the vast 
potentialities of this re-opened bedded deposit in the 
Triassic sandstone. Copper precipitate was 190 tons, 
against 241 tons in the previous year. This was pro- 
duced in Cornwall, Devon and Anglesey, and it is 
quite possible that difficulties in connection with the 
supply of scrap iron have adversely affected the 
output. 

Fluorspar shows a rise of 10,000 tons to a total of 
64,874 tons, this being due to the great activity in the 
home steel trade, rather than to any increased 
American demand. Prices have risen, but not to any 
abnormal extent, and it is clear that the producing 
mines of Durham, and the mines and quarries of 
Derbyshire, are easily capable of filling all the orders 
they get. With regard to new ventures, it has 
naturally been a topic of speculation_as to whether 
the demand and price of 1917 and 1918 are likely to 
continue ; this, however, is a topic somewhat outside 
the province of this review, and we shall not pursue it. 
The largest producing mine in Durham is the Stan- 
hope Burn, of the Weardale Lead Mining Company. 
with about 10,000 tons, while in Derbyshire the 
Ashover mines come next on the list with about 6000 
tons. Although the old mine dumps in Derbyshire 
are now almost exhausted as a source of flourspar, the 
mineral is being largely obtained in one or two dis- 
tricts by quarrying, while the whole of the Durham 
output is still the product of the more expensive 
mining operations. Against this, however, is the fact 
that the Weardale district is well served as regards 
rail transport, while some of the Derbyshire occur- 
rences of the spar are awkwardly placed, both as 
regards altitude and distance from road and rail, 
matters which should not be ignored by prospective 
adventurers. No gold ore was produced in Merioneth- 
shire in 1917 and we doubt if much of a fillip will 
be given to this precarious mining industry by the 
Australian soldiers, who are reported to have under- 
taken some satisfactory prospecting in the Barmouth 
district, as the rich pockets are few and far between. 

The more important subject of iron ore now claims 
our attention. The output was 44,845,734 tons, 
valued at £6,429,620, against the 1916 figures of 
13,494,658 tons, valued at £5,545,072. In view of 
the developments which have taken place in the 
hematite districts of Furness and Cumberland, and 
in the lower grade districts in the Midlands, the rise is 
not as great as might have been expected, and we 
shall probably see it improved upon when the 1918 
figures see the light. The whole of the 1917 increase 
came from mines under the Coal Mines Acts, and from 
the Lincolnshire and Midland quarries, while the 
output from the mines under the Metalliferous Mines 
Act showed a decrease, Cumberland being down 
about 60,000 tons. The amount of iron ore imported 
into Great Britain in 1917 was 6,189,655 tons, com- 
pared with 6,933,766 in 1916, the bulk of it coming 
from Spain. The output ef iron pyrites was 8515 
tons, valued at £8145, against 10,481, valued at £6875 
in the previous year, the rise in price being due to the 
fixing of a general rate per unit of sulphur. The great 
bulk of our home ore has been got from coal mines as a 
by-product, though last year the production was 
largely increased from the Caecoch mine, already 
referred to as having been developed by the Govern- 
ment. Now that the conditions have changed it will 
be interesting to see what becomes of this venture. 
Although there is ample mineral in sight, and reserves 
which have not yet been estimated, the pyrites only 
averages 38 per cent. of sulphur, against the 50 per cent. 
of Spanish, and 46 to 48 per cent. of Norwegian pyrites. 
Further, it is hardly likely that the high price of Is. per 
unit of sulphur will be mairtained in normal times, so 
that it is difficult to see how this mining venture can 
compete with foreign quarried ore, unless freights 
prove the deciding factor in itsfavour.. The imports 
of iron pyrites and cupreous iron pyrites amounted 
to 854,241 tons, against 949,996 tons in 1916. Passing 
on to lead ore, we note that a further falling off 
occurred, the output being only 15,322 tons, against 
17,107 in 1916. Something has already been said 
as to the causes of this decline, and it is interesting to 
note that the Controller estimates the output for 
1918 at about 25,000 tons as a result of Government 
aid. While the English mines produced about the 
same amount, the falling off is most pronounced in 
Flintshire, the important Queensberry mine at 
Wanlockhead, Dumfriesshire, also showing a reduc- 
tion. At this mine the prospects have lately im- 
proved by the discovery of an important body of ore, 
and there is no danger of the setback being more than 
temporary. With about 340 tons of ore the Mill 





Close mine in Derbyshire did wel!. A few years ago 
it was said that this famous mine was approaching 
its end, but energetic development work has caused 
this pessimistic view to be considerably modified. 
The output at the Ashover Mines, Limited, and at the 
Red Rake has proved disappointing, and there are 
no new ventures of any importance in the county. 
With regard to the future of our lead mining industry. 
the views expressed in the Controller’s report are of 
great interest. The decrease of production in some 
mines, and the stoppage of others, he says, is doubtless 
due to exhaustion, but the engineers who have 
reported upon the existing mines think that the 
present output could at least be doubled if more 
modern methods were employed in the matter of 
mechanical arrangements and the administration of 
labour. The driving of drainage adits, as is now going 
on in the Halkyn, Flintshire, and Shropshire districts, 
is commented upon favourably, because, even if 
mining was stopped during normal times as un- 
remunerative, mines so drained could be re-opened in 
an emergency with little trouble or expense. For 
our output to remain at a satisfactory figure, and to 
enable small producers to become larger ones, the 
value of the metal would have to be sustained at 
about £25 a year. Since this figure was mentioned, 
however, labour difficulties have become more pro- 
nounced, and it seems probable that the figure of £25 
will have to be increased unless matters take an 
unexpected turn for the better. -During 1917 the 
fixed price for metallic lead was £30 per ton. Man- 
ganese ore from North Wales shows a total output of 
9942 tons, value £15,875, against 5140 tons, value 
£6020,in 1916. This is a bit of war prospe-ity which 
we are afraid will not be sustained. Imported ore 
amounted to 331,264 tons, valued at £2,253,180, this 
tonnage being considerably less than in the preceding 
year. With regard to ochre, umber, &c., practically 
the whole of which is ochre, the rise from 10,000 odd 
tons to 11,000 odd tons shows a rise in value from 
£9933 to £17,490. Owing to restriction in the use of 
lead for paint, other materials have come into in- 
creased demand, though it is not common experience 
that much paint has been used unless it has been on 
Government account. The oil shale figures show a 
small increase, the output being 3,117,458 tons, 
against 3,009,232 tons in 1916. An _ interesting 
feature of these returns is the appearance of England, 
albeit, on only a trifling scale compared with Scotland. 
Thus Dorset produced 800 tons, valued at £1 per ton, 
and North Stafford 329 tons, valued at 12s. per ton. 
The Scotch shale we note is valued at 8s. 2d. against 
6s. 10d. for 1916. 

The output of tin ore was 6575 tons, against 7892 
tons in 1916, though the value, due to abnormal war 
prices, was £748,493, against £712,142. The future 
of this old-established Cornish industry, with the fall 
in the price of tin which has now occurred, is a matter 
of considerable anxiety to the county. Despite the 
good work which is being done by the Tin and Tung- 
sten Research Committee in increasing the recovery 
of black tin from the crude ore, it seems imperative 
that new ground must be opened up if the output is 
to be maintained or increased. Government assist- 
ance has recently been afforded to several of the 
mines, and the output for 1918 is estimated by the 
Controller to amount to 9000 tons, and seeing that 
the price of the metal soared as high as £320 per ton 
at one period of the year, money must have been 
made by many of the mines, at any rate. Like tin, 
wolfram, the ore from which tungsten metal is 
derived, showed a deeline from 394 tons in 1916 to 
241 tons in 1917, though the estimated output for 
1918 is 700 tons. Although the Cornish tin mines 
remain the principal producers, the Carrock Fell mine, 
Troutbeck, Cumberland, yielded 32 tons of the value 
of £3572. A feature of interest about this metal is 
that we are now smelting the ore at home in quantity 
sufficient for the largely increased demand, though 
before the war all the metal used in the steel trade 
came from Germany. Passing on now to zinc, our 
final reference, the same tale of reduced output, has 
to be told, the figure being 7584 tons of dressed ore, 
against 8476 tons in 1916, With regard to values, 
however, it is noteworthy that, although the price of 
the metal was £52 per ton in 1917, against £68 in 
1916, the value of the reduced output in the former 
year was £76,694, against £65,304 in the latter year. 
It is thus apparent’ either that the assay value of the 
concentrates has considerably increased or that the 
mine owners managed to get hold of some of the 
profits resulting from the high price of the metal, 
profits which, in the two preceding years, had been 
monopolised by the smelters. There is nothing in 
the attenuated statistics to show which of these 
hypotheses is the correct one, but we have little 
doubt that improved prices have been obtained for 
the ores. Space does not permit of reference tu une 
negotiations which have been going on with the 
Government, which is now largely conecrned with the 
smelting of imported Australian ores, and we shall 
only say that the disadvantages under which our 
zine mines have worked in the past are now to a large 
extent removed. Before the war the output of the 
principal zine mining company in our isles, the 
Vieille Montagne, working the Nenthead and Carshield 
mines in the north, was always sent to Belgium for 
smelting, and it is probable that the diminished 
output from these mines is due to the fact that the ore 
has had to be sold in this country at unsatisfactory 
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prices. The Welsh production of 1883 tons is an 


increase on the preceding year, the principal mine 
being the Halkyn, which is now a larger producer of 
zine than of lead. The great Laxey mine, Isle of Man, 
with 897 tons, has fallen from its long-held position of 
being the largest producing mine in the kingdom. 
The Queensberry mine, Wanlockhead, Dumfriesshire. 
shows about its usual figure of 780 tons, this being the 
only place in Scotland where zinc ore has been obtained 
in more than trifling amount since the closing down 
of the East Black Craig mine, Kirkcudbrightshire, in 
1885. This property, we may say, is likely again to 
become a producer; indeed, some small lots of ore have 
already been sent away. The district has been 
thoroughly prospected during the last year and a-half 
on behalf of a London company, and leases for lead 
and zine mining at Palnure and Wood of Cree, in the 
Newton Stewart district, have now been obtained 
from three local landowners. 
the former company experienced at East Black Craig 
was the complexity of the ore. The new company. 
however, makes a speciality of treating complex ores, 
and is attracted rather than repelled by the prospect 
before it. 








The Halberstadt Two-seater Biplane 


In our issue of October llth, 1918, we gave 
particulars of the construction of the Halberstadt 
two-seater fighting biplane of the (.L. II. type. In- 
formation regarding the C.L. IV. type of the same 
makers’ design is given in a recent report issued by 
the Aircraft Production (Technical) Department, and 
is herewith reproduced. 

The machine reported upon landed near Chipilly on 
August 23rd, 1918. Figures stamped on the main 
planes give the date of its construction as July, 1918. 
It is very similar in design and construction to the 
C.L. II. type, but many detail differences are incor- 
porated. In the next column is a comparative list of 
the principal climensions of the two types. 

Wings.—The wings, both in disposition and con- 
struction, are substantially the same as in the earlier 
machine. The characteristic wash-out at the root 
of the lower planes is even more pronounced than 
was the case in the C.L. II. machine. Fig. 1 gives a 
section of the upper wing drawn to scale, and Fig. 2 
a comparison of the upper aerofoil of the C.L. IV. 
with the R.A.F. 14 section, which is dotted. From 
Fig. 1 it will be noticed that the three-ply surrounds 
to the spars are still employed. They are drawn to 
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scale in Figs. 3and 4. The ailerons and the interplane 
and centre section struts are arranged as in the earlier 
type. ‘The attachment of the upper wings to the 
centre section and of the lower wings to the fuselage 
are unaltered, except that the tube which in the earlier 
machine passed right across the fuselage and con- 
nected the spars of the port and starboard lower 
wings is no longer found. Its place is taken by two 
fuselage fittings of the type shown in Fig. 5. 


Comparative Dimensions, Halberstadt C.L. IV. and C.L. II. 


Biplanes. 
C.L. IV. C.L. II. 

Span of upper plane 35ft. tin, .. S5ft. 3}in. 
Span of lower plane 34ft. 9tin. -. 34ft. Llin. 
Chord of upper plane 5it. 2gin. . 5ft. 3}in. 
Chord of lower plane 4ft. 3$in .. 4ft. 34in. 
Gap, maximum 4ft.4im. .. .. 4. 
Gep, minimum = =... wwe. Ge ws wk ER. Shin. 
Dihedral angle of lower plane 2 deg. .. 2 deg. 
Horizontal dihedral of main 

planes beh wr 26 4 deg. 
Total area of main planes 308 sq. it 310 sq. ft. 
Area of each aileron .. 12 sq. ft 12 sq. ft. 
Area of aileron balance -- Ren. &.... 2 sq. ft. 
Area of tail planes ; 16 sq. ft 13.6 sq. ft. 
Area of elevator 13.6 sq. ft 12.4 sq. ft. 
Area of fin . 11.4 sq. ft 6 4 sq. ft. 
Area of rudder. Fy. 7.9 sq. ft 7.9 sq. ft. 
Area of rudder balance. . 1 sq. ft 1 sq. ft. 
Horizontal area of body 36 sq. ft 44 sq. ft. 
Vertical area of body 41 sq. ft. -. 68.82q. ft. 
Length overall Gat isle 5.0. Ss ee ae. 
WD: Cots else ee H.P. Mereédés 
Capacity of petrol tank- 34 galls... .. 34 galls. 
Capacity of oil system .. 4 galls. 4 galls. 
Crew eee se yt hy os The: 135. SS ee 
Guns es One fixed and one movable. 


Fuselage.—Although the fuselage of the C.L. IV. 
machine is very like that of the C.L. II. type, the 
newer machine has a body which is practically 3ft. 
shorter than that of the earlier machine. 

Tail Planes and Skid.—It is in the tail planes and 
skid that the greatest differences between the two 
types are found. The tail plane—see Fig. 6—is 
now in one piece, and is laid across the rear of the 
fuselage, and attached there by the bolts shown in 
Fig. 7. The undivided elevator is now balanced, 
and the aspect ratio of the whole horizontal tail is 
larger than was the case in the earlier model. In 
addition, the actual area is greater. The fin and 
rudder were not salved, and comparison is therefore 
not possible, but it is clear from the fuselage design 
that the fin is a separate unit simply attached to 
the body, and not an integral part of it. It is also 
established that the rudder post is now in the same 
vertical plane as the leading edge of the elevator. 
whereas in the C.L. IT. type it was fixed more than 
a foot forward of the elevator fulerum. The inverted 


. driven by a propeller. 
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camber of the C.L. IT. tail plane has been abolished, 
and a symmetrical camber substituted, and the 
elaborate tail skid of the earlier model has been 
simplified to the type found in the modern L.V.G. 
biplanes. In this type the skid is entirely exposed, 
and is pivoted on the lower edge of a small triangular 
fin under the tail plane, as shown in Fig. 6. 

Undercarriage.—The landing gear is substantially 
the same as in the C.L. IT. machine, but, as shown 
in Fig. 9, two compression tubes now run paralle! 
with the axle, instead of one, as before. 

Fittings —The gun ring has been additionally 
stayed in front, but otherwise remains the same. It 
was fitted with a Parabellum gun in the example 
inspected. Two fixed guns of the Spandau type are 
arranged for, one on each side of the cam shaft, 
but only the one on the starboard side was fitted at 
the time of capture. A ten-loop Very cartridge belt 
is tacked to the top of the fuselage just behind the 
cockpit. and a total of twelve light hand grenades 
may be carried in wooden racks arranged one on 
either side of the fuselage. The practice of enclosing 
the control wires in the cockpit is still continued, but 
aluminium shields are used instead of the more per- 
manent three-ply construction. The machine is 
internally wired, but no wireless apparatus was on 
board at the time of capture. The dynamo bracket 
is no longer to be found alongside the engine, but is 
now on the front port undercarriage strut, and is 
The pilot’s seat—see Fig. % 
—is a shallow three-ply bucket, which rests on two 
cross pieces of wood supported on ribbed brass strip= 
sweated to the top of the petrol tank, thus providing 
a fair amount of adjustment. The fabric is through- 
out of the usual colour-printed type. 


Schedule of Weights, Halberstadt, U.L. IV. 
Ib, oz 
Body, with undercarriage, engine, Spandau 


gun, petrol tank, gauges and controls .. 1220 0 
Engine (dry), 180 H.P. Mercédés .. .. .. 635 0 
Upper wing, complete (no bracing wires) .. 70 8 
Lower wing, complete (with bracing wires).. 64 0 
Centre section, complete with struts and wiring 108 & 
Gravity petrol tank .. Ga ae ee DS ws mS 
crseeeemce dle Bie Ce ee en ee, 
Centre section strut (Vee) Siete y cok es 5 3 
Centre section strut (straight) Se arr ar (eae 2 4 
Interplane strut (front), with cable 2: 3 4 8 
Interplane strut (rear), with cable... ..  .. 0 
Underearrisge. complete, approximat:ly  .. 112 0 
Shock absorber (one) Sil edie ee wits 4 6 
Axle, with bobbins and caps .. .. .. .. 14 8 
Wheel, complete with tire Bie ges wel et tr ae 
Tire and tube bn SRE eee eae 8 12 
Leading spar of wings, per foot run 1 4 
Trailing spar of wings, per foot run 0 eg 

25 


Tail plane and elevator (covered) .. 
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The Rapid Street Channel Snow 
Plough. 


A sxow plough which has, we understand, been found 
very effective in clearing drainage channels at the side of 
roadways has been designed and put into service by Mr. 
George Nelson, A.M. Inst. C.E., engineer and surveyor 
to the Gosforth—Northumberland—Urban District 
Council. The machine, to which the name of the “ Rapid” 
Street Channel Snow Plough has been given is illustrated 
in the accompanying engraving. 

The body part is made of well-seasoned redwood, 
firmly bolted together with fin. bolts, and ,the base is 
shod wit h a sole piece of Bessemer steel, turned up on the 
sides of the body, and extended to form the nose on the 
front. The three-sided frame on the near side is also of | 








Northampton, to overcome these defects in present-day 
thread milling practice. The cutter head is designed as 
a hollow cylinder and is attachable to an ordinary chuck 
plate. The cutter end of the head is milled at intervals to 
receive a series of independent thread-milling cutters, 
which are clamped in position in the cutter head by means 
of slotted studs, fitted with nuts. The independent 
cutters are backed off, or relieved, and are adjusted inter- 
nally by means of diametric gauges, which enable each 
cutter to be set truly to any given diameter within the 
scope of a given size of head. The cutter, when assembled, 
has the general appearance of an inserted tooth die head, 
but there are the following differences :—The inserted teeth 
are backed off ; they are of less width ; the thread cutting 
angles have no thread pitch ; the cutter circle exceeds the 
diameter of the work. 

The cutter rotates on the live spindle of the machine. 


The work, on a work holding spindle fitted with a leading | 


| Rapid turning and manceuvring is 





Heat Treatment of Steel for Small 
Petrol Marine Engines. 


As part of the equipment for dealing with the German 
submarine boats, a large number of light ‘“ chasers,’ 
have been built in America, these being small craft fitted 
with twin screws and reversible six-cylinder petrol engines. 
made ticable by 
this arrangement. The reversing lever shiffs the cam 
shaft longitudinally so as to bring a second set of cams 
in engagement with the valves, and if these do not catch 
the cams in right position for reverse movement the 
starting device admits compressed air to the cylinders: 
This liability to rapid and frequent reversal makes it 
necessary to have all parts of ample strength, but at the 
same time light weight is an essential. For this reason 






































wrought iron, are bolted to the three-sided frame and also 
to the inside of the body. An arm or beam of forged iron 
projects over the front portion of the plough, and carries 
a cast iron counterpoising weight, which can be adjusted 
to suit the varying density of the snow. 

There is a pair of anti-friction rollers made of cast iron 
on the near side. These rollers revolve against the 
vertical face of the street kerb, and serve to reduce the 
friction set up by the thrust of the snow on the offside 
face of the plough. 








The Cycloid Thread-Milling Cutter. 


Or late years the necessity for the rapid production of 
screw threads on repetition work has resulted in a very 
general adoption of thread-milling machines or appliances. 
For external thread-milling, ‘however, the tendency of 


” 


the ordinary thread-milling hob to produce “ waves” and 


STREET-CHANNEL SNOW PLOUGH 


Bessemer steel, andithe shafts or stilts, which are of | screw, is brought within the plane of the cutters to the 


desired extent, and is then moved transversely on the slide 
towards the cutters until the desired depth of cut is 
obtained. The work is then rotated until the thread milling 
operation is completed. 

It will be seen that the cutting teeth of this cutter move 


| in a circle around the work, and therefore describe an are 


of a circle which is more or less parallel with the arc of the 
circle it is desired to produce on the work. Each cutter 
makes a convex sweeping cut on the work, and at least three 
cutting teeth, it is stated, are usually actually cutting on 
and around the work at the same time. A more perfect 
| circle can thus, the designers claim, be produced by their 
cutter than by one made on the old method. It is further 
| claimed that in the event of an inserted cutter being broken 
it can be taken out anc another substituted at little cost. 
The independent cutters do not distort in hardening, and 
| can be relied upon to run true, so that ‘“‘ waves” are 
avoided. They can be quickly removed from the cutter 
head, and ground on any ordinary type of grinding wheel 
which is in good condition, and can be replaced by any 
mechanic of average ability. The cutter head will take 

















THREAD-MILLING CUTTER 


‘‘ flats’ on the work is well known to all practical men. 
The difficulties which hinder the production of a hollow 
thread hob which shall rotate perfectly truely on the 
cutter spindle are obvious, and to these difficulties, in the 
absence of other causes, we may set down the production 
of “ waves.” 


Given, however, a perfectly true cutter, a perfectly true | 


cutter spindle, and a perfectly true work holding spindle, 
the problem of “‘ flats’ on the circumference of the work 


often presents itself. By the term “flats” is meant any | 


portion around the circumference of the work at whieh the 
diameter of the work is less than elsewhere. This defect 
usually occurs at the starting point of the thread-milling 
process. The tendency to produce “ flats”’ may be set 
down to the fact that the thread-milling hob has a concave 
cutting action in relation to the work; in other words, 
the cutter tends to cut into and below the arc line of the 
circle it is operating upon. 

The ‘‘ Cycloid ”’ thread milling cutter, illustrated here- 


with, has been designed by Ward and Gent, Cleveland-road, | 


| fair range of work of varying diameters, and can be 
made on the hollow spindle principle to run in bearings for 
screwing shafts, &c. 








On the occasion of the interview between the Joint 
Industrial Council for the Cornish Tin, Mining Industry 
and Mr. W. C. Bridgeman, Parliamentary Secretary to the 
Board of Trade, concerning the subsidising of the tin 
mines, Mr. Bridgeman suggested that there might be 
some economy in more complete combination, and some 
joint arrangement by which power or other facilities could 
be more cheaply obtained than now. Pumping was re- 
ferred to as one of the great costs, and the speaker ap- 
preciated the fact that if one mine waterlogged the others 
suffer. All these considerations point to the fact that 
unless there is to be some combination there is not a very 


great prospect of carrying out such economies as to warrant | w 
the hope that the industry will be thoroughly prosperous. oil. 


all motor parts are heat treated, and the methods have 
been described in a paper by Mr. L. A. Danse, of the 
Lincoln Motor Company, builders of the engines. 

The cylinders are separate gray iron castings, with 
integral water-jackets. They are mounted on short steel 
stanchions fastened to the bed-plate. The cam shaft 
mechanism is carried by these stanchions. The exhaust 
valve ia in a port at the side of the combustion chamber, 
forming an L-head cylinder. The valve is water-cooled, 
and is operated by a push-rod and rocking levers. The 
air starting valve is in the same port. The intake is in a 
cage in the cylinder head. Ignition is effected by make- 
and-break igniter plugs and magneto. Carburetters are 
of the constant-level multi-jet type. Crank shafts are 
carried in seven bearings. 

The cylinder castings are roughed out, and then annealed 
by being heated in a large semi-muffled furnace, oil-fired, 
to about 800 deg. Fah. 

They are cooled in the furnace, slowly, to relieve all 
casting and machining stresses. As the bore is 10in. 
and stroke llin. and the cylinders are treated eight 
to the charge, care is needed to see that so large a furnace 
is evenly heated. Operations are checked and controlled 
by pyrometers and heat record numbers. The pistons 
are also of gray iron and are annealed in much the same 
manner as the cylinders. After this annealing, very 
little trouble need be anticipated from warpage in the 
pistons under service. 

Crank shafts are forged up from 0.40 per cent. carbon 
open-hearth steel billets, roughed out and heat-treated 
by heating to 1500 deg. Fah. After quenching in soluble 
quenching oil, they are tempered at 900 deg. Fah. Con- 
necting-rods for the engines and water pump are drop- 
forged froin 0.35 per cent. carbon opern-hearth steel and 
treated in the rough as follows :—Heated to 1520 deg. Fah., 
quenched in soluble quenching oil in a vertical position, 
to prevent warping and the necessity of straightening ; 
tempered by heating to 750 deg. Fah., and cooled in air. 
The minimum tensile strength specified is 70,000 Ib.; 
and actual strength as tested should range from $5,000 Ib. 
to 90,000 Ib. per sq. in. 

Connecting-rod bolts are of 0.30 per cent. carbon open- 
hearth cold drawn steel. They are untreated, but are 
required to pass physical tests and, if not up to standard, 
are treated to increase their strength. 

Piston wrist pins are of 0.20 per cent. carbon open. 
hearth steel, bored and turned from solid bars, carburised 
hard and then ground. Due to their large size and the 
fact that the specifications call for 1/,gin. case and 65 
scleroseopie hardness after grinding, they are packed four 
in a box with quick light carburiser. The holes are plugged 
with fire-clay. The carburising heat is 1600 deg. Fah., and 
the carburising time in the furnace is 12 hours. They 
are quenched directly from the carburising box into 
soluble quenching oil ; reheated to 1550 deg. Fah. and 
again quenched in soluble quenching oil. They are then 
rough ground and returned to the heat-treating shop to 
be heated to 1440 deg. Fah. and quenched in brine. Tem- 
pering is in thesame oil at 400 deg. Fah. These pins when 
completed can be flattened out with a steam hammer until 
the walls meet without shattering or chipping under 
repeated heavy blows. 

The excentric for operating the air pump is 4 disc of 
0.20 per cent. carbon open-hearth steel, 9in. diameter by 
lin. thick, with a }in. rib din. high around the centre of 
the rim. The centre is cut away in holes for the crank- 
shaft, and to lighten the excentric on the highside. This 
is carburised and hardened after finishing. It is a difficult 
operation, as the piece must be kept perfectly smooth, 
must have a 60 scleroscopic hardness and must run true. 

The excentrics are packed in a round box, flatwise, 
six high, all laid on each other, the holes plugged with 
fire-clay and 2in. of quick light carburiser between the rim 
and the inside of the box. The carburising heat is 1500 
deg. Fah., and the time in the furnace is 10 hours. The 
pieces are quenched directly from the box in a bath of cold 
water on the surface of which is fin. of soluble quenching 


A Ee PRINS TT 








160 


THE ENGINEER 





Fes. 14, 1919 


ee 
—as 





NAVAL GUN 


MOUNTING SHOP 


AT THE WORKS OF MARSHALL, SONS 


AND CO. 





The propeller thrust bearing plates are discs of open- 
hearth 0.20 per cent. carbon steel mounted en the crank 
shaft and held by yokes bolted to the bed-plate. They are 
about 9in. diameter and lin. thick. They are carburised 
in the same round boxes as the excentrics, hut only four 
high, leaving lin. of quick light carburiser between them. 
The carburising heat is 1600 deg. Fah., and the time in the 
furnace is 14 hours. They are quenched fromthe carburising 
box in soluble quenching oil. They are then reheated, 
ground and tempered in the same manner as are the 
wrist pins. 

The water circulating pump is of the double-acting 
reciprocating type and is driven through reduction gears 
from the crank shaft. These are spur gears and all but 
the crank shaft pinions are heat-treated. They are of 
0.30 per cent. carbon, 33 per cent. nickel steel, and are 
heated in lead pots to 1500 deg. Fah., quenched in a soluble 
quenching oil, then tempered for 30 minutes at 400 to 
450 deg. Fah., in tempering oil. The small water pump 
crank is of 0.35 per cent. carbon open-hearth steel, drop- 
forged and heat treated in the rough. The quenching 
heat is 1520 deg. Fah., and tempering 700 deg. in an open 
furnace for one hour. 

The water pump crosshead pin is of 0.20 per cent. carbon 
open-hearth steel. The threads are copper-plated, then 
the pins are carburised in hydro-carbonated bone black at 
1600 deg. Fah. for 10 hours, quenched from the box in 
soluble quenching oil, reheated to 1420 deg. Fah. and 
quenched in brine. A light tempering of 350 deg. Fah. 
for 20 minutes is then given in tempering oil. The 
stanchions upon which the cylinders are mounted are of 
0.30 per cent. carbon open-hearth steel, drop-forged 
and heat-treated in the rough. They are heated to 1575 
deg. Fah. in an open furnace and rolled into the oil bath to 
cut down quenching warpage, then tempered to 900 deg. 
Fah. for 1} hours in an open furnace. The specified 
minimum tensile strength on these is 65,000 Ib. per sq. in. 
and they must stand being bent double on themselves, 
cold, under a steam hammer.” Their actual strength as 
treated is about 70,000 Ib. per square inch. 

Stanchion braces, brackets, levers, &c., of 0.20 per cent. 
carbon open-hearth steel have a typical] heat-treatment of 
1500 deg. Fah. in an open furnace. are quenched in soluble 
quenching oil and tempered at 900 deg. Fah. in an open 
furnace for from 1 to 1} hours. 

The cam shaft drive is through a bevel gear train. 
The vertical shaft and pinion is a drop forging of 0.30 
per cent. carbon 34 per cent. nickel steel. It is heat- 
treated in the rough by heating to 1650 deg. Fah., in 
soluble quenching oil, drawing back at 1350 deg. Fah. in 
the furnace, and cooling in the furnace. After machining, 
it is carburised in quick light carburiser at 1600 deg. Fah. 
for 12 hours, in large boxes, quenched from the box in 
soluble quenching oil; reheated to 1500 deg. Fah. in 
the lead pot, quenched in solable quenching oil, reheated 
to 1360 deg. Fah. in the lead pot and quenched in soluble 
quenching oil. The tempering treatment is 375 deg. Fah. 
in tempering oil for 45 minutes. 

The cam shaft bevel gear is a 0.20 per cent, carbon open- 
hearth steel forging. It is heat-treated in the rough by 
heating to 1650 deg. Fah., quenching and tempering at 
1350 deg. Fah., the same as the vertical shaft and pinion. 
After machining, the centre recessed part of the shaft 
hole, and the keyway, are plugged with fire-clay and the 


gears packed two-high in tall round boxes teeth down. | 
| 24 per cent. for the year, as against 2 per cent. in 1917; 


They are carburised in carburiser at 1600 deg. Fah. for 
eight hours, quenched from the box in soluble quenching 


oil, reheated to 1550 deg. Fah., quenched from the box | 
| Taff 


in soluble quenching oil; reheated to 1550 deg. Feh., 


quenched down in soluble quenching oil, reheated to 1440 | 


deg. Fah., then quenched teeth down in water and tem- 
pered 375 deg. Fah. in tempering oil for 45 minutes. 

This gear and the vertical shaft pinion must give a 
scleroscope reading of 65 to 75, finished. 

The cams, of 0.20 per cent. carbon open-hearth steel, 
are a very difficult proposition on account of having a 
recess in one end which leaves a wall lin. thick. This 
thin section is on the hub, where the roller rides and adjoins 
a section 5/;,in. thick.” To overcome breakage, the holes, 
in the process employed at first were plugged with fire-clay 
and bent wires stuck into the plug to hold a cap of fire-clay 
on the ends. This was not altogether successful. The 
cams are now strung on close fitting bolts, four or five 
to a bolt. The heads of the bolts are fitted to the cams, 
as is also a washer at the threaded end. The ends of the 
cams are covered with a mixture of kaolin and sodium 
silicate to form a paste; they are then strung on and the 
bolt and nut are tightened. This keeps the action of 
earburising gas out of the holes. 

The bolted cams are carburised for 12 hours at 1600 deg. 
Fah. and quenched from the box into soluble quenching 
oil. They are left on the bolts, reheated to 1440 deg. Fah., 
and quenched in brine. They are then removed from the 
bolts and tempered for 30 minutes at 350 deg. Fah. in 
tempering oil. The cams are finished before hardening, 
which means that they must not go out of shape in heat- 
treating, nor be roughened up. This treatment brings 
them out in fine shape and meets the requirements of 70 
to 80 scleroscopic hardness. 

Cam rocker lever rollers are of 0.20 per cent. carbon open- 
hearth steel. They are carburised for 10 hours at 1600 
deg. Fah. in quick light carburiser, quenched from the 
box in oil, reheated 1420 deg. Fah. and quenched in 
brine. After grinding they must show a scleroscopic 
hardness of 70 or over 

The roller pins are of screw stock. They are copper- 
plated on the ends and carburised in hydro-carbonated 
bone black carburiser for eight hours at 1600 deg. Fah., 
and quenched from the box in water. They must 
be file hard on the body and be soft enough to rivet over 
on the ends. 

The cam rocker levers are cast vanadium steel. After 
annealing and machining they are heated for 40 minutes 
in cyanide at 1450 deg. Fah. and quenched in water. 

The igniter plug finger is a drop forging of 14 per cent. 
nickel, 0.80 per cent. chromium, 9.20 per cent. carbon 
steel. It is heat-treated in the rough by heating to 1650 
deg. Fah., quenching in soluble quenching oil and temper- 
ing to 1350 deg. Fah. After machining, the threaded and 
squared end is copper-plated. The carbonising is done 
in hydro-carbonated bone black carburiser at 1600 deg. 
Fah. for seven hours. They are quenched in soluble 
quenching oil from the box ; then very slowly reheated to 
1520 deg. Fah. and quenched in soluble quenching oil ; 
again very slowly seheated to 1360 deg. Fah. and quenched 
in oil; tempered in tempering oil at 360 deg. Fah. for 20 
minutes. ‘ 

These quenches are all in a tank of soluble quenching 
oil kept at from 80 to 90 deg. Fah. 








THE railway companies which have announced increased 
dividends are :—Cockermouth, Keswick and Penrith, 


Great Northern of Ireland, 6 per cent., against 54; Great 
North of Scotland, 1} per cent., against 1 per cent. ; and 
Vale, 4 per cent., against 34. 





War Work in a Gainsborough 
Factory. 


WE have pleasure in reproducing above a photograph 
showing one of the engineering departments of the Brit- 
annia Ironworks of Marshall, Sons and Co., Limited, of 
Gainsborough, engaged in the manufacture of naval gun 
mountings, of which large numbers were made during the 
war period. It is of great interest to note that, in addition 
to carrying out such work as this, the firm’s energies were 
also directed to producing the following articles :— 
“Tanks,” of the Infantry Supply type; aeroplanes, 
“ Bristol Fighter ’’ type ; furnaces for the manufacture of 
chemicals ; distilling apparatus—stills and condensers— 
for making gases for military purposes ; mixing machines 
for chemical] manufacture; cordite presses and reeling gears ; 
water tank carts ; limber General Service wagons ; limber 
R.E. wagons ; limber wagons; Maltese carts; Officers’ Mess 
carts; trench pumps; wheels for military carts and wagons ; 
steel wheels for War-offiee lorries ; steel tanks for storage 
of chemicals at filling factories ; trucks for transport in 
filling factories ; 5-ton trucks for traction haulage ; ammu- 
nition boxes for howitzer, field gun and small arm ammuni- 
tion; steel shields for trench warfare; gun shields— 
various; trench morter fittings; shells and shell com- 
ponents ; fuses and fuse components ; bombs and aerial 
torpedoes ; battery cell boxes, &c.; steam engines, boilers 
and saw benches for war purposes. This is a very com- 
prehensive list, and bears testimony to the versatility and 
the capability of the works, 








Munitions Output in Ipswich. 





Stnce the early days of the war, Ransomes, Sims and 
Jefferies, Limited, of Ipswich, have been actively engaged 
on the production of munitions, and have turned out, 
among other things :—790 aeroplanes; 650 airship and 
kite balloon sheds, aeroplane hangars, &c. ; 3700 aircraft 
bombs; 1,000,000 shrapnel shell case forgings; 440,000 
shell cases of the following sizes: 6-pdr., 13-pdr., 18-pdr. ; 
4.5in. and 6in. H.E.; 2500 star shell, 2.75in. ; 610,000 
practice and proof-shot of the following sizes: 2-pdr., 
3-pdr., 6-pdr., 12-pdr., 12 and 14-pdr., 15-pdr., 3-in., 4in., 
and 6in. ; 3,000,000 shell and fuse components, such as 
burster containers, fuse sockets, fuse caps, adapters, 
fuse bushes, &c.; 5000 general service and limbered 
wagons, water-tank carts, machine-gun carts, trench 
eirts, &c. ; 46 sets of bearer columns for submarine engines, 
225 trench howitzers and 450 spare howitzer beds; 1700 
mines and 1900 mine sinkers; 10,000 bombs for Stokes 
gun; 400 sets chemical smoke apparatus for ships ; 50,000 
projectile and ammunition boxes; 200 depth charge 
throwers; 200,000 spare parts for wagons. and carts, 
such as swingle-trees, drag washers, brakes, &c. 








Ar a recent conference of the Rotary clubs of Birming- 
ham and Bristol, it was recommended that a conference 
of all the bodies, municipal and commercial, interested 
in canal development in the Midlands should be called 
shortly and the Government pressed to lend financial 
assistance to do what was recommended by the Royal 

ission on Inlend Waterways. 








7 


Fes. 14, 1919 


—_— 
—_- 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Iron Trade Transition Period. 


GOVERNMENT restrictions are gradually being 
removed, but the ever upward trend of prices, consequent 
upon the transference of the Government subsidies to the 
consumer, coupled with the delicate labour situation, is 
delaying recovery. The restraints of the “control” are 
becoming more galling to bar ironmakers in particular, 
whose selling prices are limited, while the cost of their raw 
material is apparently a question for negotiation. It is 
stated that the authority of the Controller is now very 
lightly regarded in some quarters. When subsidies are 
finally withdrawn it looks as if prices were likely to be 
regulated pretty much in accordance with supply and 
demand. Bar iron makers note with satisfaction that in 
authorising the new advanced price of £16 5s. per ton net 
at makers’ works for Crown bars the Ministry of Munitions 
has continued the arrangement for “ extras ’’ agreed upon 
six months ago, viz., best qualities £1 per ton extra, 
double best £2 per ton, treble best £3 per ton, and in 
respect of horseshoe iron a further 5s. per ton extra in 
respect of all qualities above the basis. A prominent 
feature of current demand is the great anxiety to get 
supplies of small bar iron. Considerable quantities are 
wanted by the Government at home, and also for shipment 
tothe Continent Makers of puddled bar iron are anxiously 
waiting the result of their application to the Ministry ot 
Munitions for an advance on what they regard as the 
present unprofitable price of £11 10s. for lots of not less 
than 25 tons delivered. Many firms are already declining 
to sel] forward at under £12 10s. to £13 per ton. The 
price of black steel and iron corrugated sheets, 22 to 24 
gauge, is now advanced to £20 10s. per ton, a figure which 
makes business rather prohibitive. Small quantities of 
galvanised sheets of the same dimensions are quoted £30 
to £31 net at makers’ works, with the usual extras for 
thinner gauges, and 5s. less for 18 and 20 gauges. 


Ironmasters and the Eight Hours. 


As a result of a conference of South Staffordshire 
ironmasters several firms have decided to try the eight- 
hour shift as orig nally applied for, abandoning any 
attempt to continue working the traditional ten to twelve 
hours, and paying overtime for periods exceeding the 
eight hours, an alternative seriously considered. The 
matter was left practically to the discretion of individua! 
manufacturers, who have been making experiments. The 
idea is to mitigate dislocation by applying the new con- 
ditions gradually as reinforcements of labour become avail- 
able. Probably the percentage of cases in which it has 
been found practicable to give full effect to the rearrange- 
ments this week is small. Here and there the necessary 
readjustments of shifts have been made by closing one or 
two mills and transferring the labour to other mills. The 
incidental wages settlements are a matter of some per- 
plexity, and district works committees are now at work 
upon them. A few firms, however, declare that they will 
have to shut down their works, deeming the three-shifts 
proposal impracticable. One maker puts his loss of 
output at fully 33 per cent., involving a loss of over £200. 
Another lays stress on the expenditure of fuel under the 
system of operating from six o’clock at n ght until two 
in the morning, and then maintaining the fires without 
output from two o’clock till six o’clock, when the next 
shift is timed to begin. Employers do not expect 
difficulty to arise with their men, as they believe 
the agitation for the eight hours is entirely exteinal to the 
works themselves. There was a tacit understanding 
among ironmasters that the trial should proceed for a 
month, but in the cases above mentioned the intention is 
to shut down at once. It is urged that the problem would 
be simplified if men were available to enable a third shift 
to be carried on, thus ensuring a continual production 
during the twenty-four hours. But at present this is 
quite impossible. It should be added that no works at 
date need to complain of shortage of business. There are 
still ample reserves of orders ; the only complaint is that 
they cannot be profitably executed. Another labour 
matter complained of by ironmasters this week is the large 
amount of money be ng spent upon out-of-work pay. It 
is suggested that emplcyers and workpeople ought to come 
together and arrive at a woiking understanding which wil) 
facilitate readjustment of prices cn terms reascnably 
likely to meet the formidable foreign competition already 
being experienced. 


Iron Trade Wages Declaration. 


The Midland iron trade wages return for Novem- 
ber and December was made last week. It testifies that 
the net average selling price of manufactured ircn for 
November and December last was £16 lls. 6d. per ton, 
compared with £16 9s. 7d. in September and October. 
Contrary to expectation, there is no change in wages. 
They will still remain at 20s. 3d. per ton for puddling. 
The output of iron by the seventeen firms whose bocks 
are examined during the two months was 20,109 tons, 
against 27,290 tons in September and October, a falling off 
of 7181 tons. It is interesting that for November and 
December, 1917, the average net selling price was £15 10s. 
per ton, and the rate for puddling 18s. per ton. | The next 
wages return will be certain to result in an increase of 
wages, as this year marked bars have been raised 30s. per 
ton, and Crown bars the same amount. Proportionate 
advances have also been made on jin. and 3in. rounds, 
and all these increases will naturally make a considerable 
advance in the net average selling price secured for the 
next wages declaration relating to last month and this. 


Raw and Rolled Steel Prices. 


The unsettled position as regards basic Bessemer 
billet prices which I mentioned in my last week’s letter, 
continues. Efforts to get an official declaration of how 
the matter really stands have met with no success so far. 
Buyers are not prepared to comply with the demands of 
sellers for prices substantially in advance of the ostensible 
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maximum, £11 12s. 6d. Some business has gone off on 
this ground. In other cases billets are being invoiced 
without mention of price, so that presumably the question 
is to abide the ruling of the Controller. Business, of 
course, cannot thrive in such an atmosphere of uncertainty. 
Considerable confusion also prevails in other directions. 
A large merchant firm which put out inquiries for steel 
shipments to Australia has informed Midland merchants 
that their quotations were undercut hy those from America 
by at least £5 per ton. This fulfils the expectations of 
those who criticised a short time ago the new list of steel 
export prices sanctioned by the Ministry of Munitions. 
Happily, it is understood that these high export quotations 
are now withdrawn, or nearly so. Steel masters 1eceive 
with satisfaction the reductions announced in consequence 
of the withdrawal of the Government subsidies by the Iron 
and Steel Controller on the drawbacks hitherto payable 
to the Government upon export orders. The reductions 
are as follows :—-Plates, £2 10s..to £3 10s. per ton, accord- 
ing to thickness, sections £2 to £2 10s., and on to £3 5s., 
the largest figure mentioned applying to the smallest sizes 
of rounds, squares and hexagons; blooms and billets, 
£1 17s. 6d. to £2 5s., according to quality ; sheet bars, 
25s., and plate cuttings for re-rolling £1 17s. 6d. The 
position remains as cloudy as ever with regard to steel 
strip. A meeting of those engaged in the Staffordshire 
and Midland trade has lately been held, but no definite 
conclusion was arrived at. Prices were quoted up to as 
high as £20 ; some makers, however, being contented with 
£19. These figures mean an advance of 25s. to 45s. per 
ton on the January rates, and are the result-of the first 
advance in billet and bar prices. 


Coventry Engineers to Ballot. 


As the result of a conference between the Coventry 
Employers’ Federation and the Joint Engineering Com- 
mittee of the men, it has been decided to take a ballot of 
employees in the trade on questions outstanding between 
the two sides. Although the men tabled other proposals, 
the conference was confined to a discussion of piece prices 
on the basis of the forty-seven hour week, the other 
matters, the employers contending, being for national 
settlement. In the end the employers intimated that if the 
men’s representatives would withdraw restrictions on 
output the employers would undertake not to alter piece 
rates unless there was material change in matters of 
production. It is undeystood that the question which 
will be put to the members of the Engineers’ Society—who 
number about 30,000—by ballot, is whether there should 
be a strike or not. The men’s reply to the suggestion 
about ca’-cannying is that it dces not exist, and that there- 
fore the condition is ultra vires. 


Bolt Workers’ Wages. 


A new list of wages has been agreed to by the 
employers in the black bolt industry in the Blackheath 
and Halesowen districts of East Worcestershire. The new 
list establishes a uniform rate, and represents in many 
instances an,advance of 15 to 20 per cent. in wages. It 
ncludes all bonuses and awards granted up to date, and 
is 220 per cent. higher than pre-war rates. Outworkers in 
the industry have an additional 30 per cent. to meet the 
cost of fuel and other materials. 


Serap. 

A fair amount of business is passing in cast serap, 
and wrought scrap is wanted in larger quantities than are 
available. With an abundant supply of steel bars there 
s much less bus:ness in plate shearings. What business is 
be:ng done is cn the old basis of £10 7s. 6d. net, with 5s. 
extra for selected weights and sizes, the bulk of the 
material coming into this district being within that 
description. _ 


Puddlers Going Back to Work. 


This week the puddlers who went out on strike 
have happily returned to work under the new conditions 
set out in my last report, and wide satisfaction is expressed 
in the trade at the termination of the dispute, which was 
holding up production seriously. One of the most 
satisfactory results attained by the settlement is that the 
puddlers’ organisation, after being an independent and 
troublesome labour body for some seven years, again 
becomes a unit of the National Iron and Steel Trades 
Ccnfederaticn, which embraces most of the workers in the 
iron and steel trades. There is therefore much less fear 
of a recurrence of trouble with the puddlers than formerly 
existed, and to this extent Staffordshire ironmasters’ 
anxieties are perceptibly lessened. The settlement was 
brought about by a joint interview of the executive of the 
Confederation with the employer representatives jointly 
of the Midland Iron Trade Wages Board, the North of 
England Wages Board, and the Scottish Malleable Iron 
Board, so that the new conditions relating to hours which 
have been adopted in Staffordshire will apply equally to 
the other districts named, a privilege which the puddlers 
in these centres will be certain to appreciate. It is not a 
little singular that the Staffordshire puddlers’ demand for 
a ten-hours working day anticipated by only a little time 
the proposition of the employers in the iron and steel 
trades throughout the whole of the kingdom to establish 
a working day of three shifts. It should be made perfectly 
plain that the puddlers have gained nothing by their 
sectional strike. The conditions under which they 
resumed work would have equally been theirs had they 
not come out. Their present situation is that which has 
now become common to the whole of their order throughout 
the k.ngdom—Lancashire included—and it is simply and 
purely the result of the joint conversations of the Wages 
Boards of England, Scotland and South Wales, together 
with the national men’s organisation, the Iron and Steel 
Trades Confederation, upon the best way of applying the 
three-shifts system to the manufactured iron trade. 
Their claim to participate in the ls. 3d. per day bonus 
granted some while since to other of the Staffordshire 
ironworkers, the hours of whom were different from those 
of the puddlers, the men abandoned as a forelorn hope some 
weeks before they resumed work. Altogether the strike, 
which was entirely unauthorised, has proved entirely 
abortive, and the men have been well advised to sink, for 
the future, their sectional puddlers’ union in the iron- 
workers’ national Confederasijon. 
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Coventry and Technical Instruction. 


It is proposed to spend £100,000 to £125,000 at 
Coventry on a technical instruction institute, modelled 
upon reconstruction lines, the Municipality to provide 
the major part, and the manufacturers of the city £50,000. 
The Chamber of Commerce is joining the City Fathers in 
preparing details. The manufacturers’ fund has been 
started with £5000 by Messrs. Alfred Herbert Limited, 
and altogether the scheme seems well fitted to the wants 
of an ambitious city like Coventry. 








SHEFFIELD. 
(From our own Correspondent.) 


Labour Problems, 


Iv may truly be said that since my last letter 
labour problems have been filling the bill. On Sunday 
there were one or two important gatherings of men em- 
ployed in or about the steel works. The principal meeting 
was of employees in the engineering and allied trades, and 
there the presence of a Bolshevist element made itself 
very manifest. Fortunately, it was in such a minority 
as to be quite easily handled. About a fortnight pre 
viously a conference was held on questions arising out 
of the forty-seven-hour week recently adopted, and the 
meeting on Sunday was convened in order that the report 
of the conference might be submitted. From the report, 
it appeared that the firms were to be allowed to choose 
their own hours inside the forty-seven, that certain cases 
of alleged victimisation had been settled and that two 
members had been re-instated. That matter having been 
cleared off, the question of the trouble on the Clyde came 
up, and it was then that the would-be Bolshevists became 
noisy, adopting that means to make up for their fewness 
in numbers. They called for a “down tools” policy 
in sympathy with the Scottish workers, but they called 
in vain. The majority—and a big one, too—would have 
none of it, and when the turbulent spirits resorted to 
interruptions they were reminded by the chairman that 
they were not the only persons in the hall entitled to the 
right of free speech. A resolution was moved and seconded 
that a ballot be taken on the Clyde question, papers to be 
issued on the following Tuesday, and the result declared 
last night (Thursday). Having lost their “‘ down tools” 
amendment, the interrupters moved another, calling 
for a mass meeting for the following day at noon—which, 
of course, would have meant abstention from work. But 
this amendment went precisely the way of the others, and 
the resolution was carried by a large majority. A similar 
resolution was passed at a meeting in Rotherham held 
at the same time 

LATER. 


Members of the engineering trades met on 
Tuesday to receive their ballot papers, in accordance 
with the arrangements referred to in the previous paragraph 
but in consequence of the collapse of the Clyde strike, 
(the ballot was to be upon the question of whether or 
not Sheffield would support the Ciyde men in their atti- 
tude), it was decided to suspend taking a vote until to- 
morrow (Saturday). If in the meantime the Scottish 
trouble is over, no action will be taken. It will have been 
noticed that the arrangement of hours, within the forty- 
seven-hour week was left with the employers and em- 
ployees of each firm to settle between them. A ballot 
has been taken at Vickers’ Works here, with the result 
that the men have agreed to limit the dinner period to 
half an hour, and to cease work at 5 p.m. instead of 
5.30 p.m. as at first fixed under the forty-seven-hour 
week. The old time for leaving off for the day- was. 
5 p.m., and the 5.30 arrangement was very unpcpular. 
It seems probable that the other firms—or most of them— 
will follow suit. 


A Straight Eight-hour Working Day. 


The members of the Iron and Steel Federation 
also met here on Sunday when, without a dissentient, a 
resolution was passed accepting the offer of the employers 
to establish, wherever possible, the principle of the straight 
eight-hour working day for men in the iron and steel 
industries. It was cfficially explained to the meeting 
that a decision had been arrived at, after many conierences 
between representatives of the employees and employers, 
for a straight eight-hour working day, inclusive of meal 
times, for rolling mill men. The same principle had 
been agreed upon for the forges, but in that case the 
question of hours would be arranged by the Shcp Com- 
inittees and the managements in consultation. In de- 
partments where lack of facilities made it difficult to 
fix a hard and fast rule, the question of hours would be 
settled by the men and employers. A three-shift day is 
to be introduced into the crucible, electric and open- 
hearth furnace departments. In the two last-named a 
minimum wage of 7s. per eight-hour shift, it was stated, 
has been established, and in the mills and forges six-shifts 
war bonuses with six-shifts rates are to be paid on the 
night and afternoon shifts, when only five shifts can be 
completed. For first, second and third hands on Siemens 
furnaces minimum rates of 20s., 15s. and 10s. have been 
agreed upon in relation to all furnaces of 25 tons and over, 
whilst for furnaces of less than 25 tons capacity minimum 
rates of 17s. 6d., 13s. 13d. and 8s. 9d. respectively, have 
been conceded. There was a point in the remarks of 
Mr. W. Dodgson, the Divisional Officer, who reported tke 
above facts, which cannot be made too much of. It 
ought to be printed in large letters and placed in con- 
spicuous positions in every industrial centre. It was that, 
aiter paying a graceful tribute to the attitude of the 
employers throughout the negotiations, Mr. Dodgson 
appealed to the men to abjure the class hatred which was 
being so extensively fostered, and to help the employers 
to tide over the period of reconstruction. Too great 
emphasis cannot possibly be given to such a sound senti- 
ment. There are only two things for it—the appeal must 
meet with whole-hearted support or reconstruction will 
miss-fire. Many of the employers, and some of the very 
best amongst them, are growing sick and tired of the long 
succession of disputes and demands, and frankly declare 





that rather than suffer much more of them they, will 
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close down. There was, I am glad to say, very little 
sympathy shown here amongst electrical employees 
with,the threatening attitude of that class of worker in 
London. One might almost say that quite the contrary 
was the fact. 


Demobilisation and Unemployment. 


There was an interesting discussion the other day 
at a meeting of the Sheffield Federated Trading Council, 
when a resolution was passed calling upon the Corporation 
to put in hand, as soon as possible, schemes already pre- 
pared so as to absorb men unemployed through demo- 
bilisation. A local trades union leader declared that until 
the unemployment donation ceased, a good many people 
would be out of work. He had come across dozens of 
men who said they were not going to work so long as they 
received unemployment benefit. As a result of the 
conferences in the iron and steel industries, he added, 
they had come to an agreement in Sheffield for an eight- 
hour day, and if sufficient labour was forthcoming it 
was hoped to put the scheme into operation next Monday 
(17th inst.); but the stumbling block was the lack of 
labour. One firm wanted 700 men before it could attempt 
the eight-hour plan, and there were, declared the speaker, 
numbers of firms in a similar position. The iron and 
steel trades were prepared to absorb a large number of 
men if they were only willing to tackle the work. He 
recognised there was a considerable amount of work to be 
done by the Corporation—the streets, for instance, were 
in & lamentable condition—but he was afraid that until 
the unemployment benefit was exhausted men were not 
going to tackle any kind of work. Many were registering 
fer jobs they knew were not to be obtained. He knew of 
a house into which £3 a week was going as unemployment 
benefit, and the man of the house told him he was not 
going to work until his thirteen weeks were up. The 
speaker thought an improvement ought to be effected in 
the method of demobilisation. There were iron and 
steel experts on the land, whilst firms were wanting their 
services. If such men could be got, eight-hour shifts 
could easily be arranged and production thereby increased. 


General Conditions. 


With so many labour problems to be solved, it is 
no wonder that manufacturers entertain a little uncer- 
tainty as to the future and act accordingly. On the other 
hand, rising material prices, added to advancing wage 
rates, are running up the cost of production to such an 
extent that oversea buyers are unwilling to place contracts. 
A good number of inquiries continue to come to hand, 
but the disappointing feature is that so many of them fail 


to materialise. There is no -gainsaying the fact 
that huge demands for constructional steel must 
be coming forward before long, but it had been 


thought they would have begun to be made before now. 
Everything seems to b> hanging fire on the heavier side 
of the steel industry, and the effect is plainly to be seen 
at some of the large works. On the lighter side things are 
much brisker, and such products as small tools, files and 
saws are very busy. There has been a little trouble of 
late in the file trade, some of the workers objecting to 
being “‘ clocked in.” It appears to have passed, however, 
which is fortunate, for there are any number of orders 
awaiting execution. It had been expected that light 
iron castings for builders’ work would have been looking 
up by now, but-little movement of the kind is manifest 
yet, and people are wondering why some of the elaborate 
housing schemes talked about are not put in band. If 
machinery engineers could accelerate their output, it 
would help matters considerably, for many works in this 
district are handicapped for want of machines which have 
long been on order. Cutlery manufacturers are finding 
a difficulty of that kind. Their order books are overloaded, 
and some cf them have business placed in 1915. still 
untouched. On the whole, perhaps, there is not so much 
to grumble at generally, and if only manufacturers felt 
their hands ¢ little freer to develop reconstruction work, 
and had more assurance regarding the attitude of labour, 
matters would very soon improve. Even as it is, great 
things are expected before long. 


Cammells’ Model Village. 


There is a considerable amount of talk in this 
district just now of the formation of “ garden cities” 
for the special benefit of persons engaged in the steel 
industry. A scheme I mentioned in a letter a few months 
ago, had in view the development of a site on the out- 
skirts of the city, the proposal being that five of the large 
firms should unite to form one industrial village. Whether 
or not that plan will be eventually adopted, I do not 
know, but I formed one of a small interested party that 
visited Rowntree’s pretty village at Earswick, near York, 
the hope being that such an example would inspire the 
formation of @ similar village in the Sheffield district. 
The Corporation, I believe, has more than one scheme of 
a similar kind in view, but, what is even more to the point, 
Cammell Laird and Co. have just acquired a couple of 
hundred acres of land at a place called Cubley, close to the 
company’s Penistone Works, where there have been big 
developments in the last few years. It is at Penistone 
that the firm has its rail rolling mills, though during the 
war that industry has given place to more war-like pro- 
ductions. Addressing a meeting of the workmen the 
other day, Mr. W. L. Hichens, the chairman of Cammells, 
explained that it was hoped to erect about 800 houses on 
the estate, and that a commencement was being made 
at once with a hundred. The directors, said}Mr. Hichens, 
hoped the village would be of such a character as to be 
@ model for the rest of the country. They had ideals, and 
one of them was that a man and his wife should be properly 
housed. The firm did not want the men to think a profit 
was to be made out of the venture, and so that that might 
be properly understood, a Committee of about eight 
employees would be appointed, including one or two 
women, and of this Committee, the chairman would be 
the company’s chief engineer, Mr. H. C. Loving, who, by 
the way, formed one of the party that visited Earswick, 
where he may possibly have picked up a few ideas worth 
incorporating with his own. The plan, I understand, is 
that eventually the men should become house-owners. 
Regarding the developments at Penistone, Mr. J. M. 
Allan, the managing director, who spoke at the meeting 
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of workpeople, made an interesting reference. He said 
they were erecting the model village not on account of 
the old works, but because of the new premises, which 
were going to be much the larger of the two. To run 
them it was necessary to have more labour of all classes, 
and they quite recognised that a man could not live in the 
wilds. The architect engaged by the firm was entrusted 
with the rebuilding of Delhi. ¢ 


Iron, Steel, and Coal. 


Pig iron keeps scarce and in very full demand, 
though the ample supplies of scrap of almost all kinds 
preclude any anxiety.on that point. Beside, there are 
furnaces idle chiefly through labour shortage, and also 
the recently restricted fuel supplies, so that as soon as those 
matters are improved there will be plenty of iron coming 
forward. The maximum prices are unchanged, though 
an upward revision is certain when the subsidies are 
removed. Crown bars are now at £16 5s. Steel is plenti- 
ful, Siemens acid being £15 12s. 6d., and Bessemer 10s. 
lower, with soft basic at £11 12s. 6d., and hard £12 15s. 
There is very little improvement yet in the demand for 
high-speed steel. The market seems overstocked with 
alloys, and high-speed steel prices are as mentioned in a 
previous letter—rather lower. Two very old steel firms— 
Marsh Bros. and Co., Limited, Ponds Steel Works (founded 
1654), and S. S. Brittain and Co., St. George’s Works— 
have recently been amalgamated, though the names are 
not at present to he changed. The tightness of the fuel 
market is now, to a very great extent, relieved, and manu 
facturers are having little difficulty in securing all the 
coal they require, in addition to adding something to 
reserve. The railways are making great efforts to re- 
plenish stocks on that ground. Most of the export 
business is being done through the Humber ports, the 
Admiralty taking the bulk, and the remainder being 
almost entirely divided between France and Italy. There 
are quite a good number of inquiries for forward business. 
Gas fuels are under heavy pressure, stocks being incon- 
veniently low. Slacks are in very full demand. The 
house coal position is not yet satisfactory. For steams, 
best South Yorkshire hards are quoted 23s. to 23s. 6d. ; 
best Derbyshire, 22s. 6d. to 23s.; seconds, 21s. 6d. to 
22s.; cobbles, ditto; nuts, 21s. to 22s.; washed smalls, 
18s. 6d. to 19s.; best hard slacks, 18s. 3d. to 18s. 9d. ; 
seconds, 17s. 9d. to 18s. 3d. ; soft nutty, 17s. 6d. to 18s. ; 
peas, 16s. to 16s. 6d. ; and small slacks, 13s. to 14s. For 
house sorts, branch is quoted 27s. to 27s. 6d., and best 
Silkstone 23s. 6d. to 24s. 6d. ; all per ton at pit. 








LANCASHIRE. 
(From our own Correspondents,) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE has been no definite alteration in the con- 
dition of the iron, steel and metal markets, and business 
is largely in suspense, waiting for clearer knowledge as to 
what the Government intends to do. There are rumours 
about that temporary restrictions are to be placed upon 
imports, with a view apparently to prevent any slump in 
home prices. Such restrictions could, of course, be im- 
posed arbitrarily while the Defence of the Realm Act is 
alive, but that cannot be for very long, and the result 
would merely be that people would wait patiently until the 
Act expired, which would, of course, lead to a further 
postponement of the work of reconstruction, because 
people will not buy ahead until the markets are free to 
show what range of values is likely to prevail. It may be 
said unhesitatingly that the values in the iron and steel 
trades are quite unconvincing at the presént moment. 


Metals. 


The sagging in the metal market continues, but 
apparently it has not yet reached a point at which con- 
fidence ia likely to be restored. The prices for the specula- 
tive section in the copper market, viz., those for standard 
copper, are reaching a point at which confidence should 
begin to be re-established, or at least to have some sort of a 
chance, as forward standard has been done at £70 per ton, 
and this is not unreasonable in normal times, but the 
market is held up by the extraordinary attempt to keep all 
kinds of consumers’ copper at prices quite out of propor- 
tion. What consumer in his senses, for instance, is going 
to buy any large quantity of copper sheets at £132 per ton 
when standard copper is quoted at £70 ? The price for the 
sheets ought to be at least £30 per ton less. And how can 
a consumer cover himself for a contract which will involve 
the use of 100 tons of copper sheets over the remainder of 
this year? He cannot buy the sheets and sell standard 
against them! The same thing applies in a minor degree 
to best sclect and electrolytic copper. How can ordinary 
business be carried on amid such a chaos ? Then there is 
great uncertainty as to the stocks of old copper and scrap 
of all sorts which the Governnient is holding. This should 
be sold as quickly as possible ; and in fact it ought never 
to have been accumulated. Government officials have a 
tendency to believe that scrap, when it is melted down into 
ingots, is very much more saleable. This is quite a false 
idea, but it is to be feared that a good deal of the metal 
scrap has already been run into ingots. An arrangement 
to sell by public auction fixed quantities without any 
reserve regularly every fortnight would do a good deal 
towards establishing confidence in the values of old metals, 
and would also help to bring about better conditions in the 
metal market generally. In tin the rapid fall at the end 
of last week was rather disconcerting, especially to those 
who have been trying to make out that tin prices were 
reasonable. The market cannot become stable until the 
American trade is free from all restrictions, and all tre 
artificial arrangements by which American holders of dear 
tin, and the American Government, are trying to get out 
of losses are more or less futile. Prices here may,struggle 
for some time, but the tendency is towards £200;per ton, 
as the writer said months ago. Spelter is moving,towards 
more rational prices, but it has further to go yet. It is 
noticeable that English zinc sheets are at last coming down, 
although they will have to be very much cheaper in the 
near future. Lead is moving down steadily, and is 
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perhaps getting near the point when some reaction na 
be expected. y 


Foundry Iron, 


The general character of the foundry iron market 
is unchanged, and one does not see at the moment wheneo 
any radical change is to come until the whole contro) jx 
removed, and the markets in various parts of the world 
are allowed to adjust themselves to one another. It is this 
estrangement of one market from another which has iniro. 
duced the element of uncertainty, and which is potent to 
prevent any great world revival in trade. There is, of 
course, &@ demand for the cheap subsidised iron, and sellers 
can get orders easily enough for all they have to dispose of ; 
but the total make of foundry iron in the kingdom is not 
large enough to allow of very great expansion of trade, 
even when the latter comes. Consumers will need supplies 
in greater quantity if all the works are to bé set going in 
full activity. It is just this, however, which is doubtfu!. 


Serap. 

There is no definite change yet in the market {op 
scrap in Manchester and the district. There is, of course, 
a general belief that the value of scrap of all kinds must 
be greater than it has been under control; but there is at 
present far too much uncertainty and irregularity in the 
views of those concerned in the market. With regard t. 
cast scrap we do not yet hear definitely what the Govern. 
ment is going to do about the shells which were prepared 
for the Army to carry on gas attacks. They should he 
put on the market as soon as possible so as to relieve the 
pressure for Scotch iron, which is considerable in this 
district. It is highly important that the textile engineer. 
ing industry should be got going as soon as possible, and 
the scarcity of Scotch iron is one of the hindrances in tlie 
way. Steel scrap does not seem to be very plentiful here, 
but it is possible that some is being held back with the 
idea that better prices may be obtainable for it later on. 


BARROW-IN-FurRNEsS, Thursday 
Hematites. 


All through this district there is a very busy 
state of affairs in the hematite pig iron trade, and the 
volume of iron being produced is very heavy. This is 
necessary to meet the very keen demand that makers are 
experiencing on local as well as general home account 
Steel makers at Barrow and Workington are taking big 
supplies of metal direct from the furnaces, and a pretty 
large tonnage of metal is also wanted by other users in 
the district. On general outside account there is a steady 
demand for best qualities of iron. Business is being 
carried on to a great extent on the hand-to-mouth principle, 
with no inclination to fix up future deliveries. Prices 
are steady at 127s. 6d. per ton f.o.t., and special brands 
are at 140s. per ton. 


Iron Ore. 


Smelters are in need of good supplies of iron 
ore, but these supplies are not so full as could be desired, 
having in view the necessity of putting more furnaces into 
blast. More men are wanted at the mines, but up to the 
present not many men are available. The demand for 
Spanish and North African ores is brisk, and good tonnages 
are coming into Barrow and other ports. 


Steel. 

Whilst there are no new features to report in 
connection with the steel trade, at Barrow and at Working- 
ton most of the plant is busily engaged, and rails are 
being rolled in large tonnages, besides other sectional 
steel. At Barrow there is still nothing being done in 
the plate mills. Prices all round are unchanged. Heavy 
sections of rails are at £10 17s. 6d. to £11 per ton; light 
rails, £13 10s. to £17; heavy tram rails at £17 to £18 l0s. ; 
ship plates at £11 10s., and boiler-plates at £12 10s. 
per ton. The shipbuilding and engineering trades are 
well employed, and more attention is being given to mer 
chant work. The first sea-going concrete steamer built 
by the Ferro-Concrete Ship Construction, Limited, has 
been engined and completed, and !eft Barrow last Saturday 
on her first voyage to Treland. 


Fuel. 

There is a brisk demand for coal, and 32s. 6d. 
to 33s. 6d. per ton is quoted for steam sorts, with house 
coal at from 34s. 2d. to 44s. 4d. per ton delivered. The 
demand for coke is strong; East Coast sorts are at 39s. 
to 41s. 9d. per ton delivered, and Lancashire cokes at 
37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade and Labour Unrest. 


DesriTtr the many great handicaps gratifying 
progress continues to be made in the way of restoring trade 
on something like pre-war lines. There is, however, still 
a great deal more to be done before conditions, particularly 
in relation to foreign trade, can be said to have reached 
the normal. But while trade has been affected somewhat 
by the strikes during the past few weeks, which have 
occasioned some hesitation and uncertainty in the various 
markets, the outlook as a whole is most encouraging. In 
the iron and steel trades in particular export business Is 
opening out remarkably well. The coal export trade, 
too, is showing greater activity. Labour troubles, so far 
as this district is concerned, are now confined to the ship- 
yard workers, who still make a stubborn stand. At mass 
meetings on Tuesday they decided to await the decision 
of the Arbitration Board which it is proposed to set up on 
the question of rates o! pay. The men will there- 
fore continue on strike until a settlement is reached. 


Cleveland Iron Trade. 


The outstanding feature .of [the Cleveland pig 
iron trade position is the continued scarcity of the foundry 
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qualities. Under present conditions it is impossible to 
cope fully with home demands, and makers absolutely 
refuse to entertain export business to neutrals. Cases are 
reported of foundries laid idle owing to the shortage of 
supplies, and although every effort is made to distribute 
the available iron in an equitable manner, the fact is that 
the output of foundry iron is not sufficient to meet the 
pressing needs of the trade. Unfortunately, whilst both 
ore and coke remain so scarce there is no prospect of any 
more furnaces being blown in, but the working of those 
now in operation leaves much to be desired, and possibly, 
under more favourable conditions, an improvement in the 
quality of the make might be effected. Good sales of forge 
iron are reported, and there is plenty of mottled and white 
iron about, but as the full maximum price is usually asked 
for these inferior qualities consumers naturally will only 
take this iron as a last resort. The withdrawal of the 
rebate on freights to Scotland has had the effect of divert- 
ing most of the iron destined for Scotland to the railways, 
and as the congestion and the truck shortage are still 
largely unrelieved, the distribution of the iron still occa- 
sions & good deal of trouble and anxiety to traders. There 
is a very big demand for iron from abroad. Bg inquiries 
are reported from Belgium, from the Scandinavian 
countries, and also from the Far East, and a big business 
could be done if only the iron were available. Export 
licences are being issued freely, and no difficulty need be 
experienced in regard to cargo space, but it is almost 
hopeless to attempt to get any export iron except for 
France. Even Italy has now come into the market for 
any iron she may need, the arrangement whereby the 
Italian Government completed purchases through the 
M.nistry of Munitions having come to an end. The home 
price of No. 3 Cleveland g.m.b., No. 4 foundry, and No. 4 
forge 18 firm at 953., with No. 1 at 99s. For export No. 3 
and also the lower qualities are all quoted at 145s. 


Hematite Pig Iron. 


The position is much easier in the East Coast 
hematite pig iron trade. The pressure of demand has 
fallen off, possibly owing to smaller outputs of steel, 
together with the disturbed state of industry. Home 
consumers are able to secure their full allocations without 
difficulty. The Allied demand, too, is nothing like what 
it was, but there is a large volume of inquiry from neutral 
directions, and if licences were obtainable a large business 
could be done. The whole trade is still strictly controlled. 
Prices are firm, mixed numbers being 122s. 6d. per ton for 
home consumption, and 172s. 6d. per ton for export. 


Iron-making Materials. 


The foreign ore trade continues to be quiet. 
Consumers have fairly large stocks, and are reluctant to 
fix up new contracts in the present uncertain state of 
affiirs. Tiecontrol will not be removed until the end of 
March, and there is thus a general disposition to await 
developments. Meanwhile consumers are not unwilling 
to purchase odd cargoes of good quality for mixing with 
inferior descriptions they have in hand. There is a slight 
improvement in the supply of coke for the blast-furnaces, 
and this it is hoped will soon be reflected in more regular 
working, and consequently an improvement in the 
quality of the output. Yorkshire ecke is being utilised 
to supplement the supplies from Durham. Prices, of 
course, are still fixed, makers being in rece’pt of a 
subsidy on all coke which is supplied to the furnaces at 
353. 6d. per ton for good medium farnace brands. 


Manufactured Iron and Steel. 


The fin‘shed iron and steel trade is on the whole 
not quite so active. The situation is, in fact, characterised 
by a lack of confidence. Tne labour unrest, and a general 
feeling of uncertainty as to the future course of prices, has 
produced in some branches of the trade a disposition to 
caution, and now that the war pressure is relaxed outputs 
are inclined to lower levels. Evidence of this is afforded 
in the most, recent return of the Board of Conciliation, the 
figures showing a drop of 30 per cent. in the output of bars 
during November and December. In other branches the 
difficulties of the transition period are not without their 
effect. In both the ]. ght and heavy sections of the steel 
trade the future is hazy and uncertain, and the fact that 
traders in such circumstances do not care to commit 
themselves very far ahead hinders the process of recon- 
struction and business revival. Consequent upon the 
shipyard strike specifications for shipbuilding material are 
less plentiful, but there is a big output of rails, for which 
orders are abundant. Inquiries from overseas sources are 
expanding and give promise of substantial business in the 
near future. Principal quotations for the home trade are 
as follows :—Ship, bridge and tank plates, £14 ; ditto, thin, 
£16 ; chequer plates, £15 10s.; boiler plates, £15; angles 
and bulb angles, £13 12s. 6d.; small angles, tees and plates, 
£16 10s.; steel joists, £13 12s. 6d.; rails, 60 lb. and over, 
£13 7s. 6d.; 50-60 Ib., £13 10s.; rounds, squares, hexagons, 
£14 5s.; small ditto, £16 10s.; billets, bloom:, rolling 
qualities, £11 12s. 6d.; ditto, forging qualities, £12 15s.; 
ingots for re-rolling, £9 5s, Export prices are as follows :— 
Steel ship bridge and tank plates, £16 10s.; ditto, thin, 
£19 10s.; steel boiler plates, £17 10s.; steel chequer plates, 
£18 ; angles and other sectional material, £16 2s. 6d.; small 
angles, tees and plates, £20 ; steel joists, £16 2s. 6d.; rounds, 
squares, hexagons, £18; ditto, small, £20; rails, 50 Ib., 
£15 12s. 6d.; rails, 60 lb., £15 10s.; billets and blooms, 
£13 10s. to £15; iron bars, £20; steel plate cuttings, suit- 
able tor re-rolling, £13 10s.; rails, hollow bridge, 45 Ib. and 
over, £17 ; rails, second-hand, all sections, £13 ; sheet bars 
and tin-plates, £13 17s. 6d.; puddled iron bars, £15 15s. 


Realised Prices of Manufactured Iron. 


The average realised net selling price of manu- 
factured iron for November and December, as attested by 
the official accountants to the Board of Ccnciliation end 
Arbitration for the Manufactured Iron and Steel Trade of 
the North of England, was £15 10s. 9.11d., as compared 
with £15 6s. 3.69d. in the preceding two months. The 


sales show a substantial falling off, amounting to only 
5303 tons, as compared with 7732 tons. Of the total sales 
99 per cent. were bars, for which the realised price was 
£15 10s. 7.65d., and angles were sold at an average of 
£16 11s. 11.63d. Under the sliding scale arrangement 
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there will be an advance of 3d. per ton on puddling, and 
2} per cent. in all other forge and mill wages. In accord- 
ance with the Ministry of Munitions Lines of Settlement 
the advance will merge into the 20 per cent. bonuses 
granted a year ago. 


The Coal Trade. 


The firm tone of the coal market is maintained 
in almost every department of the trade. The output at 
the collieries is considerably heavier, and is consistently 
growing, but the demand more than keeps pace with the 
supply, so that scarcity and stringency are the prevailing 
conditions. The home trade is large and pressing, and, in 
addition to the heavy call for gas coals and steam coals, 
manufacturing specialities, such as washed smalls, nuts, 
smithies, &c., are dispatched inland by rail in huge 
quantities. A factor of considerable importance to coal- 
owners is the growing scarcity of engine power, which is 
becoming increasingly felt, and as the general output at 
the pits is steadily increasing it is only with the utmost 
difficulty that it can be removed. Unless engines and 
wagons become more plentiful collieries will be prevented 
from getting the fullest possible output, as they cannot 
continue full production if they cannot move it off. The 
call from abroad in the case of all the Western European 
countries continues to expand, and the probabilities are 
that the present scarcity of supplies and inflated prices 
will continue for a while. Tonnage supply is a very 
important factor, but for the present there is no anx'ety 
on this score. The Durham coal export trade is excep- 
tionally strong. Several important ccntracts have been 
concluded this week for Durham steam coals to the Swedish 
State Railways for February, March and April deliveries, 
the m'nimum figure obtained by merchants being 80s., 
plus 5 per cent. Moreover, a large bus’ness has been fixed 
up in other directions for Scandinavia, in additicn to 
which the demand for Italy and France is increasingly 
heavy for steam coals and gas coals. The settlement of 
the Swedish seamen’s strike has during the last week or 
two set free a quantity of stemmed tonnage, which has 
been chartered mainly for loading cargoes from Durham 
and Northumberland. Inquiry continues exceedingly 
active, and prices will no doubt very quickly reach higher 
figures than those which are now ruling. Bunker coals 
are sharing in the general activity. There is a heavy 
demand for coking coals, and although local consumpticn is 
reduced owing to labour troubles, producers have no 
difficulty in clearing all production at good values. For 
Italy considerable numbers of cargces have been booked, 
and shippers are actually searching for supplies at the 
official Allied schedule prices. All departments of the 
Northumberland coal trade are also very busy. Ship- 
ments of steam coals to Italy and France have been 
particularly heavy of late, while orders for neutral countries 
are also extensive and urgent. A continuous inquiry for 
foundry and furnace coke is reported from Scandinavia, 
and as soon as the licensing authorities decide to permit 
shipments to neutrals a b'g trade can undoubtedly be 
secured at very remunerative figures. At the moment 
licences are not being allowed in order not to prejudice 
home requirements. Gas ccke continues in good demand, 
and recent high prices are well maintained. For export 
to neutrals best steams are at 90s.; seconds, 80s.; un- 
screened anc best smalls, 70s.; seeond smalls, 55s. to 60s.; 
special gas, 70s. to 72s. 6d.; prime gas, 65s. to 70s.; second 
gas, 52s. 6d. to 62s. 6d.; coking, 55s. to 60s.; ordinary 
bunkers, 52s. 6d. to 55s.; bests and superiors, 55s. to 60s.; 
foundry coke, 75s.; gas coke, 70s. The maximum quota- 
tions for the Allies are as follows :—Best Blyth steams, 
37s.; Tyne primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; 
second steams, 32s. 6d. to 34s.; North Northumberland 
smills, 25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 31s. to 
32s. 6d.; peas and nuts, 31s. to 32s.; best gas 32s.; second 
gas, 30s. 6d.; cok’ng coals, 31s. 6d.; eck'ng smalls, 30s. 6d.; 
household coals, 35s. to 37s.; foundry ecke, 50s.; gas-hcuse 
coke, 40s.; best bunker coals, 34s. to 34s. 6d.; ordinary 
qualities, 33s. to 33s. 6d.; specials, 39s. Principal quota- 
tions for the home trade are as follows :—Northumber- 
lands : Best Blyth steams, 33s. 6d. to 35s.; second Blyth 
steams, 29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 
35s.; unscreened for bunkers, 27s. 6d. to 29s.; household 
coals, 26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d. ; 
smithies, 3ls. 6d. to 36s. 6d.; North Northumber- 
land smalls, 25s. 6d.; peas and nuts, 3ls. Durhams: 
Steam, locomotive, 33s. to 35s.; special Wear gas, 27s. 6d. 
to 30s. 6d.; ordinary bunkers, 30s.; bests, 31s. 64.; superiors, 
34s.; smithies, 3ls.; peas and nuts, 3ls.; coking coals, 
29s. to 30s. 








SCOTLAND. 
(From our own Correspondent.) 


The Resumption of Work. 


THE resumption of work in the Glasgow and West 
of Scotland area is now more general. Here and there 
certain sections are still holding out, but their position is 
daily growing weaker. Many of the strikers have evidently 
realised that their action has resulted in reducing instead 
of creating employment, and are now very anxious 
concerning their own particular jobs. Some large concerns 
in this district have, owing to the strike movement, had 
to dispense with the services of men who have been years 
in the one place, while there are various instances of 
contracts lost, and diverted to other districts, and in some 
cases other countries. The significance of the attitude 
of labour has been clearly instanced in the recent communi- 
cation to the daily Press that Yarrow and Co., Limited, 
have decided gradually to diminish the output at their 
Clyde works, and to increase the preduction at their 
Vancouver establishment. Various reasons are given for 
this decision :—The American workmen handled twice 
as much material as a corresponding number of men in this 
country. Transport facilities were satisfactory, and the 
costs quite low. American steel plates and angles can be 
delivered on the Ciyde at a price ccmparing iwvourably 
with similar matorial made at Motherwell. Furthermore, 
the frequency of labour disputes and the consequent 
stoppages of work had not a little to do with the firm’s 
decision. There is no doubt that there are many earnest 
thinking workmen who will be influenced by this announce- 
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ment, and will realise the futility of restricting outputs ; 
but whether the majority can be so influenced is another 
matter entirely. The present attitude of certain sections 
of labour can easily be realised from the following question 
and answer :—A certain minor local official was asked by 
the writer why the men should be influenced to down tools 
when all the machinery necessary to settle disputes by 
arbitration was in existence? The reply was :—‘It 
is not policy to arbitrate with the employers to-day.” 
Such is the position of affairs, and in the meantime. indus- 
trial concerns have to stand aside while contracts are lost, 
and competitive countries put their house in order and 
gain a footing in the markets of the world. 


Electric Power in Edinburgh. 


At a recent meeting of the Edinburgh Town 
Council it was agreed to proceed with the erection of the 
new electrical power station at Portobello. It was 
originally intended to begin the work in 1914, and construc- 
tion actually started, when it was stopped by order of the 
Ministry of Munitions. The total estimated expenditure 
is put at £930,312. This proposed extension to the 
existing plant is to provide an additional capacity of 30,000 
kilowatts. 


Coal for Swedish Railways. 


It is reported that the Swedish State Railways 
have accepted the cfier of a merchant firm to supply 
20,000 tons Cowdenbeath-Lochgeily coal at 70s. per ton, 
plus 5 per cent. f.o.b. 


Pig Iron. 


The strike has not curtailed smelting operations, 
and makers have had more material to dispose of, owing 
to the inability of various consumers to take their usual 
deliveries where works have been either closed down or 
running slowly. The bulk of the surplus has been, 
however, disposed of locally, and export is still practically 
a dead letter. 


Finished Iron and Steel. 


The steel works on the whole have as yet no 
lack of orders, but deliveries in many cases are now much 
behind. The continued rise in the price of plates, angles, 
bars, &c., is giving some considerable concern in view ot the 
keen American competition in various foreign markets. 
Large cfferings of steel shell billets by the Government 
are not being too well received. Malleable ironworks have 
plenty of good work on hand, and with coal in good supply 
are viewing the future with equanimity. General exports 
remain dull. Makers may be in a better position to 
consider inquiries from abroad, but in the meantime can 
easily dispose of outputs to local users. 


Coal. 

The majority of the pits are once more in full 
cperation. In spite of various steppages requirements 
were easily satisfied, owing to the closing down and the 
partial stoppage of many industrial concerns. Household 
deliveries were also kept up, while stocks have been con- 
siderably augmented. Neutral shipments were strictly 
surveyed, but coastwise and allied consignments were of 
iair bulk. Theaggregate clearances for the week amounted 
to 99,277 tons, compared with 107,075 in the preceding 
week, and 187,772 tons in the same week last year. Ell 
coal is quoted f.o.b. at Glasgow, 323. 6d. to 35s. ; splint, 
35s. to 37s.; navigations, 37s. ; steams, 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; first-class 
screened navigations at Methil or Burntisland, 363. to 
38s.; first-class steams, 35s.; third-class steams, 31s.; 
best steams at Leith, 33s. 6d ; secondary qualities, 32s. 6d. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Labour Situation. 


THERE is no very material improvement in the 
labour situation in this district. The air is not quite 
so disturbed, but in view of the big problems ahead the 
conditions rather suggest a lull berore the storm. The 
electrical workers, as they affect private firms, are still 
on strike, and have decided to ballot on the question of a 
compleie down tools policy tor the whole of South Wales 
unless the employers agree to meet them as they desire. 
Such a policy, if carried into effect, would involve public 
services and bring collieries to stand still, to say nothing 
of the damage to colliery property by flooding, which 
would result. The boilermakers in the ship-repairing 
industry are also idie, and a conference between the parties 
has not yet been arranged, the employers, who are busy 
going into the new price list formulated hy the men, not 
being ready to meet them. As regards the coalfield, 
however, it is some satisfaction to note that the miners 
in the Amman Valley, to the number of 8000, who had been 
on strike, have now resumed work, while a dispute which 
has rendered the Gelli (Rhondda) colliery idle since 1910 
has been settled. The issue was with respect to the price- 
list, and failure to agree resulted in work being suspended 
in Sep:ember,1910, since which time the workmen, number- 
ing 900, have fjound employment elsewhere in the district. 
‘Tne Executive of the Colliery Officials’ Union has also 
decided to postpone tendering notices, as the matter of 
recognition has been reierred to the Ministry of Labour, 
a deputation being appointed to wait upon the Minister and 
place the full facts ot the men’s case tor a minimum wage 
list before him. Apart, however, from the demands of the 
miners jor a six-hour day, and 30 per cent. increase in 
wages, which locm over the industry, there is another 
question which will shortly come into prominence, and 
that relates to colliery clerks joining the South Wales 
Miners’ Federation. Naturally, coalowners are strongiy 
cpposed to members of their staffs who are in possession 
oi private and confidential.information becoming members 
of the Miners’ Federation. The clerks of the Hills 
Plymouth Colliery Company recently made application to 
join the Federation, the Executive Council of which agreed. 





The question, after passing through the Conciliation Board 
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machinery, was referred to the Coal Controller, and in a 
reply from Sir Richard Redmayne, on behalf of the Coal 
Controller, it is very clear that the authorities do not 
favour the proposal that clerks should belong to the 
Federation. 


South Wales Developments. 


In view of the expected substantial expansion of 
coal production, it is more than ever necessary that the 
facilities at the various docks should be extended to cope 
with future needs. The Alexandra (Newport and South 
Wales) Docks and Railway Company realises the necessity 
of this, and is pressing forward as rapidly as possible work 
which it has in hand for improving shipp:ng facilities. 
One large tip, w! ich is regarded as one of the finest in South 
Wales, has just been comple ed, and started cperations at 
the end of last week, while Messrs. Armstrong have com- 
menced the construction of another tip on the South 
Lock, and it is intended to start on the building of a 
third tip in the course of the next two or three months. 
The company has also placed contracts which entail an 
expenditure of about £10,000 for the purpose of putting 
up a new hydraulie power station on tte Town-Dock for 
driving the hoist and crane equipment of that dock 
independently of the A’exandra dock, from which hitherto 
the power has been obtained. At Swansea the Harbour 
Trust has given appreval to a further letting of water 
area at the King’s Dock ex'‘ension, 2500ft. long and 
400ft. wide, to the Anglo-Persian O'l C. mpany for works 
in connection with tle company’s cperations. while at the 
East Dock a lease of land has been granted to the Lansford 
Syndicate, Limited, for the censtruction of patent fuel 
works at a cost of £30,00C. Tre process to be adcp'ed 
is an American one, by which briquettes will be made 
largely from anthracite duff. 


Electrical and Tramway Schemes. 


Mr. Arthur Ellis, Cardiff electricity and tramways 
manager, delivered a very interesting address recently to 
the members of the Cardiff Rotary Club, in which he said 
tramways must be pushed farther out beyond the suburban 
areas to help forward developments that must come as 
part of the scheme for freeing the country from the menace 
of shortage of food. Such a course would have the effect 
of relieving the railways and leaving them to deal with the 
long distance traffic. There was no reason, he said, why 
they should not see during the next few years Card/ff 
and Newport linked together by means of tramways. 
Dealing, however, with the electricity department, he said 
that that department had suffered considerable disad- 
vantsge in one re=pect, vz., that the princ‘p! industries 
of the city were situated upen tl e private preperty of the 


Card‘ff Railway and Bute Docks estate. As a public 
authority it was prepired to supply electricity, 


and as it was an absolute necessity for the prcper 
develcpment of business, electrical energy ought to be 
mide available throughout the whole area. For 17} 
yerrs he had been in negotiation with the Cardiff Railway 
Company, but he had not yet had the draft agreement. 
It had been cem‘ng “to-morrow ’’ for the whole of the 
time. The fault did not lie with the Cird‘ff Corporation. 
He was hcping now that the company was under new 
management it would get to work, and an agreement be 
entered into at an early date. 


Coal for Belgium. 


It will probably be some time yet before coal 
in any substantial quantity will be exported to Belgium, 
but preparations have been m2de to attend to these require- 
menis wi en thecpportuniiy arrives, and theC »alC_ntroller 
has decided that the export of coal is to be restricted to 
those exporters who did the business prior to the war. 
The machinery of the C mmittee for the Supply of Coal to 
France and I aly will be utilised for the purpose of control, 
and all «ppl cations for licence: must be supported by an 
authorisailn issued by the Minis é-e des Affaires Ecouo- 
miquesx, Brussels, and submitted to the War ‘l'rade Depart- 
ment through tke Local C mmittees. Tie m:x mum 
rates of freight to Belgian ports have also been fixed, and 
are based upon tLe rate for Calais, as per the Order 504 
now in cperation. From West Coast ports the rates for 
s'eamers not exceeding 400 tons gross register will be 
9d. above the rate for Calais, and a reduction of 6:. per ton 
will be made for war risk, so that tl.e rate for Ant we: p will 
be 31s. 3d. In the case of steamers over 400 tons gross 
regis.er the rate will be 9d. above the Cilais rate, and the 
‘rate, therefore, for Antwerp will be 29s. 6d., this rate being 
inclusive of cost of war risk insurance on ship. As regarcs 
sailing vessels, the rates rule 9d. above the Calais rate, 
but 30s. per ton is deducted for war risk, thus making the 
rate for Antwerp 5ls. 3d. 


Current Business. 


The general state of the coal trade shows no 
conspicuous change except that the demands for coals are 
more pressing than ever, and it is not possible to ecpe with 
them on anything like the scale that is desirable. Tonnage, 
as a consequence, is accumulating, and Tuesday the returns 
showed that, altogether, taking every class of boats, there 
were no less than 400 vessels in the docks at C:rdiff, 
Penarth, Barry and Newport. Vessels are suffering 
abnormal] periods of detention, and, unfortunately, work at 
the docks is slower as the result of the severe weather. 
Workmen engaged in the loading of steamers have declined 
to deal with washed coals owing to the fact that they are 
frcezen in the wagons, and it has meant digging them out, 
which entailed hard work and delayed tipping cperations. 
Large coals, which are less troublesome to deal with in this 
respect, have been in great demand, but stil! irregular 
conditions prevail. The difficulty of shippers is to secure 
prompt loading berths. Those collieries which are fortunate 
to have vessels under tips are fully engaged, but others 
are in the reverse position, and owing to the fact that there 
is not a ready outlet for their coals, have experienced 
difficulty in keep’ng their collieries working. The bulk 
of the coals are required for Allied destinations. but there 
is an increased inquiry for supplies for neutrals. The 
District Coal and Coke Supplies Committee has now con- 
firmed the arrangement that allocating neutral business 
to particular collieries is abolished, and all collieries are 
now free to quote and secure the highest price they can 





obtain above the minimum schedule which applies to 


neutral sales. At the moment, however, owing to the 
lack of adequate tipping facilities, collieries are unable to 
quote more than the minimum schedule prices. Bunker 
coals are very firm, but cargo sorts are weak, and standing 
stocks are heavy. Tne demand for coals for home con- 
sumption is very strong, and realising the need for house- 
holders to be well supplied the District Coal and Coke 
Supplies Committee has decided that the reduction of 12} 
per cent. as compared with the quantities for February, 
1917, which was to be in force this month, shall not be put 
into operation for the remainder of February. Coke 
market conditions are irregular, some makers having 
excessive stocks owing to not being able to secure export 
licences. Patent fuel is a strong market, and makers are 
well supplied with tonnage for the rest of this month. 
Pitwood is in better supply. but is none too plentiful to 
place collieries in a comfortable position. There is no 
change in the schedule prices ruling. 


> 
LatTER. 


Coal market conditions have not undergone any 
noteworthy change, and are still unsatisfactory from the 
point of view of shippers, as tonnage is exceptionally 
heavy, and coal supplies are fairly plentiful, but loading 
facilities are inadequate to meet demands. This has 
caused stoppage of work at a few collierios, owing to lack 
of empty wagons. Large coals are in strong demand, and 
bunker smalls are in good request, but other qualities 
are quiet. Coke is also in ex*ess of the deminds, and 
makers are representing to the authorities that export 
licences should be granted more freely. Patent fvel and 
pitwood are unchanged. Men to the number of 4000 are 
idle at the Dowlais steel works, owing to the strike of 
the quarrymen. The works have been at a standstill 
since Tuesday morning. The dispute is between the 
quarrymen and the Committee on Production, and the 
company is, therefore, not in a position to negotiate. 


Newport. 


The market for Monmouthshire coals continues 
very active, and shipments at Newport are on a brisk 
seale. Coll'ery salesmen can scarcely keep pice with the 
demand for large coals, while the inquiry for bituminous 
smalis is strong. 


Swansea. 


The anthracite market displays no material 
alteration. Large descr‘ptions rule very steady, but some 
of the other descr’ptions are none too well placed. The 
inland demand is very brisk. 


Tin-plates. 


The tin-plate market has develeped no new 
feature, but prices are quite firm, and the inquiry for 
prompt svpplies is fairly active. Quotations :—Block 
tin, £226 per ton cash ; £223 15s. per ton three months‘ 
eopper, £79 per ton cash ; £70 103. per ton three months. 
Lead; Spanish, £29 per ton ; spelter, £48 per ton. 





CATALOGUES. 





Tae BaitisnH REINFORCED CONCRETE ENGINEERING COMPANY, 
of 1, D ckinson-street, Manchester, has issued a wall card of 
tables for calculating the span and thickness ot slabs, reinforced 
with its material, for floors carrving from 401b. up to towt 
per square foot. Alternative sizes are g ven ellowing stresses 
in the reinforcem>nt of 25,000lb., 20,000 1b. and 16,000 Ib. 
per square inch. The first-mentioned is recommended. 


J. Samvet Wuire anp Co., Limited, East Cowes, Isle of 
Wight, have sent us a copy of their catalogue B/1918, which 
deals primarily with their White-Forster boilers, and also gives 
some excellent half-tone engravings showing steam launches and 
other craft built by the firm. The data concerning the boiler 
are most comprehensive, and a number of useful tables and a 
considerable amount of information regarding steam in general 
are included. Particulars are also given of the firm's smoke- 
tube launch boilers. 


Tae Suttivan Macarnery Comrany, of Chicago, has sent’ 
us the following illustrated descriptive bulletins :—No. 72 C 
dealing with the company’s drill sharpener for hammer-forging 
drill bits and shanks; No. 75 D. dealing with the “‘ W A—5” 
air compressors; No. 75 E, dealing with the “ W B—3”’ air 
eompressors: No. 75 G, dealing with small belt-driven air 
compressors-—single-stage ‘“ W G—3”’ and two-stage “* W H—3” 
—and No. 75 1, dealing with motor-driven portable mine-car 


air compressors. Class ‘** W K—2.’ 


Crorts, Limited. fhornbury, Bradford, have sert u- what they 
term 4 catalogue and price list of power transmitting machinery 
and appliances, but it is a great deal more than that, for it 
contains such a mass of most useful information and data con- 
cerning the subjects of which it treats, and those kindred to 
them. that it becomes a veritable book of reference which should 
prove of great value to those fortunate enough to obtain a copy 
of it. It is divided into sixteer sections, entitled Shafting, 
Collars, Couplings, &¢.; Rigia Plummer Blocks, Hangers, 
Brackets, Fixings, &c.; Sw:velling Plummer Blocks and Fixings ; 
* So ” Four-Way Adjustment Fitting:, Bearings, and 
Fixing: ; Ball Bearing Plummer Blocks ; Countershafts, Belt 
Shipping Gears, &c.; Belt Driving, Balance Wheels, Hand 
Wheels, Hoop:, &c.; Rope Driving; Gear Wheels, Friction 
Gears, &c.; Hand Gear Pulleys, Hauling Wheels, &c.; Friction 
Clutches, Operating Gears, &c.; Variable Speed Changes ; R ght- 
angle Drives; Hoists, Friction Craner, Balancing Machines, 
Anti-friction Metal, &c.; Belting, Ropes, Belt Clamps and 
Fasteners, Lubricaturs, &c.; and ‘ables of Weights and Measure- 
ments, with Formule for Calculating Speeds, Strengths and 
Powers of Transmitting Appliances, Belts, Ropes, &c. 


Str W. G. Armstronc, WHITwortH AND Co., Ltd., of Open- 
shaw, Manchester, have sent us a neat case containing the 
following catalogues dealing with small tools made of A.W. tool 
steel :—(1) Milling Cutter section, including milling cutters of 
all types, reamers, hollow m'lls, counterbores, circular parting 
tools, hacksaw blades, broaches, hobs, gear cutters, circular 
metal saws, &c. ; (2) Standard Gauges section, including plug 
and ring gauges. plug screw gauges, dumbell limit gauges, stan- 
dard reference discs, snap gauges, Morse taper gauges, B. and 8. 
taper cone gauges, vernier bore gauges, angle gauyes, slide gauge2, 
thread profile gauges, m'crometer gauges, measuring machines, 
&c ; (3) Tool Steel section, containing information regarding the 
various brands of tool steel supplied by the firm, with a large 
amount of interesting and useful information regarding the proper 
treatment of these steels ; (4) Twist Drill section, dealing with all 
types of twist drills and containing some notes on the grinding 
of drills, speeds and feeds, &c.; and (5) Screwing Apparatus 
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section, including stocks and dies and taps of various types and 
different threads, complete sets of taps and dies, screw plates 
solid dies, standard taps, machine taps, “‘ alternate relieved 
machine taps, gas or pipe taps, master taps, boiler stay taps,“ mud 
plug,” or ‘‘ wash out’ taps, chasers or screwing tools, tap 
wrenches &c. The whole series of catalogues is excellently 
got up and beautifully printed. 








ALMANACS AND DIARIES. 





CHARLES CHURCHILL AND Co., Limited, 9-15, Leonard-street, 
E.C, 2.—Wall calendar of the monthly tear-off sheet type. 


Me tprecms, Limited, of Timperley, near Manchester, have 
sent us a handy combined blotter, memorandum pad and 
calendar for desk use. 


JonES anD Sareman, Limited, Leicester.—Wall calendar 
of the bi-monthly tear-off sheet type, each sheet carrying hulf. 
tone reproductions of photographs of a selection of the tools, 
&e., made by the firm. 

Brett’s Patent Lirrer Company, Limited. Foleshill Works, 
Coventry.—-A wall calendar of the monthly tear-off sheet type, 
each sheet, as well as the cover, bearing a half-tone reproduction 
of some of the firm’s products. 


Tae SuBMARINE S1GNAL Company, Friars House, New Broad. 
street, London, E.C.—Dask calendar of the monthly tear-off 
sheet typs, each page of which carries an effective half-tone 
reproduction either of a well-known war picture or of a war 
photograph. 

Pres, Limited, 144, Queen Victoria-street, London, F.C. 4. 
—-Calondar of the daily tear.ofi sheet type. with large red figures. 
“Lhe card bears a reproduction in colour of a wheel titted with a 
Pirelli tire, from the hub of which project flagstaffs carrying the 
flags of the Allies. 

Tue “ Electrical Engineers’ Diary.’’—The diary for 1919, 
published by Messrs. 8. Davis and Co., of 30, St. Swithin’s-lane, 
contains all the usual features, but this year has a score or so 
more of pages, largely taken up by advertisements. Within its 
428 pazes there is a large amount of useful information on the 
generacion and application of electricity to various purposes 
under modern conditions from power supply to household 
balls. There are over a hundred pages of tables, giving cable 
sizes, &c., the Hom»-office rules, a list of supply authorities in 
the United Kingdom, and a catalogue of the London streets 
in which there are electric mains. The book is published bound 
in boards, with a daily diary, and in limp covers without the 
diary, both at 7s. 6d. post free. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Surrotk Iron Founpry Company, Limited, informs us that 
it has purchased a piece of land of 2} acres adjacent to a railway 
siding in Stowmarket, on which it is its intention to erect a 
modern iron foundry with up-to-date appliances. It hopes 
to have this new factory running during the present year. 


WE are informed that Sakchi, the site of the Tata Iron and 
Steel Works, has been re-named Jamshedpur by the Govern- 
ment of India, in commemoration of the founder. Mr. Jameetji 
N. Tata. The postal address will be in future The Tata Iron 
and Steel Works, Jam-hedpur, via Kalimati, B.N.Ry., India. 


Mr. W Berrerron asks us to announce that he has resigned 
his position with the Glacier Metal Company, Limited, and has 
become managing director of a new company whch has been 
registered under the style of the Universal Die Castings and 
Metal Company, L’m'ted, and the offices of which will be at 
7-9, Farm-lane, Walham Green, S8.W. 6. 

WE understand that the Newall Engineering Company, 
which, during the latter part of the war was taken over by the 
Ministry of Munitions, and operated as a national gauge factcry, 
has now reverted to its former proprietors, Peter Hooker, 
Lim'ted. Accordingly, it is understood that the company 
intends to reorganise and develop its pre-war business and to 
undertake the manufacture of additional specialities. The 
Newall Engiteering Company has appointed Captain R. J. 
Bray, D rector of the Machine Tool Section, Aircraft Production 
Department, as general manager. 

WE are informed that the firm of John Thompcon, of 
Ettingshall Engineering Works, Wolverhampton, and Dudley, 
which was established in 1840, has now been reorganised and 
form>d into four lim'ted companies :—John Themp on (Wolver- 
hampton), L'm'ted, manufacturing Lancash re boilers and 
welded work; John Thompson, Water Tube Boilers, Lim'ted, 
for the manufacture of water-tube boilers ; John Thomp-<on, 
Motor Pressings Limited, motor fram? pressings and general 
pressed work: and John Thomp-on (Dudley), Lim'ted, general 
construction work, steel chimneys, &c. An interesting feature 
of the reorganisation is that the heads of staff of the various 
departments have been brought on to the directorate of the 
various companies. 








Tare Roya AcricutturaL Socrery.—It is announced that 
the Royal Agr cultural Society will hold its show this year at 
Cardiff, from Tuesday, June 24th, to Saturday, June 28th. The 
total value of the prizes which will be offered for competition is 
£10,800. 

Tar Iron anv Steet InstitvuTe.—The annual and autumn 
meetings of the Iron and Steel Institute will be held at the 
Institution of Civil Engineers, Great George-street, Westminster, 
8.W. 1, on the following dates :—Annual meeting : Thursday 
and Friday, May 8th and 9th. - Annual dinner : Thursday, May 
8th. Autumn meeting: Thursday and Friday, September 18th 
and 19th. 

Moror-Cutture Weex.—There is being organised under the 
auspices of the French Ministry of Agriculture an exhibition of 
apparatus, tools and accessories specially designed for agricul- 
tural work by means of motors, and a competitive demonstra- 
tion of the working of motor-actuated agricultural implements. 
The name of ‘‘ La Semaine de Motoculture de Printemps” 
has been given to the undertaking, which is to be of an inter- 
national character, both French and foreign exhibitors being 
invited to take part in it. The exhibition is to be held at Saint 
Germain-en-Laye (Seine-et-Oise), from March 30th to April 
6th next, and further information can be obtained by applying 
to Monsieur le Secrétaire Général, Chambre Syndicale de la 
Motoculture, 30 Avenue de Messine, Paris VIITe . 


Tae Quepec Bripce.—We have received from the St. 
Lawrence Bridge Company, Limited, an exceedingly well 
produced and illustrated album containing a history and descrip- 
tion of the new Quebec Bridge. The letterpress gives a succinct 
and not too technical account of this great structure, so that the 
book can be read with interest even by those who have no great 
knowledge of bridge building, while the series of really first-class 
half-tone engravings makes the details of construction and the 
mthod of erection perfectly clear. The whole thing forms a 
most pleasing m-mento of the ful completion of an under- 








taking which will rank among the greatest feats in the annals of 
engineering. We may add that a large proportion of the 
illustrations employed has already appeared in our own oolumns. 
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PETROL-DRIVEN AIR COMPRESSOR 


LACY-HULBERT AND CO, LIMITED, LONDON, ENGINEERS 





Portable Air Compressor. 





A NEw type of portable air compressor has recently been 
put on the market by Lacy-Hulbert and Co., Limited, of 
91, Victoria-street, London, 8.W. 1. The machine, which 
is illustrated in the accompanying engraving, is driven by 
a petrol engine, and has been designed to meet the require- 
ments of such cases as bridge building, ship repairing, and 
water raising, where a supply of compressed air is required 
locally, and no other convenient source of power is 
available. 

The plant comprises a petrol engine with its fuel tank 
and radiator, an air compressor with its separate cooling 
water tank, and an air receiver. The component parts 


temperature of the material when issuing from the nozzle 
being from 5 to 10 deg. Fah. below its melting point. 


| Atomisation of the scale at the nozzle takes place at a 


temperature low enough to solidify the wax, but not the 
oil and low-melting-point paraffin, which must remain 
liquid. The atomised mass passes from the nozzle 
into a rapidly revolving drum, the periphery of 


| which is formed of a fine-mesh wire cloth, and the li quid 


portion is driven by centrifugal force through the interstices 
of the wire cloth, into an annular trough arranged outside 
the drum. From one to three minutes suffives for the 
separation of the heavy oil from the scale. The residue 
of yellow wax at this stage, not being sufficiently liquid 


| to be thrown cff through the wire cloth, adheres to the 


are all mounted on a stout frame built up of Gin. and 3in. | 


rolled steel joists, so that the complete unit can be picked 
up and put down wherever it may be required. The 
we ght is about two tons, and the overall dimensions 
1lft. 9in. long by 3ft. 2in. wide by 5ft. Llin. high, so that 
it can conveniently be carried on an ordinary 3-ton lorry, 
and, if necessary, run at work without being unloaded. 

The compressor is one of Messrs. Hulbert’s two-cylinder, 
watér-cooled machines. which have been mentioned in 
previous issues of THE ENGINEER. It works at a speed of 
some 320 revolutions per minute, and has a capacity of 
130 cubic feet of free air per minute delive-ed at a working 
pressure of 100 Ib. per square inch. Tae two cylinders are 
cooled by means of water jackets, which ex end over the 
covers besides embracing the barrels. Tne valves are 
placed in the cylinder covers and are all removable inde- 
pendently. An unloading valve is fitted on the inlet 
branch. 
such @ manner that the load on the engine is relieved when 
the demand for compressed air falls off. The crank shaft 
of the compressor is fitted with a heavy fly-wheel at one 
end, and a toothed gear. wheel at the other. Tue latter 
eng .ge3 with a spur wheel keyed on an extension of the 
engine crank shaft, which is supported by an outboasd 
bearing. 

The petrol engine generally employed is either of the 
Dorman, Aste*, Parsons or Austin type3, and is of some 
32 brake horse-power when running at 1000 revolutions per 
minu‘e. It is, of course, fitted with a governor. Tne 
radiator is of large capacity, and has a fan driven from the 
main crank shaft. The petrol tank has a capacity of about 
20 gallons, which is stated to be sufficient to keep the 
engine running for at least six hours. 

Tne air receiver has welded joints. It is fitted with a 
pressure gauge, safe'y valve, &c., and has a 2in. delivery 
connesticn. Above the receiver, but separated from it to 
prevent the transfevence of heat, there is a rive ed steel 
water tank for cooling the air compressor cylinders on the 
the-mo-syphon principle. 

We understand that Lacy-Hulbert and Co., Ld., have 
already supplied several of these sets to various Government 
departments. 








Purifying Paraffin Wax. 


A NOVEL method of purifying paraffin wax, devised 
by Mr. R. 8. D ckie, was described in the course of a paper 
before the Institution of Petroleum Technologists by 
Messrs. A. Campbell and W. J. Wilson. The idea is an 


improvement on what is known in the trade as the | 


“sweating ” process, where, in order to remove the heavy 
oil from the scale, it is stacked in stoves on racks which 
are arranged at a suitable angle. The temperature of 
the stove is then slowly raised to that at which the heavy 
oil sweats out from the scale, the oil flowing away by 
gravitation owing to the angle at which the racks are 


placed. This sweating process is expensive in fuel and | 


wasteful in time, the stacking and heating. of the stove, 
and the sweating out of the oil, requiring as much as from 
6to8hours. In Mr. D’ckie’s process the hard, m'ddle and 
soft scale, or a mixture of all three grades, is treated and 
converted into yellow wax in a single operation in the 
following manner :—The material to be treated is melted 
at as low a temperature as possible and is then pumped 


It is operated by the pressure in the rece.ver in | 


interior of the drum. The drum is, therefore, then heated 
electrically to about 140 deg. Fah., at which temperature 
the wax melts, and is driven off through the wire cloth into 
a second annular trough which takes the place of the 
first-mentioned or oil-recovering trough. 








Books of Reference. 





THe contents of this year’s issue of the ‘“ British 
Dominions Year-book,” which is published by the Eagle. 
Star and British Dominions Insurance Company, Limited, 
of Royal Exchange-avenue, London, E.C. 3, at the price 
of ls., are too numerous to mention in detail. We may 
mention, however, that among them are an article entitled 


| ** Gomradeship in Industry,” by Lord Levevhulme, and 


| others ; 


articles on “‘ The Fourth Year of the War.” by various 
authors; ‘‘ The Food Problem,” by Mr. J. R. Clynes and 
“The Russian Revolution,” by D-. Sergei de 
Vesselitsky ; ‘‘ Tne Sphere of the Chemist,” by Professor 
J. S. S. Brame; “ Paying the War B.ll,” by Richard 
Keegan; ‘‘ The Metric System and Decimal Coinage” ; 
“Tne Economic Werpon,” by Charles K. Sugden; ‘* The 


| Submarine and the Shipping Problem,” by Arthur Wallace ; 
“ Excess Profits Duty,” by H. L. Williams, F.C.A.; “O1: 
| An Imperial Problem”; ‘‘ Transcontinental Railways,” 





&e. Tuaere are also series of maps, diagrams and coloured 
illustrations, the latter including views of representative 
types of British and foreign aircraft. 





IN its 1919 edition the ‘“‘ Mechanical World Year-bock,” 
which is published by Emmott and C>., Limited, of 65. 
King-street, Manchester, price 2s. net, appears for the 
thirty-second successive year. Among the new features 
which it contains may be mentioned a lengthy section 
dealing with the properties of metals and alloys; which 
contains a large amount of practical and useful information. 
Another new section relates to steam heating. The section 
on grinding has been extended to cover inte-nal grinding, 
and the table on cutting speeds has been enlarged, while 
the table of cubes, square roots and cube roots has been 
amplified considerably. New tables are given of the 
weghts of balls and rivets, and the principal trigono- 
metrical formule are now excluded. There are, in addition, 
other innovations and expansions, so that the book should 


| prove to be of even greater value than its forerunners. 


through a spraying nozzle, where it is acted upon by 4 | 


blast of cold air which atomises and chills the scale, the 





Tu1s year’s edition of *‘ L’Annuaire ’—which is pub- 
lished by Gauthier-Villars et C.e., 55, Quai des Grands- 


| Augustins, Paris, at a price of 3f., postage extra—resembles 


closely its forerunners. It is true that there have been 
certain suppressions, but to counterbalance that there 
have been additions, and on the whole the volume appears 
to be just as useful a book of reference as ever. As to its 
general contents, it needs no enumeration, since it is so 
well known. There are two special articles. They are 
“Wigures d’équilibre relatif d’un liquide homogéne en 
rotation, dont les éléments s’attirent suivant la loi Newton,” 
by Monsieur P. Appell, and “La détermination inter. 
(érentielle des ‘diamétres des astres,”’ by Monsieur Maurice 
Hamy. 


2 





WE have received a copy of the 1919 issue of “ Preston 
Tide-tables and Port Information,” which is published by 
the Corporation of Preston. With the exception of altera- 
tions in the tide-tables, the book appears to be word for 
word the same as the 1918 issue. 





British Patent Specifications. 


When an inrention in ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Sveuth ton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first yiven is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete #pecification. 
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INTERNAL COMBUSTION ENGINES. 


121,891 (6183 of 1918). April 11th, 1918.—RecrprocatTina 
Enores, Sir W. G. Armstrong, Whitworth and Co., Limited 
Louis John le Mesurier and Norton Legge, all of Elswick 
Works, Newcastle-on-Tyne. 

The specification for this invention refers broadly to recipro- 
cating engines, but it is evident from the drawings that it is 
intended primarily to apply to petrol engines for aeropiane 
work, and that double-acting cylinders are contemplated. The 
object of the design is to obtain a rigid and compact construction, 
and at the same time prevent the rever:al of torque in the several 
crank shafts which are included in the arrangement. The illus- 
tration is a longitudinal section through one set of cylinders, 
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seven of which are grouped round the main driving shaft. 
That shaft is provided with a bevel wheel with which mesh 
seven bevel wheels, each of which is fast on the crank shaft 
of one set of cylinders. There is a connecting-rod connecting the 
crank shaft to a piston working in the first or left-hand cylin- 
der. Coupled to this piston by arod H are two other pistons 
working in separate cylinders to the right, which are suitably 
water-jacketed in the case of an internal-combustion engine. 
Cylinder heads are interposed between the several cylinders.— 
January 9th, 1919. 


DYNAMOS AND MOTORS. 


121,774 (18,048 of 1917). December 5th, 1917.—ARMATURE 
Ventitatine Fans, H. Chitty, The Coppice, Richmond- 
road East, New Barnet. 

The form of fan or impeller for ventilating dynamos and 
motors, shown in the illustration, is claimed to be an improve- 
ment on existing patterns specially applicable to machines in 
which both members rotate. The fan vanes A are pivoted on 
small brackets B, which are attached to angle rings C on the 
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rotating member. Stops D are formed on the brackets to limit 
the movement of the vanes, which will naturally take up such 
a position as to create an outward draught regardless of the 
direction of rotation. A guard E is arranged outside the fan, 
and has openings in the sides to provide egress for the air.— 
January 9th, 1919. 


CONDENSERS. 


121,775 (18.481 of 1917). December 13th, 1917.—ConDENSERS 
For VartantE Loaps, D. B. Morison, Hartlepool Engine 
Works, Hartlepool. 

With condensers working under variable load, for example, 
an auxiliary condenser on shipboard, in which the amount of 
steam to be condensed depends on the number of auxiliary 
engines in use, the temperature of the condensate varies con- 
siderably with variations in the quantity of steam condensed. 
In condensers of this kind, whether worked at atmospheric 
pressure or under vacuum, it is usual to circulate such a quantity 
of condensing water that at the max'mum or peak load the 
temperature of condensate will not exceed the desired pre- 
determined high li:nit which can be satisfactorily dealt with by 
the dischargirg pump; the temperature of the condensate 
falling with reductions in the steam load, until at light load it 
is very considerably below the high limit desired. In Mr. 
Morison’s new condenser the condensate is subjected to the 
cooling action of the circulating water in proportion to the 
quantity of steam being condensed. The temperature of thn 
hot-well discharge is thus kept fairly uniform, and the pumps can 
work to the best advantage. Referring to the sectional drawing, 
the steam enters the condenser at A, and passing between the 
partitions, condenses and falls to the bottom of the casing. 
‘An opening B is provided to communicate with the hot-well C, 
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and is fitted with a valve D, which is adjusted to 
of d t ding with light loads. 
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temperature. If the quantity of steam delivered to the con- 
denser increases the opening B cannot readily pass all the 
condensate and it backs-up, flooding the tubes E, until the water 
overfiows at the opening F, and thus finds its way to the hot- 
well. It will be seen that in this way the quantity of cooling 
water can be considerably reduced, as its effectiveness in cooling 
the hot-well discharge varies in proportion to the load on the 
condenser.—December 13th, 1918. 


ELECTRICAL. 


112,269 (18,778 of 1917). December 18th, 1917.—Arnc Lamps. 
Helge Sven Albert Rydberg, Lund, Sweden. 
This invention relates to improvements in electrode are lamps 
of the type having a cylinder or rod electrode co-operating with 
a tubular electrode. According to the present invention, the 
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cylindrical or rod electrode A faces the tubular electrode B 
in contradistinction to being enclosed by it as hitherto, the direc- 
tion of the arc extending substantially at right angles to the axis 
of the electrodes.—Decemver 18th, 1918. 


MOTOR CARS. 


121,888 (5823 of 1918). April 5th, 1918.—Gear Box Prnton 
Saarts, The Austin Motor Company, Limited, Longbridge 
Works, Northfield, B.rmingham, and Sir Herbert Austin. 

The Austin Company has secured patent rights for a method 
of fixing separately formed gear wheels on to shafts, in which 
pinion teeth are cut, by means of extensions of those teeth. 

The teeth, in fact, form splines, which engage with correspond- 

ing grooves in the bosses of the wheels. ft is not necessary, of 

course, that the teeth shall be in a continuous length, as they 
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may be divided into two or more lengths, provided that the 
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The body of the valve is connected with the train pipe by the 
opening A, and with the cylinder by the port B. The release 
valves, which admit air to the cylinder, are shown at C and D. 


N? 121,761 





C is a ball valve with a brass seating, while D is a poppit valve 
on a leather ——.. A spring presses the poppit valve on to 
its seating with a force of about 10lb. The valve D can be 
lifted by any convenient means. The first movement of the 
valve D takes it off its seating and subsequent movement opens 
the ball valve C to admit air to the cylinder. by means of the 
— E and pin F. The inventor claims that the use of the two 
ves a than doubles the efficiency of the device.— December 
31-2, 191 


i of 1918). January 22nd, 1918.—Hose Couptines, 


ton, Manchester, and Jabez Muckett. 
Over the end of the hose a metal sleeve A is slipped. The 
sleeve is flanged and bell-mouthed at one end, and i» drawn up 
to the thimble B by means of the internally threaded nut C. A 
nipple, with a central boss, D, is slipped into the end of the hose. 
The nut C on the sleeve A is screwed upon the screwed thimble 
B, whilst this thimble is held stationary by any convenient tool 
or device, and this action causes the end of the hose to be bedded, 


N9°121,840 
E 











(S255 rrr D 


OPT RL he igihdhcidA 
7, 























e 


fluid tight, upon the conica) seat of the thimble, whilst the sleeve 
A is forced tightly upon the hose, where it is bulged out by the 
conical enlargement upon the nipple D inserted in the hose. 
The connection of the hose to the main machine, or the like, 
is made by means of the union E on the thimble. The construc- 
tion not only provides a simple and fluid-tight connection, but 
the parts can be made small, compact and light, and a ready 
eonnection can be easily effected at any time.—January 9th, 
1919. : 


121,860 (3442 of 1918). February 27th, 1918.—Hypravtic 
Jacks, Tangy:s Limited, Cornwall Works, Smethwick, and 
E. Johnson, 6f, Wellington-road, B.l<ton. 

A hydraulic jack is provided with two rams to give a quick 

adjusting action or light load lift and a slow speed heavy lift 

movement. Only one pump is used. The light load ram A is 
attached to the moving part of the jack and works inside the 
heavy load ram B. The pump is shown at C. For quick 
adjustment water is pumped through a passage drilled down the 

ram A, and as the head rises, leaving a space above the ram B, 

another supply of water gravitates freely from the cistern D to 

fill up that space. When it is desired to make a heavy lift the 
gravity passage is closed, and pressure water admitted above 
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the ram B. The valves which effect these changes are 
shown in detail. The spring-controlled valve E can, by 
revolving the wing nut shown at the right-hand side. be 
ge off its seating by an extension on the valve F. 

ith the valves,as shown in the upper illustration, water is 
forced from the pump C through the passage G to act on the 





lengths are in true alignment. Nor is it essential that the 
grooves of the wheel, or wheels, shall be the full depth of the | 
teeth. Conveniently, the nave of the wheel would be bored 
to about the diameter of the pitch circle of the teeth, in which | 
case the grooves of the wheel would be cut to fit along the parts | 
only of the teeth which extend beyond the pitch circle. The | 
wheels can be fixed in any convenient manner to prevent their 
moving endwise on the shaft. The illustration shows two 
alternative systems of fixing the wheels.—January 9th, 1919. 


MISCELLANEOUS. 
121,761 (15,906 of 1917). October 31st, 1917.—Vacuum Brake 


Gear, Walter Charles Echlin, 31, North-road, Mogulpura, | attaching the bars to the purlins by means of the thimbles which 
: 3 ee: are the subject of this invention. % The chief merits of the system | Cayarr. — Phi “ea Hall, Park-row, Leeds. 
With the object of making it more certain that leakages shall | are that it facilitates renewals and repairs, while the bars will i i 


Punjab, British India. 





—- His closed. With the valves in mid-position water can 
nd its 

G, J, and H, so that the load is lowered.—January 9th, 1919. 
121,861 (3535 of 1918). February 28th, 1918.—Merat Giazina 


high-s ram A, while water gravitates through the passages 
H and J from the cistern D to the space above the ram B. 
With the valve E forced off its seat by the closing of the valve F, 
as shown in the lower illustration, water passes from the pump 
through the channels G and J to both rams, while the gravity 


way back from the rams to the cistern by the passages 


Bars, F. Bottomley, Highfield House, Northope, Mirfield, 

= J. H. Booth, 4, Waverley-street, Saville Town, Dews- 
ury. : 

A variation of the usual type of lead glazing bar consists in 








not oecur through the hand release valve of a vacuum brake | 
n these circum- | system, and thus destroy the vacuum unintentionally, the 
g action | inventor employs what he describes as a “‘ double seal” valve. 
of the lower rows of tubes E. and flows away at a satisfactory 





Fes. 14, 1919 





ack closer for transit than is ggg when they have fixed studs 
or attaching them to the purlins. The underside of the flanged 
base of the glazing bar A is bored and tapped to receive g 
number of small thimbles or sockets B, threaded both internally 
and externally, each thimble or socket B having a shoulder } 
which is welded or soldered as at D to the lead cover E of the 


N° 121,861 


daway and Co., Lim ted, Cheltenham-street, Pendle- 





w 
Vv 


glazing bar. These screwed thimbles or sockets B are adaptei 
to receive correspondingly threaded nipples, set screws F, stuis, 
bolts G, or like devices whereby the glazing bar A may be 
attached to the purlins H as shown. The usual! bottom stop K 
may also be attached as shown.—January 9th, 1919. 








Forthcoming Engagements. 





TO-DAY. 


Tse Evecrro-Harmonic Sociery.—Venetian Chamber, 
Holborn Restaurant. Concert (Ladies’ Night). 7.30 p.m. 


Royat Institution oF Great Brirary.—Albemarle-stroet, 
Piccadilly, W.1. “ Earthquake Waves and the Interior of 
the Earth,” by Prof. Cargill G. Knott. 5.30 p.m. 


Puysioat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8S.W. ‘* Tempera- 
ture Coefficient of Tensile Strength of Water,” by Principal 
S. Skinner, and Mr. F. W. Burfitt ; ‘‘ Vector Diagrams of some 
Oscillatory Circuits used with Thermionic Tubes,’’ by Prof. 
W. H. Eccles ; “* A Small Direct-current Motor using Thermionic 
Tubes instead of Sliding Contacts,” by Prof. W. H. Eccles and 
Mr. F. W. Jordan. 6 p.m. 


MONDAY, FEBRUARY 171s. 


Royat Soorety or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture II.: ‘* The Scientific Problems of Electric Wave 
Telegraphy,” by Dr. J. A. Fleming. 4.30 p.m. 


Tae InstirvTiIon oF Sanrrary ENoInrers.—Caxton Hall, 
Westminster, S.W. 1. Presidential Address. 7.30 p.m. 


TUESDAY, FEBRUARY 18ru. 


InstTrTuTION OF PegTROLEUM TECHNOLOGISTS.—House of 
Royal Society of Arts, John-street, Adelphi, W.C.2. Paper, 
“The Financing of Oilfields,” by Mr. Montagu-Summers. 
5.30 p.m. 


Royat InstirvTion or Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. “* The Develop t of Aeropl in the Great 
War,” by Capt. G. P. Thomson. 3 p.m. 


Taz Junior InstiruTion oF Enoineers (NortH-Eastern 
Section ).—Mining Institute, Newcastle-on-Tyne, ‘‘ H.T. Trans- 
mission Lines, Overhead and Underground,” by Mr. G. 8. 
Lisle. 7.15 p.m. 





WEDNESDAY, FEBRUARY 19ra. 


Tur Inpusta1at Reconstruction Councit.—Saddlers’ Hall, 
141, Cheapside, E.C. 4. “‘ The Responsibility of Trade Unions 
in relation to Industry,” by Right Hon. J. R. Clynes, 4.30 p.m. 


Rovat Agronavttoat Soctety.—Central Hall, Westminster. 
Leeture, “‘ Civil Aerial i rt: Is it Practicable, is it Safe, 
and is it Profitable ?” by Mr. C. Grahame-White. 8 p.m. 


OYaAL Mereorotocicaa Socrery.—70, Victoria-street, 
estminster, 8.W. 1. Papers, ‘‘ The Lunar Tide in the Earth’s 
Atmosphere,” by Mr. S. man; ‘*‘ The Gunfire on the Con- 
tinent during 1918: its Audibility at Chignal St. James, near 
Chelmsford,” by Mr. Miller Christy. 5 p.m. 

LiveRPOOL ENGINEERING Socrety.—Royal Institution, Cole 
quit-street, Liverpool. Paper, ‘‘ Boiler Mountings,” by Mr. J. 
Purves. 8 p.m. 

Royat Socrery or Arts.—John-street, Adelphi, W.C.2. 
“The Use of Electricity in Agriculture in Germany,” by Mr. 
John Francis Crowley. 4.30 p.m. 


THURSDAY, FEBRUARY 20ra. 


InstirvTio oF Execrrican EnciIneers.—Institution of 
Civil Engin , Great George-street, Westminster, S.W. 1. 
Lecture, “‘ Die: ctrics in Electric Fields,” by Mr. G. L. Adden- 
brooke. 6 p.m. 

InstiTuTION oF Locomotive ENcGIngERs.—Caxton Hall, 
Westminster. Paper, ‘‘ Locomotive Building Practice,” by 
Mr. T. Thompson. 7 p.m.. , 


FRIDAY, FEBRUARY 2lsrt. 


Royvat Institution or Great Barrary.—Albemarle-street, 
Piccad tly, W. 1. “ Clock Escapements,” by Mr. A. T. Hare, 
5.30 p.m. 


TUESDAY- FEBRUARY 25ru. 


Tue Ixtuumtinatine Enorngeeerine Socrety.—Royal Sosiety 
ot Arts, John-street, Adelphi, W.C.2. Paper, ‘‘ Some Notes 
on Railway Lighting and its Maintenance,”” by Mr. A. Cumming- 
ton. 8 p.m. 


Tae InstiroTIon or Locomotive Enoinerrs: LgEps 


Paper, 





“ Standardised way Wagons,” by J. R. Bazin. 7 p.m. 
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BLEVENPENCE. 
a 
PUBLIC NOTICES PUBLIC NOTICES PUBLIC NOTICES SITUATIONS OPEN (continued) 
The Admira!ty has for Dis- Herict- Watt College, Edin- | (‘ounty Borough of Huddersfield. | yANtED..GENERAL, Mood Gasiogrine qualihes 
POSAL TEN AIR COMPRESSORS. GH. The Corporation invite APPLICATIONS for | tions, preferably with knowledge of yom keeping.=- 
complete with Ten 33 H.P. Camp bell Oil Pane A. P. URIE, A., D.Sc. APPOINTMENT in the Borough Engineer's Depart- Address, with full particulars, S. B 
ines, complete with spare gear; all in new con- | | SPECIAL FIRST, SECOND and THIRD YEAR nt of experienced ENG ING ASS TS. | Peat and Co.. 11, Jronmonger-lane, London. E, £. re 
Ex nes* tying at the Admiralty Machinecy Store, New INTENSIVE COURSES for ents demobili Full particulars and statement of duties may be A 
que Ironworks, Halifax. from the For will C MENCE on 15th APRIL | obtained on spplication Vy, the undersigned. Paid 
Yender forms. , due for ion by fee Bie, pearsh: next, and continue till 25t. July, in the subjects of y oy u . Ez. WASTED. WORKS MANAGER (Full Shop Hours) 
may be obtained on application to the MECHANICAL ENGINEERING Borough Engi for Engineering Works in N.W. of England, em- 
NTRACTS (Sales Branch), Admiralty, Whitehall. ~ ? Engineer and Surveyor. ludi 
oer. ELECTRICAL ENGINEERING, Borough Engineer and Surveyor's Office og gg a gd oe 
» Peel-street, Huddersfield, 2196, The Engineer 





G. i 


MINISTRY OF MUNITIONS. 


FOR SALE 
(by direction of the Disposal Board). 


Vational Projectile Factory, 


DUDLEY, 
WORCESTERSHIRE. 
CONSTRUCTION .. Main , raising. steel framed 
with rick filling; rovfs, 
po MB. slated ; floors), 


mostly concrete. 
AREA OF LAND 7 acres, 3 roods, 36 poles. 


GROUND. AREA 


BUIL DING S 240,570ft. super. 
‘cia wis Electric, hydraulic, steam and 
pneumatic, 
LIGHTING Electric. 
HEATING Electric radiators and stoves. 
OFFICE ACCOM- 
MODATION .. For about 200 clerks. 


MESS ROOM AC. 
COMMODATION For 2270 persone. 
Further particulars may be*had!upon application to 
THE LANDS DIRECTORATE, 
Charing Cross Embankment-buildings, 
/illier’s-street, 
London, W.C. 1 


a 


2471 


BLAST.FUREACS AND Cl, TANKS FOR SALE. 


on binna OF MUNITIONS has 
| pal 


Ts SA 

(1) FONE Richmond GAS and AITR- 
BLAST FURNACE, 15ft. Gin. eep by 
3ft. 3in. dia., and Equipment, consisting 


one belt-driven rotary positive Air 
complete with fast and loose 


of 

pnt A 
LEA escape valve and striking gear. 

(2) SIX Cy ANKS, approximately 8ft. by 5ft. 6in. 

by 1ft. 8in., average thickness in metal 7-8in. 

(3) SIX G1. TAN a spprosiostey 2ft. by 2ft. by 


{ and a lin. thic 
4) ONE STRAIGHTENING PRESS TABLE, about 
6ft. by 4ft. by 3ft. Gin., average thickness 
in walls 3in., weight of table about 8 tons 
Forms of Tender can be obtained from the SEC TION 
DIRECTOR, D.D.2.B., Room se Hotel a ae 
a 2. 479 


Northumberland-avenue, London 
By ast wexteaslon. Salary £200, rising 
to £230. Free passage and unfurnished quarters. 
—Candidates, age 25-30, experienced in Modern Roaa 
Sestruciion, all branches, including Asphaltic Sur- 
fucing, Tar Paving, Sett Paving and General Main- 
tenance, under a Borough Engineer, capable of 
Measuring Up and Preparing Statements of Work 
aS should fe in writing, stating age, whether 
married and experience, to the CROWN 
THE COLONIES, 4, a 





(Overseer Required by 


Kong Government. Three years 


eeu sa 8. we 





Section Engineers Required 
to carry out Construction of Sections 
of Railway under the jurisdiction of 

the Federated Malay States, Railway Construction 
gapariment. and to keep all the Accounts, Records, 
connection with the work. Must be fully 

fualiftea Qallway Ensipoce. capabie of Setting Out 


and Constructing al ork in connection with 

Railway. Engagement on agreement for two years. 
Salary £400 per annum, with a duty allowance of 
#40 per annum, and muted field allowance of 


dols. per month. Free unfurnished camp quarters. 
Free passages 
Candidates, who must be unmarried and between 
and 45 years of age, should apply at once, by 
letter, stating age and giving By prticulars of train- 
ing and experience, to the AGENTS FOR 
THE COLONIES, 4, Minlbank, * We 61 





Phe Propri: tor of Letters Patent 


é No. 11,483/10 relating to 
MEANS MITTING WATER 


FOR TO THE 
Bd Ae CHAMBERS OF EXPLOSION 


ENG 
DESIRES to DISPOSE of his Patent or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the patent in 
this country. 
Inquiries to be 
CRUIKSHANK 1 ce FATRW EATHER, i mated: 


65-66, Chancery-lane, London, Ww: c. 
MENTS BOARD 


Phe Civil 
(Established 1912), 


8, Princes-street, 
mmunications by, letter or only oA 
The B me includes amon istered with it 
& considerable number of fully trained ENGINEERS 
who have resigned or who are about to resi nt their 
Commissions in the Army, and INVI ee INQlt 
from EMPLO bh in all 
who rant Pa hen 
\OTICE of VRC ANCTES for acd g or APPREN. 
TICES ed fro 





Engineers’ Appoint- 





ing 


MINING ENGINEERING. 


These Courses will be suitable for students desiring 
to refresh their knowledge, or who wish to qualify for 
the Diploma of the College, and will count as 
equivalent to one year of the usual Three Years’ 
Course for the Diploma, either in the first, second 
or third years. 

‘ee, £12 128. Matriculation fee, 5s. 


APPLIED CHEMISTRY. 


Ror ame Courses in Applied Chemistry can also be 
obtained. 

The attention of demobilised students is directed to 
the arrangements made by the Government for pay- 
ment of fees and maintenance of approved applicants. 

Students desiring to enrol must apply, stating full 
particulars as their pre-war University or Technical 
( ‘ollege training to the IN TERIM PRINCIPAL, 2564 


[ast London College 


a 

(ONIVERSTTY OF LON Boo 
A LECTURER in ELECTRICAL ENGINEERING 
is hEQU IRED at the above College. 

Jorkshop experience is essential, and candidates 
should be_ able to deal «gen 4 with the subject of 
Dynamo Design. Initial salary £250 per_annum. 
Further particulars may be obtained from Professor 
J. ze MacGregor-Morris, at the College, Mile End- 
roac 


E. 1. 
Applications should be forwarded to the Beoe- 
TRAR not later than 28th February. 








London County Council. 


INSTRUCTOR OF BaRpace are. either resident 
or non-resident, WANTED the Linden ge 
Residential School for elder. * boys, Boling- 
broke-grove, ¥ w.il The 
candidate will be requir joodwork and 
Bent Iron Work, and a knowledge of Mat-making and 
Chair ae is desirable. Salary oa ay mo candi- 
dat | £150 a year, rising to £200 by rly ynoremente 

of £7, plus war bonus. Apply ny EDUCATION 
OFFICER (8.8. 6), London Coenty pousell, mp 
tion Offices, Victoria-embankment, W.C.2 (stamped 
addressed foolscap envelope necessar a Form of 
application, giving ee hee will then be sent. 
Form must be returned by a.m. on Thursday, 3 th 
February, 1919. ‘Canvassing’ disqualifies. 249: 


° a) 
Wellington Scho '] Somers: t ~ 
ENGINEERING MASTER REQUIR in 
May next. Practical knowledge in Mictricite and 
Magnetism and workshop experience in Metal Work 
essen tia, 
Apply, HEADMASTER, Wellington School, Somer- 
Spann __ 2493 








Korough of Hammersmith. — 
STORES FOR ELECTRICITY WORKS. 
The Borough Council invites TENDERS for the 
SUPPLY of the following STURKES for the periods 
= 20 six or twelve months, ending 31st March, 


BROOMS and BRUSHES; (b) ELECTRIC 
LIGHT SUNDRIES ; (c) FILES ; (d) FIRE BRICKS, 


CL a and LIME;  (e) INSULATED WIKE; (ft) 
METALS ; _(g) UILMAN’s GOODS; (bh) CABLE- 
JUINTING MATERIALS ; “i SCREWS « ; j) TOOLS ; 


(k) JULNT BUXKS and CONNECTION 

Form of Tender and further pentiantars can be 
obtained on application to Mr. G. G. Bell, Borough 
Electrical Engineer, 85, Fulham’ Palace-road, 
upon receipt of a stamped add. ressed foolscap envelope. 
Sealed Tenders, endorsed ‘* Tenders for Electricity 
Stores,’” must be delivered to me at the Town oe 
Hammersmith, not later than 4 p.m. on Wednes 
lzth March, 1919. The Council udes not bind feel 
to accept the lowest or any Tender 

LESLIE. ta 


wh Clerk. 
Town Hall, Hammersmith, W., 
l4tn Fevruary, 1919. 2546 


rr ity of Birmingham. 
TRAN ATS DEPARTMEN 
STEEL TRAMWAY RAILS AND FASTENINGS. 

The Tramways Ay 3 mittee invite TENDERS for the 
MANUFACTURE, SUPPLY and ehh el of 1200 
Tons of GROOVED STEEL GIRDER RA 

Specifications, general conditions, form “OP “Tender, 
ana drawings may be obtained from the a rege 
on payment of a deposit of One Guinea, which wilt! be 
Fg oe if a bona fide Tender is sent in, as soak as 

he Tramways Committee have adjudicated upon the 
various Tenders. 

Extra copies of the specification anf drawings can 
be had on payment of a turther tee of Half a Guinea 
per set. which will not be return 

Persons tendering must at the time 4 tendering and 
at all times during the execution of the works be 
paying ail their workpeople not less than the «ad 





18th February, 1919. 2559 


and mor epeme —Address, 
Offive. 





ounty Borough of Sunderland. 


TRAMWAYS DEPARTMENT 
PERMANENT WAY ENGINEER. 
ne a gy are WAN from ualifi 
‘sons he POSITION of PERMAN WAY 


NGikeeR a the General Manager and Engineer 
f Tramw, 


Applicants should be civil engineers, and have had 
practical experience in the Construction and Mainten- 
ance of Tramway Permanent ver and the control and 
manegomens of men. salary £300 per annum. 

Applications, patios fall qualifications, &c., 
together with copies of three recent ane page and 
endor * Permanent Way FEngineer,’’ must be 
delivered at my office not later than Twelve Noon on 
Monday, the 10th day of March, 1919. 

H. CRAVEN, 
Town Clerk. 


2481 


Town Hall, Seedeiens. 
February 12th, , 1919. 


The Basset Mines, Limited (in 


LIQUIDATI 
PANIES, 





ON ). 
COLLIER 


TO MINING COM OWNERS, 
CHINA CLAY CORP: ORATIONS. CONTRACTORS. 
TIMBER MERCHANTS AN THERS. 


TENDERS are invited for the MINING MACHI- 
= and PLANT of the above mines, a. 
One High-pressure Compound Differential Pum 
Engine, cylinders 40in. by 9ft., 80in. by 10ft., Rite 
fe heaters, surface condensers and main 
Two 80in. Cornish Pumping Engines, with surface 


balance beams. 
Cross-compound Corliss Valve 


One Horizontal 
Winding Engine 
ne pair Horizontal Winding Engines, with 

Cornish drop valv 

Four Cornish Ww inding Engines. 

Winding Engine. 
One Capstan Ensine. 
One Compound Steam and Two-stage Air Reider 
ay Fraser and Chalmers; 3000: 


ute. 
One pair Horizontal Air Compressors. 
Two Cornish Double-acting Stamping Engines. 
Three Horizontal Engines 


Eight neashire, twenty-five Cornish and one 
Vertical Boilers 
One 30 H Pp. 20in. gauge Locomotive. 
won Clayton and Shuttleworth. 5.ton Steam Tip 
agon 
Rock. Breakers, Vanners and other 7. 


dressing Machinery ; Rock Drills and parts; Lathe, 
&e., and other small machinery. 

Head Gears and Pulleys, Wire Ropes and Rails. 

A very large quantity of Pipes, from 22in. diameter 


own, 

A considerable quantity of large Timber. 

A list of the machinery and plant will be ready 
on the 15th instant, and will be forwarded on appli- 
cation to the undersigned, with conditions and dates 
for tendering. For —— ae and to view, 
spetiention should to the undersigned at the 

ASE! 


lines, Redruth. or Public Buildings, 
Penzance. 
R. RENDLE, 
H. H. PEZZACK, 
Liquidators. 
10th February, 1919 359 





PLANT FOR SALE. 


Te, Bootle Co poration are 
pared to RECEIVE orrEss for the 
PURCHASE of the PLANT erected => he Pine-grove 


Electricity Works. The plant inclu 
sone ee aes LANCASHIRE BOILERS. 100. Ib. pressure, 


8ft 
wah OUR LANCASHIRE BOILERS, 160 lb. pressure, 
Right's SUPERHEATERS in downtake of same. 
TW f Green’s ECONOMISER 
ONE coo K. Ww. Ferranti Cross- Pern ‘VERTICAL 
ENGINE and Bruce Peebles DYNAMO, 440-550 


VON me K.W.. Belliss Triple-expansion ENGINE 
and E.C » DYBANO. 440-5 50 V.D.C. 
THREE 0 K.W. Beli 


iss Compound ENGINES and 

Parker DYNAMOS. 440-550 V.D. 

TWO 75 K.W.s Belliss “Compound ENGINES and 
uce Peebles DY NAMUS, 220 
AA aig Korting JET’ CONDENSERS for above 

ngines. 

Offers will be considered for the whole or any part 
of the equipment 

The Corporation do not bind themselves to accept 
any offer. 

—— to be endorsed ‘‘ Offer for Plant,’’ to be 


T. DAWSON CLOTHIER, 
Borough Electrical Racine, 


— 





Pine-grove, Bootle. 


PPLICATIONS are INVITED from First. class 
ENGINEER, who has an all-round experience in 

an lron oundry ‘ac . _ who is 
thoroughly acquain wit bour-saving Machinery 
and Appliances, for the SUPERVISION of the EREC- 
ION of a modern PLANT, with a view to subse- 
quently tehius over the General Management: The 
works will be erected in South Wales.—Applications, 
with testimonials, stating experience, age and salary 
required, to be addressed to 2485, The Eaeincias A 
2485 «a 





SSISTANT ENGINEER REQUIRED by a Research 

Association, Rertly for Drawing-office and partly 

for Experimental Workshop experience desir- 

able.— Write, stating "age, full particulars of training 

and salary expect to Box 1588, Willing’s, 125, 
Strand, W.C. 2. 2547 A 


CAE. FoCEe ENGINEER as_ASSISTANT 
IGNER ; ust have good Drawing-office 

and Shop experience, preferably small Steam 

Turbine Work and allied 

man preferred.—Address, giving particulars of educa- 

tion and experience, stating age, salary required and 

Gate of commencing new duties, 2535, The are 

ce. 








ENTRAL AFRICA.—FIELD SURVEYORS (Age 
between 21 and ry ) REQU JIRED Sey tye ny 
Applicants must be fully qualified and have had pre 
vious Bush experience. —Write, stating age, aper- 
ence and salary desi to ‘* F.557,”" Lee an 3 — 
ingale, Advert. Offices, Liverpool. 


INGINEER SALESMAN (30-34), Well Educated, 
energetic, WANTED now train for 

ANAGING ENGLISH AND CONTINENTAL 

MACHINERY BUSINES 7 

under General Manager. clever 
salesman, fluent French essential ; “spanis and 
Italian advantage. Tactful, able correspondent and 
organiser. Must travel Continent occasionally. Good 
knowledge Grinding, Conveying, 
Works Plant us. 


pos: 
; testimonials, salary, when free, &c., to 
The Engineer Office,. 2 


XPERIENCED SALESMAN, Gaur or CHEMI 
CAL ENGINEER REQUIRED, salary and 
mmission; well up in General Chemical Plant. 

including Coal Tar By-products, Solvent Batressen 

very, Distilling and Evaporating Plan 
Address. stating salary required and full articulars, 
» The Engineer Office. 2531 a 


ENERAL MANAGER WANTED by an Important 
Association of Manufacturers; Trade Organisa- 

= and Secretarial qxperignes essential. Salary 
per annum.—Write, 11,334, ¢.o. A. J. 
Wilson and Co., Ltd., 154, eB" road, — : 





vantageo 
ition.—Write nationality, S wis. 
aad 











18 A 
ysAmscee BRQUINED for Wharf on Thames ~ 
Bi ials, good p hysique, organiser, power to 
control and knowledge. of machinery.—Address, 


stating experienss. 
The Engineer Office. 


INING.—An Active Mak WANTED as a 


age and salary —" Sm 





ANT for Northern Nigeria; one ed 
to work on the rivers and used ‘to ‘‘ Empire” or 
Banka” Drills.—Write only, ere Ba pst: 


ticul and stating salary uired, 
£0, 2 w. Vickers and Gon Ltd., 5, Nicholas-laue, 





LD-ESTABLISHED ag agg oo Firm, Manvrfac- 
turing a_ Speciality great and increasing 
demand, REQUIRES the SERVICES of a GENTLE- 
N to Organise and Take Charge = Colonia! and 
Foreign Sales Department. Must perienced in 
arranging Agencies and have travelled. PSubstan: tial 
position for suitable man.—Address, 2043, The i negi- 
neer Office. . 2045 A 





LD-ESTABLISHED Firm of Oid Metal Dealers 


‘rite, stating age, qualifications, ‘and 
salary required, to K. A., c. -% = W. Vickers and Co., 
Ltd., 5, Nicholas-lane, E.C. 2458 a 





RODUCTION ENGINEER REQUIRED by_ Well- 
known Firm about to undertake the Manufacture 

ot Pneumatic Tools; must have sound Works ‘Train- 
Production to Fine Limits, and know- 
ledge of Heat Treatment of Steel. Good organising 
pacity essential.—Address, stating full particulars 





SITUATIONS OPEN 





are actually engaged in the execution of the work, and 
must be observing the hours and conditions of labour 
recognised by the Associations of Employers and the 
local organised ies of workers in the various 
trades in such districts. The contractor will be held 
responsible for the observance of ane conditions by 

any sub-contractor employed Bg? 
Sealed ‘lenders, addressed to Tne “Chairman of the 
orsed ‘* Tender for 


end 
R he Tramway Offices, 
the Council House, nerve eee Birmingham, by 
Twelve o’clock noon on Wednesday, March 12th, 1919. 

The Tramways Committee do not bind themselves 
to accept tae iowest or any Tender. 

a BAERS. 
mera! Manager. 
Tramways Offices. 
The Council House, Comgneeeateent 


Birmingham 2578 


Leicester Corporation Water 


DEPARTMENT. 
Rag ere yg 


The Wat mnittee repared receive 
APPLICATIONS f tor “the POST of RSIDENT ENGI. 

EER on the erection of Mechanical Lan and the 
coneirection of tne Filter-house, er’s Cottage, 
Settling ‘Tanke, &c., at Haligates. ‘The salary paid 
will be at the rate of £400 per 1 Mp Bad 








Vy ANTED, Bn eet ENGINEER, Well 
eaucated MAN; must have first-class know- 

ledge of Machine Shop Practice in the production of 

Aero Engines. Good organiser, and able to get —— 

mum output from an up-to-date factory. Good w: 

will be paid - suitable applicant. Write, 2351, ‘the 

Engineer Office 2551 A 


aap, ASSISTANT | MECHANICAL ENGI. 
NEER_ for South Wales tomed to 
Hydraulic Work and Control] of Men- Age not to 
exceed 40 years.—Address, stating axe, salary ex- 








cap 
ie qualifications, salary, &c., 2577, The a 
RE UIRED AT ONCE, for Central Africa, Capable 
ENGINEERS, competent to Take Charge of Uil 
Mills, also of Erecting New Plant and taking respon- 
sibility for = op and Repairs of existing 
Boilers and Mach: ae —wWrite, stating experience and 
qualifications. and salary expected, to_ Box 
“V5 Lee and Nightingale. Advt. Ottices, Liver- 
seal.” 2538 4 


wESIEED. ENGINEER for Peru, with Good 

cal and Electrical. experience. Com- 

Knowledge of Spanish 

salary.—Address, 
2534 a 





echan 
— pan ee 
desirable. _ Good address. 

2534, The Engineer Office. 


Continued Page II. 








pected and references, 2372, The Enzineer. b> 
2A 
W*t TED at Once, for a ewe in the Midland 
pe used Alternating Current 
Pressure *wurbine-Address. 2445, The 
Encineer Omen 24 


5 4 
V ANTED, ELECTRICAL ENGINEER f= a Paper 
Mill in India, with a knowledge of and accus- 
tomed to work in a Paper Mill. Salary equivalent of 
£240 per annum, with tonnage extra about £160 per 
pace: -—Z. R., 557, care n’s, vs am 








pAnree. ENGINEER to TAKE FULL CHARG 


ware - Italy : 
or italian is essential, 





bonus, and the man appointed w 











will also be gladly receiv his duties in April next. 
the Institution of Civil tea i Applications, stating age, ones, q uplifcations 
* ee ee tae and present sulary, together with copies of not more 
>a byte wot iater than Noon on March uth, £81s oe | 
y_me not later an 
ROWETT, LINDLEY and CO., Ltd., Patricroft- Canvassing members of “the “Co Committee wiill dis 
Bost lon then Kea ea the net Pblicants a, ah — the | qualify applicants. G. T. EDWARDS, AM.LC 
e aE , A.M.LC.E., 
CuATE the ie POSITION 1 is NOW FILLED. The appli. Water Engineer. “ 
Gan mgnate too numerous to reply to each one Waterworks Office, 
vidually. 2608 a Bowling Greeu-street, Leicester. 2508 





ot th ; 
employed in this industry.—For further particulars, 
write E. ROBINSON and CU., 6, Gioucester- 
mansion, Cambridse-circus, Ww.c, 2. P63 a 


W*scousto First-class FOUNDRY MANAGER, 
somes to Heav: ie Cast: Loam, 














ees 
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Only ft Tully “dualited experi 
similar positions will 
ience and 





age, exper 


Office, 


Engineer 
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E DIRED, fc res on Wily aus Shipb and N [ ER ahd DRAUG 
Re HIPYARD eee “must it mane iret matin, Ties, sadens | TON or Shonti Siiastveb se oi 
in practical knowledge, and cont ra Fhelncer vans wed, to preparing pts 
of working »arran ee mt eeu 8 super n ‘eauipment and 
f o waveneopent ation 4 cf —— pas = Y FOREMAN, BEA ones: | shop a bd Sar it P20, ts pire n 
0 Bis, . . 
‘Address, 2348, ‘The Engineer C ‘oa ing pre ence Wi wth Forcing Presses } Ste The uel. 
mg ° y. experience 
a se CRANK and “yoRgE roe. SSISTANT WORKS MANAGER, FO 
aLeeees 08 | eee) fea Lin Ann PRESENTATIVE SEEKS Pasig’: or 
rn or A TATNNG for | fre are HIEF DRAUGHTSMAN WANTED SN duction m., inspection oF small wo re" pen. 
Desitous )BTAINING for a. Cirde “ sD fer OREMAN of HEAT TREATMENT DEPART. voolmeking totlon, Srbenustst 
respectively, RE E. a a larce and well-knowh Machine ENT ; must be experienced in er a | pach ine . ee F Practice Posseeses initiat: tive, a 
rains . 





ts 
a1V VES of ofe t proved qpitie who are capable of obtain 
nae ln 
ng 


man 


apply. stating fal y salary and commission required. 
and — — of experience. —Address, P198, ™~ owl 
neer 0) 








2523 A 





TEEL 4 o~—¥- MANAGER REQUIRED - 
exceptional. & al ‘round f cxpertence of High alae 
wee Seah eae ‘a 
Oibee. ° 
Waive and Filings ie We 
Bratt ohpaly ae oe 
Sas ht ui ae aR Apple 
Fey yk eee oe 
70 AGER ¢ RROUIRED by oat ui fapu- 
hd pare = bogcrechs 
A ow. en 
- wating age ene and aie ede cae 
Se ees 





Wo" Fina ia besuanay sit 


Tool Works in the Manchester district. 
He will te requited to take Full Charce 
of Works Drawing-ofiice, and must be 
thorotiehly experienced in the design of 
High-elass Modern. Light ant Heavy 

Machine fools. The position is a per- 
manent one, and oilers a good opportunity 
for a first-class man. State experience, 
age, and salary tequired. 


Address, 2221, The Engineer Office. 
2221 a 





Di Nrore : some REQUIRED for Eleetrical 
; some eng experience essential 
ban pry giv 


APE a A ae SEs saa fa 


fable. 
hed. 


enTonphbarondh. 











of Alloy Steels and various pares ¢ of Aero 


ting 
anid lary todulel to Box tata. 
and Co.. Ltd., 164, Clerkenwell-road, 1 





£¢.T ai J. oe M008 n 





UNDRY FOREMAX. zea UTRED. = Experi. 


a 7 
uiidiand ¥ Apoiteati flone tno be 
lee at yin ticu: as to 


in ak 
ability and experi — salary 


ence, stati 
required.—Address, 2319, The Engineer Office. 
2319 a 


CHINE FOREMAN WANTED for Larg 
Magee jas Fed Witte Man ex ienced 
ion A... at as sta age, 


e x M 402, Lee 
sna Nightingale, Laver 2018 a 


ieee 








WH’ nanaet i tie 





ty, and exp 
XS aie. —Address ° The 
EQUIRED, r Firm “e™ Yorkshire, Buersutic and 
ati ‘FO REMAN Take Vom: Charge 
of Shop employing joiler Shop 
experience, and u a "knowledge of ding and 
Fianging wossntial. me. ave man capable of re- 
rganising “alee a bs ad nocd pooly. 
tate age, I cm uired.— 
Address, 2512, The Engineer O i S12 A 
7ORKING FOREMAN REQUIRED. ~ pone nn a 


ict -class all-ro' 
vith experience in Soares ing —— Koos. Pitiac 


























Tat ot oy Brectalities, 0 oe ae: pee Ww. owe al Erec fi ks manufac. 
Wonk) “heed and in Foundry Ae modern” Machine ar toes fe ont petals = ern »  bigh- ghvclass light at and vy neon 
siiteatt Lyd { d or 

peices seat iia at sdb tte He eeatt i | Radice AMEE alae 
/ANTED.  DRAUGHTSMAN. rz D™02 WANTED by noe pe TANTED, Capable FITTER-DRIVER for Premier 

G Engi 
of Heating and ‘entliating art cers. see aan. dice ef Bisuckusal sitar Bteelwork, Joroce Sue coe ste Pe PRTBI. 
sunecnc oe ary ee | ro 2 later eta gee am | Ae. Foratnewnge. ST 4 
D™ ee ee ‘WinEMaN, to 
tt oS Suit g sa von, Verailing Conreyinn deh Elevat: = ot ht and a cores Ld ust st Pe 
mea ree. “Sta ‘eS aolasy y aneined ims Wnsiner $521 4 Good ican, cal te permanent Ry ee a bat oy 
ANTE (Stee! Try os gi qh, Gooden - capers 

ws expen ELECTRICAL D BaaoT vor reonomiea dentenof “y a ha a ee, ® Box 3 Tieurietin rest 
Algona iu Racrertth, tod th fol calle zoe ince a ero =a at's reared NGINEER, WORKING, | REQUIRED ; | Small 
—— meee Bie peda ad greats f Rarae 
ee Ve ye WANTED in Vang 7 M with Rubber Machinery as vantage. Address full 
p= Ae | ) Engineeri iculars and salary required to 2662, The Le 


WAR st Sas, Late 
to Box Gor a ie Kidd's Ravertising ules Abe isos ae |B 


ESSE ae ae 





Wee 








WW rheee eee: Ih settee REVE a 
pe CATR wren mre 2 ol ne 
perience, Wann te 


ai 
og Wrtined oa —Address, 9518, 


ex 





neer 18 a 
ANTED. bd Mi d 
See Tash oer Sag ee a 
with re S = 
Engineer Office. 





are Pers erepeens | = 


Seiten stat athne jal, cee. || 


ANTED, DRAVGHTSMAN for Woodworki 
wy, Vs puiachinery. ‘be “yo one 


Segre By ad 


241i, 





2411 a 
W43T=D. D. ENGINEERING D: AUGHTSMAN tix. 
ustion Engine Work 


Se ae nee “poanlios ee, 
ANTED for India, ee sista aeem hoe AN, 


—_ ee = 
experienoe go en epi. vt 
Deacon’ London, Ecs 
2562 A 








wW* 


about 
isa. care 8, Leadenhall-street, 





W4imz.. 4~ 5 yn gt ty fin. London, 
Thorough 4 - of ewe Electric and oe Fee. 








Machinery required.—Address, stati tetms and 
copies of 2486, The Engineer Office. 
2486 a 
Iy exhertenced ts DRAUGHTSMAN 
ie Engine ped 


wet Creat 
ful sdetaits Bers dine. an i eaiey aa ae ae 
ahd SONS, Ltd., Lettton, * 





hela | maw 3 of, Lituing PE DoRTEnAn : 


Ws 
stating ng experience 


Ww ADR AUGHTSMAN sn prema 


fiberty. "S85 2251. °*Pie Rusiveer Ofles 
rect 


ara Rte E EPACGRranan for Lond 
oy experience Const 
lence in “e® 5 or © 
salary re- 
“ ame ae 


cxparienee 
quired, and state “whee at Tiberty —2. 
Deacon's, Leadenhali-street, 


AUGHTSMAN, Experiencéd fn Design of Internal 

£3 REQUIRED for Admiralty 

establis —. Preference given to one having know- 
Jedge of y Oi} En +~ State a ee galary re- 
quired, detatie” of — lence, with approzi. 
mate periods emplo firm and position.— 
Write, Box 1563. Willing” ‘8, 125, Strand. Woe 
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RAUGHTSMAN (JUNIOR) ATED for the 
Sladen MA Waterworks ; bled or dis- 
charged soldier pref 


au owes rested ep oe Witte aS 





tating experience 
_ 








AUCH TEMAS ARine ENGINE ar, Shipbuilding 
and gineering Winks. th "Shandhal ] by 
Social ae clases pnd copies of tockin al Peto 

ol ex — CO) 01 . 
“* DRA AuGaitsain.” ce, A a ‘a, 32, 4 DP, 
London, E.C, 3. a 
RAUGHTSMAN REQUIRED by don Fi 
Patent Agents of so A 


ng 
Be of instructions. 


i) Holbor.. ae W A a 


neat Finished age eB a 
—Write, stating ex 
to GC. P. A.. ¢.0. datta's ve. 


Diheith experience in Wrarnstte Pree and Pumps: | 


tating age, eect with good cal qualitcationn, expe 
Mount be tos stating oe Ot" 
sadarey siatng se 2 Ss 
HTSMAN WANTED, Masehanies Dicteict, 


Doras ce ta kanes apes 


+ 2180, The Engineer Office, 


RAUGHTSMEN the cP, ee Aa 
| Diss Tigres. sting es 














‘TSM. Coast, 
YS rte & the _ a Ropeways. 
Die see ia 
GHTSMAN, W Oil Mill awd O1 
a a 8 2, hag particulars 
red, ROSE, 

CGMS Se wHOMON Tta.. alt 2396 4 





base yg (TWO) REQUIRED. Experienced 
A ath pene LE. hoe minora Vehicle “Sadres. 
3588. The L pried ae 2. 


sede SHE TAG OA ap aRAbeten. 


2590 a 


EX 
anit 















CREED tn the an DRAUG sing 

Goon in the oat of Plant for modern 

gn tate age, and requ 

to Box 117, Samson and + lt 

Great Portiand-street, W. 1. 

UNIOR JIG and FWA D GEESMAN RE- 
QUIR: S| ) aprus- 


: darewe Combustion. En eae ak rin col 


. The > Engines omice 250 2508 a 


PT 
oa A 





o 
salary required, 25 
UNIOR DRAU! 








borvg exp 
» The Engineer Offce 
UNIOR SHIP’ y BA Naine REQUTRED by 
mi in Wi oh boetand, buitding pb Cargo 
Tugs, &c.—Write, expertence and 
nv required, 2874, Tue agincer @ Che a 2374. 
OCOMOTIVE.—E xpertenced DRAUGHTS for 
tath 04 and hoy BS expected, * or vr 
ing age, f 
Wm. Poresbus and Co., Advertising Agents, ‘Ginewow. 


Hat a ee 





M*Suaven 


Modern Practice 





Si 5 state. shop 
on only Teed apply. Addiesb, 
2536, The ngineer ( of 2536 A 


i te Miata 
Wanna. by gives Firm in the Midlands 
Gere —— 
one 
isco 





co) 
»_ to. 
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aries : 





and Assembly 
tran who can 
reeulta,--Write in 
c, recent testimonials, 
Or 

















ee ed a Wor or F Ly WANTE 
rk. for Dr a Heearh | 
arc te . writing. to Dr. ag REY 
GB Heer tory, 1 a 
tion-s 
E FOUNDRY.- -LEADING ft 
M Thnk in ines a  agiemndiate y. OH. 
stating experience, wages red and age, to P192, 
The Kneimeer Office. Pi9z a 
ENGINEER | REQ 


UIRED for 3.Phase 


HIFT 


dver' 


— OF wones or ENGINEER WANTED 
to § nd pie 
App 


Laying-ovt of ase have * 
Knowieds 
an 


of  prackios a 
of contracts ey eee 


me and te CLERK REQUIRED 
D: a meet able 


nge.— Address 
Wallications, age ge and L uslary 
Ottice. 2395 A 














ig By 
required, 2306, The 
STIMATOR REQUIRED, 


Hatt bed Engine } ae 


329, The emer 


") Wonks Br ag SPECIALIST WaneeD by 
impo! t tio: 
BE zante ing Met! 


F us 
Box IL. $39, ¢.0. A. 4 : 
Glerkenwell-road, B.C. 1. __ 2617 a 





he Experience in 

bapa must be 

Hate Fixer, 

P terated. — Address, 
2320 a 








OUNG LADY wanesD npeeptareye Take 
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of itaif in 3 
be first-class Shorthand-Typist A — Ss 
“aoe 


b e. 
aii tots, MP 
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SITUATIONS WANTED 


ANTED, _ POSITIO CHIEF ELEC. 
TRICAL and GENERAL POWER =, 

NEER in iron and works or 
16 years’ unique experience as 3 chief “cheotrtcal 


wer in 
above  inaes (technical, - oan 
mechanical training) ; experience includes super- 
maintenance, ©: 


vision. ae 
of steam, and Bhectrto. matic and hydraulic 
electric ting and “main rolling 








machinery, 
(power generation), coal and gas tiring, high. 
vans al water.tube boilers, 


high and mixed 








<aoeptional 


GENER tr, MANAGKE 
at seneett 


ve and familiar vita 
ng firms,—Add: rm. F 








A MIME. M. Trt. Met. (90); Medhanteal end 
ical enginger ew With widé anda 


varied experience, a + ° Cee. 
id Co! 


Bibr. The 


ig mo organo Rit - 
AMR gD iota Hela 
eos ly eo 
ot. 








Address, 











Boe gu peas Sangh, tear 





ory.— ENGINEER, 52, ¥ 
Holloway, London, N. owe ons 


UYER, Over 20 wears’ Experience with One of 
firms in the country (at liberty 
ortly), SEEKS ty ENGAGEMENT ; engineering, 
clpotrizal building material. plant. machi: 
hery, and I sunde its. Has controlled optblicity 
department, pany Py P242, The Taclace Ottice. 
Peay Bo 








‘NHEMIST (28 reer). ' wate’, Atel rtic rtical and 
ms an J 

EXGRGEMENT Kiaress. P235, The Engines oft, 

eigipaca ANAG GER DESIRES CHANGE) 

Q whi a L' vaithal + a 1ANGR 

knowledge 

Lt ‘and Ta‘tory conditions, works 

nistration, untancy, costs and 


ti aqoustomsed control large statt. 
i Meredentlals. —Address, P1638, The pineineer 








IVI ENGINEER (33), Deueh. fron RK.E,, 
IR Lg mine | POSITION; B.A -i., Junior 
Canadian ILnstitute “of C.4. ‘3: : ae’ Pupil on 
G. N. R. ¢ ). om six years’ experience of laying. -Out, 
const: on Canadian raiiways.- 
P2158 


Address, P23. ‘The Engineer Office. 


C° aid “enereet 8 ENGINEER and AGENT, Active 
ergetic, DESIkBS Ke-ENGAGEMENT: 
extensive expericnce with buiiders, railway, 





ae works, reinforced concrete contractors, &e,; 
re organ and manager, surveys, Quantities, 
estimates, claims, @c; good 7 @0CeS.— Address, 
Box 172, oe Browns; ‘Lta., BV, ‘Lotuill-street, West 
minster, 8.W. 1. 2499 & 
NERGETIC YOUNG ENGINEER, 10 Years’ 
mechanical experience, high-class training in 
V.O. and shops (fitting, turning, pattern foundry, 
boiler and smithing), capable (in charge of steay, 
trials), a. Design Draugitsman, SUBAS similar 
PUSLITO. MANAGERIAL, London district pre. 
ferred.— Address, P1595, ‘toe Kugineer Uitice. 1185 & 


*) EXUNba DESIRES CHANGE as FOREMAN or 
UNDEK WOKKS MANAGER in Marine or 
General Kngineering wWworks.—-Adaress, Pzizt. The 
Bngineer Ottice. £226 B 

REESE (Extra. Chie, Wounded in the North 


Sea early in toe war, subsequentiy Inspector of 
vat ao is Bad DESLKUUS Of a suitable 


Post’ ON, taimmients. Holds patents of 
different de: — whten be would like to Spiol— 
Address, P117, Lhe sngineer Vitice. P17 
ewe Leng Locomotive and Marine A. 
some xperience 12 

y as chief engineer), KH Ulkes. “RESPONSIBLE 
BERTH; energy and method; can produce,— 
4 — 27, St. Mark’s-road, Hill Park, 
Middlese: P164 B 





g, | EXONEEE ¢ (MARINE) (29), Engine Shop, Drawing. 
ea experience, DESIKHS PUSY 
3}. one or = years’ agreement.—Write, Pls, 


the in } Kngineer U: ‘io Aen __ #184 B 
Est, with 25 Years’ Vari ed Bxparicas, 
DESIKES te RHPKSSHENT ENGIN EE KIN 


£inM in London and suburbs.—Address, Pz1y, ad 
Hnginter Office. _P2iy 


NGINEER 20, Public School, ‘Premium Pupil at 
| foremost keen on business, DESIKES 

BAGAGEMENT,. | or abroad.—Address, 2422, 

Toe Sngineer oO 2422 B 


INGINERE (41 (Age 24), “‘Teohnicall: ‘Trained 

seis loco., and Ri 

Spaabnstion engin. 2SiRES a stant 
uae wane: OFFICE,—aAadress, P216, ‘Kune Engineer 

_ P2106 » 

aia 29) DESIRES POST 3 as _ SUPERIN. 
vena toes or SLANT WORKS MANAGE; 
technicat J practical experience ; used to 
oul ing large bodies of men; positions beta with 
irms man: otacruring: Wanton. Dumping engines and 
nydtaulic ni on ie m engines, &ct 
pnereeitc, he Cae and 1 trus' thy. ~Aduress, tae. ‘rhe 

05 B 








NGINEER (30) DESIRES ‘CHARGE of PLANT 
Good erecting shop pate nggad sea- 





tion. " piplomns, internal 
engines. —Write, 2234, ‘che Engineer Uttice. 


Ei cre. 33), AMI Mech, E., M.I, Mar. E.. 
. a © om Certificate, experienced marine, 
electrival, aid ater en 
ing. Sane. Ee SLBAS LN oui NT.— 
abv tgaonoe and Nigatiagale, Advt. iitices, 
Liverpicl. 2475 bE 


ENERAL BASLERS b> SALES MANAGER.— 


2254 b 





| ay es an ae ie Seeeeiad). ae proses 
experience manufact' on vy 
implementa, SE KS Ri RESPONSIBLE 
POSLILON or PARTNERSHIP 
Baten manufacturing firm, £ at present in 
U.S.A. a8 sales manager of | Al manu- 
fi . Excellent character and ability references, 
both BfYitish and A) n.—Apply. i. 
Box 6693, adden's Advertising Usices, er 
in BY 








\ENTLEMAN (muatnnonna), with Thofough Know- 
teeanical pg a and 

in and manage- 

a Pre GRADE PUDdt- 


feat, te epanering and fact 
t. OPEN to ALCEPT 
ex University 


TION pons perience, per theta 
gradasi en Jom unicatio: 
“i tet be addressed by letter only 


dia Capendtehc street, Cavendish-square, W. 1. 


PilysB 


ENFLEMAR. oe 20 Years Years’ = Svat in Mecha- 
t of electrical “unde 


to cessa’ 
>. Would REPRESENT a 
aproad,— Address 


in 
fo 

man lecturers in England or a 
sngineer Orfice. 


AJOR, R.E, (31), Employed under Director i“ 


in ce, snortly to be demovilised. 

SeeKS POSITION of SausT and KESPUNDSI- 
i2Y dong. ng firm, D Consult 
ing in London or South 


sound kK ied hana wide’ practical experience 
e 
nan ical, electrical, hydraulic, 


in man ° 
and First-rate 
oy and aalestive. bg =< 
ergetic, accustomed to control of 


ng Ba 





[AXAGERDEstoNEE, Long Experience aoe 
d manufacture internal comoustion engines - : 
M’ “fastitute original designs and superintene 
manufaeture ; poaripe engines, motor venicics, aerv 
ln engines, tractors.—Auaress, P2650. 
ngineer 5 ‘ Pusu & 
Mooi and MB®CHANICAL ENGINEER 





(52). 


rant ian position of responsibility and, trus® 
¢ POS 


and “te ; Ta) production peur 
ally. con and take full charge. Costing» 
sing, fol. up quotations, and interview 
ients.  s'heo F Practical and well versed on ite 
mamereial aoe ae ti - _ 
bo: Be engine-room auxiila: ing 
hydraulic p fo —Adaresss stating commencl 
salary. £07, The Engineer VU 





For continuation of Situation 
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The ‘Manufacture of Rafwires and 
their Fittings. 


Ir has been stated that the use of stream-line 
sectioned instead of circular wires for the inter-plane 
stays increased the speed of a certain aeroplane by 
no less than ten miles an hour. To-day, circular 
wires for the stays between the planes, in the under- 
carriage, and generally at all points where the stays 
are exposed to the air stream, are things of the past, 
at least in British aeroplane practice. In addition, 
in some recent machines even the internal bracing 





THE WORKS OF THE WOODSIDE 


wires and the aileron, rudder and other control wires, 
although not exposed to the wind, are made of stream- 
line section. Thus in the most recent design of 
Nieuport single-seater scout, the entire fuselage is 


braced with stream-line wires, the reason being that | 


two such wires may be crossed in a panel of the frame- 
work without bending them or placing their end 
fittings in different planes. In the same machine 
the control wires are of stream-line section instead 
of being stranded flexible cables, because the de- 
signers have desired to elimjnate the “‘ sloppiness ” 
of the control produced by the stretching of the 
ordinary form of control wire. Where the controls 
have to be taken over pulleys, the stream-line wire 
is joined to a portion of flexible material. 

Stream-line wires for aeroplane stays were first 
evolved by the Royal Aircraft Factory, and hence 
have become known as “ rafwires.”” Their produc- 
tion is now, or was until recently, being carried out 
on an extensive scale. Side by side with their in- 


troduction, a very similar article, the swaged rod, | 


was adopted in aeroplane construction. Swaged 
rods are simply round sectioned wires reduced, except 
at the ends, toa smaller circular section by a swaging 
or hammering process. They are used principally 
for the internal bracing of the main planes. Like 
the rafwires, they are screwed right hand at one end 


and left hand at the other, the swaged diameter | 


being made such that it is equal to the diameter at 
the bottom of the thread screwed on the ends. Both 


the swaged rods and the rafwires are tightened by | 


being rotated. For this purpose, the flattened sec- 
tion of the rafwires is sufficient to permit a key to 
be applied to them. In the case of the swaged rods 
the section is circular. To enable a key to be applied, 
therefore, four flats are formed on the short unscrewed 
portion of each enlarged end. 

The end-fittings are of two types. In Fig. 1 we 
show at A a rafwire provided with the original 
universal type of fitting, while at B is illustrated 
a@ swaged rod with a simpler form of fitting, which 
is now extensively used both for the rods and the 
wires. With regard to the universal fitting, it may 
be explained that the pin C is tapped to receive the 
end of the wire, and is recessed to provide a flat 
bearing for the end of the sleeve formed on the lock 
nut D, which sleeve, when the fitting is assembled, 
serves to position the pin within the jaws of the link. 


The modified fitting provides one degree of | 
freedom less than does the universal, but is much | 
simpler to make. The jaw end, before being slotted, | 
is bored with a hole sufficiently large to clear the | 


outside diameter of the thread on the wire or rod. 


The other end is bored to a smaller size and tapped. | 


About half way up the shank, a sight hole, */gin. 
in diameter, is drilled through both walls. During 
assembly on the aeroplane this sight hole is used to 
make sure that the end of the wire is at least so far 
within the fitting. 2 

The wires and swaged rods are formed of 55-ton 
tensile steel, and after being rolled or hammered 
to shape, are copper coated or blackened to prevent 
rusting. The fittings were formerly made of high 
tensile nickel-chrome steel, but this material becoming 
scarce, ordinary steel of 35-tons strength was used 


instead, the dimensions of the fittings being increased { 


to off-set the reduced tenacity. The swaged rods 
vary from 4in to 6ft, in length, and from jin. to jin. 
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in diameter. The rafwires run from 10in. to 12in. up 
to 15ft. in length, and in section from %/,in. by 
1/in. to lfin. by fin. 

The production of rafwires and swaged rods and 
their fittings was actively taken up some two years 
ago by A. P. Newall and Co., Limited, of 50, Welling- 
ton-street, Glasgow. The firm for this purpose 
organised a separate company, the Woodside En- 
gineering Company, Limited, and acquired workshop 
accommodation in an existing building in North 
Woodside-road Glasgow. Under Mr. A. P. Newall’s 
vigorous management, the new company was firmly 
established, and soon it became necessary to seek 
increased and more convenient accommodation. 
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ENGINEERING COMPANY, LIMITED 


| A tract of land, extending to about eight acres, was 
| acquired at Possilpark, and on a portion of this ground 
| the firm proceeded to erect and equip a thoroughly 
| modern factory. 
| During a visit to Glasgow last month we had the 
pleasure of inspecting the firm’s factory and examin- 
ing its methods of production. We found that the 
| Company was then employing over a thousand work- 
| people in two shifts, and while slackening off in the 
production of aeroplane fittings of the type described 
above, was extending the original building in order 
| to undertake on a still larger basis the manufacture 
of’similar accurate repetition work during the future. 
| An exterior view of the works and offices is given 
|above. while in our two-page Supplement we 
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give six views of the interior. The entire establish- 
ment is arranged on one floor. Externally, it is 
laid out artistically, while internally efficiency and 
comfort for the workers have been secured in a 
thoroughly up-to-date manner. 

Our present object is not, however, to give a 
general description of the works, but primarily to 
describe the technical features of the methods of 
production which have been adopted. The labour 
employed is, of course, largely that of unskilled 
women. Much use is therefore made of jigs, and in 
the design of these adjuncts as used at this works 
much general interest, we believe, will be found. 

The raw material—that is to say, the rafwires 
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rolled to section and length, and the tie-rods swaged 
to length—are received at the works from the asso- 
ciated firm of Arthur Lee and Sons, Limited, of 
Sheffield. The machining processes employed on 
the wires and rods are identical. The round sectioned 
ends are first sheared approximately to the correct 
length by means of a guillotine. The ends have 
then to be screwed. This operation is not as simple 
as it may appear, at least if efficiency and accuracy 
are to be obtained. The length and diameter to be 
screwed vary, but as a typical example we may take 
the former at 3}in. and the latter at fin. As shown 
in the first view in the Supplement, the- work is 
carried out in hollow spindle capstan screwing lathes. 
The machines are arranged alternately for right- 
hand and left-hand screwing, so that. the wires or 
rods screwed at one end in one machine may be 
screwed at the other by the succeeding machine. 

When the work has been fixed in the expand- 
ing chuck, the part to be screwed has first to be 
straightened with the aid of a hammer. The girl 
operators soon acquire great proficiency in this 
operation. The actual screwing is effected by means 
of a die-head carried on the capstan. It has been 
found, however, that before the screwing can be 
started the flat on the end of the wire formed by tho 
guillotine blades has to be removed by a pointing tool. 
If this operation is neglected, difficulty is experienced 
in getting the die to start its work, and, in addition, 
the flat may be perpetuated up the whole length of _ 
the screwed portion. The pointing tool is carried on 
the capstan, and takes the form sketched in Fig. 2. 
The tool is fixed by two set screws at the bottom of 
a three-sided holder, in one vertical wall of which a 
hardened bush, secured by a third set screw, is pro- 
vided to guide the end of the wire while the point is 
being trimmed. 

After being pointed and just before being screwed, 
the work is again straightened, for occasionally the 
pointing operation results in the work being slightly 
bent. The screwing operation presented some diffi- 
culty at first. The lubricant used was lard oil. It 
was found, however, that the substance did not carry 
away quickly enough the heat generated by the cut, 
with the result that the temperature of the work 
rose sufficiently to make the diameter of the thread 
towards the finish of the screw sensibly Jess when the 
work cooled down than the diameter at the start. 
The trouble was cured by employing instead of the 
lard oil a 15 to 1 solution of soluble oil. The oil in 
this mixture is sufficient to lubricate the cut, while 
the water is ample for carrying away the heat. 
Elsewhere in the works the same mixture is used for 
milling and tapping operations. A 30 to 1 mixture 
would be used for milling purposes but for the ten- 
dency of such a weak mixtureasthis to producerusting 
At the automatic machines lard oil is still employed. 
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Figs. 1 to 4—END-FITTINGS FOR RAFWIRES AND SWAGED RODS 


After screwing, the wires and rods are taken to the 
assembly section, where they meet the fittings pro- 
duced in the other sections. The assembly is carried 
out on a selective basis. 

At the time of our visit the works had ceased to 
produce the universal type of fitting, and were engaged, 
so far as the fittings were concerned, entirely on the 
modified type. The stages in the manufacture of 
this form of fitting are illustrated in Fig. 3. In the 
first form the part is a circular turning. It is turned 
and bored as shown in an automatic machine, and 
entails the use of no unusual features in its production. 
In the second view. in the Supplement we give an 
illustration of the automatic machine department, 
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showing in the foreground “‘ Acme ”’ four-spindle and 
at the rear Gridley multi-spindle machines. 

The second operation consists of drilling the collar 
end to tapping size. This work is carried out on 
Seison and other hollow-spindle capstan lathes, fitted 
with expanding collet chucks. The device used for 
holding the work within the collet is sketched in 
Fig. 4. It consists simply of a split bush suitably 
recessed to receive the work, and formed with a head 
which limits its insertion within the collet. Some 
trouble was at first experienced with this fitting, by 
reason of the fact that it allowed cuttings, grit, &c., 
to pass into the hollow spindle, and so to reach the 
spindle bearings. This difficulty was overcome by 
pinning a leather disc F to the ends of the two portions 
of the holder. This disc acts as a hinge, blanks off 
the holiow spindle, and, being slightly greater in 
diameter than the parallel portion of the holder, 
sweeps the collet interior free from cuttings, &c., as 
it is being withdrawn. In addition, it unites the two 
portions of each holder, and therefore prevents two 
non-pairing portions being taken up by the operator. 
The capstan carries a centring tool and a twist drill. 

The third operation consists of slotting the ball end 
of the fitting. This work is performed on horizontal 
spindle milling machines, as illustrated in the third 
view in the Supplement. The spindles carry six of 
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Figs. 5 to9—JIGS FOR MACHINING THE END 


more dise cutters, and on the tables jigs of the type 
sketched in Fig. 5 are fixed. The design of the jig 
is such that te fittings are positioned longitudinally 
from the collars at their ends. For this purpose a 
slot into which the collars drop is cut on the top of 
the jig, and is set parallel with the machine spindle. 
It will be gathered that while each jig accommodates 
six or more fittings, no attempt is made to clamp all 
the fittings at once. It will be seen that each pair of 
fittings is clamped separately by means of @ cover, 
through which a single stud passes. The cover is 
thus free to rock slightly, and therefore each pair of 
fittings, even should they not be exactly equal in 
size, must be securely fixed when the nut is tightened. 
Were three or more fittings placed under one cover 
plate, one or more of them might be insecurely 
clamped by reason of some very slight variation of 
size. This point is of general interest, for it affects 
the design of all jigs intended to hold more than one 
piece of work. 

The fourth operation, as indicated in Fig. 3, con- 
sists of forming flat surfaces on the ball end parallel 
with the jaw surfaces formed in the preceding opera- 
tion. This work is conducted on horizontal spindle 
milling machines fitted with barrel cutters, about 
3in. in diameter. The machines employed are illus- 


trated towards the right in the third view in the 
Supplement. 


A dozen or so fittings, according to 


their size, are milled simultaneously on each machine, 
the design of jig used being sketched in Fig. 6. The 
work, it will be gathered, is held between the plate L, 
which fits between the jaws, and the plungers M, 
the noses of which are recessed tapered to receive the 
collars of the fittings. The plungers are tightened 
against the work by means of the screws N, which, 
to facilitate the removal and inserfion of the fittings, 
are mounted in a swinging bar. After one side of 
the fittings has been passed beneath the milling 
cutter the screws are slackened, the bar is swung 
back, and the work is turned over for the machining 
of the other side. The construction of a jig mounted 
to turn on a longitudinal axis, so that both sides of 
the work could be milled without resetting, was 
considered, but the added complication of the jig 
was regarded as likely to offset any possible advan- 
tage which it might have possessed over the form 
illustrated. On the thickness of the jaw sides, a 
thickness determined by the accuracy with which 
this and the preceding milling operation are con- 
ducted, the Aircraft Inspection Directorate has set a 
very fine limit. It is a testimony to the soundness of 
the jig principles adopted, that over a prolonged 
period the A.I.D. rejected for faulty milling not 
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more than 0.48 per cent.:of the fittings submitted 
to it. 
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FITTINGS OF RAFWIRES AND SWAGED RODS 


The fifth operation comprises the drilling of the 
pin hole through the jaw end. This work is conducted 
on Pollard “‘ Corona ”’ single or multi-spindle sensitive 
drilling machines. The drilling section of the works 
is illustrated in the fourth view in the Supplement. 
Fig. 8 is a sketch of the jig used for drilling the jaw 
end. It consists of a table carrying a plunger tail- 
stock A, two arms B mounted on vertical pivots, 
a lever C provided with a wedge-like projection to 
engage adjusting pins on the arms B, and a bridge 
piece D fitting over the front portions of the arms. 
Two drill guides are provided, one E on the bridge 
piece and the other F directly beneath on the table. 
Just behind the drill guides a tapered slip G extends 
through the table and the bridge piece, a set serew H 
being tapped into the table to hold it in its adjusted 
position. In use the collar end of the work is placed 
within the tapered mouth of the plunger, and the 
latter is advanced until the jaw end of the fitting is 
stopped by the slip G. The lever C is then swung 
forward to close the hardened points of the levers B 
against the sides of the ball end. In this way the 
hole is drilled accurately with reference to the dimen- 
sions J K K. 

For tapping the hole through the collar end in the 
sixth operation Rickert-Shafer friction-driven tapping 





machines, made by A. Herbert, Limited, are used for 
the larger sizes of fittings, while for the smaller, 


“Bantam”? bench tappers, supplied by Messrs. 
Churchill, are employed. The latter machines are 
illustrated in the fifth view in the Supplement. In 
these machines the taps are held in Almond chucks, 
and the work is advanced on a slide by hand to keep 
pace with the cutting of the thread. The jig used 
to locate the work on the slide is illustrated in Fig. 9. 
It will be seen that the jaw end of the fitting is 
received within a vee-block from which a plate of 
thickness, equal to the gap of the jaws, springs hori- 
zontally. The bore at the collar end is thus free to 
align itself on the tap. 

The seventh and final machine operation on the 
fitting is the drilling of the small sight hole at about 
the middle of the parallel body. The position of this 
hole, longitudinally, has to be accurately set from the 
collar end. Angularly, for some reason not known, 
it has also to be accurately at 45 deg. to the centre line 
of the pin hole through the jaw end. The work is 
performed on the single-spindle Pollard ‘machines 
shown on the left-hand side of the fifth view in the 
Supplement. The jigused—Fig. 7—consists of a bracket 
carrying a lug, forming a drill guide, a pin to receive 
the collar end of the fitting, and a bolt sliding on a 
key and provided with a tongue at 45 deg. to fit 
within the jaw end. 

After machining, the fitting, before being assembled, 
is burred on bench running heads fitted with emery 
wheels, and is eased in the thread, if necessary, by 
means of a running head carrying a tap, and fitted 
with a cone clutch for forward and reverse driving. 
In connection with the removal of the rag round the 
pin hole on the inside faces of the jaw a very neat type 
of expanding drill was designed, and used successfully, 
in place of an emery wheel. The form of this dri!l is 
illustrated in Fig. 10. The shank, it will be gathered, 
is split, and is formed with a rose-cutter head, the 
diameter of which is just equal to the diameter of the 
pin hole. The work fits over a tapered point, as 
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Figs. 10, 11, and 12 


shown, which expands the drill when it is brought 
down through the upper pin hole, and thus causes the 
rag to be removed from the edge F. 

The pins for the jaw end of the fittings are made in 
automatic machines from 100-ton steel. They are then 
drilled for the split pin hole, and thereafter heat- 
treated and hardened. The latter operation is 
carried out with a bath of high flash point oil, for, had 
the usual lead, or tin, bath been employed, the 
split pin hole would have been choked up with the 
bath metal. The drilling of the split pin hole is 
conducted in the jig illustrated in Fig. 12. The 
renewable centre, or drill guide A,is held in place by 
three adjusting set screws. The pin to be drilled is 
inserted in the hole B, which hole is grooved with a 
vee at its lowest point to permit the pin, after it has 
been drilled and with the rag still on it to be with- 
drawn. A pin C is provided at the rear of the jig 
to facilitate the removal of the work. 

The nuts screwed on the wires behind the fittings 
are cut from hexagonal stock, and are tapped on the 
“Bantam ’’ tapping machines, illustrated in the 
fifth, view in the Supplement. During the tapping 
operation they are held in the errangement sketched 
in Fig. 11. The nut is held in a slide D which is free to 
float in both directions, and which, therefore, permits 
the nut to centre itself on the tap. The suds are 
introduced through the pipe E, so as to flow against 
the feed of the tap and carry away the swarf. After 
being tapped the nut is left on the tap when the car- 
riage is withdrawn and is removed by hand, when the 
tap drive is reversed. This procedure is adopted 
because it has been found that there is a tendency to 
strip the thread if the drive is reversed with the nut 
stil] in the holder. 

The tool-room is a very important part of the estab- 
lishment, for in it are made not only the various jigs 
required, but also all, or some, of the dies, taps, 
milling cutters, reamers, twist drills, and collets 
employed at the machines. In the sixth view in the 
Supplement we reproduce a photograph taken in 
the tool-room, from which it will be gathered that 





it is very completely equipped with high precision 
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Fig. 49—-LONGITUDINAL SECTION AND PLAN SHOWING POSITION OCCUPIED BY SEAPLANE 


tools, among which may be mentioned Genevoise, 
Dalton, and Bryant-Symonds lathes, for the manu- 
facture of master taps and similar work. 

In conclusion, it may be stated that with the cessa- 
tion of the intense demand for military aeroplanes 
the firm expects, naturally, to become less busy on the 
production of the wires and fittings, upon which it set 
up business. While it does not contemplate a com- 
plete cessation of the demand for these fitments, it is, 





The Richborough Transportation | The compartment between bulkheads 30 and 45 is 
: ‘ | as a trimming tank as shown on the general 

Depot and Train Ferry Terminus. | arrangement drawing. Four hand pumps, of drawn 
No. VI* | brass tube 3in. internal diameter, are fitted, one for 

ERG each of the two compartments abaft bulkhead 9 and 
In our last article, dealing with the output from | two for the trimming tank; the tail pipe of each 
the Richborough Shipyard, allusion was made to the | is of galvanised iron and leads in to the bilge for 
building there of thirty-four 58ft. seaplane towing | draining the vessel. The handle is portable and the 
lighters for the Royal Naval Air Service. These! holes in the deck are provided with W.T. naval brass 














Fig. 50—DECK FITTINGS ON F.2a LIGHTER, LOOKING FORWARD 


nevertheless, making preparations to undertake, and 
has, indeed, already started the manufacture of similar 
accurate high-class repetition work of a light nature. It 
is also planning to produce, on a large scale, nuts, 
bolts, studs, set screws, &c., from bright drawn, 
hexagonal, round, or square sectioned steel, and, at 
the time of our visit, was on the point of completing 
& 50 per cent. increase in its shop accommodation 
with & view to the extension of ite post-war activities. 
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‘Fig. 51—TROLLEY, LOOKING AFT 


| lighters were designed to be towed behind destroyers, ; rims with screw caps. The suction pipes are fitted 


going at full speed and to carry on their deck one of | with galvanised iron stringers at their lower ends 
the latest types of seaplanes, or flying boats, in order | 3}in. square, with a hinged lid, and each of the pumps 
to permit of raids being carried out at points too| is arranged to discharge through the sides of the 
distant for ordinary methods. The lighters have | vessel, just below the rubbers. Drain plugs are 
hydroplane lines and their constructional features fitted through the inner bottom sides for draining the 
are clearly illustrated in the drawings; Figs. 49 and 52,| air bottle compartments. A 3in. gun-metal sluice 
whilst views showing them in actual service attached | valve is fitted in each of the bulkheads 9, 24, and 45 


to the Felixstowe Squadron are given in the half-| for draining the compartments for which bes — 
re rom 





tone engravings in Fig. 55, page 171. ___| pumps are provided. The valves are ope 
Meas 2 Ne. ¥. Stared Tiara ty lath, ~~ —~|« the deck by means of rods and gearing, the controt 
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rods being stopped flush with the deck and provided | by malleable cast iron hinges, with naval brass | Clips, to prevent the trolley lifting from the rajj, 
with keys. : bushes and pins riveted to the fore and aft channel ; are secured to the continuous channel plates at the 
There is a hand windlass, with the necessary chocks, * bars of the after part and to the after frame of the | fore and after ends of the fore part of the trolley, anq 
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doublings, stiffening, &c. The windlass is fitted; fore part. This frame is stiffened on the fore side | to the fore channel bar of after part of the trolley. Two 
with two drums, one for handling 2}in. flexible steel | by_a 12 Ib. vertical tie-plate connected to the fourth | fin. eye-plates are fitted on the fore frame of the trolley 
one on each side, secured to the framo to suit the 
: wire span for hauling the trolley up the slipway, 
eae : % whilst two }in. eyeplates are fitted on the aft side 
‘ eee of the after frame of the main trolley for hauling the 
; trolley down the slipway. Eyeplates are fitted on 
the top of each of the frames of the fore part of the 
trolley for lashing purposes. Four automatic hinged 
catches, for holding the trolley in the stowing and 
fully run out positions, are fitted on the vertical inner 
bottom plating, one on each side of lighter for each 
position, and in way of the foremost frame of the 
trolley. These catches engage automatically with 
fittings on the trolley when it comes into the above 
named positions. Four bracket plate stops are 
fitted on the.inner bottom, two forward to prevent 
the trolley from going, forward when in the stowing 
position, and two aft to stop it at the run out position. 
The draught and trim, without the flying boat or sea- 
plane on board, is 2ft. llin. (forward), above the 
straight line of the keel produced, and (aft) 4}in. below 
the inner bottom at thecentre line. The displace- 
ment is 21.5tons. The draught and trim with a sea- 
Fig. 53—BROADSIDE VIEW OF F.2a LIGHTER plane (H.12 type) on board is (forward), 3ft. llin., 

and (aft), 14in. below the inner bottom at the centre 
: ; line. The draught and trim with the tank flooded and 
wire rope, so that the hauling wire can be wound on| frame from forward. The top of the framework | the trolley run aft, ready to receive a seaplane 
to it and the other for 7/,,in. cable chain. It is| of the trolley is laid with portable sets of fir battens. | (H 12 type) is (aft) 2ft. 2}in. above the inner bottom 
capable of dealing with a working tension in the 
F.S8.W. rope of 30 ewt. and has been tested to twice 
the working load. After the air system wes fitted 
complete on board the vessel a complete water test 
was made of all pir-es, valves and connections to a 
pressure of 3000 Ib. per square inch; this test being 
also applied to the air bottles and air service generally. 
To test the tightness of joints and valves, the system 
was charged to 2500 lb. per square inch with air 
pressure and allowed to stand for twenty-four hours. These two compartments te be tested to a head of 10, of water 
The loss of pressure in that time did not exceed 50 Ib. apseailaneeS << yes 
per square inch, the temperature being the same at 
commencement and end of the period. Steel rails 
34in. by 3}in. are fitted on the inner hottom, where 
shown on drawings, for a trolley—see Fig. 49—to run 
on. This trolley is composed of two parts, the after 
part being hinged to the foremost or main portion. 
The fore part iz carried on ten flanged rollers carried 
in two continuous 12]b. channel-shaped plates 
fitted to the under side of the frames and well secured 
to them by means of bracket plates and angles. 
The rollers are of cast iron 3in. in diameter and 2}in. 
wide on bearing surface. They turn on lin. diameter 
naval brass pins, the holes in the rollers being bushed 
with naval brass. The after part runs on four 3in. 
diameter cast iron rollers working in forged steel 
brackets securely riveted to the framework and 
arranged generally as for the fore part rollers. This 
portion of the trolley is hinged to the main portion Fig. 4—ARRANGEMENT OF COMPRESSED AIR TRIMMING PLANT 
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Fig. 55 


at the centre line. ‘The weights of the various parts | the flying boat, or seaplane, the trolley is run down 
of one of these lighters are as follows: Hull, steel, | the rails to the extreme after end of the lighter. 
14.9 tons; wood, .8 tons; smithwork, .2tons;| The latter is then trimmed down aft by flooding a 
fittings (inch equipment), 3.1 tons; air bottles and water ballast compartment by means of.a Kingston 
piping, 2tons; and permanent ballast in after | valve—see Fig. 54—sufficient draught of water being 
compartment, .5 tons. | obtained to allow of the flying boat or seaplane 

From the foregoing description and the views | being floated on to the trolley. The trolley with the 
it will be gathered that the seaplane, or flying boat, flying boat or seaplane bedded upon it is then hauled 


is stowed on the trolley runing on the fore and aft 


rails on the inner bottom of the lighter. To ship ' forecastle to a stowing position, approximately | 688 cubic feet. 











amidships, where it is secured. The water in the 
ballast compartment is then blown out by compressed 
air stored in bottles carried on board the lighter, the 
arrangement of the piping being shown in the 
drawing-—Fig. 54. The capacity of the air bottles 
is such that the trimming tank, when filled with 
water, can blow at 4 1b. pressure by two bottles only 
at an initial air bottle pressure of 2500 lb. per square 


up_the rails by,means of the hand windlass on the| inch. The capacity of the tank and air service is 


The lighter with the seaplane, or 
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flying boat, stowed on board is then ready for towing. | to inquire into the question of how much of the in- | understood by the inventors, as we shall show later. 


There are two towing-eyes fitted to the lighter, one 
on each side, some distance back from the stern, a 


| vention was due to the one inventor and how much 
to the other. Nicholas de Benardos is described in 


| «The inventors were not backward in praising their 
| process, as is amply evident from the following extract, 


bridle being used. By this means any tendency for | the patent specification as “‘ Gentleman,” his partner, | which is taken from that part of the specification 


the lighter to deviate from her true course is corrected | 


by one or other of the legs of the bridle bearing on 
the fore part of the lighter and thus bringing her 


as we have said, as an engineer. What part did he, 
| whose name has alone survived as being coupled 
| with the invention, actually play in the discovery ? 


which immediately follows the reference to jointing -— 
“* As compared with existing processes, the advantages 
claimed for the present invention are its rapid action, 





back to her true course. Three skegs are fitted aft | This, again, is a point which we shall leave to others | cheapness, the reduction in weight owing to the 
for the same purpose. These lighters have been _to discuss, and shall confine ourselves to giving | absence of joints, cover joints and heads of rivets. 
towed by destroyers up to 35 knots with flying boats certain extracts from the specification, which is | By this process the strength of the joints becomes 


on board. To prevent the flying boat, or seaplane, 


as the case may be, from lifting off the trolley when | 


the lighter is being towed at high speed two-wing 
supports are provided at each side of the lighter. 
The operations of shipping are reversed when it is 
necessary to launch the flying boat from the lighter. 








Electric Welding and Welding 
Appliances. 
No. Ii-* 
THE BENARDOS CARBON ARC PROCESS. 


As we said in our first article, this series is by no 
means intended to constitute a history of electric 
welding. To have attempted to make it do so 
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Fig. 2—EXAMPLES OF WELDING 





would have introduced an immensity of weary 
details, and made the whole thing unwieldy.. Hence, 
we shall not discuss the claim made for Benardos 
that he invented are welding, further than to say 
that there are those who allege that de Meritens, 
whose pupil Benardos was, was the actual discoverer 
of the process. On this point, however, we shall 
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Fig. 3—THE BENARDOS 


not make any definite assertion ; nor is it necessary 
for our present purpose todo so. It can be truthfully 
said, however, that the Russian was largely instru- 
mental in bringing the subject to public notice, and 
that in 1885 he, in conjunction with a fellow country- 
man of his, one Stanilaus Olszewski, an engineer of 
St. Petersburg, obtained a British patent—No. 
12,984 of that year—in which the first claim read as 
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follows :—*: The method substantially as herein 


described of uniting and soldering metals together, | 


either at separate points or in a continuous joint 
by heating them by means of an electric current,” 


and that the methods described embodied the em- | 


ployment of the carbon arc. It would be interesting 
* No. 1, appeared February 14th 





Fig. 4--DEVICE FOR “POINT WELDING”’ 


| certainly a most comprehensive document. 

The invention is described at the outset as relating 
| to “‘an improved method of and apparatus for the 
| direct application of electric currents for the following 
| purposes :— : 

1. The union of metals. 

2. Their disunion or separation. 

3. The formation of apertures in metals. 

4. The union of metals in layers. 

| The process, which we term electrohephaest, consists 


i the formation of voltaic ares when necessary.” | 


It is explained that the voltaic arc is formed by the 
approach of carbon—or any other body serving the 
purpose, the italics are ours—to the part of the metal 
| to be operated upon, the carbon forming one pole 
of the circuit and the metal the other pole. 

| It is curious what wide area of ground is covered 
| and how many are the uses to which the inventors 
| claim that their invention can be put. It is pointed 
| out in the first place that the union of parts of one 
or more kinds of metal may be effected in two ways, 
| namely, “either in points or continuously: 1. In 
points by agitating the voltaic are at one point for a 
certain time, after which it ceases; 2, continuously, 
'in which case the voltaic are advances uninter- 
ruptedly in a defined line. In both cases the union 
or cohesion of the parts is simultaneous, and they 
| become one homogeneous whole.” One is at once 
struck with the similarity between thé processes 
described, and present-day spot and seam welding, 
| though newadays spot welding, at any rate, is 
| almost invariably, if not. universally. effected by 
| the resistance process, and many kinds of seam welding 
‘are only practicable by the latter method. “* Point 
| union;”’ the inventors declare to be “in every way 
| superior to riveting,’ while “Continuous union” 
|is also described as superseding riveting, “ particu- 
larly in the case of boiler joints, &c¢., and is generally 
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applicable in all cases of joining or uniting metals.” 
A variety of different methods of making joints 
is illustrated.. Among them is a joint formed be- 


' tween two plates by welding the slightly projecting 


ends ‘of headless rivets, and another in which only 
one of the plates has holes drilled in it, and the joint 


| is effected by filling up the holes with melted metal 


which itself becomes welded to the metal of the im- 


| equal to that of other parts of the object, which is 
| most important in boiler and armour plate, iron and 
steel vessels, hydraulic apparatus, &¢., and has 
| hitherto been attained with great difficulty. Be. 
sides the advantages above enumerated, the great 
feature of our invention consists in the facility with 
| which it can be applied on the spot in cases of emer- 
| gency or accident without taking the object to pieces ; 
as, for instance, in the case of the bursting of boiler 
| plates, the cracking of armour plates, &c.”’ 
_ The carbon electrodes which might be used are 
referred to as being of various forms, the most prav- 
| tical for operations on a small scale being “ either 
| a solid or hollow pencil or rod. The hollow carbon 
‘is filled with various metals or their alloys, which 
play the part of solder.”’ To this we shall refer again 
later. Of holders, various forms are illustrated. 
The simplest is very similar to that in use at the 
| present time. It is shown in Fig. 3. The hollow 
| at the end of the wooden handle contains a contact 
| serew which serves to fix the wire of the conductor, 
while the electrode consists of a carbon pencil held 
in a tube by means of a-screw. This carbon con. 
taining tube works on a hinge, and may at the will of 
the operator assume various inclinations with regard 
to the lever which connects the conductor with the 
carbon. A more complicated arrangement, which 
is specially intended for use in “ point welding,” is 
shown in Fig. 4, which gives a side view of the 
apparatus. It is, as will be observed, furnished with «a 
lever or trigger for pressing the carbon dewn to the 
point where the are is to be formed, this motion being 
accomplished by simply pressing the lever. The 
breaking of the arc is effected when the pressure on 
the trigger is removed by the action of a spring 
pressing against the trigger, tending to force it 
downwards. The conductor is fixed to a contact 
post contained in the handle of the lever. A still 
_more complicated device is shown in Fig. 6. It 
is intended for use either in “ point ’’ or continuous 
welding, and is furnished with a protecting screen 
and also a stop watch, which was started by the same 
mechanism which struck the arc, so that the observer 
might see how long the current had been at work. 
When it was to be used for continuous welding, the 
rails on which the apparatus ran on wheels, were to 
be of the ordinary plain topped type, but when em- 
ployed for “* point ’’ welding one of the rails was to be 
corrugated, the distance between the corrugations 
determining the distance apart of the welds. 

Reference may also be made to Fig. 5, which 
shows what the patentees called an “ Electric forge.” 
It consists of an anvil carrying a bracket, furnished 
with a pulley, to which is attached a pair of tongs 
for holding the object to be operated upon. The 
carbon is arranged on a stand to which is fastened 
one conductor leading to the source of current. 
The other conductor, which is attached to the anvil, 
is in electrical contact with the object to be heated. 
When the latter is touched on the carbon electrode 
and withdrawn, an arc is formed, the object is heated 
and is then transferred to the anvil for forging. 

By their process the inventors claimed that fusion 
of layers of metal one on top of the other might be 
brought about by introducing into the arc a ‘‘ carbon 
pencil prepared with the metal with which the fusion 
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perforated sheet. Sketches roughly illustrating these 
two methods of jointing are shown in Fig. 2. Pre- 


Fig. 5—-THE 


Swain” Sc, 
“ELECTRIC FORGE’’ 


| is to be vffected, which falls drop by drop in a con- 
| tinuous jet. The pencil is insulated. . . . This 





sumably, hammering was resorted to in order to| process can be employed in a number of cases for. 
consolidate the weld, as is indicated in the right-hand | soldering, for filling up flaws, cracks, hollows, &c., 
joint in each case, but hammering is not actually | moreover it can be applied for steelifying objects for 
mentioned in connection with joints of this type,| making stays, supports, &c.” By steelifying the 
' though the utility of hammering or pressing was fully ' inventors intended to convey, we take it, hardening 
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or tempering. The use of the are for making holes 
is claimed and so is “the separation and dis-union 
of metal,’’ or, as we call it nowadays, simply “ cutting.” 
“Parts of metal of considerable dimensions may,” 
says the specification, ‘‘ be detached by this process 
with facility on the spot. The tension and quantity 
of the electric current must be increased in proportion 
to the size of the metal operated upon. Numerous 
cases occur where the separation or detachment of 
metallic parts cannot be effected by existing means, 
and which could -be easily accomplished by our 
process.” 

One of the most curious claims made for the process 
was, however, its use for the formation of armour 
plates. The restlting product is shown in Fig. 7. 
The steel plates were to be joined together both by | 
point and continuous union. They were to be laid 











| metal operated upon, the carbon may be replaced 


by any other substance in powder.” 

It must be admitted that this specification, the 
date of which, it should be remembered, is 1885, 
very nearly covers the whole sphere of electric welding 
as it is now practised. Butt-welding, spot welding, 
seam welding, and the building-up process are all 
of them either mentioned by name or shown in the 
illustrations. It is true that the specification had 
to be amended in 1891, but none of the points which 
were excised in the amendation, have been referred 
to in the foregoing. It is quite clear that it was fore- 
seen that electric welding was bound to assume a 
very important position in engineering construction, 
and it is a matter for wonder that, though in several 
outstanding examples the process has been success- 
fully employed commercially for getting on for a 
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Fig. 6—DEVICE FOR CONTINUOUS OR FOR 


one on the top of the other, with intermediate layers 
of some elastic substance such, for instance, as 
caoutchouc, felt, cardboard, wood, &c. The elastic 
substance is shown in the drawing by shading. 
The inventors point out that these armour plates 
might serve for protecting vessels and for numerous 
other purposes ; that they are exceedingly light, offer 
great resistance, are not liable to crack and split, 
and that they may, with great facility, be made on 
the spot, where they are to be used, either whole, 
or attached layer by layer when they are being 
mounted. 

The inventors evidently. realised that in some of 
the processes carried out in accordance with their 
invention, consolidation of the welds would be neces- 
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WELDING 


quarter of a century, it is only comparatively recently 
that it has in any sense been widely used. It is 
not so very long ago that the Admiralty refused to 
permit the use of electrically welded tanks, though 
it has now definitely relinquished that position. 
Moreover, as showing the trend of feeling in other 
directions, we may say that we have before us a 
copy of the railway companies’ specification for iron 
or steel drums, suitable for the conveyance of acetone, 
acetone oils, ketone oils, coal tar, naphtha, benzole, 
toluol, turpentine substitutes, xytol, mineral naphtha, 
petroleum, benzine, benzoline, carburine. motor 
spirit and petrol, in which it is set out that not only 
must all the joints be electrically welded, but that 
each drum must also be provided with a well-fitting 

















see e Fe we 


“re evee 


Fe ee ee ae ee ae ee eel 





ee 
. 











Ch hhhdihididhead 
ELL LO TL | 


LILOLLLLD 
BALI IOLA LLG 


SOPLLOLOOLS 


SOLE LLOED 
ALLL ILLS 


Zaz Z eee 
BZZZZ22e2e 
eZ2ZZZZZ2Za4 
zzz 





eeeeeeeee 





THe Encineer” 


7 
lem wae wom me ones 





ZZZa 


SEMEEEELL OOOO EMOTE se 








Swain Sc. 


Fig. 7—SUGGESTED FORMATION OF ARMOUR PLATE 


sary, for they state that the apparatus described | screw bung, the boss of which must be electrically 
“can also be directly connected with other instru- welded to the head of the drum. 


ments, as, for instance, with the rolls, stamping press | 
and automatic hammer to which the metal is auto- | 
matically conducted on the cessation of the are, | 
for the purpose of further cohesion and final planing.” | 
They were also aware of the necessity for protecting | 
the eyes of the user, for they explain that the various , 
pieces of apparatus described are fitted with “ Col- | 
oured glass screens or some similar substance, so as | 
to allow of the operation being watched without | 
injury to the eyesight of the operator.” 

We give one further extract from this interesting 
document :—‘‘ This process of working metals may | 
be combined with a gas apparatus, whereby gas or 
& mixture of gases could be introduced by pipes 
into the voltaic arc, and increase its tension. Into 


these gases may be introduced pulverised carbon, 
which is a good conductor of electricity, and also | 
increases the action of the voltaic are. If it be neces- | 
sary to fuse any heterogeneous substance with the | 








The “K” Class of Submarines. 


—_—_—- 


THERE is a widespread but quite fallacious im- 
pression that Germany is far ahead of the rest of the 
world in the development of submarine navigation. 
The fact is that in this, as in almost. every other 
direction, Germany has improved rather than in- 
vented, and a survey of her latest submarines now 
in our custody shows that they are unquestionably 
the best models in the world if the pre-war standard 
is accepted as the touchstone. But it was not so 
accepted by British designers, with the result. that 
a typical British submarine of 1916, 1917, or 1918, 
compared with a German contemporary, exhibits 
many novel features of undeniable superiority, 





whereas the German boat exemplifies patient, plod- 
ding progress along the lines of the best international 
practice in 1914. Of the hundred or more submarines 
built for the British Navy in the last four and a-half 
yeers, only the first group of “ improved E-boats”’ 
reproduce the essential pre-war features. Thereafter, 
our designers broke entirely new ground, and, in 
consequence, the German submarine flotilla, in 
spite of its great numerical superiority, contains no 
counterpart to the “‘ K”’ or “ R” boats of the British 
Navy. It is not too much to say that the entire 
philosophy of German submarine design may be 
gauged by inspecting any unit of her large underwater 
fleet. From the diminutive minelayer up to the 
largest submersible cruiser precisely the same features 
are met with. On the other hand, a British E-boat 
of 1915 affords hardly any clue to the salient charac- 
teristics of a “J,” “K” or “R” submarine in our 
own Fleet.- Of the hundred or more underwater 
craft added to the British Navy since the outbreak of 
war, those of the “K”’ class are perhaps the most 
noteworthy, and we take the following description 
from an admirable article by “Klaxon” in the 
current issue of Blackwood’s Magazine :— a 

“The 4th August, 1916, saw the commissioning 
of a boat which was a revolution in submarine design. 
This was the first K boat. This class was designed 
for the expected fleet action: their qualities were to 
be—that they should have several knots in hand 
over the speed of the Battle Fleet, that they shotld 
be seaworthy and able to cruise with the Fleet, and 
that they should have the necessary submarine 
qualities to enable them to deal with the High Sea 
Fleet when it should be met. These qualities.they 
have ; but it is regretted that the enemy gave them 
no chance of trying their luck in action. They were 
used on patrol during the long wait for their “‘ Day,” 
and their experiences on patrol and when at sea on 
the periodic occasions when the Fleet went hurrying 
out in reply to reported enemy activity, have given 
invaluable data for future construction of large and 
fast submarines. These boats are of 1880 tons 
(surface) and 2550 tens (submerged) displacement. 
They have a speed of slightly over 24 knots on the 
surface, can carry a good gun-battery if required, and 
their hulls, being low and well stream-lined, and their 
torpedo armament powerful, they can act both as 
destroyers by night or as submarinés by day. These 
boats have a battery capacity sufficient for a day’s 
fleet battle, but no more. They may be described 
as having great strategic speed and capacity, but 
small tactical radius; that is, they can get to the 
place where they are wanted quickly, but are circum- 
seribed in their capabilities of remaining submerged 
in that spot for long, or of moving fast submerged 
for more than one attack without rising to recharge 
their batteries. In submarine design as well as 
in that of surface ships, you can’t have everything ; 
each type is a compromise.” - 

The foregoing description omits to mention one 
of the most interesting features of the ““K”’ class, 
viz., the installation of steam machinery for surface 
propulsion in place of the internal combustion engines 
fitted to all previous British submarines. Beyond 
the fact that geared turbines are employed in con- 
junction with oil-fired boilers, no details of the 
machinery can be given, but we understand that the 
installation as a whole closely resembles that of a. 
modern torpedo-boat destroyer. Auxiliary engines 
of the internal combustion type are fitted in order 
to charge the accumulators for submerged cruising. 
When running on the surface a “ K” boat may be 
identified by her two small funnels, which are folded 
back along the superstructure before diving. Several 
vlews of these vessels are given on page 178. Other 
data relating to this class are as follows, all figures 
being unofficial and only approximate :—Length about 
330ft., beam 334ft., draught 20ft., armament eight 
torpedo tubes, of which four are on the beam; four 
medium quick-firing guns, including two on high 
angle mounts for use against aircraft. In this class 
of boat the living quarters leave nothing to be desired 
from the points of view of comfort, convenience, 
and health. The commanding officer has his own 
cabin, there is quite a roomy ward-room for the officers, 
and there are separate messes for the petty officers, 
engine-room artificers, and seamen. As first com- 
missioned the boats had low bows, but subsequently 
they were raised to improve the sea-going qualities. 
Vessels of the “K” class have a very extensive 
radius of action on the surface, in which respect they 
are equal, if not superior, to the German “ submer- 
sible cruisers.” The experiment of equipping them 
with steam machinery was naturally condemned 
by Diesel enthusiasts as a retrogressive step, which, 
nevertheless, appears to have been justified by the 
behaviour of these vessels on active service. It 
is interesting to note that one of the most successful 
submarines—judged by her war record, which includes 
two “‘ mentions.” in orders of the day-—in the French 
Navy is the Archiméde, which is also propelled on 
the surface by steam, her plant consisting of two 
sets of triple-expansion engines of 1700 indicated 
horse-power. It is generally understood that about 
twenty-two K-boats have been built, though the 
actual total may be larger In the course of last 
summer @ flotilla of these vessels, exercising in com- 
pany with their leader, H.M.S. Fearless, met with 
a serious disaster. Owing, apparently, to a mis- 
understood signal, K 17 was rammed and sunk by the 
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Fearless, K 4 wasflost by collision with H.M.S, 
Marlborough, and two further submarines of the 
class were seriously damaged—all within the space 
of a few minutes. Disaster also overtook the K 13 
while making a trial dive in the Gareloch, with a 
considerable number of officials and submarine 
experts on board. In consequence of certain valves 
having been inadvertently left open, she foundered, 
the majority of her occupants being drowned. She 
was afterwards repaired and re-commissioned as the 
K 22 








Land Drainage in Cambridgeshire. 


A REVIEW of the drainage work carried out under the 
Cambridgeshire War Agricultural Executive Com- 
mittee during 1917 and 1918, prepared by Mr. T. W. 
Whitfield, Surveyor to the Committee, shows that this 
Committee realised at an early date the importance 
of improving the waterways throughout the county. 
The Committee’s opinion was confirmed by the report 
of the surveyors, who made an inspection of all land 
in the county in January, 1918, in order to ascertain 
what further acreage of land could be brought into 
cultivation. The report showed that several thousand 
acres of permanent pasture liable to flooding were 
included in the total acreage of grass land contained 
in the agricultural returns on which the county's 
quota was fixed. It was also reported that a very 
large acreage of arable land was water-logged through- 
out the winter months, so that work was impossible 
until late in the spring. 


CLEANSING THE MEL. 


In November, 1917, a small prisoner camp was 
established at Meldreth, and by August, 1916, the 
entire course of the river Mel—A, Fig. 1—was cleansed, 
overhanging and unsound trees were removed from the 
water’s edge and the banks were repaired. It was 
found impossible to dam and by-pass the water 
during the summer months, and the accumulation of 
mud was thrown or wheeled out in barrows. This 
work was carried out under orders issued on frontage 
occupiers under the Defence of the Realm Regulations, 
and although a considerable area of land at a distance 
from the river has been improved by the works the 
expense is borne solely by the frontagers. The Land 


AN UPLAND STREAM 


creased considerably, and it was found necessary to 
appoint a special sub-committee to deal with all 
matters relating to land drainage. It is interesting 
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IMPROVING AN UPLAND STREAM 


that the Cambridgeshire Drainage Committee now 
consists of eleven members, six of whom are County 
Councillors. A _ full-time surveyor is employed, 
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Fig. 1—RIVER AND FEN IMPROVEMENT IN CAMBRIDGESHIRE 


Drainage Act, 1918, has now fortunately made it | to note, in view of the recent suggested delegation of | working under the instructions of this committee. 


possible for the expenses incurred under such a 
scheme to be spread in future over all the lands 
benefited by the works. 


In March, 1918, drainage work in the county in- | consultation with the County Executive Committees, ' and occupier: 


powers by the Board of Agriculture to a committee 
composed of eight members elected by the County 
| Council, and four by the Board of Agriculture, after 


IsteHAM FEN 


Early in 1918, at the request of a number of owners 
3, the committee took in hand the im- 
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rovement of Isleham Fen, B, Fig. 1, an area of about | 
3500 acres with a variety of soils. There are about 100 | 
occupiers of land within the area, and part of the Fen is 
market garden land. The Fen lies at a height varying 
from lft. to 12ft. above sea level. Portions of the 
Fen have been lowered by paring and burning and by 
digging for fuel. The Board of Agriculture, on the 
suggestion of the committee, issued an order in June 


_.. South 








of Water. 
\Surface of 
Mud 


and is ultimately raised into the river Lark by the | formed from the edges extending in many places 

pumping station at Prickwillow. practically across the river. A survey was made, and 

é | from sections plotted, see Figs. 2 and 3, from the levels 

OrHER Fens. taken it was shown that the average sectional area of 

In addition to the operations carried out in Isleham | accumulated mud was nearly three times that of 
Fen, good work has been executed in the main drains | the present sectional area available for water. 

through the low-lying country at Swavesey. Some On the river Granta there are eleven mills on a 

work has been carried out by prisoner labour at | course of about 17 miles, and as the fall is not great 
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Section N°2. Bourn Brook 
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Fig. 2—SECTIONS OF THE CAM, THE RHEE, THE BOURN, 


last prohibiting the paring and burning of Fen land in 
the county of Cambridgeshire, except in cases where 
the permission of the committee was first obtained. 
A survey of the Fen was made and levels were taken. 
In March, 1918, a number of prisoners was allotted 
and began work under the instruction of working civi- 
lian foremen. The work is now, after eleven months, 
nearing completion. Some eleven miles of main, 
drains, with a top width varying from 9ft. to 14ft., 
have been opened out, deepened and widened, and the 
sides given a correct batter. The prisoners are sup- 
plied with knee boots for the work, and the water in the 
drains is held up by dams which are drawn at night. 
No fewer than forty-eight gateway tunnels have been 
fixed in the drains; they are made of elm trunks of 
uniform size ; no other form of tunnel has been found 
to be suitable in Fen land. A number of these 
tunnels are supplied with slats which fix into a frame 
in order to hold up water for stock in dry weather. 
The Fen is approached by a number of wide parallel 
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Fig. 3—KEY MAP TO SECTIONS ABOVE 


Fen droves, on either side of which are usually found 
the main drains. The droves are common for stock 
grazing, and a number of drinking places have been 
made and fenced off from the drains. 

For the drainage of the Fen it has been found 
necessary to open up an old catchwater drain on the 
edge of the Fen. In its course through a gravel hill 
the sides had slipped in, and the drain was overgrown, 
and for many years the upland water had flowed into 
the Fen instead of being conveyed along its edge by 
the catchwater drain. Now that the old catchwater 
has been opened the Fen land will be relieved of this 
water, and only in times of drought will water be 
passed into the Fen from the catchwater. There still 
remains an area of about 300 acres at the northern and 
lower end of the Fen to be dealt with. For the 
drainage of this area it will be necessary to erect a 
small pumping station to lift the water into the main | 
drain, which is carried across the area at high level, | 




















Section N° 4. River Rhee 





Section N°6 River Cam (Main River} 
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AND THE SHELFORD 


Waterbeach Fen, C. It is thought that, provided ; the mill leets in most cases are embanked, and the 
sufficient labour is found, an area of between 4000 | water is conveyed to the mills at a higher level than 
and 5000 acres can be greatly improved in this dis- | the surrounding land. In many cases the millers 
trict. Several schemes are under consideration for | who claim the water rights hold up the water, but do 
the improvement of small areas, including the drain- | not keep the river banks in repair. Owing to the 
age of Barway Fen, D, the reclamation of Chippenham | large accumulation of mud in the channel and to the 
Fen, E, and the improvement of Wilbraham Fen, F. | condition of the banks, much water leaves the river, 
flowing over the surrounding land, and filling up the 
smaller ditches and drains. It is proposed that when 
the condition of the river has been improved, provi- 


RivER CAM AND ITs TRIBUTARIES. 
The greatest task before the committee is the 














TYPICAL DRAIN IMPROVEMENT SMALL DRAIN, ISLEHAM FEN—IMPROVED 
NEW FEN DRAIN AT SOHAM—OLD DRAIN ON THE RIGHT 


clearing and opening up of the river Cam and its, sion shall be made for the fixing of a tablet at each 
main tributaries, the rivers Granta and Rhee, and the | mill indicating the maximum head of water that shall 
Bourn Brook. It is by the Cam and its tributaries | be he'd, and that provision shall be made for each mill 
that practically all the drainage water of Cambridge- | to be supplied with a spill of water or tumbling bay, 
shire is discharged. Their present condition is | and that each mill shall be provided with a sluice gate 
deplorable. A large number of trees have fallen from | which shall be drawn for a fixed number of hours at 
the banks and -re-rooted. Shoals of mud have! regular periods, in order to encourage scour and to 
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prevent. the formation of shoals. It is suggested that 
some form of direct communication should be fixed be- 
tween all the mills, so that one miller would be able to 
keep the miller below informed of the state of the 
water in times of flood. 

When these upland waterways are improved it 
behoves the authorities responsible for the mainten- 
ance of the lower reaches of the Cam and Ouse to 
make adequate provision for the outfall of the upland 
water to the sea, otherwise, with the increased dis- 
charge in a shorter period, the banks on the lower 
reaches of the river which protect the Fen lands will 
be severely tested, and when it is considered that, in 
addition to the work mentioned above, the West 
Suffolk Committee is executing similar work on the 
river Lark, and the Bedfordshire Committee on the 
Ivel, the necessity of improving the lower course of 
the Ouse appears to be one of vital importance for the 
protection of the Fen farmer. 


GENERAL. 


The Cambridgeshire Agricultural Executive Com- 
mittee, fully realising the position of the Fen man, 
invited the Executive Committees of Norfolk, West 
Suffolk, Isle of Kly, Huntingdonshire, and Bedford- 
shire to meet it and discuss the matter. A joint 
meeting of delegates was held at Cambridge on 
October 8th last. The outcome of this meeting was 
that the Norfolk, Isle of Ely, Bedford, Hunting- 
don, and Cambridge County Councils petitioned 
the Board of Agriculture and Fisheries to form one 
joint authority for the administration of the Great 
Ouse and its tributaries. It is suggested that this 
authority, if set up, should be a governing body for 
the main river, and should have power to exercise 
control when necessary over the forty-four drainage 
and embankment authorities now responsible for the 
watercourse. 

It is gratifying to find that the opinion of the joint 
meeting, held at Cambridge, is supported by Mr. 
Preston in his report on the inquiry meeting which 
opened last June at King’s Lynn, recently made 
public. The recommendations in this report are :— 

** 59. Recommendation.—What then are the re- 
commendations which I submit to the Board of 
Agriculture as a result of the inquiry I have held :— 

First : That the Ten Mile River and its tributaries, 
the Hundred Foot River, and the river above- 
Earith, be put into thorough good order, and 
hereafter maintained in that condition, with a 
view to getting the rain water away quickly to 
the outfall. 

Second : The repairing and raising of the existing 
training banks to R.L. 101.00, with a view to 
containing the tide, and thus scouring out the 
channel between them. 

Third : Dredging the Eau Brink and Marsh Cuts to 
the bed level suggested on Mr. Cases’s section.” 

* All the above are absolutely necessary, and I 
sould suggest seeing the effect of them before 
embarking on other large expenditure. Should 
they not effect the improvement required, I 
would advocate the construction of the sluice 
to entirely eliminate the tides, thus making 
the river non-tidal above Lynn. 

Mr. Preston attributes the neglect in the past to 
the multiplicity of authorities having control over 
different sections of the drainage system. He goes on 
to suggest that one single authority shall be set up to 
be responsible for the whole watershed of the Ouse, 
and that possibly sub-authorities should be respon- 
sible under it for each of the branch rivers. It is 
satisfactory to know that at its last meeting, the 
Cambridgeshire War Agricultural Executive Com- 
mittee, summoned specially to consider Mr. Preston’s 
reports passed the following resolution :— 

1. This Committee having carefully considered 
Mr. Preston’s report, request the Board of 
Agriculture and Fisheries to take immediate 
action to ensure the execution of the improve- 
ments put forward by Mr. Preston, and suggest 
that arrangements be made to utilise all 
available prisoner labour for these works, that 
adequate and immediate provision be made 
to supply the necessary mechanical appliances ; 
that the Government should, in the interests 
of food production, consider the necessity of 
finding funds to repair the neglect of the past, 
and this having been done, they should take 
steps to provide for the maintenance of the 
drainage system, and, if necessary, enforce 
the collection of local rates over the whole 
area drained. 

2. This Committee attach great importance 
to paragraph 57 of Mr. Preston’s report, and 
suggest that it is desirable to treat the question 
of land drainage within the basin of the river 
Ouse from a broad and national point of view, 
and for this purpose urge the Board to estab- 
lish one authority with supreme control 
over navigation and drainage of the Ouse and 
its tributaries, with, where necessary, sub- 
authorities responsible for various branches. 

Through the courtesy of Mr. Whitfield, we are 
able to reproduce a number of photographs, which 
show the class of work now being carried out, and 
maps of the district in question. “In the larger map 
A is the River Mel; B, Isleham Fen; C, Waterbeach 
Fen; D, Barway Fen; E, Chippenham Fen; F, 
Wilbraham Fen; G is the Granta; H the Rhee; 





the Bourn Brook ; and L the Cam. 
The sections Fig. 1 show Nos. 1 and 2, the Bourn 
Brook; 3 and 4, the Rhee,; 5, the Granta; and 6, 
the Cam, into which the three other streams flow. 
The sections were taken last summer at positions 
indicated in the small map, Fig. 3. These sections 
show the sectional area of the available water space, 
which includes the sectional area then occupied by 
the water and the area above the water, contained 
between the two banks, also the sectional area of the 
mud in the streams. From these figures it appears 
that the total sectional area at present available 
for water in the three rivers is very much greater 
than the sectional area of the Cam—the r ver which 
takes the water from these three, the ratio being— 
Cam 168ft., while the three rivers mentioned show a 
sectional area of 401 sq. ft. It is not, says Mr. 
Whitfield, reasonable to expect that the main river, 
which contains water and silt from the three tribu- 
taries, should show an equal sectional area to the 
total sectional areas of the three rivers, but, of course, 
the proportion shown in this case does point to the 
fact that the Cam can at present be compared to the 
neck of a bottle. The three branches of this river 
are very much overgrown, and full of obstructions 
in the form of fallen trees. These will have to be 
removed before any of the mud referred to above 
can be removed. 

One might sum up the whole thing by saying that 
the drift of the report is that, whilst the Committee 
may improve the uplands, the existing drainage 
authorities below must improve the outlet to the 
sea. The Ouse, and its original course, the Old West 
and Ten Mile between Earith and Denver—through 
which all the Cambridgeshire water flows—are in 
a deplorable condition, and the Committee suggests 
that in the interest of the Fen farmer, it is the duty 
of the authorities responsible to make good this 
river and to make up Fen embankments for the 
protection of the Fen farmer in order to protect him 
against the increased volume which will be discharged 
after the work the Committee is doing is completed 
in the upper reaches. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opini 
correspondents. ) 


THE COST OF ELECTRIC LIGHT. 


of our 








Srr,—** E. C. S.”” has raised a point which has no doubt been 
in many minds. I presume he has the—3o0-called—national 
super-power stations proposed by the politicians largely in 
his mind. Electric light as the principal service to be given 
by these huge stations is not, I take it, their object, that being 
principally a cheap supply of power. Whether a cheap supply 
could ever be given by transmission from, say, Coventry to 
Brighton or Portsmouth, cheap, that is to say, in competition 
with a supply generated on the spot by coal carried by sea, 
is, to say the least, highly uncertain, to say nothing of the 
fact that Government work is always expensive and commercially 
inefficient. 

The whole idea appears to me to be based largely on a com- 
mercial fallacy. It is quite true that even in the heart of a 
coalfield electric power can compete with coal or gas used direct 
in heat engines, but it does not follow that the users save any 
coal by doing so, or that they even have that in their minds. 
What they have in mind is an overall saving in the cost of power 
or such convenience as amounts to asaving. These huge super- 
stations may quite easily result in overall increased consumption 
of coal rather than a reduction. 

Some factories can use electric power commercially to the 
exclusion of steam or gas power generated at a cheaper rate than 
appears by the more cost of electric current. This can be done 
b the output of that factory has to bear as part of its 
prime cost, not m2rely the fuel cost of power and labour, but 
also the fixed charges of ‘‘ management,” “* capital,”’ ‘‘ rates and 
taxes,”’ and all the minor items covered by the term ‘‘ overhead 
costs.” By using electric motors 50 horse-power can be applied 
with ease. where with gas or steam engines 10 horse-power 
could be got in with difficulty. In a densely populated district 
of high land value a factory able to market a larger output, 
such an increased turnover would completely swamp any small 
increase in the cost of ‘‘ power” per se. As an example, I 
may give that of a Northern factory fitted with electric power 
under my supervision by a firm of consultants. One detail 
of this was the driving of a large disintegrator as a preliminary 
to other work done on the material in another part of the factory 
and which disintegration largely governed the output. 

Formerly the machine had been driven from the main shafting 
through several belts and countershafts. Great care in feeding 
was necessary not to stall the machine—in other words the 
output was strictly limited by the transmission gear. 

A 25 brake horse-power electric motor was applied driving 
direct through a high class belt, with the result that two men feed- 
ing could not satisfy the machine’s appetite. Until I gave the 
feeder urgent warning of the danger to the motor of long con- 
tinued heavy overload and backed the warning by a large 
ammeter with a brilliant red danger mark on its scale, the 
power frequently ran up to over 60 horse-power, and this was 
not the limit of the drive but the practical limit of the men’s 
ability to feed it. 

It is obvious that the ability to force the output when required 
to such an extent as this, more than doubling the output, even 
without overload, and when shut down the drive carrying a lower 
burden of idle capital, would swamp any slight increase in the 
actual cost of current, which would become a less important 
or minor part of the total cost. To transmit power 100 miles 
or more is, whilst practicable and perhaps commercially ad- 
visable, not by any means necessarily tending to coal saving. 
We may save at the spigot by more economical generation, and 
lose at the ‘* bung ” of transmission losses and costs. 

Beyond this colliery districts are not usually provided with 
suitable water supplies in any one place. The water required 
for condensation alone with steam turbines for a station of 








100,000 horse-powear would not be a stream but a fair-sizeq 
river. This has often been pointed out, but does not seem to be 
generally realised. Cooling towers en such a scale would, 
I think, produce most desperate fogs all round them. If gas. 
works and gas engines are used a very large supply of water j, 
still required, and then why not transmit gas as such to the 
different centres of consumption ? After all is said, power is jot 
the sole requirement of a factory or dwelling. Heat is alco 
required ; local gasworks are, therefore, indicated. If gas were 
transmitted to a town, that town could be supplied with electric 
power for those who require power and heat for the others. 

Gas can be stored to tide over temporary stoppages.  Hlew. 
tricity cannot in the case of such supplies as those contemplated, 
Further, in the present temper of ‘* labour,”’ using the somewhat 
“class distinctive " term, it seems to me that to put all our 
eggs in one basket is the act of a lunatic. At present, in the event 
of a strike of labour, local storage provides at least some assist. 
ance and modifies ruinous results into local difficulties. Under 
the new conditions evidently in the mind of the politicians, « 
strike of labour would simply result in the immediate and total 
cessation of all the means of life for whole districts measured 
by counties rather than parishes. It really seems to me, Sir, 
that such schemes as those suggested could only be worked by 
an enlisted army working under active service conditions of 
discipline. I don’t think this or any other country is yet ripe 
to accept such conditions. And when all is done and all the 
country is at the mercy of undisciplined labour, should we save 
any coal or even ‘‘ cost.” As regard coal by-products, can 
these not be extracted as cheaply in the rough at smaller work, 
placed where required for the primary service and the rough 
products refined at suitable central works? As regards the 
use of our water power, I have long thought more use might he 
made than is at present, but locally rather than nationally. 

The large U.S.A. water generated power supplies do not 
appear to be very much, if at all, cheaper than our own coal 
generated power except where used locally close to the power- 
house and under conditions affording a very high load factor. 

Geo. T. Parpor 

Angmering. 


February 16th. 





Srr,—In reply to the letter by ‘‘ E. C. 8.” in your last issue, I 
notice he states that nearly 90 per cent. of current is converted 
into useless heat ; this is quite contrary to allfacts. For illustra- 
tion, to secure 2000 horse-power it would require 100 tons of coal! 
every twenty-four hours. From this 100 tons of coal you would 
produce 60 tons of marketable coke, besides the residual. 
resulting therefrom. These two item; at to-day’s market price< 
would practically provide you with the gas to produce 200) 
horse-power free of cost. 

The time is coming, and not very far distant, when power 
stations will be placed at the pit’s mouth ; when current will be 
generated from gas engines driven by the gas made on the coke 
oven principle. Even the most non-technical person will be able 
to realise the possibilities when it is pointed out that, while 
steam power factories consums 7 Ib. of coal per horse-power per 
hur, the up-to-date pow2r coasumption electrically would b: 
under 1}lb. The saving in cost would be nearly 80 per cent., or 
over £120,000,000 per year would be saved on present industria! 
costs, representing some 60,000,000 tons of coal. Your town. 
and cities would be much brighter and cleaner ; the air purer 
your villages and hamlets would have their electric light, heat, 
light electric railways or tram; to gather the market produce, 
and the revenue derived from most moderate charges would he 
enormous, 

If only the scheme could be pushed along, much of the Labour 
unrest of to-day would disappear. Brighter homes, healthier 
race, more work and less unemployment, and, from a financial 
point of view, a highly gilt-edged security. 

F. E. H. 


February 18th. 


ECONOMICS AND THE WORKMAN. 


Si1r,—The criticisms and remarks in your editorial column: 
upon Mr. Lloyd George’s speech are very much to the point, and 
merit very serious attention. We are in a very dangeroux 
period, and reaping the results of many of the hasty and ill- 
conceived actions that have characterised the Government in 
dealing with Labour throughout the war. 

As the situation stands at present we have to cope first and 
foremost with suspicion, In every action a dodge, a trick is 
expected. Labour does not think there is such a thing as a 
straight deal, or that there is a man who will put his integrity 
before his financial benefit, and believes that all newspapers are 
merely vehicles for making it think what some unknown group 
of persons desire it to believe. As a consequence we have the 
present result, that shop stewards are only serviceable because 
they are in direct personal contact with the units of Labour, and 
parliamentary representatives are distrusted because they are 
out of reach. What more can the conclusion be than that 
Labour is trying to gain business controlling power before having 
the very necessary economic and business experience to justify 
the possession thereof. Unfortunately, as you imply, a little 
knowledge is a dangerous thing, and at the root of the trouble we 
have to blame our educational system for the situation now 
existing, where Labour is going to take all and to give nothing in 
return. Under existing conditions, if a man has any natural 
gifts at all he soon lifts himself above the Labour level, either 
industrially or leading the trade unions. How, then, can any- 
thing but superficial thinking be expected from the rank and file ? 
Certainly influence can be exerted by selected orators, but how is 
it possible to pay them without exciting suspicion ? 

From now onwards the business of the country is going to be 
carried on under great difficulti It is i ible for any one 
to set out to produce goods with an unknown Labour factor. 

In the writer’s opinion there is only one way, and that is to 
have on every limited company at least one member of the 
board who is to be nominated by the employees of the concern. 
Safeguards could be instituted to secure a certain level of 
business capac'ty. Another thing that Labour suspects is the 
vast army of stockbrokers, share dealers, and industrial gamblers 
of a similar type with inside information, and who are invariably 
the richest in the community. Suppose it were made illegal to 
sell or transfer company shares at more than the issue value ° 
No loss would be caused to any person who could morally justify 
his method of earning a living, the community would gain 
immensely, money would still give a return in proportion to the 
perspicacity of the shareholder, and no frantic efforts would 
have to be made to pay huge dividends, which are always being 
levelled by share transferences to the earning capacity of 6 or 
7 per cent. H. C, ARMITAGE. 


Birmingham, February 17th. 
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Railway Matters. 





An agitation is being raised in Devon for the construction 
of a railway from Okehampton to Moretonhampstead., 


in The Times of the 13th instant appeared a paragraph 
which said, ‘ We are officially informed that, in view of his 
publie duties, Sir Eric Geddes has severed his connection 
with the North-Eastern Railway.” 


‘ur total number of Great Western employees who have 
served with the colours is 25,479, representing nearly 
one-third of the male servants at the outbreak of the war. 
Of them 1955 have been killed, or have died of wounds. 
Upwards of 350 received honours, or have been mentioned 
in dispatches. 

Tas Court of Arbitration decided on the 21st ultimo 
that all women employed in railway workshops are to 
receive such an advance in war wages as will bring the 
total advances during the war period, excepting merit 
advances or service increments, to the sum of 20s. per 
full ordinary week. 

Tae total number of passengers carried by the five 
companies controlled by the London Electric Railway 
Company—including the Metropolitan District and the 
General Omnibus Company—last year, is estimated at 
901,000,000. This is exclusive of passengers : booked 
through from other railways. 

Tar Government restrictions on the construction of 
new works involved the closing down of the contract for 
the completion of the Euston to Watford new railway. 
The restrictions have now been relaxed, and arrangements 
are being made to re-open these works and to complete 
the last section of the new line, extending from Chalk 
Farm to Queen’s Park. 

From the London and North Western Railway 31,742 
men joined the colours, of whom 1689 were killed in action, 
drowned, &ec., 1017 died from wounds, 373 are missing 
and p-esumed dead, and 115 are missing. There were 666 
who received honours, or were mentioned in dispatches. 
The men on the London and North-Western Railway 
are singular in that they in lude three wha,have received 
the Victoria Cross. 

Tae Metropolitan Railway annual report seys that the 
happy termination of hostilities after the terrible conflict of 
the past four years will, it is hoped, permit of the early 
demoblisation of a large number of the company’s servants 
who had joined the colours, and a total of 1181, or 34 per 
cent., of the total male staff. The report adds that ‘* the 
directors sorrowfully record the loss of 125 who have fallen 
in the service of the Nation.” 


TaE annual report of the Taff Vale Railway Company 
states that during the war 1060 of the company’s staff 
joined either the Army or Navy, of whom 86 have lost 
their lives. The following distinctions for meritorious 
se-vice were granted :—Military Crosses, 3; Bar to 
Military Cross, 1; M'litary Medals, 9; Bar to Military 
Medal, 1; Distinguished Conduct Medal, 2; 1914 Star, 1. 
It is added that arrangements have been made with the 
Govenment for the early demobilisation of those still 
serving. 

THE respective reports of the London Electric Railways, 
City and South London, and Central London Companies, 
state that an arrangement hed been made whereby the 
first-named bears all thé .expense of maintaining and 
operating the three railways, receiving advances of moneys 
from time to time as necessary. At the close of each year 
the expenses are allocated on an agreed statistical basis. 
It is thus possible to deal with the maintenance and 
operation of the three tube railways as if, in fact, they 
they were one railway, and considerable economies in 
the keeping of accounts are being effected. 


THE Metropolitan District Railway report says that the 
shortage of staff and the difficulty of obtaining materials 
have made operation very difficult. A considerable 
increase in the number of passengers normally travelling 
has taken place, and, in addition, a large amount of military 
trafic has been dealt with owing to the District linking up 
several of the main line systems. The directors are fully 
aware of the serious inconvenience caused owing to the 
overcrowding of the trains and stations. The causes 
have been, and are still, beyond control, as they have 
arisen mainly from shortage of rolling stock and insufficient 
staff. Regret is expressed for this, and the public and 
proprietors are assured that arrangements are in hand to 
improve these conditions, and every endeavour is being 
made to obtain the early release of men from military 
service, 


For the year ended March 3lst last, the receipts of the 
New Zealand Government railways were £4,687,700, a 
decrease of £113,110, the expenditure £3,042,907, an 
increase of £116,043, and net receipts £1,644,703, a de- 
crease of £229,153. The profits were 4.6 per cent. on the 
capital as against 5.3 per cent., the ratio of expenses 
to receipts was 64.91 per cent. as compared with 60.97 
per cent. The net receipts per mile were £555 as against 
£632, and per train mile 52. 96d. as compared with 49. 12d. 
The increase in expenditure was due to £230,000 war 
bonus being paid by the railways instead of by the Govern- 
ment, to meet which an increase of 10 per cent. in all 
passenger fares and freight charges was made as from 
November 25th, 1917. It is pointed out that during the 
four years of war the total increase in expenditure was 
only £162,584. 


THE station-master at Woburn Sands, London and 
North-Western Railway, has received a letter from the 
officer commanding a Canadian Forestry Corps, in which 
the latter say :—‘‘ Through your careful attention to our 
wants you enabled us in March to ship 250,000 F.B.M. in 
two days on the French Order, and which still holds the 
record in the Forestry Corps for shipments, and in your 
figures it would approximately aggregate 600 tons. In 
the past year we have not experienced the least difficulty 
in obtaining trucks or in having the consignments lifted. 
It is a great credit to your own ability considering that 
since we came here we have dispatched seven millions 
five hundred thousand feet of lumber and two million 
lin. feet of pitwood, or in tonnage approximately 25,000 
tons. With no addition to your staff, I think you are 
to be greatly cemplimented in clearing our Canadian mill.” 
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REAFFORESTATION schemes are proposed in Brazil 
for overcoming the fuel shortage, experiments having 
shown that eucalyptus trees can be successfully grown 
80 as to yield wood at the end of five years at a cost of about 
3s. per cubic metre. 


A PAPER read before the Optical Society, on February 
13th, by Mr. L. C. Martin and Mrs, C. H. Griffiths, dis- 
cussed the effect of moisture on the surfaces of lenses in 
optical instruments. The principal deductions are that 
lenses should be boiled in distilled water before they are 
put in place, and the instrument filled with dry air, while, 
if possible, it should be made air-tight. 

From tests applied by the Boston Transit Commission 
as to the respective values of painted and unpainted steel 
rods for reinforcement, it appears that the bonding 
strength of the painted rods was much less than that 
of any of the plain unpainted rods. The best bonding 
strength of any of the painted rods was only about one- 
fifth that of the plain rods. The rods tested were jin. 
cut in 24in. lengths. 

A NEw record was recently established when the circular 
shaft, Crown Mines, Transvaal, 20ft. diameter, was sunk 
during December—thirty-one working days—a distance 
of 279ft., viz., from 655ft. to 934ft., showing an average of 
9ft. per twenty-four hours. This is the world’s record, 
beating the last world’s record of 252ft. made in No. 14 
shaft, Crown Mines. The drills used were Holman 
sinkers and Holman hand hammer drills. 


THE longevity of the steam engine built a generation 
ago is demonstrated by some figures given by Mr. F..Parr, 
the waterworks manager of Bridgewater. The pumping 
is done by two beam engines built by James Watt and Co., 
of Birmingham, in 1877, and working at a pressure of 
10 lb. per square inch. The repairs bill in 1914 was only 
£4 12s. 8d., and in 1917 was just over £16 10s. The fuel 
consumption is not quite a ton a day, and the duty of the 
pumps 375,000 gallons per day. 


In discussing the paper on lubrication, read before the 


' Physical Society by Principal 8. Skinner, Mr. C. T 


Thomsen said that it had been found that among mineral 
oils the best lubricants were those with a large proportion 
of unsaturated hydrocarbons. It is thought that the 
more of these that are present, the more intimately the 
oil will adhere to a metallic surface. Now some of the 
animal and vegetable oils are very largely composed of 
unsaturated constituents, so that this property of adherence 
to metallic surfaces may readily be greater in these cases. 
He thought compressibility was of negligible importance. 


AmonG the innumerable strike threats, says the Man- 
chester Guardian, one notices nothing so G.Jbertian as a 
demand for less pay. Such a demand, however, has more 
than once caused industrial conflict. In 1884 the Oadby 
sockmakers offered to take 74 per cent. less wages in order 
to attract work from Leicester, whereupon the Leicester 
operatives offered to take 5 per cent. Jess if the masters 
promised not to send work to Oadby, and on the offer 
being declined went on strike to enforce it. Years ago, 
too, the miners of Northumberland and Durham requested 
that they should not be compelled to earn more than three 
shillings a day, and, the masters not agreeing, they insti- 
tuted a strike which lasted twenty weeks. The idea 
behind the seemingly senseless demand was to make the 
work go round. 


THE adopion of the metric system of weights and mea- 
sures is advocated by Mr. Harry Allcock in the Bulietin 
of the Federation of British Industries. He suggests that 
the Government should encourage the more widespread 
use of the international metric system both in the United 
Kingdom and in the British Empire generally by officially 
recommending all British manufacturers he-eafter engag- 
ing in new industries, or introducing new standards into 
existing industries, to base their operations on the metric 
system on the distinct understanding that the Government 
will adopt that system as the sole legal system of weights 
and measures five years hence, or upon such later date 
as Parliament may then decide. He also suggests that 
the requirements of all Government Departments should 
be specified in terms of the metric system wherever possible, 
and recommends other public and semi-public buyers to 
follow their lead in the national interest. 


In an American sulphuric acid factory the dust resulting 
from the roasting of about 45 tons of pyrites, per day, 
is extracted from the flue gases by electrical means. The 
quantity of dust is about 12001lb. per day. The gases 
pass through two parallel precipitator sections, each 
provided with dampers at the inlet and outlet ; as a rule 
only one section is worked at the time. The collecting 
electrodes, as well as the precipitator electrodes, are steel 
plates stiffened with ribs and suspended in brick chambers 
by T-members from cast iron frames and insulators ; 
the insulators are above the chambers, and consist of 
corrugated porcelain hoods. The chambers taper down, 
and the whole plent is raised on columns so that the dust 
may be easily emptied from the hoppers. Transformers 
for currents of 50,000 volts, directly joined to the power 
line, and a 2 horse-power three-phase synchronous motor, 
also operated from the line, constitute the electric equip- 
ment. 


THe mud jet introduced by M. Fayol, in 1879, for 
extinguishing underground fires not only extinguishes the 
fire by the action of its water upon it, but it also cements 
the particles together and thereby excludes air, making 
the mass safe for the future. The material of the mud, 
according to the Bulletin de la Société del Industrie Minérale, 
some of which should be argillaceous and unburned, con- 
sists of sifted earth of 5mm. mesh, boiler ash, dust from 
the gleaning of blast-furnace gas, and even combustible 
material, such as the refuse of coal washing, when nothing 
better is at hand. Pressure is often given by steam or 
compressed air, but usually it is simpler to obtain it by 
gravitation. The author describes a system consisting of 
a tank into which the solid materials are shovelled and the 
water discharged at a higher level. It is placed at a 
height of 18m. to 20m. to force the mud a horizontal 
distance of 200m. to 300 m., allowing for several sharp 
angles in the conducting pipes. 
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Miscellanea. 


East Grinsreap hopes shortly to commence the instal- 
tation of an electricity supply. 


Tue Technical Institute, which it is proposed to establish 
at Coventry, is to cost £100,000. 


Tue Stepney Council proposes to expend £12,000 on 
temporary sub-station plant and mains. 


. Tae Bradford Electricity Committee proposes to expend 
over £75,000 on mains, transformers, &c. 


DEwssurY Town Council has decided not to proceed 
with the proposed extensions to the power plant. 

Tue Fermoy Urban Council is considering the possi- 
bility of utilising local water powers for generating 
electricity : : 

AN attempt is to be made, according to the Marine 
Journal, to raise the A. J. Fuller, a full-rigged ship, which 
sank in 246ft. of water in Seattle Harbour in June, 1916. 


Tue application of the Sheffield Corporation for sanction 
to borrow nearly £700,000, for the new electric power 
station at Blackburn Meadows, will be considered on the 
21st inst. by the Local Government Board. 


TE prohibition of export from Spain of all kinds of 
new Spanish made machinery has been withdrawn. On 
exportation, a certificate attesting the home manufacture 
of the machinery must accompany the clearance papers. 


A.tTHoucH the Barnstaple Reinforced Concrete Ship- 
building Yard is working on about half its original staff 
during re-organisation on a commercial basis. a third 
conerete ship is in hand, and preparations are being made 
for the construction of others. 


AtrHoucH the Armistice, the first British concrete 
steamship, encountered heavy weather on her maiden 
trip to, Londonderry, she behaved in an entirely satis- 
factory manner, steering remarkably well. There was 
a@ complete absence of vibration. 


EXTEnsIons to the electricity plant at Leeds, which 
have been proposed by the Electricity Committee, will 
involve the expenditure of about a quarter of a million 
sterling. The scheme includes the installation of two 
new 6000-kilowatt turbo-alternators. 


THE new airship which is about to be launched at Selby 
will be, it is said, capable of remaining in the air for three 
weeks, and of going to New York and back without 
stopping. She is 670ft. long by 7O0ft. diameter, has a 
gas capacity of 2,000,000 cubic feet and will lift 50 tons. 


Tur deposits of graphite in the Turnchan district of 
Siberia are said to be nearly equal to those of Ceylon in 
quality and far more economical to work. The beds 
have a thickness of some 84ft. and are estimated to con- 
tain about half a million tons of the mineral. It should 
be possible to produce the graphite for 1d. per lb. 

Tue Canadian Government is being urged to erect a 
blast-furnace and steel works near Port Arthur, Ontaric. 
The cost is put down at about £3,000,000, and a hounty 
of approximately 2s. per ton is asked for all iron mined 
and smelted in Canada. It is doubtful, on account of 
local opposition to protection, that the seheme will 
materialise. 

UnbeER the auspices of the Birmingham Section of the 
Institute of Metals, a course of three lectures on “‘ Scientific 
Factory Management ”’ will be delivered at the Chamber «f 
Commerce, New -street, Birmingham, on March 4th, llth, 
and 28th. Tickets for the course, which will be 7s. 6d. eacl, 
may be obtained from the hon, secretary, Mr. W. H. 
Henman, ‘‘ Crofton.” 

Tr is said that the Russian Government has decided to 
introduce the metric system of weights and measures, 
and all traders will be required to quote their prices in 
future in both the old and the metric system. The new 
system will probably be adopted throughout Russia by the 
end of next August, and the use of the old system will 
be prohibited at the end of 1924. 


Bastc slag manufacturers have decided to form a 
Basic Slag Association. The experience of “control” 
by the Ministry of Munitions and the Food Production 
Department has made clear to the trade the necessity 
for an organisation which can adequately express 
opinions as a body, as well as safeguard and promote the 
interests of manufacturers when occasion arises. Mr. 
A. W. Thomson (Alexander Cross and Sons, Limited), 
has been appointed chairman; the secretary is Mr. J. 
King Stewart, 70, Fenchurch-street, London, E.C.3. 


Tue Derbyshire oil boring operations are said to have 
met with encouraging success during the past week or two. 
At Hardstoft much water has been met with, which hes 
delayed progress, but several gushes of gas have been 
encountered which are associated with the presence of 
oil. At Brimington, following repeated gushes of gas, 
the first traces of oil have been encountered. It is of the 
rough character known as “ farmers’ oil,” but gives off 
an odour of paraffin. Receptacles for conserving oil, 
if it is tapped in quantity, are being arranged on the spot. 

In the course of discussing the construction of a tube 
railway in Manchester, Mr. Bowie said, according to the 
Manchester Guardian, that the number of passengers 
carried in one year on the Manchester and Salford tramway 
systems might reach 500,000,000 twenty years hence. In 
1905 the number of passengers carried on the Manchester 
system alone was 126,000,000; in 1912 the number had 
risen to 174,424,237. In the year just ended it will pro- 
bably be found, after allowing for car shortage and a 
hundred other hindrances, that the number of passengers 
was 300,000,000. 

Wits the object of strengthening the business and per- 
sonal relations between Great Britain and Brazil, the 
Federation of British Industries has invited to this country 
a delegation of representative Brazilian business men, and, 
with a view to considering the representative industries 
of both countries which would best profit by the visit, 
it has been decided that Mr. W. S. Barclay, who was lent by 
the Federation to Sir Maurice de Bunsen’s Mission to 
South America during last summer, should proceed to 
Brazil and spend a few weeks there before conducting ths 





delegates to this country. 
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INQUIRIES. 


“ COPELAND’S” PATENT METALLIC PACKING. 


Srr,—I should be grateful if any of your readers could inform 
me where I may obtain “* Copeland’s ” patent metallic Dye 








“ GARDNER” GOVERNOR FOR STEAM ENGINES. 

Sir,—I should be obliged if any of your readers could forward 
the name and address of the maker of the “ Gardner ” governor 
for steam engines. ~ 
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DEATH. 
On 14th February, at Sanderstead, at the house of his daughter 


Mrs. L. M. Privett, AntrHuR Lyon ALEXANDER, M. Inst. C.E., in 
his 72nd year. 


THE ENGINEER 

















FEBRUARY 21, 1919. 





Industry and Ignorance. 


Ir seems only a few months ago, though it was 
actually before the war, that a manager of a cele- 
brated railway works complained to us that he had 
no time to give to engineering, as the attendance at 
labour conference and conciliation boards, and the 
meeting of delegates occupied his week from one end 
to the other. His experience was not singular. 
Wherever one went the same tale was told of owners, 
managers, foremen, and even men drawn away from 
their proper vocation to discuss labour problems. 
If such were the conditions in 1913, what, may we 
ask, are they now, when there is not a single industry 
in the land that is not involved. It is painful, 
indeed, to reflect upon the precious energies that are 
being wasted by this industrial fever. If there was 
ever a moment when the talent of the inventor, the 
all} manager, the financier, and the investing public 
should have been developed to the full it is this 
moment. We know not in how much our future 
depends upon our ability to seize the present occasion, 
but this, at least, we do know, that our failure now 
to revive old industries and establish new ones must 
delay for years the day when we can say “ the Great 
War has been paid for.” 

We said last week, and we must insist on the point 
again and again, that until the elements of the 
economic problem are understood by the public 
generally, and by the working classes in particular, 
a rational industrial peace cannot be attained. We 
have all lost—with the sovereign—the standards by 
which we used to measure value, and whilst thinking 
men recognise the importance of restoring it quickly, 
the working classes, still in the dark as to elementary 
economics, are unable to see why the conditions of 
the last few years should not continue indefinitely. 
One can only suppose that in a vague sort of way 
they imagine money can be made by running sheets 
of paper through a printing press. The war, said 
Lord Buckmaster on Tuesday, in the House of Lords, 
had led people to think there is an absolutely 
unfathomable reservoir of public wealth, into 
which anyone can dip his hands if he could 
only secure the assistance of the Government. 
That is not an overstatement of facts. Money 
was far too easily obtainable during the war; 
had it been “tighter” we should all now hold 
saner views about it. Looking back on the past, 
it can now be seen that the excess profits tax has led 
to a whole series of troubles, for it directly encouraged 
manufacturers to spend lavishly, since what they 
spent was drawn from sums that would otherwise 
have been taken by the State. A false position was 
thus created, and is reflected in the demands of labour, 
which fails to grasp the obvious fact that every in- 
crease in piece-cost means in the long run a reduction 
of the amount of commodities that can be purchased 
for a given sum. Until that truth is generally 
recognised, until the workman at length understands 
that the wages he earns increase in purchasing value 
the-greater his output for them, we cannot expect 
industrial peace on a rational basis. Whether or not 








the present endeavours of various associations and 
societies will lead to the acquirement of this know- 
ledge we cannot say. In many cases there seems to 
be too much talk, often heated, and too little action. 
Next Thursday, there is to be held in the Central 
Hall, Westminster, a conference convened by the 
Government. Invitations have been sent to all 
Industrial Councils and Interim Industrial Recon- 
struction Committees—the mechanism of the Whitley 
scheme—and where such are lacking to other organi- 
sations to send representatives. It is expected that 
something like five hundred persons will be present. 
The meeting will open at 10.30, and is, we understand, 
to conclude the same day. What good end it can 
serve it is difficult to see. There is no doubt that 
the inter-relationship of industries should be more 
widey comprehended, and the conference might be 
defended on the ground that it will be an official 
recognition of that fact; but more than that it can 
scarcely be. It is reported that the outcome of the 
meeting will be the appointment of a standing 
general conference or council of all trades, and we 
may possibly be correct in assuming that the Govern- 
ment is calling the meeting for the purpose of laying 
before it a scheme for the establishment of such a 
council, and for securing its endorsement by the 
representatives. We must confess to some doubt 
that such a standing national council would ever be 
an effective body. Such powers as it might con- 
ceivably exercise belong by rights to the Houses of 
Parliament, which has to take an even larger view, 
and if it is without powers, it will do nothing but 
talk, and of talking we have already had a great deal 
too much. Action, swift and decisive, is required, 
for the matter will not tarry whilst we are discussing 
it. The action must come from the Government, 
and should be directed to two ends. The first, to 
secure to the public and to individuals their rights, 
and the second to educate the public in economic 
principles. Of the first we have lately seen the effect 
at Belfast. The strike appears to have been broken 
as soon as the Castle put the military in to protect 
the electric stations, &c., and to prevent the would-be 
peaceful workman from ‘mass-picketing. The second 
can only be attained by many years of educational 
work—work, for example, of the kind that is being 
done by one far-seeing works owner in Manchester, 
who lectures weekly to his own workpeople in econo- 
mic problems, or by Mr. Sam Turner in his little 
book entitled “From War to Work,” in which the 
principles are stated with a clearness, force, and 
simplicity which should reach the workman. 

We see in the demands of the miners, which are 
being considered at a conference whilst we go to 
press, the most striking example of the effect of 
ignorance of economic conditions. The men are 
asking for something that cannot be granted without 
danger to the whole community. All are agreed in 
deploring the fact that mining is an unpleasant 
occupation, followed in grey surroundings, and there 
are none who would not see the conditions improved. 
But to attempt to ameliorate them by increasing the 
price of coal is sheer folly ; it is a movement in the 
diametrically wrong direction. If the cost of getting 
coal can be reduced, then, not only will more money 
be available for the improvement of the mines 
and mining districts, but because the prices of other 
commodities will fall in relationship with the cost of 
fuel, the miner will be able to purchase more for his 
sovereign than he can now. What holds true of 
coal holds true of all other commodities. It is only 
by lowering the cost of production that the welfare 
of the workman can be permanently improved. 


The Future of the Submarine. 


SPECULATION has been rife during the last few weeks 
as to the line likely to be taken at the Peace Conference 
in reference to the future of the submarine. It is 
stated with some show of authority that the United 
States is in favour of the abolition or prohibition of 
this weapon, and that our own naval authorities 
support this view. There appears, on the other hand, 
to be an influential section of French opinion which 
favours a limiting policy ; one defining by international 
law the uses to which the submarine may or may not 
be put. The subject has naturally been forced into 
prominence by the German unrestricted campaign 
against merchant vessels, by which it was hoped, 
vainly as the sequel showed, that England would be 
forced into submission. The moral and _ political 
aspects of the question have thus for the moment 
partially, if not wholly, obscured the technical side 
of it, which, if not taken into account, may result in 
a wrong perspective of the whole subject. Every 
thinking person looks forward naturally to the ideal 
state of existence when war in all forms will be 
abolished, but as we are practical people, the idea] 
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should not-make us oblivious to the real, nor cause 
us to abandon without due consideration a weapon 
. which has its legitimate use as a means of defence. 

A navy. of all armed forces, is the easiest to justify, 
because alone it cannot become an instrument of 
active aggression. You cannot, as the Prime Minister 
once remarked, send the British Fleet to Berlin. 
And of the various arms of the Navy, the submarine 
is the least fitted for aggression. It is, in its legitimate 
use, a defensive weapon, and the Germans’ use, or 
rather abuse, of it against merchant shipping was one 
of the strongest arguments they could have advanced 
to prove its limited value as a vessel of war. Every 
breach of a law finds, sooner or later, its Nemesis, 
and the long tale of sunk and captured German sub- 
marines must be regarded as much in the light of 
punishment for the technical error of employing them 
for purposes to which they were unsuited, as retribu- 
tion for the moral lapse of the German Admiralty. 
Submarines, as constituting one of the “ fringes of 
the fleet,” have a certain value. The good work 
which they have accomplished in obtaining informa- 
tion as to enemy movements, and in the discovery of 
minefields, has been specially recognised. Their 
value against a fleet, protected by its own high speed 
and screens of destroyers and light cruisers, is small, 
and they will always be at a disadvantage in conflict 
with adequately armed surface craft. Their deve- 
lopment during the last few years has been such 
as clearly to define their possibilities. Asin all other 
types of naval construction size has been progressively 
on the increase, with a corresponding increase of 
surface speed and radius of action. Armament has 
also been increased, and it may be thought that the 
larger types carrying 6in. or larger guns would be 
able to hold their own against destroyers or light 
cruisers without having to seek safety in submersion. 
It must, however, be remembered that the height of 
the guns above the water-line must be less than in the 
care of a surface vessel, and one can well imagine a 
condition of sea where the’ value of the gun to the 
submarine would be practically zero, while that of the 
above-water craft would be only slightly reduced. 
The fact that the submarine has to carry two sets of 
propulsive machinery, one of which, the underwater, 
is exceptionally heavy for the power produced, 
militates against high speeds. Further, in a vessel of 
given displacement, speed and radius of action are 
interdependent. In the large German submarines 
which have remained away from their bases for several 
months the propulsive power is an oil engine, but 
whereas, owing to economy in consumption of oil fuel, 
sufficient of it can be carried for these extensive cruises, 
the limitation as to the size of engine which can be 
constructed and conveniently arranged in the 
restricted space available, makes the surface speed of 
these vessels somewhat low in relation to their size, 
something, we believe, under 20 knots. This limita- 
tion has been recognised in our own vessels, with 
which we deal on other pages to-day, and in the “ K ” 
class, as is now generally known, the motive power is 
steam, and their surface speed is several knots 
greater than could be obtained with an oil engine 
Increase of underwater speed is very difficult to 
obtain, as a little consideration will show. Only a 
limited proportion of the displacement can be assigned 
to batteries and motors if other essential qualities 
are to be retained in the design. Assuming the pro- 
portion of the displacement available for these weights 
to be constant for vessels of different size, that is to 
say, that the horse-power is proportioned to the 
displacement, and assuming also that the power 
required for a given speed follows the two-third 
power of the displacement, it will be found that the 
possible speed obtainable varies as the 9th root of the 
displacement. If, for example, we take a small 
vessel as a model, and increase its displacement eight 
times, the speed of the larger vessel will be only about 
25 per cent. greater than that of the smaller. The 
smallest types of submarines had a maximum under- 
water speed of about 8 knots, and we doubt if any of 
the largest yet built have a submerged speed much 
greater than 10. Those vessels built for exception- 
ally high submerged speed with a low surface speed 
present, of course, a wholly exceptional case. With 
the great increases of speed of surface craft, the power 
to submerge, once considered to be the submarine’s 
safety, has become of relatively small value, for if 
sighted and forced to dive the pursuing destroyer cr 
cruiser knows the situation within a radius of a few 
hundred yards, and depth charges and detecting 
devices make its escape a matter of luck. 

It may be thought that so far we have made out a 
case for the abolition of the submarine, but a little 
r+flection will show that what we have proved is the 
futility of attempting to use it outside its legitimate 
scope. To send submarines out on the high seas, 


away from the support of surface craft or easily 
reached bases, is to invite destruction sooner or later, 





unless the command of the surface is first established, 
and then they are unnecessary for this purpose, as the 
work can be more effectively done by cruisers. There 
are those, however, who never learn either by history 
or experience, and it may happen that in spite of 
promises made or decrees of a League of Nations, and 
in defiance of international law, some Power may in 
the future think to snatch an advantage by embarking 
upon some such submarine campaign as Germany 
tried. The permissive use of the submarine under 
certain conditions would at least stimulate anti- 
submarine defence, and we should be in a better 
position to deal with any such breaches of faith and 
international law than we were when Germany started 
her unrestricted campaign, for which we were un- 
prepared. 





The State Control of German 
Sources of Energy. 


AN attempt to mitigate the wave of pessimism 
which prevails in circles of industrial manufacturers 
in Germany and at the same time pave the way 
towards the industrial reconstruction of the country, 
is now being made by the Economic Department of 
Berlin, which was constituted to deal with economic 
problems during the war and which, similarly to 
certain of the temporary Government departments 
in Great Britain, is endeavouring to become a per- 
manent institution for an army of officials for the 
benefit of the nation (!) The word pessimism is 
peculiarly appropriate to a situation which is reflected 
by a reduction in the annual pre-war production of 
steel from 19,000,000 tons to 13,000,000 tons by the 
withdrawal of Luxemburg from the Customs Union 
and the loss of Alsace-Lorraine ; by a further diminu- 
tion of 4,000,000 tons to 9,000,000 tons which it is 
assumed in Germany will take place by the with- 
holding from the Rhenish-Westphalian iron and 
steel works of iron ore supplies from Lorraine, and 
by a further possible decrease of 3,000,000 tons to 
6,000,000 tons which, it is thought, wiil be caused by 
the diversion to Allied countries of most of the iron 
ore formerly received from Sweden ; whilst deliveries 
of ore from Spain are scarcely expected in the first 
year after the conclusion of peace. All other indus- 
tries—the electrical, chemical, engineering, ship- 
building and cotton—must necessarily follow the 
falling curve in the manufacture of steel. It is, there- 
fore, considered that Germany has already lost one 
half of the annual turnover of her industries, that the 
high-water mark of trade in 1913 will never again 
be reached, and that the export trade will be carried 
on in future, not in merchandise but in men, that is 
to say, in emigrants. This picture, no doubt, is 
greatly exaggerated, but it leaves out of considera- 
tion the enormously valuable coal resources remaining 
in the possession of the country even if the coal 
mining district of the Saar, which belonged to France 
about one hundred years ago, should be also restored 
to, or continue as at present under the control of, the 
French military authorities for a number of years 
to come. Yet in no branch of industry do greater 
confusion and disorder exist than in the coal pro- 
ducing districts of Rhenish-Westphalia and Upper 
Silesia, particularly the former area. 

It is obvious that as coal first comes into considera- 
tion as the primary raw material of all industries, 
no hopes can be entertained of again building up 
German industries until the situation in the coal 
mining districts undergoes a radical change in the 
direction of approaching a normal stage of peace 
and order. There are those who think that the 
present condition of disorder, specially in Rhenish- 
Westphalia, must take its course until the last drops 
of blood remaining in the industry have been ex- 
tracted, and that when nothing more is to be obtained 
by the miners and they are confronted with famine, 
the miners and the colliery owners who have become 
impoverished will have to make a fresh attempt to 
rise again. But this gloomy opinion either does 
not prevail, or if it does exist it is not admitted, 
among the officials who constitute the Government 
Economic Department, who have prepared a scheme 
for the reconstruction of industries on the basis of the 
sources of energy available in the form of coal, water, 
peat, and mineral oils. For this purpose, and on the 
assumption that the whole of the country will remain 
a United Germany in the sense that the Federal 
States will continue to work together in the future 
as in the past, bills have been drafted for dealing 
with coal, the supply of electricity and water powers, 
and other bills are in prospect. The bills are to 
be submitted to the Federal States for ascertaining 
their views on the question, and they will then be 
laid before the National Parliament for final decision. 
Tie scheme proposes to establish a uniform orgauisa- 
tion for the control of the sources of energy in question, 
and their utilisation in the common interests of the 
general community. There is to be no nationalisa- 
tion, no ‘ socialisation’; it is recognised that the 
Nationalisation Commission has been a huge blunder 
and caused a vast amount of harm. It is intended 
to leave the ownership of coal mines, electricity 
works, &¢., as at present, but to introduce improve- 
ments by way of an organised distribution of energy. 


the limitation of competition. &e¢., so as to obviate 
the enormous waste of energy which now takes place, 
and thus effect considerable economies in the cost of 
production. The Eeonomic Board will exercise 
supervising control; authorities or departments 
will be created to bring together representatives of 
producers, distributors and consumers; the miners 
are to have an influence in the case of collieries in 
regard to the work and the interpretation of the work- 
ing agreements; and nearly all the four thousand 
electricity works are to be scrapped with the exce). 
tion of one hundred which are said to be sufficient 
to meet the needs of the whole of the country, pro- 
vided that the Federal States agree to the suspension 
of frontier boundaries so as to secure the continuity 
of long-distance transmission lines throughout the 
country. 

It searcely seems probable that the general scheme 
outlined, even were it to meet the wishes of the coal 
owners and electricity supply works, will contribute 
towards the restoration of order in the coal producing 
districts, as the proposal merely envelops the interests 
of the miners in those of the general community. 
whereas they are solely in quest of personal and 
immediate gain. The proprietary classes or coal 
owners and manufacturers, too, have never been 
in favour of State control of industry, and their 
experience during the war has confirmed them in 
this respect. The control of the production and 
prices in the potash industry has proved to be irksome 
to producers. State ownership of collieries, as, for 
instance, in the district of the Saar, has been found 
to be defective, as the wages paid to the miners were 
lower than in Westphalia and sale prices equal to the 
latter, whilst the financial results achieved by the 
State mines were considerably inferior to those 
realised in the case of private mines. “The control 
exercised by the Prussian Minister of Commerce over 
the coal prices charged by the Westphalian Coal 
Syndieate, of which the few State mines in West- 
phalia became a constituent just before the war, 
has always been resented by the private and more 
numerous body of coal owners in that area. In 
fact, State control, except under special and extra- 
ordinary circumstances, can never prove to be as 
economical or efficient as unfettered private enter- 
prise. Yet despite these facts the officials of the 
Economie Department propose not only to perpetuate 
the existence of this organisation, but also to place 
a supervising and permanent control over industries 
which are already suffering from a surfeit of Govern- 
ment regulations during the war. It remains to 
be seen whether the Federal States are able or willing 
to agree to a scheme which would restore Prussia 
to the paramount position in the country through the 
supervision of the Economic Department, and 
whether in that event. the National Parliament 
would consent to pass the bills prepared for organising 
the production, distribution and consumption of 
energy. But the Economie Department and the 
other Government authorities in Berlin, whilst 
condemning the state of anarchy prevailing in the 
Westphalian coal mining district, turn a deaf ear 
to the appeals for the restoration of order there. 
Instead of protecting the coal owners and assisting 
them to emerge from the state of economic chaos, 
the authorities have so far simply increased the 
difficulties experienced by the former by approving 
of the formation of workmen’s committees and 
joint working communities. Until, then, order has 
been re-established there can be no question of legis- 
lative action, or rather of the enforcement of legis- 
lative measures, if adopted, in regard to the State 
control of the sources of energy in that country 








The Draper Coal Washing Machine. 





Ir the claims which are put forward for a new type of 
coal washing machine, described recently to the South 
Wales Institute of Engineers by Professor G. Knox, are 
substantiated in general practice, there is every prospect 
of large additions being made to our workable supplies of 
coal. The machine in question, which has been evolved by 
Mr. J. M. Draper, of the Rhondda Engineering and Mining 
Company, is essentially intended to deal with the fine 
classes of coal which are generally thrown on the dump on 
account of the difficulty in separating the coal from its 
associated dirt, and will handle dust so fine that it will pass 
a 60-mesh screen. Such material, Mr. Draper says, can be 
reduced from an ash content of from 18 to 20 per cent. 
down to from 5.5 to 6 per cent. The cost of running the 
plant is only 1.5d. per ton, and the washed coal is delivered 
with an unusually small amount of free water. 

Before describing the Draper washer Professor Knox 

ve an outline of the principles underlying coal washing, 
Gan which we extract the following remarks :— : 

All processes for hydraulic classification depend for their 
action upon the raté at which the particles to be separated 
will fall in water. This velocity fall is determined by the 
(a) specific gravity, (b) size and volume, and (c) shape of 
the various particles. The connection between the rate 
at which a particle will fall in water, and its specific gravity 
and size, may be determined from the following considera - 
tions. If V represents the volume of the particle, d its 
density or specific gravity, and V the water displaced, the 
downward force will be Vd — V, or V (d — 1). : 

The forces opposing the fall are the frictiona! resistance 
of the water; and from Froude’s law of the frictional 
resistance of fluids we get f = cs v’, where { = the frictional 





resistance ; s = the area of surface in contact with the 
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fluid; v =the velocity; c =a constant which varies 
according to the shape, &c., of the particle. 

In the early part of the fall of a particle in water, the 
frictional resistance opposing downward motion is very 
small; but as the velocity is accelerated, frictional resist - 
ance increases until a uniform speed is attained. 4 This 
constant or limiting fall will be attained when 
Vid - 1) = csv, 

—— v=Vi(d- l)+es. 

‘I'he volume (V) of the particle will vary as the cube of 
its linear dimensions. ‘Taking D as the diameter of 
particle, V varies as D*. But the surface of the particle will 
yary as D*. 

Therefore v? == V(d -1) +es 
reduces to v? = D3 (d— 1) + ¢e D* = K D (d — 1), 
where K is a constant—that is, v = K 4/ D (d — 1). 

That is to say, the limiting velocity of a particle falling in 
water will depend on its diameter (D), its specific gravity 
(d), and its shape (K). ' 

The following table gives the velocities, determined by 

experiment, for rounded particles :—- 

















Velocity in ft. per sec. after a 
1 iA. Di +, | lapse wal 

Substance. gravity. | in inches. | } 

| Bsec. | ¢8ec. | $ sec. 1 sec. | 2secs 
Galena ..| 7.5 (0.63 (fin.) | 2.96 | 4.6 5.36 5.48 | 5.43 
Jron pyrites| 5.0 Me, | 2.70 | 3.85 | 4.24 | 4.25 | 4.25 
Quartz 2.6 ‘* | 1.57 | 2.52 | 2.63 | 2.68 | 2.68 
Galena 7.5 1.157 (#in.)| 2.31 | 2.67 | 2.70 | 2.71 | 2.71 
Iron pyrites| 5.0 ‘ 11.92 2.10 | 2.12 | 2.13 | 2.18 
Quartz 2.6 - } 1.26 | 1.84 |] 1.84 | 1.34 | 1.34 
Galena 7.5 10.393(y40in)| 1.34 | 1.36 | 1.386 | 1.36 | 1.36 
Iron pyrites| 5.0 ” | 1.05 | 1.06 | 1.06 1.06) 1.06 
Quartz Kk ee ae — | 0.667) 0.67 | 0.67 | 0.67 

















The constant K will vary with the shape of the particle, 
and experiments give the following values, when the 
particles are measured in inches and the velocities in feet 
per second :— 


Small spherical particles K = 2.67 
Small rounded ” coe coe gg = 143 
Small average irregular particles 1s == 1.28 
Small elongated particles » == 1.24 
Small flat. particles beet ome bO 


As a mixture of coal and shale may be taken as average 
irregular particles, the formula for coal separation would 
he— 

v= 1.28 YD (d—1). 

The graph—Fig. 1—plotted from the law of limiting 

velocity fall in water, shows on the line A B that particles of 
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Fig. 1 


coal, shale, shale with pyrites, and pyrites, Jin. diameter, 
will acquire velocities of 0.34, 0.7, 0.97, 1.28ft. per 
second respectively, or will require upward currents of 
similar velocities to suspend them. It is evident that for 
similar sized particles of these materials there is a wide 
range in velocity sufficient to carry the coal upwards, but 
insufficient to float the lightest of the heavier particles of 
shale. The limits within which separation of different 
sizes of particles of different specific gravities can be 
effected may be found along any horizontal line on the 
graph, which gives “‘like-falling,”’ or ‘“‘ equivalent ” 
particles. For example, on line C D a particle of pyrites 
din. diameter, one of shale with pyrites jin. diameter, one 
of shale jin. diameter, and one ot coal 2in. diameter would 
all fall—or be floated—at the same velocity. 

While it is impracticable to attempt to divide coa! or 
minerals to be washed into exactly equal sizes throughout, 
it is essential that the sizing should be well within the 
“like-falling ’ limit. When the ultimate velocities 
attained by two “ like-falling’’ particles are equal, the 
ratio between the diameters of the particles may be stated 


thus— 
D = D, = dj -— 1) + (@—- D. 

Taking theaverage specific gravity of shale at 2.44and 
coal at 1.3, the ratio of diameters of ‘like-falling *’ particles 
in clean water is 

D + D, = (2.44 — 1) + (1-3 — 1) = 4.8:1. 

In sizing the fine coal before washing, if a maximum 
advantage of the difference in specific gravity between coal 
and shale is to be attained, it will be necessary to make the 
classification with screens whose perforations have 
diameters forming a geometrical progression having a 
common ratio value of — 

d—l: ’ 
d,-—I 
so that the rate of fall of the largest light particle is just 
less than that of the smallest dense particle. 

After describing and illustrating the various devices 
which have been invented during the past sixty years, for 
removing the dirt from coal, Professor- Knox went on to 
describe the Draper washer as the most modern develop- 


&c., but has been adapted to deal with all sizes of smali 
coal. The original plant erected at Glamorgan Colliery, 
Liwynypia, was designed to deal with the fine coal carried 
away by the water as slurry from the jig-washer, together 
with the fine coal dust sweepings from underground. 

The coal to he washed is elevated from the slurry tank 
into a revolving sereen-—-Fig. 2-—-which separates the wet 
coal into sizes from %/,gin. to 6. The oversize passes into a 
separate washing compartment, nd the undersize is only 
what passes through a 4/19) mesh, which averages about 
2 percent. This revolving screen is partially immersed in 





water which enables the finest. sizes being treated without 
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clogging. ‘The various sizes pass through water-sealed 

revolving star delivery valves, and through the feeder 

launders into the washer, where it meets an upward current | 
of water regulated in velocity so as to float the lighter ecal 

particles, and at fhe same time allow the heavier particles | 
of shale to fall. This is accomplished by a very simple 

device. consisting of an inverted plain or perforated cone | 
G—Fig. 3---attached to a straight length of pipe H, in 
which the greater water velocity creates a zone of maximum 
lifting effect, below which only the heavier particles can 
descend, and in the cone itself the decreasing velocity pro- 
duces a minimum lifting effect, being just sufficient to 
float the lighter particles over the sill into the shoot D. | 
It is evident that only a short fall is necessary against the | 







Air Vessel 
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Fig. 3—SECTION THROUGH WASHING CONE 


upward current to effect separation, because the velocity 
is too low at the bottom of the cone to check the gravity | 
velocity of the falling heavy particles of shale descending, | 
but too high to permit of the coal reaching the tube H, and | 
just sufficient to carry it over into the shoot D. The washer | 
proper comprises a vertical pipe A, into which the cone is 
fitted. The pipe A has two branches, one for the feed-water 

B, connected with an overhead tank and fitted with a | 
regulating valve. The other branch pipe C acts as a 

balancing column in the event of irregular feeding tending 

to choke the cone. The pipe A being filled with water to , 
the top of the sill at D the feed-water passes from B | 
through A to H, where it ascends the cone. Below H the | 





ment of the principle of upward-current classification. It 


was originally designed to recover fine coal from slurry, 


water is still, so that particles of shale falling through H are | 
not liable to be disturbed again by movement of the water. | 


Water Sealed Revolving 
Discharge Valve 


The unwashed coal is fed in by the shoot E and hopper F, 
and thence to the cone G. In order tliat the coal and 
water may be properly mixed a baffle is arranged between 
the hopper and the overflow. Inspection windows are 
provided, sc that the man in charge can see if the classifica - 
tion is effective, and, if necessary, adjust the water supply. 
There is also a sampling tube for taking samples of the 
shale. This is a most important part of the machine, as it 
enables continuous sampling to be made without stopping 
the washing process. The sampler is merely a sliding 
hollow tube fitted into a suitable chamber, and having au 
opening made in the upper side capable of collecting a 
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* Fig. 2—DIAGRAMMATIC ARRANGEMENT OF DRAPER COAL WASHER 


stream of falling particles. When the tube is pulled out 
and inverted, ti.e sample talls out, and the tube is then 
pushed back ready to collect a further sample. 

Tf the feeding of the unwashed coal is irregular, there is a 
tendency for the cone to become choked up. To overcome 
this difficulty the column C, which is fitted with an air 
vessel at top, comes into action automatically. This 
column is filled with water to the level of the sill D, and 
above that point with air at atmospheric pressure. Should 
too much coal be fed into the cone there is a momentary 
check to the upward current of water, and part of the 
pressure is taken up by the air in the air vessel, and 
immediately released to assist the water in opening up the 
particles in the cone and producing separation. Under- 


' neath the sampling tube there is a revolving water-sealed 
| star discharge, which delivers the shale through the still 


water into a screw conveyor, and from this it passes into the 
boot of the dirt elevator, and thence into the trams. 

To give an example of how close the new washer wil! 
separate grains having nearly equal specific gravities, an 
experiment was made with a mixture of equal weights of 
bituminous coal— 1.27 sp. gr.—and steam coal—1.3% sp. 
gr.—of one-sixteenth of an inch diameter, which was passed 
through the separator with a current velocity of 2}in. per 
second. The ratio of diameters of ‘‘ like-falling bodies ”’ in 
this case would be 1.2:1. The separator delivered 56 
per cent. of jhe mixture having an average specific 


‘gravity of 1.28, and 44 per cent. having an average 


specific gravity of 1.32. Asa rule the ratio of diameters 
ot ‘‘ like-falling bodies ’’ of coal and shale varies from 4 : 1 
to 5:1; there is therefore a long range to work upon in 
separating even the finest sizes. 

The capacity of each unit is remarkable, when compared 
with other forms of washing, in relation to their size. The 
washery at Glamorgan Colliery is 25ft. by 20ft. by 45ft. 
high, and contains a plant capable of washing 30 tons of 
the finest coal per hour. This plant is worked by one man, 


| while another workman is employed to look after the 


delivery into the wagons. Tke load on the motor driving 
the installation never exceeds 10 horse-power. The coal is 
delivered directly into the wagons, and in three hours the 
water content is, on the average, not more than 8 per cent. 
The following tabies give an idea of the capacity and effici- 
eney of the washer in dealing with coals of various sizes. 


Capacity of Draper Coalwasher in Tons per Hour. 
































Approximate, Size of Water used 
Size of | water velo- tubular in gallons Coal capacity 
coal. city in feet extension | per minute. sp. gr. 1.3. 
per sec. of cone. 
l}in. 0.79 4in. | 25.0 4-5 tons per hour 
fin. 0.58 4in. j 19.0 56 ,, Pa 
fin. 0.35 2in. 2.84 ee aoe 
hin. 0.124 | Qin. oO Ee S See mee 
vein. 0.124 4in. 3.85 Oe ae 
Percentage of Ash Extracted by Draper Washer. 
Ash Ash | Ash per 
Colliery par cent.|per cent.| cent of 
com- Material washed. befors after shale 
pany. treat- | treat- re- 
ment. Ment, jcovered. 
patios. 
A Fine vuta .. 31.0 5:7 | 7i.25 
B eta ut ae 99°72 | 4.1 | 7812s 
G SLirry din. to 0 23.70 2.2 | 70.60 
D s vin.to@.. 18.28 | 4.25 | 67.45 
dD) Belt. pickings crushed 35.80 | 8.60 | 71.75 
E Slurry od trace Ned 30.25 4.83 | 74.02 
Ei a eee 18.42 | 5.21 | 70.0 
Ey ; Se ae ea 16.00 | 5.03 | 62.90 
F Antliracite, shales, rr: bhish 49.07 | 5.46 | 81.04 
G Wasteslack .. .. .. 24.95 | 1.12 62.10 
H Fine coal .. Pra 18.42 | '3.75 65.80 
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The British Two-stroke Motor. 





In our issue of June 14th, 1914, page 682, we described 
a directly reversing hot bulb engine, which was in course 
of development by the Mitcham Motor Company, of East 
Cowes. Those who care to read over our notes on that 
engine will see that we were unable to say that the engine 
was actually reversible when we saw it as it was out of 


adjustment for some reason or other, though it did reverse | 
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Fig. 1—REVERSING GEAR 


with some slight manual assistance. On a second inspec- 
tion, which we made recently on the invitation of Mr. A. W. 
Bradbury, of the Evinrude Motor Company, of Waterloo 
Bridge-road, who is now handling the engine, we found 
that the necessary alteration and adjustments had been 
made, and the single cylinder engine reversed time after 
time without faltering simply by moving a single lever, 
though the time taken to reverse is still, in our opinion, 
rather on the high side. F 

Before describing the really trifling alterations which 
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have been made with such successful results, we think 
it is desirable to recapitulate some of the matter in our 
previous article, so that our readers may appreciate the 
modus operandi of this interesting engine. The fuel is 
injected into the cylinders by means of the cam-operated 
fuel pump F, Fig. 1, for going ahead and a corresponding one 
on the opposite side (not shown) for astern. These pumps 
are operated by cams EE, on the crank shaft through the 
interposition of the vertical rockers BB, The upper 
ends of these rockers rest upon excentric dises TT, which 
are connected to the reversing lever W. These discs 
are so arranged that when the lever is in the ahead position 
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the astern pump rocker will be pushed sideways out of 
reach of its cam, and vice versd. 
In order to obtain reversal by the admission of a pre- 
ignition charge the cams EE, are mounted loosely on the 
| shaft and driven by a pin Y fixed in a collar Z, which is 
fast to the shaft, the pin projecting into an annular slot 
cut nearly all round the face of the cam, and forming an 
| arrangement similar to the loose excentrie on the low- 
pressure cylinder on some of Webb’s compound locomo- 
tives. The cams are so set in relation to each other that 
when the cam E, is being driven so as to give the proper 
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OF TWO-STROKE MOTOR 


fuel feed for running ahead, the other cam is in the position 
to admit a charge on the rising stroke of the piston, and 
it is only when that charge has been fired, and the engine 
has actually started in the opposite direction that the pin 
Y is carried round by the shaft till it picks up the stop 
at the opposite end of the annular groove, and so alters 
the setting of the cam, as to admit all future charges 
at the correct time to allow the engine to continue running 
in that direction. 

In the engine as originally designed the governor weights 





Fig. 2—FOUR-CYLINDER TWO-STROKE MOTOR 
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lever was moved from ahead to astern, it pushed this second 
wedge piece into the position where the greatest width 
of the wedge would serve to keep both the rockers BR 
and B, out of contact with their cams, and it was held 
there by the interposition of a locking bar attached to the 
governor. Thus the fuel was entirely cut off unti] 
the engine slowed down to the required speed, when the 
governor withdrew the locking bar, and at the same timo 
released the second wedge piece, so that the pump lever for 
the required direction of rotation could get into contact 
with its cam. This immediately gave the pre-ignition 
charge as described above, and the engine was reversed, 
Thus it will be seen that all the movements necessary {o 
reverse were, and are still, controlled by a single lever, and 
no care or watchfulness on the part of the engineer should 
be required in slowing his engine down or in noting the 
correct time for the admission of the pre-ignition charge, 

The alteration necessary in order to make the reversing 
more certain consists in removing the direct connection by 
which the governor pulled the wedge piece A, Fig. 1, back 
out of contact with the fuel levers B B,, and substituting the 
vertical bar C, which bar keeps the wedge piece in contact 
with the fuel levers until the engine speed has fallen 
sufficiently low to allow the governor sleeve to rise and 
carry with it the bar C, when the wedge piece is pulled out 
of contact with the levers by aspring D. Rollers have also 
been. fitted on the fuel levers to make rolling instead of 
sliding contact with the cams E. In effect, then, we may 
say that the original idea stands good, but that it now works 
positively and without any uncertainty. It is quite 
@ nice way to effect what we have called the “ bump 
reverse,” and experience would seem to show that this 
form of reversing is apparently quite effective, and that 
the objections which we took to it in former articles on the 
score of the strains introduced into the crank shaft are 
either not founded on fact, or that they have been met 
by suitable proportioning of the dimensions of the shaft 
to withstand it, or more probably by the early admission 
of the fuel on the last rising strcke before reversal, which 
ensures @ very slow combustion owing to low compression, 
and consequently a very gradual increase in pressure till 
the direction of rotation is reversed. 

We must not, however, say that the intervening years 
since 1914 have resulted only in the production of an in- 
direct instead of a direct connection from the governor 
to the wedge piece, important though the effect of that 
trifling alteration has been on the reversing of the engine. 
A number of other developments have been made in con- 
nection with the fuel combustion in the engine itself, 
though, so far as these points are concerned, we are 
only able to repeat what we were told by the designer 
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were attached to the wedge piece A which slides fore and ; as to their success, though they would seem to bear 


aft in accordance with the position of the governor balls, 
so that the rockers can move a greater or less distance 
towards the centre of the shaft, thus varying the length 
of the stroke of the fuel pumps. This operation, of 
course, only concerns the control of the speed of the 
engine whenrunning. The governor is, however, necessary 
in order to slow down the engine to a speed at which it is 
safe to admit the pre-ignition charge in order to obtain 
the reverse. For this purpose a second wedge-piece was 


evidence on the face of them to warrant the claim thar 
they are in the right direction. 

The general arrangement of a 4-cylinder engine of the 
new design is shown in Fig. 2, and even from this, mere 
outline as it is, considerable differences from the usual 
2-cycle engine may be gathered and can be followed up in 
detail in the hybrid section of the cylinder given in Fig. 
3. Taking the fuel injection first, it will be seen that the 
cam-operated fuel pump F, Fig. 1, injects the fuel through 


fitted below the other and normally held clear of the vertical | the nozzle H into what is called the vaporiser box G, 


rockers by means of a light spring. When the reversing | Fig. 3, bolted to the cylinder head. From this box the 
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fuel enters the cylinder through a screen of fine holes 
which act as @ miner’s lamp and revent any combustion 
in the vaporiser box itself. e designer does not, 
however, depend on the pump alone for the injection of the 
fuel, but a_small air compressor J is attached to the head 
of the scavenge pump L, and this compressor, when the 
unger arrives at the top, admits air at a pressure of about 
3001b. to the square inch through a drilled port in its 
piston into the port K, and so into the vaporising box. 
Thus the fuel is blown into the cylinder by the charge 
of air at a considerable pressure, and highly heated by 
compression and the heat of the surrounding partg, which 
effectively vaporises tho fuel charge or, at any rate, 
atomises what it does not vaporise. The injection so 
obtained by means of high pressure air automatically 
heated differs materially from that of the ordinary Diesel 
engine in which the air used for injection is cold. The use 
of hot air should, .we think, tend to very perfect combus- 
tion and to increased economy. It may be noted that there 
is no hot bulb proper, but the fuel is injected into the 
cylinder, and ignition is obtained by the firing plug M, 
which is initially heated by a blow-lamp and maintained 
at the necessary temperature by the combustion. Its 
heat is transferred to the air connection K, so that the 
incoming compressed air is heated up well beyond the 
compression temperature, and the arrangement should, 
we think, form an efficient method of injection and 
combustion, Beyond this, Groves showed over 30 years 
ago that if a current of air heated to the temperature of 
distillation is passed over oil of even considerable impurity 
in process of distillation, the whole of the carbon will be 
carried over and no deposits left, so that the additional 
advantage is gained of cleanliness in the valves and rings. 
Improvements on the usual 2-cycle engine methods of 
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Fig. 3—-VERTICAL SECTION THROUGH ONE CYLINDER 


scavenging have also been introduced as additions to the 
ordinary crank case scavenging through the ports P and R. 
Each cylinder has a scavenging, pump L bolted alongside 
it at an angle of 45 deg., operated from a lay shaft Q run- 
ning along the top of the crank case and driven by gearing 
from the main crank shaft. As the piston rises and covers 
the scavenging port R, the push-rod operated by the lay 
shaft Q lifts the tappet valve O and admits air compressed 
by the scavenging pump from the reservoir P through the 
non-return valve N into the cylinder and so, before the 
closing of the exhaust port 8, clears out any exhaust 
gases that may remain in the cylinder. The designer 
claims that this arrangement ensures a super charge of 
air and a higher mean effective pressure than is usual with 
2-cycle engines of the ordinary design. Whether this 
is so or not, it should, at all events, effectively clear out the 
last remnant of the burned gases and ensure a clean new 
charge. There is another question, namely, whether 
the increased efficiency of combustion would not be 
absorbed in the driving of the scavenging pump and 
compressor, but we have no definite figures upon which 
to base any opinion, though we are informed that the 
balance is in favour of the present design in the ratio of 
20 horse-power loss to 60 horse-power gain in a four- 
cylinder 300 horse-power set. We would draw attention 
to the baffle plate T on the inside of the main piston, the 
function of which is to direct the flow of crank case 
scavenging air to the right-hand side of the piston so that 
it shall flow across the top of the under side of the piston 
along the parallel cooling ribs with which it is supplied, 
and so to the port P and thus cool the piston head. 

We understand that arrangements are being made for 
the manufacture of this engine in quantitiesin this country, 
and we shall be much interested to observe its performance 
in actual working conditions at sea, as we gather, that 
trials of the various details have shown great promise. 
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Loughborough Technical College. 





_ A TECHNICAL college of unusual interest has been devel- 
oped during the war at Loughborough. That Leicester- 
shire town has possessed a Technical Institute for some 
time, and at the outbreak of hosiilities the students 
numbered some 600, besides about 200 more in the Evening 
Preparatory Schools. The needs of the town itself, and 
the surrounding district—Loughborough is about midway 
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between Nottingham, Leicester and Derby—suggested, 
early in the war, that the Institute might be elaborated 
into a training centre for munition workers. For that 
purpose the Education Committee, with the assistance of 
the Ministry of Munitions, built some extensive work- 
shops and fitted them up with modern machine tools. The 
seale on which the plant was laid out may be judged from 
the fact that the general machine shop has a score of 
lathes, swinging from 6in. to 36in. besides a number of 
milling and shaping machines, capstan and automatic 
lathes, grinding machines, &c. There is a foundry, a 
smith’s shop, a pattern shop, a sheet metal shop, and 
accommodation for ten pairs of welders with oxy-acetylene 
blow-pipes, or are apparatus. ‘Ihe drawing-oflice has 
benches for 25 students, and there are laboratories for 
testing aero engines, and for the heat treatment of metals. 

It will thus be seen that the workshops form a complete 
factory, and they have been worked as such. Orders can 
be taken for outside work, and the students given an 
insight into the commercial side of engineering manufac- 
ture. The only difference between the College workshops 
and an ordinary factory is that their primary output is 
workers, not work. For that reason the supervision is 
more extensive than in commercial manufacturing, and 
the consequence is that the overhead charges preclude all 
possibility of working the place at a profit. In fact, it 
requires a subsidy of some £13,000 a year to balance the 
accounts of the College with 500 students in training. 
This loss, if money expended on such an object can be 
said to be lost, is not, of course, entirely due to the costs 
of running the workshops. There are the expenses of the 
theoretical training classes to be taken into account. 

A new step was taken at the beginning of the present 
session with the inauguration of a full-time Day Technical 
Course in Engineering for students over 16 years of. age. 
This course is planned on unusual lines, and is arranged to 
give the students a practical insight into the various 
branches of engineering workshop practice concurrently 
with the more theoretical studies conducted in the class- 
rooms and laboratories of the College. This end is accom- 
— by dividing the curriculum in such a way that 20 

ours per week are spent in the Instructional Factory and 
15 hours per week in the College, while the total duration 
of the course is extended to five years. It is hoped in this 
way to provide a co-ordinated course of training which 
will have many advantages over the plan usually followed, 
according to which separate periods are spent at college 
and in works without the possibility of correlation between 
the training at the two places. The proposed scheme is, of 
course, only rendered possible by the existence of a highly 
organised factory connected with the College, in which the 
training is on quite a different scale from that sometimes 
attempted in a college workshop. The fact that numbers 
of skilled workers are already attending classes for practical 
instruction in the use of certain recently developed pro- 
cesses, such as machine moulding, electric welding, &c., 
seems to suggest another direction in which the Instruc- 
tional Factory might be of great use to the engineering 
industry, viz., in affording opportunities for the study of 
new or special methods of manufacture or organisation. 

A conference was held at the College on February 14th 
last with the object of deciding the future of the institution, 
and we understand that the Leicestershire County Council 
has signified that it would be prepared to undertake the 
responsibility of maintaining the factory as part of the 
College, provided it could be assured of adequate support. 
That support needs to be of two kinds, for it is not only 
funds that are required to carry on the work. An equally 
important factor is the assurance that manufacturers 
would be willing to give employment to the students on 
the completion of their training. The local Loughborough 
firms have already given the College cordial support, and 
in view of the fact that it can obviously serve a much 
wider area than that town alone, it is to be hoped that the 
engineering manufacturers of the Midlands will give the 
institution adequate assistance. 








Tramways in the City. 





TxE proposals of the Highways Committee of the 
London County Council, which were discussed by the 
Council on the 18th inst., again bring up the subject of 
running electric trams right across one of the busiest parts 
of the City. It will be remembered that towards the end 
of 1914 the Council brought forward several schemes 
which involved laying tram rails in the City, but that on 
account of war conditions they were not proceeded with. 
Now, on the first opportunity, some of the most drastic 
of these ideas are being again advocated. It is proposed 
to extend the line which comes north along Blackfriars- 
road and over the river to run up New Bridge-street and 
across Ludgate-circus, and thus connect up with the 
northern system terminating in Farringdon-road. This 
means that cars on the new route would intersect the 
heavy East and West traffic, using both Queen Victoria- 
street and Ludgate-hill. Certainly tram engers 
coming from both North and South would be landed at 
more convenient places, but we cannot see the merit, 
from the transportation point of view, of running trams 
across Ludgate-circus. This crossing is already over- 
loaded with traffic, and what the conditions would be 
during the process of track-laying it is difficult to conceive. 
During the slack times of the day the trams, when ulti- 
mately they were running, would possibly get across the 
circus without any very serious delay ; but in the morning 
and evening, the times when the London County Council 
trams do practically all their business, a passenger would 
find it far quicker, in general, to walk from New Bridge- 
street to Farringdon-road than to take a tram. Pedes- 
trians are far more mobile than trams, even more mobile 
than motor omnibuses, and these have difficulty enough 
in negotiating the busy crossings of the City. 

Another proposal which would greatly inconvenience 
ordinary traffic, but certainly has greater merits from the 
tram-operating point of view, is a loop connecting Gray’s 
Inn-road and Farringdon-street, using Holborn as the 
route. If the metals for this line were laid down the centre 
of the roadway—there are too many, business houses 
in Holborn to permit the laying of tram rails close to the 
kerb—it would generally mean that all East-going traffic 








would have to wait for the trams all the way from Gray’s 
Inn-road until they turned off inte Charterhouse-street. 

Of the other schemes put forward by the Council the 
most noteworthy are an extension of the Whitechapel 
line to Aldgate Station, and a short line from Southampton- 
row to New Oxford-street. The former is pleaded for 
on account of the inconvenience caused to passengers, 
at the present terminus by the Whitechapel hay market 
and the costers’ barrows lining the kerbstones. The 
extension might enable the trams to be kept on the move 
through the market, instead of getting mixed up with the 
hay carts as at present, but it would bring them right up 
to another very busy crossing, where the Minories, Aldgate 
and Hounsditch meet. The Southampton-row—New 
Oxford-street proposal is a direct admission of the failings 
of the subway under Kingsway. The Council says that 
the single-deck subway cars get in the way of the double- 
deck ones in Theobalds-road, which cannot proceed further, 
as there is not enough head-room in the subway. 
So the double-deckers, although are in the majority, 
are to be side-tracked into Vernon-p to make room for 
the single-deckers. 

There are only two other schemes which it is necessary 
to mention. One would extend the Hampstead-road line, 
right across the busy Euston-road--Marylebone crossing, 
down Tottenham Court-road to Oxford-street ; while the 
other is a cross-country route from Seven Sisters-road to 
Stamford Hill, vi4 Amhurst Park. 

These various proposals total just over five miles of 
track, and it is estimated that they will cost some £320,000 
which, the Council agrees, is a large amount, and something 
like 100 per cent. above pre-war prices. Even then the 
cost of incidental street widenings is not taken into account, 
and £60,000 a mile seems to be an intolerable price to 
pay for a nuisance. 

While advocating this expenditure of public money on 
urban tramways under the plea that they are required 
to meet a present demand, and complete an existing system, 
the London County Council cannot see its way to recom- 
mend the construction of the new tram lines in the suburbs 
with the object of developing residential districts. When 
it comes to this class of construction it argues that it is 
not proper to spend the ratepayers’ money on schemes 
which will not be immediately profitable. Such districts 
should rather be served by motor omnibuses, run, of course, 
by the Council. A motor omnibus businessis naturally very 
elastic, and in the event of a service proving unremunera- 
tive it is a simple matter to transfer the vehicles to some 
more promising route. On the other hand, it must be 
remembered that the maintenance of a fleet of motor 
omnibuses requires quite a different organisation to that 
necessary for a tramway service. Thus, if the London 
County Council is successful in its endeavour to supple- 
ment the trams with an omnibus system, there will be yet 
another duplication of maintenance for the travelling 
public to support. 

There is another quaint implied admission in the omnibus- 
running proposals of the Council. It starts out with the 
idea that the omnibuses are to supplement existing tram 
routes during such time as is necessary to extend the tram- 
ways themselves, and to connect up their present terminii. 
When, however, it comes to the question of the omnibuses 
subscribing to the maintenance of the roads they use the 
Council stipulates that if the omnibuses follow a tram route 
the maintenance costs shall be shared by the two systems. 
So the omnibuses and trams are to run in competition. It 
does not require much experience of travel in London to 
decide which conveyance will secure the custom. Electric 
trams are an excellent institution when run on the lines of 
the Japanese, or some few English lines, the Tyneside 
tramway for instance, where they have their own right-of- 
way, but for urban traffic the motor omnibus at present 
holds the day for surface traffic. 








Oil Fuel v. Coal. 


Some interesting comparisons between coal and oil as 
fuels for steam raising were made in a paper read before 
the Birmingham Association of Mechanical Engineers on 
February 8th. The points in favour of oil in place of coal 
for warships are :—(1) Radius of action increased by 50 
per cent. on equal bunker we'ght, or 80 per cent. on equal 
bunker space ; (2) up to 83 per cent. thermal efficiency 
instead of 60 per cent.; (3) boilers can be forced up to 50 
per cent. above normal rating ; (4) control of smoke: 
entire absence or dense smoke screen as desired ; (5) reduc- 
tion of labour by about 70 per cent.; (6) constructional 
advantages; (7) bunkering,at sea. There are many 
equally attractive advantages in the application of oil to 
the mercantile marine. One interesting comparison of 
coal and oil was made by the American Hawaiian Steam- 
ship Company’s s.s. Arizonan. This vessel took 161 days 
on the round voyage when burning oil, as compared with 
186 days when burning coal, and by economies effected 
and increased earnings due to saving of bunker spaces and 
decrease in operating staff, she saved over £4000 on the 
voyage. 

On a comparative test run at Wallsend Slipway with coal 
and oil on a Scotch marine multitubular type boilor, the 
following results were obtained :— 


Mexican Fuel Oil. 
Fuel oil— 
Specific gravity at 60 deg. Fah. -. .953 
iscosity at 100 deg. Fah. (Red. No. 1) 2130 secs. 


Flash point (close) ered 160 deg. Fah. (above) 
Calorific value os 18,430 
Water evaporated— 
Lb. of water per Ib. of oil a Sh yen 
Lb. of water per Ib. of oil (from and 
at 212 deg. Fah.) <n a eae 
Boiler efficiency ° 73.37 per cent. 
Coal. 
Coal— 
Calorific value in B.Th.U. 14,432 
Water evaporated— 
Lb. of water per lb. of coal Sprit S. 
Lb. of water per Ib. of coal (from and 
at 212deg. Fah.) .. .. .. 9.31 
Boiler efficiency CS teare een 62.28 per cent. 


Efficiencies as high as 84.5 per cent. have been obtained 
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in this country on Scotch marine type boilers, using Mexican 
fuel oil with the pressure system of oil burning. 

At a large London factory which converted its Lanca- 
shire boilers from coal to fuel oil firing, the water evapora- 
tion per pound of coal having a calorific value of 11,451 
B.Th.U. was 7.22 ]b., whereas, when working with the 
pressure system of oil burning, using an oil having a 
calorific value of 18,750 B.Th.U., the evaporation per 
pound of oil reached 14.44lb. The quantity of water 
evaporated per square foot of heating surface on coal was 
3.3 Ib., whereas oil showed over 7 lb.—thereby increasing 
the boiler rating by over 100 per cent. 

Another point which is worthy of notice, and which usually 
appeals to every works manager, is the fact that, when 
utilising oil fuel, the size of a metallurgical furnace is 
reduced by 30 per cent., and the working area occupied by 
a furnace and its adjacent machines is only about 50 per 


cent. of that of the coal-fired furnace, as a stack of coal | 


occupies & certain amount of space in front of the furnace, 
and the resultant ashes occupy another space behind the 
furnace. When using oil fuel these spaces may be utilised 
as furnace pitches, as the oil fuel is carried through pipe- 
lines, and does not occupy valuable ground space. 


Aluminium is usually melted in what is knownas a “‘lift-| surface is 5500sq. ft. There is an extensive equipment 
of auxiliary machinery, which includes distilling plant, 


out ” crucible, and the melted metal carried to the moulds, 
two separate steering engines, and the usual pumps. Two | found who needs assistance he or she receives it with liberal 


whereas brass is melted in “tilting” furnaces. The 
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transverse bulkheads. The railway cars are carried 
on three lines of metals on the main deck, and are pro- 
tected from the weather by the top-sides, which reach 
| right up to the shelter deck. Aft there is a rolling gate 
| which comes down and completely closes up the stern. 
Above the shelter deck there is accommodation for the 
passengers and crew, while still further up is the pilot house. 
| The passenger accommodation includes berths and all the 
| usual conveniences of long voyage steamers. 
| The main engines, which were constructed by John 
Inglis, of Toronto, are of the four-cylinder, triple-expansion 
type, balanced on the Yarrow, Schlick and Tweedy system. 
| The cylinders are 24in., 38in., 43in., and 43in. in diameter 
| by 20in. stroke. The engines are capable of giving 2200 
indicated _horse-power. The propeller shaft runs the full 
length of the ship, and is provided w'th a screw at each 
end. There are also two rudders, as the vessel has to 
navigate for some distance going astern. The navigating 
lights, engine-room telegraphs, &c., are consequently 
so arranged as automatically to change over when steaming 
stern first. Steam is supplied by four return-tube boilers, 
llft. 6in. in diameter by lft. 6in. long, and working at 
@ pressure of 175lb. per square inch. The total heating 
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grievous blow to research in this country, and indirectly 
to the work of the Department. % 

The scheme for the formation of research associations 
was described by Sir Frank Heath, who laid stress upon 
the fact that the aim of the Advisory Council was that thos 
associations should be limited in each case to those firms 
in an industry, or in a group of closely related industries, 
whose interests are sufficiently homogeneous to induce 
them to pool their resources for the purposes of research, 
lt was not regarded as generally feasible for users and pro- 
ducers to combine. The various non-ferrous metal traces, 
however, could combine without dilficulty, but the 
different branches of the internal combustion engine trace 
could not. The problems of the aeroplane engine, and the 
heavy Diesel motor were at present too remote from each 
other. Another point was that there should be one 
association of each kind for the whole of the United 
Kingdom, not a series of local associations. There are 
five associations already at work, fifteen more are just 
coming into existence, and another eleven are in the 
earlier stages of formation. 

The activitie: of the Department may Le summed up as 
follows :—First, it seeks to encourage the worker in pure 
research by looking for him in the place where he is most 
likely to be found. When the man, or woman, has heen 
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CANADIAN TRAIN FERRY CANORA ON THE STOCKS, READY TO BE LAUNCHED SIDEWAYS 


average oil fuel consumption for lift-out furnaces, when 
melting low fusion metals, is about 15 per cent., and for 
tilting furnaces about 10 per cent. of metal melted, #.e., for 
every 100 lb. of metal melted the lift-out furnace would 
consume approximately 1} gallons of oil, and the tilting 
type approximately 1 gallon. 

A series of experimental mixed fuel tests was carried 
out at a large London power station on a nutty slack, 
having a calorific value of 10,300 B.Th.U.’s, and Mexican 
fuel oil, having a calorific value of 18,750 B.Th.U.’s. A 
boiler efficiency of 74 per cent. was obtained, and the 
temperature of the combustion chamber was 2850 deg. 
Fah. and uptake 628 deg. Fah. The proportion of oil to 
coal on a B.Th.U. basis was 8 per cent., and on a weight 
basis 4.96 per cent. Assuming coal at 20s. 10d. per ton, 
and oil at 50s. per ten, the cost per ton of water evaporated, 
using coal only, was 2.8s., and using the aforementioned 
percentage of coal and fuel oil 2. 62s., showing a monetary 
saving of 6 per cent. 








A Canadian Train Ferry. 


A xEw train ferry for service on the western coast of 
Canada has recently been launched at Levis, Quebec, 
and has had to make nearly a complete circuit of the 
Tnited States to get td her destination, as she went round 
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under her own steam, vid the Panama Canal. The vessel, 
which is named the Canora, was built by the Davie Ship.- | 
building and Engineering Company, of Levis. engined by | 
Messrs. John Inglis, cf Toronto, and is to be employed in | 
the service between Vancouver Island and the mainland | 
-in the vicinity of Vancouver city. 

The vessel is of the same general type as the ferries 
running on the Great Lakes, as will be seen from the illus- 
trations, for which, as well as for the information from which 
this article has been prepared, we are indebted to Marine 
Engineering of Canada. She is 308ft. long overall, and her 
length between perpendiculars is 294ft., the moulded 
breadth being 52it., and the draught 14{ft. 6in. The depth to 
the main deck is 20{t. 6in., and that to the shelter deck 
38ft. With 20 cars on board she displaces 3400 tons and 
has a speed of 14 miles per hour. 

The Canora is classed 100A at Lloyd’s, and is sub- 
divided into six water-tight compartments by means of 





search lights are also provided to facilitate coming alongside 
in the dark. 








The Department of Scientific and 
Industrial Research. 


In a paper before the Royal Society of Arts on Wednes- 
day, February 12th, Sir Frank Heath, secretary to the 
Department of Scientific and Industrial Research, gave 
the story of the inception and development of that body 
to an audience composed largely of the leading men of 
science. The history and work of the Department is now 
well known in the engineering and scientific world, but 
there are one or two points which were brought out in the 
paper and discussion which may be emphasised. 

Dealing with the shortage of trained research workers, 
it was pointed out that although the Research Department 
cannot directly ensure a larger entry to the universities 
and technical colleges, or assist young men and women 
during their undergraduate period, it has already done 
something to help those who have acquired enough 
knowledge to begin research, or who have shown capacity 
for original investigations. During the academic year 










1916-17, a sum of over £3500 was spent in this way, in 
spite of the continued withdrawal of young men for military 
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service. In 1917-18 the expenditure on this account 
rose to £7500, and during the current year to £10,000. 
Now that men are returning in Jarge numbers from the 
fighting services to the universities and technical colleges, 
it is anticipated that over £30,000 can usefully be expended 
in this service during the next academic year. Bearing on 
this point, Sir Joseph Thomson, F.R.S., said that at Cam- 
bridge 300 undergraduates had returned to him during the 
past three weeks, and applications were coming in every 
day. Incidentally, he pleaded earnestly for greater Govern- 
ment assistance for the universities, which, he said, cannot 
carry on under existing conditions. They depended to a | 
large extent on donations, but the value ot- money had | 
been cut down to half, and the cost of apparatus was 

two or three times what it was formerly. Moreover, it 

was impossible to increase the fees, as the desire was to 

make education as cheap as possible, so that. unless 

Government assistance was forthcoming it would be a | 
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measure, with no restrictions beyond the necessity of 
showing that he or she is continuing the work. Secondly, 
the Department is helping the firms in different industries 
to co-operate with a view to raising the funds necessary 
for employing first-rate men of science in the solution of 
the problems with which they are faced, and in the scien 
titie development of the industry in question. In this 
connection the Department is building up a clearing house 
of information for the benefit of all concerned. Finally. 
the Department is offering its assistance, on the one hand 
to other Government departments which desire to have 
research undertaken on a scale and for purposes which 
they cannot themselves easily compass. On the other 
hand, it is organising research into problems of practical 
utility, which are of such wide importance that they cannot 
be handled by any one section of the nation. In both 
cases it proceeds by delegating the responsibility for 
the conduct of this work not to officials but to boards of 
experts, who are entrusted with the preparation of the 
scheme of work, the employment of the workers and the 
control of its execution. 








Tue New York subway extension system represents 
one of the world’s greatest achievements in electric rail- 
way construction. It consists of 619 miles of track, 
serves four of the five boroughs of the city and has a 
capacity of 3000,000,000 passengers per annum. New 
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York, after five years of construction work and the 
expenditure of some £80,000,000, or more than the cost 


| of the Panama Canal, has completed and has put into 


operation the greater part of her new system of rapid 
transit, known as the “ dual system,” because the Inter- 
borough Rapid Transit Company and the Brooklyn Rapid 
Transit Company have co-operated with the city in develop- 
ing it. Four parallel elevated lines and a subway consti- 


| tuted the former rapid-transit system in Manhattan. 


The subway started in Brooklyn, ran north through the 


| eastern part of Manhattan as far as Forty-second-street, 


thence west to Broadway, and then north through the 
western part of thecity, thus forming the so-called ‘ Z.” 
In the new system the eastern en of the old subway has 
been continued south, thus forming two parallel and 
independent subways, with a shuttle connection under 
— This arrangement is known as the 
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or 


GEORGE PAULING. 
(An Appreciation by a Friend.) 


Tue death of Mr. George Pauling, at Effingham, 
on the 10th inst., after a brief illness, removes a striking 
personality from the railway building and engineering 
world. 

It was in the southern part of the great African 
continent, where Pauling and Co. are most widely 
known, that George Pauling’s life work was accom- 
plished. 

Journeying thither as a young man in 1875, he 
entered the service of the Cape Government Railways 
as a junior engineer. Failing, however, to find in 
the prosaic routine of a Government department 
sufficient scope for his energy, he shortly afterwards 
launched out for himself as a contractor on the same 
railways. Blessed with a splendid physique, but 
endowed with little, or no, capital, except an alert 
brain and @ sanguine temperament, he, in the ensuing 
years, succeeded in firmly establishing himself as a 
contractor. 

In 1892 he became intimately acquainted with 
Cecil Rhodes, and with the firm of Erlangers. Rhodes 
consulted Pauling in regard. to his great dream of 
northern expansion, and established an association 
which, as time went on, grew into a close friendship, 
and, resulting as it did in the creation of the Rhodesian 
network of railways, ended only with the death of 
Cecil Rhodes in 1902. 

What Rhodes dreamed Pauling built; the great 
conceptions of the Empire builder were brought to 
fruition by the builder of railways, and while Rhodes, 
by his genius and far-seeing patriotism, acquired 
the vast territories now known by his name, to the 
energy of George Pauling is due the rapid and success- 
ful development of those territories. 

To work for him was pleasure and a privilege ; 
it was, indeed, a labour of love, for amidst all his 
undertakings in various parts of the world, involving, 
as they did, great responsibilities and anxieties, he 
was ever mindful of the interests of the members of 
his staff, and considerate for their welfare. 

A man of broad views and generous disposition, 
he confided in his lieutenants and gave them a free 
hand, thereby inspiring them to give him of their 
best. Moreover, they knew well that in times of diffi- 
culty and stress there was the man of kindly heart, 
the wise brain and buoyant temperament, with the 
full details of their work within his grasp, ever 
ready to offer sage counsel and sound advice. 





HENRY BELL WORTLEY. 


Iv is with much regret that we have to announce 
the death, which occurred on Monday last, of Mr. 
Henry Bell Worltey, a member of the well-known 
firm of steamship owners, Alfred Holt and Co., 
Liverpool. Mr. Wortley, who was fifty-one years of 
age, was a native of Newcastle-on-Tyne, and entered 
the naval architectura] profession with the firm of 
Schlesinger and Davis, of Wallsend, as an apprentice ; 
subsequently he studied under Mr. James, of Jarrow, 
and later he joined the staff of Robert Stephenson 
and Co., of Hebburn-on-Tyne, with whom he re- 
mained until 1893. In that year he was appointed 
on the staff of Messrs. Alfred Holt and Co., of Liver- 
pool. Mr. Wortley’s abilities as a naval architect 
were generally recognised, and he was responsible for 
new features in the design of many ships belonging 
to the Holt firm. He was a member of the Institution 
of Civil Engineers and Institution of Naval Architects. 
During the war he made great efforts to place Liver- 
pool in the forefront as a munition-producing area. 
By his organising ability he was instrumental in 
establishing the Aintree National Filling and Amatol 
Factory. He was also a member of the Liverpool 
Munitions of War Committee. 

Mr. Wortley was of a generous and philanthropic 
disposition, and took a great interest in any move- 
ment which had for its object the improvement of the 
condition of the workers with whom he came in 
contact. 








Provincial Letters. 
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THE MIDLANDS AND STAFFORDSHIRE, 


(From our own Correspondent.) 
Iron Market and Labour Demands. 


UNSETTLEDNESS is the prevailing tone of the iron 
market in this part of the kingdom. Had I said that there 
was @ distinct disinclination to operate with any degree 
of freedom, I should have said nothing but the truth. 
After surviving the shocks of war, and starting the 
Armistice period with an: amount of confidence that 
augured well for success, trade has been suddenly and 
seriously injured by the demands of labour. Almost a 
dead stop has been put to negotiations for business, 
makers being compelled to wait until labour demands 
have to some extent reached finality. This week all 
eyes are turned to the uncompromising attitude of the 
miners, and fears are general. The National Conference 


of Capital and Labour, announced by the Government for 
next week, is an event of unparalleled urgency in the iron 
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and steel and coal trades, and anxieties almost too great 
for utterance are entertained that wise counsels should 
prevail. That Labour may be persuaded to pursue a 
rational course is the immediate requirement. The 
national relations between employers and the workers 
never stood at a more critical situation in view of the desire 
of iron and steel masters to make the most of the recon- 
struction period for a revival in the interests of British 
trade than now. 


Eight Hours’ Working Day for Ironworkers. 


The eight-hours’ day, which has been adopted 
in the British iron trade, continues a very difficult problem, 
at any rate for Staffordshire. Numerous consultations 
have taken place by ironmasters, and the situation has 
been looked at from every possible standpoint in the hope 
of finding an acceptable solution. The feared stoppage 
of ironworks, to which I drew attention last week, has 
so far happily been avoided, but the position continues 
uncomfortably strained. The operation of the puddling 
furnaces undef the new conditions is the most troublesome 
feature of the whole outlook. The dearth of puddling 
labour, which has so long been manifest in Staffordshire, 
is unrelieved. The reduction of the turns at the majority 
of the furnaces to two of 8 hours each, instead of 11 hours 
each, involves the damping down of the furnaces during 
the night. A consequent serious increase in costs of 
production results to the ironmasters. Only a very few 
firms are capable of operating three turns in the 24 hours. 
Because of the shortage of puddlers’ labour the great bulk 
of the trade has to be content with the two turns I have 
described. A minor trouble associated with the 8 hours 
at the ironworks is the difficulty experienced in the 
preparation of the new wages rate. Under the cir- 


cumstances I have detailed it is not surprising 
that the position with regard to output in the 
rolled iron trade at date does not improve. Yet 


it is upon a large production, of course, that the trade 
must depend to furnish the requisite profits and wages. 
It is certainly singular that, notwithstanding the return 
of a certain number of men from the Army, output at the 
ironworks in this district has slackened since the cessation 
of active hostilities. This is made abundantly clear by 
the last Wages Board return, which, as I showed last week, 
intimates a falling off in the ‘“‘ make” for the last two 
months of 1918 of 5181 tons. 


Manufactured Iron and Price Future. 


On ’Change to-day (Thursday) in Birmingham 
buyers were again cautious, being unable, they declared, 
to believe that the higher prices would last. Sellers, 
however, argued that the indecations were all in the 
opposite direction. They pointed to the inordinate 
and never-ending miners’ demands and to the general 
unrest of labour in support of their contention. Un- 
doubtedly the progress of the iron and steel trades is 
gravely prejudiced by the state of suppressed hostility 
in labour cireles, which threatens an open rupture at any 
time. It would be well for home and export iron and steel 
consumers alike, when attempting to arrive at the 
probable future course of prices, seriously to take these 
facts into consideration. It cannot be otherwise but that 
prices must be enormously influenced by the existing 
national dangerously strained labour position. The pros- 
perity of the galvanised sheet trade of the United Kingdom 
mainly depends upon overseas orders, and as these are 
very slow in improving, the Midland business shows no 
expansion. Nor does there seem to be much prospect of 
an early revival. Keen competition exists for the business 
offering, and, contrary to the situation in the bar-iron trade, 
the first results of this are just now beginning to show 
themselves. Plain black sheets are reduced 15s. per ton, 
and material of 18 to 24 w.g. has dropped from £20 10s. 
to £19 15s. per ton. Rather more attention is being paid 
to the galvanising branch, and prices keep at £30 to £31 
per ton for 22 to 24 w.g. sheets. 


Pig Iron Trade and Prices. 


Less stringency prevails in the pig iron depart- 
ment, though the scarcity of foundry sorts has not passed. 
Smelters are averse to producing any more than they can 
find a market for, and all the sales are conditional. As to 
foundry iron, supplies have to be supplemented to some 
extent from the North of England. Local heavy foundries 
have abundant work, and users are pressing for deliveries. 
It is announced that, with the consent of the Ministry 
of Munitions, the price of Staffordshire cold blast iron has 
been advanced 15s. per ton, viz., from £9 2s. 6d. to 
£9 17s. 6d. Other all-mine qualities are without change 
at: Forge, £5 15s. per ton ; foundry, £6; warm air forge, 
£7 5s., and foundry, £7 15s., while Lord Dudley’s cylinder 
qualities keep at £8 7s. 6d. per ton. “‘ Control” prices 
for Staffordshire part mine and forge sorts are re-affirmed 
at : Common forge, 90s.; basic, 97s. 6d.; part mine 
forge, 100s., and part mine foundry, 102s. 6d. per ton. 
North Staffordshire pig irons are officially quoted at date 
at: For forge, £4 15s. per ton, and foundry, £4 17s. 6d. 
It is interesting that current prices of Midiand pig-iron 
have rust been reaffirmed by the Ministry of Munitions 
as hete: Derbyshire and Nottingham forge iron, £4 10s. 
per ton, and Northampton, £4 7s. 6a. ; basic iron, of both 
districts, £4 17s. 6d.: Derbyshire and Nottingham 
foundry irons : No. 3, £4 12s. 6d. per ton; No 2, £4 14s. 6d., 
and No. 1, £4 16s. 6d. Northampton prices are 4s. 6d. 
per ton less than the foregoing respecting Nos. 3 and 2 
iron, and 2s. less as to No. 1. 


Will America Sell Steel Here? 


The Government is still offering on the Birming- 
ham Exchange considerable quantities of partly manufac- 
tured steel, originally intended for shell making. Some 
American raw steel is also now on offer. For a long time 
past wire rods have been the only American material 
sent into Birmingham, but now the category of the offered 
products is widening slightly. United States makers 
seem to be reducing their prices all round to secure a 
hold of the export trade. They will also be greatly assisted 
by the large reduction in ocean freights which has lately 
come into force. How far their competition with British 
steelmakers is likely to extend is as yet uncertain. It 
hardly seenis probable that American competition in 
finished steel will become a workable proposition. Mean- 
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while, it is satisfactory that numerous users are coming 
forward with fresh business, which is quite sufficient to keep 
the steel mills in tnis district busy for some time to come. 
A considerable amount of reorganisation of the works 
is found necessary to meet the altered hours’ conditions. 
Steelmakers note with gratification that a circular nas been 
issued by the Admiralty pointing out that the steel superin- 
tendents of the various districts who formerly controlled 
the rollings of the steel works no longer exercise their 
functions. Steel orders may now be placed direct with 
the mills as in pre-war days. A certain amount of super- 
vision is, however, still exercised over the steel mills with 
a view to the best use being made of productive capacity ; 
particularly is this so in the interests of the shipbuilding 
yards. 


The Bessemer Billet Price Situation. 


The position as to acid Bessemer billets is still 
greatly in doubt. Notwithstanding the efforts made to 
get a clear definition of the Iron and Steel Controller’s 
attitude, consumers are in the dark as to the prices 
chargeable under the control. Buyers state that supplies 
are being withheld from those who insist on the declared 
maximum of £11 12s. 6d. Various prices are being 
quoted by sellers up to £12 15s. and £13, but in the latter 
case it is claimed that the special quality of the article 
puts it outside the official restrictions. Consultations 
have taken place between buyers and sellers of semi- 
finished material with a view to a uniform quotation, but 
there is still considerable variation between different 
prices. Finished steel strip makers are very guarded on 
account of the partial impasses respecting billets, but such 
quotations as are obtainable are at last week's level, viz., 
£20 10s. There is a large demand for steel tinned sheets 
for aeroplane and automobile work, peace requirements 
steadily increasing. 








SHEFFIELD. 
(From our own Correspondent.) 
Employers and their Burdens. 


THE path of the employer in the steel industry, 
as in many other trades, is not only becoming strewn 
with thorns in the shape of labour difficulties, rising freight 
rates and the awkwardness of certain Government de- 
partments, but additional burdens are being placed upon 
his shoulders. Most of them he is willingly bearing in 
the hope of helping labour to an understanding of his real 
feelings toward the workman. It is very remarkable that, 
in spite of all the demands now being made by the trade 
unions, in the way of increased wages and shorter hours, 
the steel firms were never so active in providing more 
comfortable working conditions for their employees, and 
doing so, too, quite voluntarily. Just now special atten- 
tion is being given by many of the larger firms to housing 
arrangements. In my letter last week I referred to the 
subject, and mentioned what was being done at Penistone. 
Since then a representative meeting of manufacturers, 
convened by the Lord Mayor, has been held here to con- 
sider the housing question. It is, no doubt, right and 
proper that these things should be, but if labour is out 
for its pound of flesh, as it seems to be, regardless of what 
effect some of its demands are likely to have on the future 
of trade, and especially of the export trade, it is rather 
difficult to see how Capital can be expected to retain 
indefinitely, that degree of interest in the well-being of the 
worker that it is undoubtedly showing at the present 
time. There seems to me to be a risk of Capital—which 
also has its powerful unions and associations—being 
driven, sooner or later, to make similar demands to those 
of Labour, viz., all it can possibly get, with the least 
possible in return. Perhaps the forthcoming conference 
of employers and employed may do something towards 
putting matters on a fair footing, but it is not surprising 
to find a certain degree of scepticism in the ranks of 
employers here, who are rather naturally asking if there 
will be any certainty that pledges entered into by the 
conference will be loyally observed,in letter and spirit, 
by trade unionists as a whole, or will there still be the 
peril of sections defying their leaders and precipitating 
trouble ? If no such guarantee can be given—could it ?— 
they do not take too optimistic a view of the conference, 
whilst hoping that its influence for good will be important 
and far reaching. 


Housing Again. 


But I was mentioning the conference held here 

last week on the housing question. It seems that 15,000 
new houses are badly needed in the Sheffield district, 
and the Corporation has plans for erecting 3000 a year for 
five years. That period, however, is a long time for 
people to waii, and the Lord Mayor’s suggestion was that 
some of the large firms might consider the possibility 
of forming utility societies for the purpose of building 
houses for their workpeople’s accommodation. There 
would be no commercial benefit in the scheme, it was 
pointed out, but it would be augmenting the Corporation’s 
efforts. The matter was very well discussed. The 
position seemed to be that as the cost of building has risen 
so enormously, the Government offered to pay to munici- 
palities 75 per cent. of the difference between pre-war and 
present cost of building, the remaining 25 per cent. to be 
obtained from the rates up to a limit of a penny in the 
pound. The 75 per cent. relief was offered also to asso- 
ciations of employers, such as those now suggested, but 
in that case the remaining 25 per cent. would have to be 
borne by the employers. The latter, therefore, would 
not only find no commercial benefit in the project, but 
would actually be considerably out of pocket, and the 
uestion was whether they would be prepared to accept 
t burden in the interests of better accommodation 
for their workpeople ? One speaker thought that whilst 
on the face of it it seemed that the 25 per cent. would be a- 
dead loss, it would be more apparent than real, as the 
societies would be able to charge interest at market prices, 
and the Corporation would do all in its power to assist 
the prosperity of any new districts created by providing 
tramway facilities where possible. The feeling of the 
manufacturers present, however, was that further in- 
formation was required before anything decisive could be 
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done, and one speaker expressed a fear that the “‘ dice were 
loaded against the manufacturer.” In the end, the 
meeting adjourned in order that certain details might be 
obtained and laid before a further meeting. Not only 
in the housing proposals laid before the meeting, but in 
many other ways, the suggestion that the dice are being 
loaded against employers seems to be very true. I notice 
the ironmasters of North Lincolnshire have a housing 
scheme in hand, employees to become in time their own 
house owners. 


Model Steam Engines. 


The other day I had an interesting chat with the head 
of a small firm of engineers here—W. H. Jubb, Limited. 
During the war the works were devoted to the production 
of components for aero engines and various requirements 
of the Admiralty, and with a very limited staff of skilled 
men, and about one or two hundred women, the firm 
turned out about 5000 parts of one kind and another per 
week. For some years before the war, however, the 
works were occupied with the manufacture of accurately 
gauged and working models of engines of a much higher 
class than any of those sent into this country from Ger- 
many, which in those days did a business with us approach- 
ing the region of a million sterling a year in model engines. 
The curious thing is that some of the best imported models 
were made from the designs of an English expert in the 
work—an engineer, who formerly held an important post, 
as such, with an English railway company. The Sheffield 
firm, which has now been joined by the English» engineer 
referred to, has reverted to the model engine building 
industry, though on a much bigger scale than ever before, 
with a view to capturing for Sheffield some of the big 
business which formerly went to Germany. It is an 
engineering firm, not a firm of toy-makers, although the 
cheaper types of engine are to be included in the output. 
All the engines are made exactly to scale, and are reproduc- 
tions in miniature of our great main line locomotives. 
This is of particular interest, because some of the largest 
railway locomotives are built here—at the Yorkshire 
Engine Company’s works—and the interest in the model- 
making firm is heightened by the fact that the magni- 
ficent saloon carriages erected for home and overseas 
Governments and railway companies by Cravens, Limited, 
of Sheffield, are being made to scale in miniature, precise 
in every detail, by Jubbs. There is, I learn, a growing 
demand for the construction of model railways in private 
grounds—expensive hobbies, the engines alone costing 
from £150 to £200—and the firm has orders for a couple 
of 15in. gauge engines, and is executing repairs to two 
similar locomotives. These engines weigh about a couple 
of tons each, and the two under repair have already 
covered 80,000 miles. Photographs of some of the smaller 
models cannot be distinguished from pictures of actual 
main line locomotives, so perfect is the copy, and the 
drawings for a £200 model, which I saw, might easily have 
been those for the real thing. All the models are not 
built for amusement. Many are for serious study or 
workshop purposes, whilst castings and partly finished 
accessories are much in demand by amateur engineers 
and engineer apprentices. The machinery and plant 
put down for the work are of the best obtainable, and 
orders and inquiries are coming in freely from the Con- 
tinent, the Colonies and the Near and Far East, as well as 
from home markets. A Japanese firm recently sent an 
order for a model. Germany, I hear, had £40,000 worth 
of model engines about to be shipped to this country— 
almost her only customer for these things—just as the war 
broke out, and there are fears that at the first opportunity 
she may attempt to deliver the goods, perhaps through 
Zurich or some other neutral medium. The Government, 
however, I believe, has its eye on this and many other 
consignments Germany would like to complete in the 
early future. She has, J am told, large consignments of 
steel destined for this district, if she only finds a chance 
of getting them across. 


Engineering District Committees. 


The Engineering and Shipbuilding Trades’ Federa- 
tion, at a recent meeting here, decided upon the formation 
of a Sheffield District Committee, and elected a president 
and other officials. This Committee will represent nearly 
twenty unions, viz., United Pattern Makers’ Association, 
United Machine Workers’ Association, Steam Engine 
Makers’ Society, Amalgamated Toolmakers’ Society, 
Friendly Society of Iron Founders, Iron and Steeldressers, 
Coremakers’ Society, Boilermakers’ Society, Brass 
Workers, Braziers and Sheet Metal Workers, Electrical 
Trades Union, Heating and Domestic Engineers, General 
Union of Carpenters and Joiners, Amalgamated Union 
of Carpenters and Joiners, Wood Cutting Machinists, 
Painters and Decorators, Amalgamated: Smiths and 
Strikers, Associated Blacksmiths, Enginemen, Mechanics, 
&c., Operative Bricklayers, National Amalgamated 
Union of Labour, National Union of General Workers, 
and the Workers’ Union. Truly a comprehensive Com- 
mittee. 


General Conditions. 


There is still an absence of definiteness about the 
general trade situation in the Sheffield area. The lighter 
branches, such as small tools, files, saws, and certain 
farm implements are congested with orders, but the 
heavy departments are dull, and most manufacturers are 
adopting a waiting attitude. The decks are being cleared 
for action in readiness for the boom, which it is universally 
believed is coming, and a good many machinery renewals 
and additions would be carried out but for the difficulty 
still experienced in obtaining delivery of machinery— 
much of it ordered long ago. Then the labour position 
has not yet changed for the better. There is a good deal 
of work waiting for the right kind of men, as a glance at 
some of the advertisements of situations vacant proves, 
but too often the wrong sort are sent. Many of the firms 
are doing everything possible to reconstruct overseas 
business, but hindrances seem to be in the way of much 
progress in that direction, and the tide of export trade has 
not yet set in. Mr. Arthur Balfour, head of the Danne- 


mora Steelworks and Consul for Belgium, has just returned 
from @ visit to the stricken country, where his firm, I 





believe, had important interests prior to the war. He 
found the state of things, from an industrial point of 
view, so very bad that it must be a long time before any- 
thing approaching normal conditions prevail. Mr. Percy 
A. Reuss, who has for years worked the South American 
markets, and knows them well, tells me he has been 
appointed Consul for Chile in Sheffield. It is a market 
that has a considerable interest for Sheffield, and Mr. 
Reuss is himself closely associated with a movement for 
organising a new British commercial effort in the South 
and Central Americas. 


Iron, Steel, and Coal. 


Supplies of pig iron continue very restricted, 
there being scarcely sufficient to go round, and bar iron 
seems rather difficult to get hold of, chiefly owing to the 
comparatively poor output from the mills—a state of 
affairs which, it is believed, will improve shortly. The 
scrap market is well supplied, but the demand for iron 
and steel scrap keeps up well, though almost all kinds of 
non-ferrous scrap are very plentiful through the Govern- 
ment disgorging its stores, to the discomfiture of holding 
merchants. The position of steel is little changed. Not- 
withstanding the fall in high-speed steel prices, makers 
of high-speed twist drills are standing by the prices fixed 
last March, on the ground that costs of manufacture have 
risen so acutely. Regarding coal, as I write, no one can 
tell what the immediate future holds. The only thing 
that every one knows is that stocks on the ground are 
virtually non-existent, even gas companies’ and railway 
companies’ stocks being very far below a reasonable level. 
Unless the miners are conciliatory, the outlook could not 
well be worse. Apart from that, the position of fuel was 
actually improving, and slacks were moving more freely. 
The stoppage once again of exports, except by special 
permission, should help things inland a little. House 
coals have kept scarce, though supplies have shown a 
distinct improvement. Best South Yorkshire steam 
hards are at 23s. to 23s. 6d.; best Derbyshire, 22s. 6d. 
to 23s.; seconds, 2ls. 6d. to 223.; cobbles, ditto; nuts, 
21s. to 22s.; washed smalls, 18s. 6d. to 19s.; best hard 
slacks, 18s. 3d. to 18s. 9d. ; second, 17s. 9d. to 18s. 3d. ; 
soft nutty, 17s. 9d. to 18s. ; peas, 16s. to 16s. 6d.; and 
small slacks, 13s.to 14s. In house sorts branch is quoted at 
27s. to 27s. 6d., and best Silkstone 23s. 6d. to 24s. 6d.. 
all per ton at pit. 








LANCASHIRE. 
(From our own Correspondents,) 


MANCHEsTER, Thursday. 
Iron, Steel, and Metals. 


THE markets are all in a very disturbed state, 
and there appears to be no approach to the time when 
general confidence will be restored either in prices or 
the regularity of supplies. 


Metals. 

The great weakness in the copper market con- 
tinues, and consumers seem more and more reluctant each 
week to buy metal, except in very small lots for immediate 
consumption. In this column, the course of copper after 
the war was pretty accurately foreshadowed months ago, 
and the weakness is no surprise to us, but the policy of 
the Government regarding its stocks of metal is a 
surprise, for it is impossible to see what reasonable object 
underlies it. It is quite obvious that eventually the 
Government stocks must be liquidated, and the longer 
this is delayed the greater will be the loss to the Treasury. 
If a bold policy had been pursued immediately upon the 
signing of the Armistice, a great part of the stock might 
have been cleared at much less loss than would be incurred 
if it were cleared now, for consumers would have bought 
much more freely, and much of the stock would now be 
scattered over the country in small lots. The next step 
on the part of the Government may be to prohibit imports 
of copper altogether, while it is trying to get rid of its 
stock, and that, of course, will result in driving more of the 
copper-consuming trades out of the country. It is clear 
that no progress can be made in “ reconstruction ” while 
such terrible uncertainty prevails. Tin has been weaker, 
but it is not yet cheap enough to induce any larg> buying 
by consumers here. Spelter remains dull and rather 
weak, and the tendency is downwards. The Government 
stock is still large, but it is not nearly so unwieldy as the 
stock of pig lead, which is becoming a considerable anxiety. 
The question is whether the Government will adopt 
artificial measures to protect the price of lead. This 
does not seem at all improbable while the authorities 

arbitrary powers under the obsolescent Defence 
of the Realm Act. One cannot say what may happen, 
but if the market were freed from all restrictions, there is 
little doubt that lead could very soon be made £20 per ton, 
and then the trades consuming this metal would have 
a@ chance to revive. No revival in the general sense can 
take place until prices all round have been at their lowest 
and are beginning to re-act ; and all this delay in permit- 
ting the markets to fall is really a delay in the revival of 
general trade. It may be doubted whether the reduction 
of the Government price for electrolytic, announced early 
this week, will do much towards inducing people to buy 
copper; more probably it will merely add to the feeling 
that prices are altogether unsafe. 


Pig Iron. 


. The market here is quiet and practically un- 
changed. Makers do not seem at all anxious to sell, 
but there are a good many consumers still desirous of 
building up their stocks to the limit set by the Ministry 
of Munitions, if they can secure the iron while it is sub- 
sidised. Only a very little Cleveland foundry iron is 
obtainable for the Lancashire trade, and one hears practi- 
cally nothing of any other kind, except Derbyshire No. 3, 
for which the subsidised price is 98s. 8d. per ton delivered, 
including a merchant’s profit. This latter is sparingly 
offered, merchants trying to do their best to keep their 
various customers as satisfied as possible. 











Fas. 21, 1919 
Oe 


Steel. 

There has been no further change in prices, but 
one hears occasionally the opinion expressed that the 
demand is slackening. It is impossible, however, to be 
sure yet of what is going to happen in steel, except that 
@ certain amount of our foreign trade is being taken away 
from us. 


Serap. 


The delay in taking off the control is causing 
great deal of annoyance and impatience, and the trade 
is getting more restive. Some business has been reported 
in heavy melting scrap steel at the official price based on 
105s. per ton on trucks; and it is said that occasionally 
some lots of heavy wrought scrap have been sold also 
on the official basis of £6 5s. on trucks plus all the 
charges. Business in the finer kinds of cast machinery 
scrap is said to be done at prices considerably above the 
official limit ; but, of course, this kind of thing would not 
come into the open, assuming that the report was true. 


Locomotive Building. 


Notwithstanding the rumours of an increase 
in the number of private firms which are taking up the 
building of locomotives in this country, the outlook for 
this branch of the engineering industry is distinctly bright, 
and the Lancsahire firms are well off for orders. A few 
days ago I had an opportunity of inspecting the works 
of the Vulcan Company at Newton-le-Willows. During 
the last few years these works have undergone considerable 
extensions, and the area covered by the workshops 
amounts to nearly eleven acres. As the company owns 
about 40 acres of land there is still room for still further 
development, and in the near future it is proposed to build 
further shops which will enable the company to increase 
its output very materially. In fact,a start has already 
been made in that direction. At the time of my visit a 
state of transition from war to peace work was observable 
in most departments. During the war the energies of 
the firm were chiefly devoted to the production of naval 
gun mountings, shells, paravanes and case-firing mechanism 
for 4in. guns, and a large number of females were employed. 
The services of most of the women have now been dis- 
pensed with, and the number of men engaged is steadily 
increasing again. Work is now in progress on locomotives 
for France, and the Indian States railways, and many 
new machine tools are being introduced. Nasmyth, 
Wilson and Co., at Patricroft, have been building loco- 
motives for France and the Taff Vale Reilway for some 
considerable time. Beyer, Peacock and Co., Limited, at 
Gorton, have been kept busy on war material until quite 
recently, but are now commencing to turn their attention 
to their legitimate products, and are -well off for orders 
for abroad. 


The Housing Question. 


Several plans for dealing, in a minor way, with 
the great shortage of houses in Manchester are now 
before the City Council, and one or two pre-war schemes 
which had to be shelved in 1914 are being brought to the 
front again. In one scheme for cottage flats the Public 
Health Committee had obtained the sanction of the 
Local Government Board to borrow £30,000. As en 
example of the increased cost of building operations now, 
the Public Health Committee will have to borrow e further 
sum of £45,000 to complete this work. In addition to the 
increase in capital expenditure, there are increases for 
annual charges for interest on loans, repairs and rates, 
and this will cause the rents to be raised from 6s. per week 
to 8s. 6d. per week, and from 6s. 7d. per week to 103. The 
annual deficiency on the scheme approved in 1914 was 
estimated at £368. The financial statement now sub- 
mitted shows an annual deficiency on net revenue account 
of £3747. Assuming that the Local Government Board 
will bear 75 per cent. of the annual deficit, the share falling 
to the Corporation will be £937. The Finance Committee 
says it submits its report because of the great urgency 
of the question, but it is of opinion that the scheme 
should not be proceeded with unless the Government give 
the grant-in-aid for housing. The Finance Committee, 
reporting upon @ further scheme for the erection of 42 
houses, at a cost of £2853 for land and £6120 for the erection 
of buildings, which was approved in 1914, states that, 
whereas the Local Government Board sanctioned the 
borrowing of £6120, the sum now needed to carry the 
scheme into effect is £14,821, an increase of £8701. The 
annual deficiency of the original scheme was £55 8s. ; 
now it will be £693. In connection with the provision of 
houses, it may be mentioned that Manchester’s muni- 
cipal housing schemes in the past have been a finan- 
cial failure, and are now causing an annual loss to the 
city of £20,000. 


Jigs as Aids to Manufacture. 


The paper which was presented by Mr. G. H. Hey 
to the Manchester Association of Engineers, recently, 
contained some valuable hints on the design and use of 
jigs and fixtures for machine tools. Various types of jigs 
were described, and the reasons for their adoption were 
given. In commencing to design a jig for a particular 
job the author mentioned that it is necessary to know 
the material to be operated upon; the operations to be 
performed, and their sequence ; the type of machine on 
which the operations are to be carried out; the limits 
of error or tolerance permissible ; the output required ; 
and the type of labour to be employed. Since the intro- 
duction of female labour fool-proof designs have had to be 
produced, and there is a tendency for jigs to become 
miniature machine tools. The author referred to the 
various points which have to be considered in connection 
with the design of jigs and fixtures for milling, profiling, 
drilling and boring machines and lathes. The author's 
remarks on drilling machines are evidently based on a 
very extensive experience. He said the points requiring 
attention by the designers of multi-spindle drills are :— 
More suitable tables with hole and ni mage steel or yee a 
registering the jigs; adequate trays for chips and suds ; 
fo ae wi A “ Tuner aston pat a ee of the drill 
spindles so as to enable short and‘worn drills to be used 
in conjunction with, new drills ;, finer feeds and a wider 
range; the centralisation of all control levers ; and the 
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automatic return of the drill head when the feed has been 
released jby the trip. With regard to multiple drill 
heads with adjustable spindles for attaching to ordi- 
nary drilling machine, the author said that they are 
anything but a success. They are not rigid enough, and 
the drill points are too far from the drill spindle, making 
a very flimsy and unstable piece of mechanism. The 
question of quantity, the author said, is the principal factor 
jn deciding whether a special head is advisable. For 
medium quantities of varied parts the multiple drilling 
machine, with adjustable spindles, is recommended ; 
but for larger quantities of any special part the multiple 
head with fixed spindle centres to fit an ordinary drilling 
machine is ecnsidered the best. On the subject of broach- 
ing machines, the author criticised the practice adopted by 
some makers of making all broaches al'ke, no matter what 
metal they have to operate upon. He also criticised the 
want of consideration in serrating the teeth. He said 
proaches for square holes frequently broke owing to the 
chips from the adjoining sides crowding into the corners. 
To remedy this Mr. Hey recommended cutting on the 
two opposite sides only, each alternate tooth to cut alter- 
nate sides. 


Education of the Workpeople. 


The continual state of unrest which exists amongst 
the workers in the industrial world is exercising a very 
bad influence on trade generally, and many employers in 
the engineering industry, who have done their best to 
conciliate labour, are beginning to feel that the time will 
shortly arrive, if it has not already come, when employers 
must stand firm and resist the demands which are being 
mrde with regard to hours of work and wages paid. It 
is high time, too, that the saner members of the trade 
unicns tock up the directicn of the unions affairs if British 
industry has to be restored to its proper position in the 
world. The shop steward movement seems to be under- 
mining the trade unions, usurping the positions of the 
recognised trade union leaders, and generally creating 
a chaotic state of affairs between the employers and em- 
ployed. It is generally stated to be the younger and more 
irrespensible men who are the chief cause of trouble, 
and these men require to be educated and taught that to 
«kill the goose” is a suicilal policy. Speaking of educa- 
tion, reminds me of a conversation which I had a few days 
ago with a well-known Iccal employer who has instituted 
in his works lectures during the dinner hour on economics. 
He gives the lectures himself, and his object is to show to 
those whom he empleys that employers generally, and he 
in particular, are pley ng an honourable part in the affairs 
of the commur**~ vhile endeavouring to bring about what 
ever” yw reeogn’'ses as necessary if shortened 
hours nd higher wages are to be maintained, 
namely, inc. 4d production. The lectures, according 
to my informant, are quite a success, and have been the 
means of keeping his workpeople together. It might be 
well worth while extending the practice of giving lectures 
in other establishments, and I commend the idea to the 
Federation of Engineering Employers. 


Strike at a Motor Works. 


Although the attempt of the shop stewards, or 
a section of them, to involve the local engineering trades 
in the so-called naticnal movement for a further reduction 
in the weekly working hours to 40 per week, to which I 
referred recently, has failed for the present, at any rate, 
trouble has brcken out in another direction at the works 
of Crossley Motors, Limited, where between four and five 
thousand men have thrown themselves out of employment 
owing to the dismissal of one of the shop stewards by 
the firm. I understand that this is another case of acticn 
by the men without the sanction of their trade unions. 
The str:ke seems to have come about owing to a somewhet 
triviel matter concerning the heating of the shops, about 
which cne of the shop stewards tock upon himself to call 
together a meeting of the workpeople in one of the depart- 
ments in defiance of the superintendent of the depart- 
ment, who warned him that such a gathering would be 
considered an act of insubordination. Commencing in 
the one section of the works, the strike spread until it 
involved all the departments, which are now at a standstill. 


Barrow-In-FurneEss, Thursday. 


Hematites. 

Throughout this district there is plenty of indus- 
trial life in the hematite pig iron trade. In North 
Lancashire and Cumberland alike a good volume of iron 
is being smelted; the whole of iron made is being put into 
prompt use. At Barrow and at Workington steel makers 
are taking good tcnnages of metal direct from the furnaces, 
and in addition there are lesser users whose requirements 
are pressing. On outside account the demand is steady 
for ordinary and best trade metals. There is no increase 
to note as yet in the total production, but more plant may 
be put into operation shortly. Prices are unchanged, with 
127s. 6d. per ton quoted for mixed numbers of Bessemer 
iron, and special brands are at 140s. per ton. 


Iron Ore. 


There is a brisk demand for hematite iron ore 
on the part of smelters, and they are accounting for the 
whole of the output of the district and are wanting still 
more. They are making out with foreign supplies, the 
tonnages of Spanish and North African ore being imported 
into Barrow being considerable. 


Steel. 


There is a brisk state of affairs in the steel trade 
in most of the mills. This applies to both Workington 
and Barrow. Steel rails are recciving a lot of attention, 
the demand being good. Heavy sections of rails are at 
£10 17s. 6d. to £11 per ton; light rails, £13 10s. to £17, 
and heavy tram sections are at £17 10s. to £18 10s. per ton. 
Billets are at £10 7s. 6d. to £11 per ton. There is nothing 
doing in steel shipbuilding material so far as ship-plates 
are concerned. They are quoted at £11 10s. per ton, with 
boiler-plates at £12 10s. per ton. 


Fuel. 
There is a brisk demand for fuel. Steam coal is 
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at 32s. 6d. to 33s. 6d. per ton, with house coal at 32s. 4d. 
to 44s. 4d. per ton delivered. East Coast coke is quoted 
at 39s. to 41s. 9d. per ton, with Lancashire sorts at 37s. 6d. 
per ton delivered. 





NORTH OF ENGLAND. 


(Prom our own Correspondent.) 
The Labour Unrest. 


Tue shipyard strike on the Tyne, Wear and Tees 
still continues, though the men appear to be thoroughly 
restive. The general tendency is to blame their respective 
unions, but the more enlightened realise that such a charge 
is unfair. These latter see, and they do not hesitate to 
admit, the fact that they came out upon an unconstitutional 
strike ; that they never lifted tools after the New Year 
holidays to test the new arrangements entered into tem- 
porarily for three months at a conference of all the unions 
associated with the shipyards and the employers. The 
men are certainly in a more conciliatory mood. When 
brought to the point they unhesitatingly confess that they 
have been in the wrong. It is safe to predict that scarcely 
one out of,every twenty strikers is anxious now to carry on 
the dispute a day longer. Even the young men, who now 
admit that they were at the bottom of the trouble because 
they felt the spirit of Bolshevism about them, are *‘ fed up,” 
as they bluntly put it. The reason is that they are now 
practically without money, and they feel time hanging 
heavily on their hands. The position from their stand- 
point has become serious, but it is not so bad as that of the 
married men with large families. Among the latter distress 
is rampant, and amongst the thousands of labourers and 
others thrown involuntarily out of work the position is 
most serious. Mass meetings of the men were held during 
the week-end to receive reports dealing with the London 
conference. The main point about the reports was that 
the conference strongly recommended the men to return to 
work, so that negotiations could be commenced with the 
employers, not through the Strike Committee, but through 
the recognised trade unions. No resolutions were sub- 
mitted, but to judge by brief opinions expressed by 
members of the Strike Committee, the men may be advised 
to return to work so that the respective trade unions can 
ask for negotiations to be started. The ship repairing 
industry, which is of special importance at the present 
juncture, is being badly hit. Some vessels are being 
docked and undocked by apprentices. It is further stated 
that foreign ship repair docks are reaping the benefit of the 
stagnation of the industry here. 


* 


Cleveland Iron Trade. 


The condition of the Cleveland pig iron trade has 
shown little material change this week. The scarcity of 
foundry iron is still absolutely unrelieved. Makers are 
be'ng overwhelmed with inquiries for iron which they are 
unable to supply, and where sales are effected the contracts 
are only for limited quantities to cover urgent requirements. 
No definite changes in production are reported, but it is 
hoped ere long that the extreme scarcity of foundry iron 
may be to some extent relieved by the transfer of a few 
furnaces from basic to Cleveland iron. In the present 
circumstances someone has got to go short, and as home 
needs necessarily come first, little iron, in comparison with 
the demand, is being exported. Even the home foundries 
are having to take a good proportion of forge iron to eke 
out supplies of the foundry qualities, and great difficulty 
is being experienced in keeping the works going, supplies in 
many cases being from hand to mouth. The difficulties 
are increased by the serious lack of trucks at many of the 
works, and also by the labour shortage, which is not yet 
entirely relieved. Thus even forge iron is not too readily 
obtainable, for although some of the makers have stocks 
on hand they are not in a position to do more than lift the 
current output from the beds to the trucks without attempte 
ing to encroach on any iron which they may have in stock. 
Licences for export are being issued pretty freely, but the 
shortage of iron imposes strict limits on the trade. It is 
interesting to note that the first shipment of Cleveland 
pig iron since the outbreak of the war has just been made 
to Antwerp—quite a small parcel of 50 tons, but it may 
be the forerunner of a big trade when circumstances permit, 
as Belgium is in urgent need of iron, and to facilitate trade 
has waived the stipulation which demanded import 
licences. Another interesting feature in connection with 
the export trade has been the visit this week to the Cleve- 
land market of a number of pig iron consumers from 
Holland, Sweden and Denmark. Prices continue very 
firm, No. 3 Cleveland g.m.b., No. 4 foundry, and No. 4 
forge being 95s., and No. 1 99s. for home consumption, 
whilst for export the figures are 145s. and 150s. respectively. 


Hematite Pig Iron. 


The output of East Coast hematite is now appa- 
rently ample for all home needs, but the authorities are 
refusing to issue licenses for export, although any available 
surplus would find a ready market abroad. Hopes are 
entertained that before long -it may be permissible to 
resume the export of hematite. The price of mixed 
numbers is firm at 122s. 6d. for home consumption, and 
172s. 6d. for export. 


Iron-making Materials. 


Coke supplies are again scarce, and it is with 
difficulty that even the minimum requirements of the 
furnaces are being met, whilst the outlook can only remain 
black so long as the strike menace looms over the trade, 
Good medium furnace kinds are still quoted at 35s. 6d. 
delivered at the works. The foreign ore trade is quiet, 
only an occasional odd cargo being sold for mixing 
purposes. Furthermore consumers are holding off until 
control restrictions are removed and the outlook is a 
little clearer. 


Manufactured Iron and Steel. 


While business in the manufactured iron and 
steel trades is affected somewhat, both directly and in- 
directly by the labour unrest, which has occasioned some 
hesitation and anxiety in the market, the outlook, as a 
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whole, is most encouraging. The home demand for most 
descriptions continues upon an increasing scale, and the 
foreign demand is steadily developing as the position 
becomes clearer, and conditions of commercial freedom 
tend to improve. The requirements of the home trade 
are, of course, receiving the first attention. Still, a sur- 
prising amount of export business is being put through, 
and everything points to a great expansion as soon a3 
circumstances permit. Notwithstanding the strike ship- 
builders generally are still taking deliveries from the mills, 
but the output is not so large as recently. For other 
constructional material and rails, however, the demand is 
exceedingly heavy, and orders abundant. Principal 
quotations for the home trade are as follows :—Ship, 
bridge and tank plates, £14; ditto, thin, £16; chequer 
plates, £15 10s.; boiler plates, £15 ; angles and bulb angles, 
£13 12s. 6d.; small angles, tees and plates, £16 10s.; steel 
joists, £13 123. 6d.; rails, 60lb. and over, £13 73. 6d.; 
50-60 lb., £13 10s.; rounds, squares, hexagons, £14 5s. ; 
small ditto, £16 10s.; billets, blooms, rolling qualities, 
£11 12s. 6d.; ditto, forging qualities, £12 153.; ingots for 
re-rolling, £9 5s. Export prices are as follows :—Steel 
ship, bridge and tank plates, £16 10s.; ditto, thin, £19 10s.; 
steel boiler plates, £17 10s.; steel chequer plates, £18 ; 
angles and other sectional material, £16 23. 6d.; small 
angles, tees and plates, £20 ; steel joists, £16 23. 6d.; rounds, 
squares, hexagons, £18; ditto, small, £20; rails, 50 lb., 
£15 123. 6d.; rails, 60 lb., £15 10s.; billets and blooms, 
£13 10s. to £15 ; iron bars, £20 ; steel plate cuttings, suit- 
able for re-rolling, £13 10s.; rails, hollow bridge, 45 lb. and 
over, £17 ; rails, second-hand, all sections, £13 ; sheet bars 
and tin-plates, £13 17s. 6d.; puddled iron bars, £15 15s. 


The Coal Trade. 


The crisis which has developed in the coal trade 
by reason of the miners’ demands, and their decision to 
ballot on the question of stopping work, has been the chief 
topie of discussion this week. The position is regarded 
with some misgiving, and is interpreted as a serious effort 
on the part of the miners to force up working costs of 


‘collieries to-such a high level as to make it impossible for 


the Government to hand back the collieries to private 
control. The Northern markets remain very active, the 
boom in the export section becoming more pronounced 
every day. D-fficulties of supply have been accentuated 
this week by the requisition of large quantities of coal for 
home, household and gas consumption, and the conse- 
quent diversion of these qualit'es from neutral steamers. 
Tnis has resulted in the holding up of quite a large volume 
of neutral tonnage, and the colliery loading turns promise 
therefore to be congested for some time ahead. Tuiese 
conditions apply more particularly to screened steam coals 
and gas coals. Scandinavian tonnage is in good supply, 
and the demand from this direction appears to grow in 
volume every day. There would be no d fficulty in 
booking up large orders on the present high prices if it 
were not for the fact that our Allies, France and Italy, 
have first call on the available supplies. As a matter of 
fact. steam coals are practically unobtainable on the open 
market just now. Up to 90s. is offered for best qualities, 
but merchants cannot get response trom holders, although 
the price offered is an advance of 53. per ton on recent 
values. Second quality steams, which have been hovering 
round 75s., are now equally firm at the enhanced figures of 
80s. For small steams, although there is a growing pro- 
duction, all suppl.es are fully and quickly taken up, best 
descr ptions at 70s., and crd naries at 55s. The household 
coal trade is decidedly brisk, and while the output is at 
the maximum, merchants requirements are far from being 
satisfied. Gas coals continue scarce, as inland consump- 
tion is on the recent maximum scale. The London gas- 
works continue to cry out for augmented supplies. For 
France and Italy the pressure continues keen, while from 
Holland and Belgium shippers can readily dispose of all 
the cargo they can get hold of. Best gas coals for the 
neutral market are siiffly- held at 653., while Wear special 
grades commind 70s., and ordinary Darham sorts from 
553. to 60s. Cuking and manufacturing classes of coal find 
a ready sale at Allied schedule prices, and shippers find it 
difficult to meet the Italian demand. For open market 
sale there are only limited lots available, despite the high 
values now ruling. Bunker coals are sparingly offered, 
and for neutral vessels values are firmer, good ordinary un- 
screened commanding up to 57s. 6d. The coke position 
is very strong, and a good many orders could be secured 
from Scandinavia for foundry and furnace qualities if 
licences were obtainable. The authorities, however, up 
till now have refused licences, although they have given 
indications during the last few days that they may con- 
sider licences for neutral countries in March. The maxi- 
mum quotations for the Allies are as follows :—Best Blyth 
steams, 37s.; Tyne primes, 36s. 6d.; Tyne prime smalls, 
27s. 6d.; second steams, 323. 6d. to 34s.; North Northum- 
berland smalls, 25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 
3ls. to 323. 6d.; peas and nuts, 31s. to 32..; best gas, 32s.; 
second gas, 30s. 6d.; coking coals, 31s. 6d.; coking smalls, 
30s. 6d.; household coals, 35s. to 37s.; foundry coke, 50s.; 
gas-house coke, 40s.; best bunker coals, 34s. to 34s. 6d.; 
ordinary qualities, 33s. to 33s. 6d.; specials, 393. Principal 
quotations for the home trade are as follows :—North- 
umberlands : Best Blyth steams, 33s. 6d. to 35s.; second 
Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime steams, 
33s. 6d. to 35s.; unscreened for bunkers, 27s. 6d. to 293.; 
household coals, 26s. 6d. to 27s. 6d.; best Blyth smalls, 
25s. 6d.; smithies, 31s. 6d. to 36s. 6d.; North Northumber- 
land smalls, 25s. 6d.; peas and nuts, 3ls. Durhams: 
Steam (locomotive), 33s. to 35s.; special Wear gas, 27s. 6d. 
to 30s. 6d.; ordinary bunkers, 30s.; best qualities, 31s. 6d.; 
superiors, 34s.; smithies, 3ls.; peas and nuts, 3ls.; coking 
coals, 29s. to 30s. 








SCOTLAND. 
(Prom our own Correspondent.) 


Unsettled Markets. 


MarKEtTs continue in an unsettled state, and are 
likely to remain so until labour and other difficulties are 
satisfactorily arranged. The raising of Government 
subsidies is causing some uncertainty, and the shortage of 
carrying tonnage does not tend to improve matters. The 
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difficulties of extending the export trade generally are 
having an adverse effect, especially in view of the strong 
competition already noticeable in other countries. With 
the labour question disposed of no doubt other adverse 
factors could easily be adjusted, and business established 
on a firm basis all round. 


Labour Affairs. 


The Coal Controller has given his consent to the 
increase of 9s. per week as from January Ist, conceded to 
colliery under-managers at their meeting with the owners 
on December 27th last. The annual agreement between 
quarry workers and the employers expires this month, and 
the workers’ representatives have given notice of heavy 
demands regarding wages in the East and West of Scotland. 
The demands include an advance of 66?/, per cent. on the 
1915-16 range of prices, and a 44 hours’ week, and also a 
request that overtime be paid at the rate of time and a-half. 
It is stipulated that time workers shall not have their 
wages reduced in consequence of the shorter working week. 


Sugar Beet Growing. 


It is reported that a number of Glasgow gentlemen 
propose to erect a sugar beet factory on ground close to 
the fruit farm at Lengn'ddry, and that numbers of 
farmers in the district have agreed to grow sugar beet. 


Contracts Lost. 


It is said that as a result of the present industrial 
unrest one of the largest locomotive works in Glasgow, 
employing seven thousand men, has just lost a contract 
valued at £700,000, owing to their inability to guarantee 
delivery by a certain date. The contract was for one 
of the British Dominions, and the Agent-General, being 
unable to rely on getting delivery in time, placed the con- 
tract in the United States. 


Pig Iron. 


There is a fair all-round activity in Scotch pig 
iron, with the better grades in chief request. Hematite 
and forge are fairly plentiful, but foundry remains scarce. 
Tne uncertainty with regard to prices, owing to the termina- 
tion of subsidies at the end of April, is having a decided 
effect on forward business. Exports are meagre, and 
almost entirely confined to Allies. 


Finished Iron and Steel. 


Several of the steel works are still running on very 
short time. Specification: are plentiful, but producers 
are not showing any undue haste in returning to full 
employment. Plates, sections and bars for the home trade 
are particularly busy. Export inquiries are now more in 
evidence, but only a limited business is being done. Trade 
in steel sheets is expanding. The decrease in Government 
demands has released a considerable amount of material 
for ordinary distribution, while the request for thick 
sheets for shipbuilding remains strong. The price of 
3-16th sheet is about £21 per ton, more than double the 
pre-war rate, but even at that figure business appears to 
be fairly plentiful. Malleable ironworks continue to 
turn over a lot of material for home consumption. In 
this department export values provide the bar to an ex- 
pansion in trade. Rivets, bolts, and nuts are in constant 
request, but the market for nails is not quite so satis- 
factory. The import of American and Canadian wire 
nails has been going on for some time now, and stock- 
holders, now that freights as well as prices have been 
reduced, are showing an inclination to sell below cost 
prices. It is thought that eventually the market will 
absorb all stocks, but in the meantime there are more 
sellers than buyers. : 





Coal. 

A comparatively good business is being done in 
the Scotch coal trade, and outputs are quickly disposed 
of. All classes of screened coals are in strong demand for 
Allied and neutral shipment, and other sorts are also 
readily taken up. The reduction in Admiralty 
requirements has released ecnsiderable quantities of fuel 
for ordinary disposal. Best quality Fifeshire and Loth’ n 
coal are in eager demand for export, and the Coal and C: ke 
Suppl-es Committee are releasing cargces with greater 
regularity. The present spell of cold weather has quick- 
ened the demand for household deliveries and collieries 
have their hands full to satisfy all comers. Tie aggregate 
shipments from Scottish ports during the past week 
amounted to 136,066 tons, compared with 104,472 in the 
preceding week, and 143,626 tons in the same week last 
year. Ell coal, f.o.b. at Glasgow, 32s. 6d. to 35s. ; splint, 
35s. to 37s. ; navigations, 37s.; steams, 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s; best screened 
navigations, at Methil or Burntisland, 36s. to 38s. ; first- 
class steams, 35s. ; third-class steams, 3ls.; best steams, 
at Leith, 33s. 6d. ; secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade Out'ook. 


Since the Southport conference of the Miners’ 
Federation of Great Britain, and the decision to ballot the 
miners on the question of striking to enforce their demands, 
the fear of a national stoppage has hung like a cloud over 
' everything, and created a feeling of depression not only 
in commercial, but public circles generally. At the same 
time, however, there are signs that the cloud is 
liiting slightly. The ballot was fixed for Wednesday and 
Thursday in South Wales, and at the time of writing it is 
not possible to give any definite indication as to how it 
will result, but hopes are rising that those who have 
recommended the men to strike will not secure the two- 
thirds majority that is necessary. The general feeling 
prevails even among many of the workmen that the 
conference was altogether too precipitate, and that all 
alternatives to holding up the whole industry have not been 
exhausted for dealing with’the claims of the miners, The 


THE ENGINEER 


to the conference manifesto, which bears the appearance 
of having been-hastily prepared, as the coalowners had 
no difficulty in dealing very soundly with their case, which 
is very largely made up of generalities and some inaccura- 
cies. So far as South Wales is concerned, the miners 
themselves know that the Miners’ Federation of Great 
Britain manifesto was not correct, for instance, in its 
statement that there have only been three increases in 
wages during the war period. The owners show, however, 
that there have been no less than six, while a very notice- 
able omission from the Miners’ Federation of Great 
Britain statement is the effect of their demands upon the 
commercial side of the industry, and its effect upon all 
allied undertakings. South Wales stands to suffer most, 
because a higher percentage of its production is exported 
than is the case with other districts, and if the costs thrown 
on the industry are to be so burdensome as to place coal- 
owners and exporters at a greater disadvantage in com- 
parison with other coal-producing countries, notably 
America, than is the case at present, not only is there no 
hope of regaining the markets-into which American owners 
have in recent years penetrated more deeply, but South 
Wales will suffer relatively to a greater degree in unem- 
ployment. The miners’ leaders make a r show 
when it comes to controverting the statement that pro- 
duction of coal will decrease if their demands are conceded. 
One or two leaders talk airily of the 30 per ceftt. increase 
in wages, which is really 46} per cent. on standard rates, 
coming out of what is being paid in excess profits to the 
Government ; but it is practically certain that the amount 
p3id in excess profits dwiig the past year would nct 
meet their demand. Costs of production have advanced 
so rapidly that excess profits have very largely disappeared, 
and in at least one case the company has claimed for a 
rebate of excess profits previously paid. No one has been 
more conscious of the difficulty of meeting the guarantee 
to the owners of their pre-war standard of profits than the 
Coal Controller himself. It is evident that some of the 
older and more thoughtful leaders have their misgivings 
concerning the wisdom of the Miners’ Federation of 
of Great Britain conference action. Mr. Tom Richards, 
the general secretary of the South Wales Miners’ 
Federation, has emphatically advised the miners not to 
vote for a strike. He says he believes in the justice of the 
men’s demands, but at the same time he has his doubts 
whether the industry can stand the burden, and he holds 
the view that there is room for more negotiation before 
landing the country in disaster. It remains to be seen 
whether his advice to the miners is followed to any 
appreciable extent, but it is felt that public opinion is 
beginning to tell, and hopes are entertained that, although 
& majority against the strike is scarcely to be looked for, 
the minority will be so strong as to prevent such drastic 
action being adopted. A properly conducted ballot has 
before to-day upset the decision of a delegate conference. 


The Futura of the Railways. 


An interesting address was recently delivered 
to coal freighters at Cardiff by Mr. E. Ford, who is now 
assistant chief goods manager at Paddington. Mr. 
Ford dealt with the question of nationalisation as the 
panacea for all evils and shortcomings, and expressed his 
doubt that it would be anything of the kind. He said 
that to pay for the bonus to railwaymen and for the eight - 
hour day, and enable a fair dividend to be paid upon 
capital invested, the railways would have to increase their 
rates by between 50 and 100 per cent. He suggested rates 
be advanced 20 to 25 per cent., and that the Government 
should make up the deficit to enable the railways to pay 
their pre-war dividends for a period of five years, by which 
time the present abnormal prices would have largely 
disappeared, and it could be seen whether higher or lower 
rates would suffice. Coming toa point which more affected 
the coal trade, he said large economies had been effected by 
the railway companies by uniformity in general policy, 
including the “‘ common user ”’ of railway-owned wagons, 
and he suggested the same prinicple should be extended to 
privately-owned wagons in centres like the South Wales 
district. There were between 600,000, and 700,000 
privately-owned wagons, and about one-fifth of the tota] 
belonged to collie-y companies, and others in South 
Wales. The principle of “common user,” if applied to 
these wagons would result in immense relief to the rail- 
way compan’‘es in shunting and haulage. He suggested 
the formation in each large area of a joint stock company 
to take over all suitable w1gons in each district. Wagons 
should be valued and joint stock issued to the agreed value. 
All wagons would then be owned in common, and all new 
wagons would thereafter be of standard type, to be pro- 
vided by the joint stock company, which would also under- 
take the repairs with standardised material at convenient 
points, such as docks or large railway depé‘s. There were 
now said to be 200 diffe-ent types of axle-boxes alone, 
and large numbers of different types of tires and spring’, 
and the number of different des gns of brakes was legion. 
He contended that rolling stock would be better kept, 
and all the benefit which the railway companies had 
secured by “common user” would be gained. All 
parties loading the wagons belonging to the joint stock 
company would render returns weekly or monthly, showing 
the total mileage to which they had forwarded traffic, and 
they would be debited with wagon hire accordingly. If, 
at the end of five years, or whatever period was decided 
upon, it was found that the railways could not again be 
made self-supporting except by raising the rates unduly 
high, then would be the time, and not till then, for the 
Government to step in and take over the railways at a 
fair valuation. 


New Dock Appliances. 


Continuous and heavy work during the period 
of the war has had its effect upon the loading appliances 
of most dock undertakings, and those at the Bute Docks 
have suffered considerably, while the company has not 
been able to effect renewals owing to the difficulty 
of getting material and securing labour. The result has 
been that tipping operations have been retarded, and 
tonnage and coal have been held up. The directors 
and general manager are now, however, taking steps as 
quickly as possible to. put matters right, and have con- 
tracted for the erection of two new ti at the 
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hydraulic power has also been experienced, which hag 
resulted in the rate of loading operations being diminished 
but an expert in hydraulic machinery has recently been 
called in, and this gentleman has made a complete inspec. 
tion of the docks with a view to reporting on the whole 
position and making recommendations for an improvement 
in the power supply. 


Current Business. _ 

Business has been fairly active during the 
week, and the docks have been crowded with oo ag 
The demands for prompt supplies of coal have been heavy, 
large descriptions being chiefly inquired for, and bunker 
qualities. Through coals have met with a very uneven 
demand, while inferior smalls have been much neglected 
and stocks are heavy. Neutral sales have been fairly 
brisk, principally for Spain, but the bulk of the business, 
if not all of it, has been arranged on the basis of the mini- 
mum schedule prices ruling for neutrals, as it must not be 
overlooked that in addition to this price, which is higher 
than the Allied schedule, colliery companies secure the 
whole of the one-third of brokerage on freight, which was 
formerly taken by the coal exporter. Fre'ght rates for 
Spain are very firm and rule on the basis of 60s. per ton 
for Bilbao, 70s. for Huelva, while 85s. has been done for 
Barcelona, so that the colliery comp2nies are doing fairly 
well in respect of their share of the brokerage. The Egyptian 
State Railways Administration has now arrang for 
its supplies of coal. It will be recalled that the Adminis. 
tration asked for tenders for South Wales, North Country, 
Natal, or American coals, the quantity required being 
300,000 metric tons, for delivery over six months. It 
appears, however, that the Administration has contracted 
for 150,000 metric tons for shipment over three months, 
and the whole of this quantity is to be taken from South 
Wales. Thecontracts have been given to five firms, viz., 
Messrs. Pyman, Watson and Co., Limited, T. Beynon and 
Co., Limited, W. Milburn and Co., H. C. Vivian and Co., 
Limited, and Mr. John Powell, each of whom have 30,000 
tons. There is no competition as regards price, as it 
is in accordance with the Coal Controller’s schedule for 
Allied countries. It remains to be seen whether the 
balance of the requirements, viz., 150,000 metric tons, 
is eventually placed in this district, but it is well known 
that South Wales coal is preferred. The demand for coals 
for home consumption has largely increased in consequence 
of fears of troubles in the coalfield. Household qualities 
are very inadequate to requirements, and for some time 
past have been doled out in very small quantities by the 
retailers, and should there be a strike there is no doubt 
that the small householders will feel the effect very severely. 
The coke market shows no change of note, but it is reported 
that the Controller of Iron and Steel Production at the 
Ministry of Munitions has informed the South Wales 
Coke-oven and By-products Association that the Treasury 
has sanctioned the continuance of the coke subsidies 
until April 30th next, after which they will terminate. 
Patent fuel manufacturers are very busy, but pitwood 
imports continue very limited. There is no change in the 
schedule prices ruling. 

LATER. 


The general conditions in the coal trade have undergone 
no change. Chief interest centres in the coalfield ballot, 
and views as to the likely result differ very widely in the 
various districts. Mr. F. Mills, the managing director of 
the Ebbw Vale collieries and iron and steel works, gives it 
as his opinion that if the miners’ demands are conceded 
they will mean an extra cost per ton of coal of not less 
than 12s. 


Ne wport. 


Monmouthshire coals have been in very active 
demand, and collieries almost without exception huve been 
extremely busy. Good work is being done at the Newport 
docks, with the result that tonnige in large quantities is 
being directed there. Both large and small coals are in 
great request, and colliery stems are vevy full. Schedule 
prices, which are unaltered, are in operation. 


Swansea. 


Tonnage supplies are fairly satisfactory, as the 
result of arrivals over last week-end, but still large an hra- 
cite coals are scarcely so steady. Machine-made descrip- 
tions are fairly firm, and French nuts are in better request 
than stove sizes. Beans and peas are rather scarce. 
Steam coals rule steady. 


Tin-plates, &c. 


Firmness continues to characterise the tin-plate 
trade, but there is comparatively little new business 
passing. Prices are at the official maximum of 33s. 3d. 
per box for LC. 14 x 20 x 112 sheets for the home trade 
and round about 40s. for export. Quotations : Block tin, 
£203 per ton cash ; £200 per ton three months ; copper, 
£74 per ton cash ; £69 per ton three months ; lead, Spanish, 
£35 per ton ; spelter, £56 per ton. 








In the debate on the reply to the King’s Speech, Mr. 
Lloyd George, on the 11th instant, said that it was a great 
mistake to imagine that there was an inexhaustible reser- 
voir of profit, and that one can dip into it at any moment 
without hurting anybody or any business. There was 
no better illustration than the railways. At the beginning 
of the war the railways of the country produced close 
upon £50,000,000 of profit; representing a return of 4 

cent.—not a very extravagant return for capital, a 
good deal of which was invested in small sums. What 
happened ? Since the war, owing to the increased cost 
of wages and material, £90,000,000 had been added to the 
cost of running the railways. Where was the fund of 
profit to draw upon there? It had all gone. Who was 
to make it up? The first-class passenger could not pro- 
duce it if you doubled or trebled his fare. It had to be 
got from the general consumer in some way or other, 
from the third-class passenger, or from goods. That was 
the only way to get it, and he wanted every section of the 
community to bear the essential fact in mind that all these 
demands had to be on to someone else, and on to 





East Dock at a cost of about £25,000, and for other renewal 





Coalowners’ Association of South Wales hae issued « reply 
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internal pockets. The valves are all arranged at one side of 


Road Destruction by Heavy Vehicles 


In our monthly notes of February 7th, we made some 

nce to the report of the Local Government Board's 
Departmental Committee on the use of road locomotives 
and heavy motor cars, pointing out that the Committee’s 
recommendations included an increase in the permissible 
weight of locomotives fitted with Boulton wheels from 
the present standard of 14 tons up to 18 tons. This 
cession was suggested by the evidence of several 
who said that Boulton wheels caused less damage 
to road surfaces than any other form suitable for heavy 
traffic. In this connection the findings of the Committee 
as to the damage caused to various kinds of road surfaces 
py different kinds of traffic are of considerable interest. 
The evidence from which the conclusions were drawn was 
to some extent contradictory, but the balance of opinion 
appears to show that in the case of paved roads, such as 
setts, or wood, or asphalt, laid on concrete foundations, the 
damage is largely due to iron and steel tired traffic ; 
that as regards sett-paved roads on concrete, while many 
instances of damage caused by iron and steel tired traffic 
have been brought forward, none the less, several surveyors 
regard this form of construction as suitable for heavy 
traffic generally; and that, given a surface kept in a 
reasonably smooth and level condition, rubber tired 
traffic appears to have no serious effect upon sett-paved 
roads, even when travelling at a high speed. 

Given a properly maintained surface, wood paving 
on adequate concrete foundations is not damaged to any 
material extent by either class of heavy traffic. It is 
true that some specific instances of damage either to 
the wood surface or to the foundations have been given, 
but in some of these cases, at any rate, it would seem that 
the damage has been mainly due to the worn and uneven 
surface of the pavement. Under similar conditions, 
natural or rock asphalt on concrete is not seriously 
affected by either class of traffic, although one instance 
of damage caused to this class of pavement by the steel 
tired heavy motor traffic was brought before the Com- 
mittee. As regards the more modern forms of road 
construction in which tar, pitch, or bitumen is used as a 
binder or matrix, the evidence is conflicting, but there 
would appear to be no doubt that roads of this class, 
if properly constructed and maintained, will carry a 
considerable volume of heavy traffic without undue 
damage. In the case of water-bound macadam roads 
the damage is mainly due to rubber tired traffic. 

The principal causes to which the damage of the roads 
can be ascribed are, the Committee thinks, in the case 
of traction engine traffic :—(a) The weight of the engine. 
and of the loaded wagons which it draws; (b) the haulage 
of exceptionally heavy pieces of machinery or similar 
loads on trucks having iron-tired wheels of small diameter ; 
(c) the use of driving wheels fitted with diagonal cross 
bars and of steering wheels fitted with narrow bands ; 
(d) the slipping of the driving wheels in the efforts of the 
engine to haul a heavy load; (e) the use of wagons, 
generally, with wheels of small diameter. 

In the case of heavy motor traffic the damage is attri- 
buted to: (a) the laden weight of the motor vehicle 
and the uneven distribution of the weight over the axles ; 
(6) the u e of wheels of small diameter ; (c) the propulsive 
effort of the vehicle ; (d) the fact that, owing to the camber 
of the road and inequalities in the surface of the road, 
the full width of steel tires does not come into contact 
with the road surface; the weight is thus concentrated 
upon the part of the tire actually in contact with the 
road surface, and the sharp edge of the tire cuts into the 
road: (e) the action of the solid rubber tire as it expands 
and contracts when coming into contact with, and leaving, 
the road surface. It is contended that in the case of 
water-bound roads, for example, this action of the tire 
has a disturbing effect upon the road surface, that the 
materials of which the road surface is formed are loosened 
and forced out, and that in the case of the twin rubber 
tire the materials are “* pinched ** or “‘ squeezed ** between 
the two tires as they expwnd; (/) the hardness of the 
solid rubber tire, when worn; (yg) the impact and the 
speed, more especially when there are inequalities in the 
surface or potholes due to lack of repair; (h) the disre- 
gard of the regulations limiting we'ght and speed, and the 
failure to enforce them. In addition, special damage is 
attributed to motor omnibus services by reason of: (1) 
the regularity of the service, namely, the constant passage 
over a road of vehicles of identical construction, and the 
frequent stopping and starting of the omnibuses, often at 
fixed points along the road ; and (2) the character of the 
load and the springing of the vehicle. 
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Durtinea the last four years the demand for steel in 
Japan has more than doubled, and the imports have 
increased by 50 per cent., whilst the increare in home 
production rose by about 170 per cent. In 1918, 529,000 
tons of steel were produced in the country, and 675,000 
tons were imported. The annual consumption of steel in 
Japan now amounts to over 1,200,000 tons. Cast steel 
now costs £120 a ton, compared with £22 before the war. 
During the first six months of 1918 sixty-five steamers, 
each of over 1000 tons, were launched, with a total tonnage 
of 193,417, or 74,079 tons more than in the same period 
of 1917. In the second half of 1918 the tonnage is ex- 
pected to reach 200,000, and, including small] boats, the 
annual output will amount to 500,000 tons, compared 
with 50,000 tons before the war. 


For the purposes of air compressor cylinder lubrication 
flake graphite possesses properties not found in the same 
degree in other lubricants. Among others it has a marked 
tendency to attach itself to a metal surface, to which it 
quickly imparts a glaze that almost eliminates friction. The 
chief merits of graphite as a lubricant may be briefly 
summed up thus, says the Coal Age: It ‘is unaffected by 
high temperatures ; it cannot be carbonised nor ignited ; 
it does not give off explosive vapours nor clog the valves 
with dust or grit. “It enables a large saving to be made in 
the cost of lubrication, removes danger of explosion in air- 
compression practice, and last, but not least, it improves 
the fit of the piston. The usual objection to the use of 
graphite for cylinder lubrication is the diffioulty experi- 
enced in introducing it into the cylinder, a difficulty more 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 








without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.. 
at 6d. each. 


The date first given ia the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification, 





STEAM ENGINES. 


121,974 (12,647 of 1917). September 4th, 1917.—Piston 
Packinc Runes, G. Wocdvine, The Moveage, Ellesmere- 
road, Shrewsbury. 

Tuts invention relates to divided piston rings, and has for its 
object to impart to them the necessary spring to cause them to 
bear with the required uniform pressure against the inner wall 
of the cylinder. The ring is turned and bored concentrically 
and also split as usual, and where it is desire. to expand the 
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the cylinders and have their axes inclined at such an angle as 
to leave the cylinder head free to be removed without involving 
any interference with or dismantling of the valve mechanism. 
As shown in the drawing, the removable cylinder head A takes 
an oblique seating upon the sop st the cylinder and may take 
the form of a hollow water-cooled casting provided with elbow 
connections for establishing connection between the cylinder 
jacket B on the one hand and the top water pipe © on the other. 
The valves D, which are of the poppet type, are all arranged at 
the opposite side of the cylinder to the cylinder head, and each 
has its stem inclined in a downward direction at an angle of 
approximately 60 deg. to the axis of its individual cylinders. 
At or about this angle the valve seats, busti hamber and 
piston are particularly accessible when the cylinder head is 
removed, and the valves and piston can also be withdrawn 
through the opening made by the removal of the head or cover 
without the necessity for dismantling the valve mechanism, 
whilst at the same time no interns! pockets in the sense com 
monly understood are formed in the bust hamber.— 
January 8th, 1919. 








TURBINE MACHINERY. 


122,019 (525 of 1918). January 9th, 1918.—Sream TuRBINE 
Brapes, H. E. Yarrow, Scotstoun, Glasgow. 





ring, it is then leid in a holder or die and the inner periphery 
subjected to pressure by pushing through the ring a broach or 
mandril having on its periphery a series of projections. The 
projections are arranged excentrically to the body of the mandril 
in such manner that the maximum projection bears on the inner 
surface of the ring at the point opposite to the cut ends thereof, 
the projections gradually diminishing from this point in both 
directions until they finally disappear at points a little distance 
away from the part of the mandril adjacent to the cut ends of 
the ring. Thus on pushing the mandril through the ring the 
metal on the inner surface thereof is indented and stretched by 
the projections in a gradually diminishing degree in both direc- 
tions from the point opposite to the cnt ends and the_desired 
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spring is thus imparted to the ring. Where it is desired to 
contract the ring, it is placed around a solid holder or cie, and 
a hollow broach with the excentrically placed projections on 
its inner periphery is used. A hollow holder or die A has an 
internal stepped portion of such depth that a number of packing 
rings B may be laid therein, one above the other, the rings 
having been, of course, first turned and bored concentrically 
and split as usual. The radial depth of the stepped portion of 
the holder A relative to the thickness of the rings B is such that, 
as shown, the internal diameter of the rings, when they are in 
position in the holder, is slightly less than the internal diameter 
of the lower portion of the holder. The rings B are held in 
place in the holder by a cover plate C. With this holder A 
there co-acts a broach or mandril made in two portions D, E 
held together by studs G. The meeting edges of these two 
portions are so shaped as to form a groove H excentric to the 
body of the broach, in which groove are held a number of steel 
balls J which form a ring of projections ai<o excentric to the 
periphery of the broach.—January 16th, 1919. 


INTERNAL COMBUSTION ENGINES. 
121,977 (14,495 of 1917). October 8th, 1917.—-OverRHEAD 
Vatve Eneryes, 8. 8. Guy, Woodview, Finchfield, Wolver- 


hampton. 
This invention has for its object to facilitate access to the 
interior of the cylinders and to the pistons and valves, whilst 
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at the same time retaining all the advantages 
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imaginary than real. 





overhead system of valve operation including 


It has been found that turbine blades are liable to crack, 
especially at the roots of the blades, and this drawback has been , 
accentuated in marine practice by the employment of materials 
suited to the use of superheated steain. The edges of the turbine 
blades are generally sharp in order to lessen the losses due to 
eddy currents, but a sharp edge is not suitable for withstanding 
stresses, especially variable bending stresses, such as occur in a 
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turbine. According to the invention this drawback is obviated 
by rounding the edges of the blades for a small portion of their 
length at the end fixed into the drum or casing. As this rounded 
portion is confined to a short length of the blade and the rest 
of the edges of the blade is quite sharp, no appreciable loss is 
incurred by the eddies. Fig. | is a section of a blade as usually 
fitted, showing at A the sharp 2 of the blade, and Fig. 2 
shows at B those edges rounded off at the part where the blade 
is secured to the drum or casing.—January 9th, 1919. 


SWITCHGEAR. 


119,872 (16,269 of 1918). October 7th, 1918.—REcuULATING 
Resistances, FE. A. E. Térnblom, 26, Victoriagatan, Ha!m- 
stad, Sweden. 





oontion to the 
he absence of 


The invention is especially intended to be used for varying 
the current or the voltage in secondary mains, and more par- 
ticularly for electric welding. In the drawing A represents the 
primary coil, B the iron core and C the secondary coil. In the 
circuit of the latter a resistance is placed consisting of two 
elastic elements D, electrically connected with each other at 
one end. Tie two surfaces of these elements facing each other 
are plane when they are in contact with each other along their 
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entire length, but are normally separated from each other by 
being bent outwards. One of the opposite ends of the elements is 
connected with means for bringing these ends together and for 
separating them again. This device consists of a lever E. On 
the secondary coil conducting springs F are provided, which 
allow a certain movement of the parts of the apparatus. When 
the resist 1 ts are brought towards each other by 
means of the lever F, their surfaces facing each other will 
coincide more and more, until they are close together and the 
entire resistance is cut out. In order to reduce the intermediate 
resistance as much as possible, when the current passes through 











190 

































































THE ENGINEER 





Fes. 21, 1919 
































































































the elements D touching each other, a band or a tongue of | arranged in series with the battery B and the series winding C | terms. It is now announced that about 90 per cent. of the Dick, 
another material is p) between the two elements D accord- | of the automatic cut-out, whilst the shunt winding D is ar d} Kerr sharehold have pted the offer, The Ep lish 
ing to the present invention. This tongue may consist of copper | in series with C across the brushes of the armature. The point | Electric mages Limited, will control directly or thre 
if the elements D are made of iron.—January 16th, 1919. of connection E of the two windings is connected to the lever F | Dick, Kerr and Co., Limited, the following powerful group of 
of the cut-out. Two tacts G are adapted to short-circuit a | manufacturing interests, viz. :—The Coventry Ordnance Wo : 
resistance H when the automatic cut-out is energised, the | Limited, Dick, Kerr and Co., Limited, Pheonix Dynamo Manu ds 
CONDENSERS. resistance being arranged in series with the head lamp J across | facturing Comes , Limited, the United Electric Sar Compan ‘ 
the battery B. When the automatic cut-out is in oporation, | Limited, and illens and Robinson, Limited. The company : 
119,461 (14,721 of 1918). September 10th, 1918.—Esgcror | the battery B is connected across the armature of the dynamo A | is registered with a capital of £5,000,000 in 1,500,000 £1 pref Y E 
Conpensers, The British Westinghouse Electric and Manu- | through the automatic cut-out, and the head-lamp J receives | ence and 3,500,000 £1 ordinary shares, and the issued capital ra i 
facturing Company, of 2, Norfolk-street, Strand, London, the full current, the resistance H in series therewith being short- | allotment is just under £2,000,000. t 
assignees of R. N. Ehrhart, of Pennsylvania, U.S.A. circuited by the two contacts G. When the speed of the machine orf! 
The object aimed at by the inventor has been to make a jet falls below a certain limit, or when the dynamo is stopped, the rth 
cond as pact as possible, specially as regards height. | 8utomatic cut-out becomes de-energised and the short-circuit — 
The shell is preferably made jactanainen in plan, and terminates wed = a Hi is ~ anata hy oany A ~ ene J is Jou. ( 
t the bott : li f llecting th densate. The | cause receive a smaller current from the battery B as com- 
poy gerne nt pier og hak ok os partinnasrarny point in | pared with the full current passing through it whilst the dynamo Forthcoming Engagements. = 
tho shell, from which a row or nest of combining cones A, A | A is running under normal conditions. The tail lamp K or 
project downwardly into the lower part of the shell. A steam | ther lamps provided in the lighting installation may be arranged ; 
inlet chamber is formed within the shell above the deck and is | 8¢Toss the battery B or be adapted to be operated in the same TO-DAY. an 
provided with a lateral steam inlet port B. A water box C, to | manner as the head-lamp J.—January lth, 1919. Junior Instrrurion oF ENGINEERS.—39, Victoria-ctreet H. 
Westminster. 8.W. 1. Peper, “ ny pga and How they ars Apel 
Recorded,” by Mr. J. J. Shaw. 7.30 p.m. 
N° 119, 461 MISCELLANEOUS. ‘nei or MECHANICAL ee of far. 
122,024 (729 of 1918). January 1th, 1918—Exxcrnopx | Rovumed” dicowaion on popere on ‘lestrig mada We aalate, 
sees - a gee Sige C. W. Kayser and J. F. Welding, 6 p.m erylens wiitiona 
obinson, Carlisle Works, Sheffield. P seed respect 
The object aimed at in this invention is not only to provide a | _ Roya Instrrotion or Great Barrarn.—Albemarle-strest, oe er 
water jacket which will keep the electrode holder cool, but also Piccadilly, W. 1. Clock Escapements,” by Mr. A. T. Hare, ms (sub. 
to protect the gripping devices, &c. The framework or entabla- | 5-30 p.m. tion) oe 
ture A has a rearward extension, to which are attached arms 
B B connecting it to the carriage on one of the furnace masts. MONDAY, FEBRUARY 2¢rn. istamped 
The entablature is made of any suitable depth, and has cored Royat Socirety or Arrts,—John-street, Adelphi, W.0, givin 
y P 2. ot 
out chambers C, through which water circulates. The entabla- | Cantor Lecture TII. ‘‘ The Scientific Problems of Electric Ways returt 
Telegraphy,” by Dr. J. A. Fleming. 4.30 p.m. er 
26 
N? 122,034 TUESDAY, FEBRUARY 25ru. ae 
InpustrRial Reconstruction Councrt.—Hall of the Institute he T 
of Journalists, 2 and 4, Tudor street, E.C. 4. Conference on i 
‘“* Welfare Work,”’ opened by Miss Newcombe. 6 p.m. APPLIC 
Tse InstrroTion oF Locomotive ENGINEERS: Lezps LBLTORE 
CENTRE. — hg a mn Hall, _s. ey Leeds. Paper, —e of ! 
* Standardised Railway Wagons,” by J. R. Bazin. 7 p.m. jsctory, 8€I 
Tuas Ixtumrmatine Enorneeeine Socirety.—Royui Societ: ic 
ot Arts, John-street, Adelphi, W.C. 2. Paper, ** Some Note, a 
which water is delivered through a lateral inlet port, is pro- on Railway Lighting and its Maintenanoc,” by Mr. A. Cumming. — 
vided above the inlet chamber. — The inlet chamber tapers from ton. 8 p.m. 1h 
@ maximurn height at the inlet end to a relatively small height InstrruTiIon oF Civi, Enornerrs.—-Great George-street, e 
on the opposite end, the taper being such that the cross-sectional} = BR ‘———------ Westmin-ter, S.W. 1. Papers, ‘‘ The Flow of Water in Pipes Bi B. 
area varies in accordance with the diminishing volume of and Pressure Tunnels,” by Mr. F. J. Mollett ; ‘‘ Discharge of Magnetism” 
steam as the steam is distributed to the eombining cones and is Large Cast Iron Pipe Lines in Relation to their Age,” by Mr, essential. 
condensed. The water box has its lower plane side inclined A. A. Barnes. 5.30 p.m. B scasdl 
and defiects the steam downward, and at the same time, on + ve — 
account ofits extensive cooing surface, condenses steam eominy Rms ge 
in contact therewith. In order to secure a uniform distribution 5 ; 
of cooling water to the cones A A, the nozzles D are shown as by Mr. Ed. J. Duveen. 4.30 p.m. (j | 
sich eateadl don foeen Web Seater Soe 4 wallets Getings a ae VEAL, HOST Se ie tr 
above the cones E. An air outlet E is provided in the shell — 770 I OTT TRS Royat Socrery or Arrs.—John-street, Adelphi, W.C. 2, Te i 
immediately below the deck.—January 16th, 1919. Ae Fe  S “The Wage Problem in Industry,” by. Mr. Wm. Lionel Hichens, pecifics 
Ca aa “TN *30pm. THURSDAY, FEBRUARY 2778 wn payie 
OEP SSS 4 USS. : » . returned | 
MOTOR CARS. GY), jee) Yj InpusTRIAL Reconstruction Councit.—Hall of the Institute ihe : 
Cz Lm Wf bd of Journalists, 2 and 4, Tudor-street, E.C., 4. ‘* Scientific = ‘ 
122,072 (3821 of 1918). March 5th, 1918.—Arr-cooLep Management in Industry,” by Major Pellis, R.E. 6.15 p.m. be had o 
Encrxss, J. L. Norton, Phillips-street, Aston, Birmingham. > E 10 ENGINEERS.—Instituti — 
The effectiveness of the seileding fins on an air-cooled pao ture has a circular opening in its lower part, which is slightly | o¢ Thell Bapinseen, Queas premecegewrg Watuiaste, SW. via th 
engine is improved by surrounding the cylinder with a casing | larger than the diameter of the electrode which passes through Paper, ‘‘ The Determination of the Efficiency of the Turbo. paying al 
and circulating air by means of a suction fan. The casing is | it. Adjustable gripping contacts D, D, and D, curved to 4 | ajternator,” by Dr. 8. F. Barclay and Dr. 8. P. Smith. 6 p.m. pose De 
carried well down over the cylinder and also embraces the valve | suitable radius are inserted above the opening and rest upon a - wast be ¢ 
1 . One of the gripping ts is actuated by screws E, F, Tae Concrete InstiTruTEe.—Lecture Hall, Denison House, reognined 
and a guide rod F keeps the contact in alignment. The spring | 296, Vauxhall Bridge-road, S.W 1.’ Paper, “ Industrial Safety local ore 
N?122,072 G withdraws the contact when the pressure of the screws is | First” (Lantern). 5.30 p.m. ee ben x 
relaxed. The other two gripping contacts are adjusted by BrreMincHaM MeTaLiurcicat Soctety.—Birmingham Cham- any sub 
means of packing pieces.—January 13th, 1919. ber of Commerce, New-street, Birmingham. Paper, “ Methods of led 
Making Hardness Determinations, and the Significance of the =", 
122,130 (11,228 of 1918). July 9th, 1918.—Or Scrapers For | Data Obtained,” by Professor C. A. Edwards. 7 p.m. the Coun 
a Cytinpers, H. H. Blache, 20, St. v. pabevany oe tage g 
Jakobsgade, Copenhagen, Denmark. FRIDAY, d 28TH. : 
This is a new form of scraper ring for scraping oil from the Junior Instrrvrion oy ENGineers: Mipnanp SEcriox.— oaeypt 
inner surfaces of cylinders, or the outer surfaces of piston-rods. University of Birmingham. Paper. “The Boys’ Welfare Move- 
The novelty lies in arranging the scraping edge at or near the aan. be Mr T Sethe 8p igi ‘ basen 
centre of the scraper ring. The best effect is attained when the Mies, comaabers 5 Sie , " 
scraping edge is placed somewhat above the centre of the ring, | _ ROYAL INSTITUTION ov Gara Barratn.—A — appa pig 
as in that case the unavoidable tilting of the ring relatively to | Piccadilly, W. 1. “ Ether and Matter,” by Sir Oliver Lodge. 
the piston wil! only cause the ring to scrape still better. Earlier | 5-30 p.m. it 
ee of ge poe, a been subject to the drawhack—as MONDAY, MARCH 3rp. v 
shown in Figs. 1 and 2—that the tilting of the ring, relatively a ee TENDEK 
to the member supporting the ring, has caused the scraping to oes ——— vd goer eo geese tzemt, 1006 
be less efficient, as the ring, when tilted, did not presenta sharp Piccadilly, W. 1. a ene. YP big he 
edge against the surface from which the ring was to scrape the Arthur ¥ 
hail, Not 
G ’ 
° flae ‘tend 
Wrens ee Re-vunton oF Ex-British WESTINGHOUSE Mas —On Frideg, itu 
Feb. 14th, at the Connaught Rooms, London, 150 ex-British West- Yam.. 6 
inghouse staff foregathered, under the semen A of ag theo 
Dalley, who presided in the absence of Professor Miles Walker. T . 
pocket. Air is admitted through a special opening on the valve dinner was unique in that the entire company, with the exception 1 ie 
side, and also around the valve stems, to be drawn out of the of Mr. W. W. Blunt, Mr. J. 8. Peck, and Mr. A. P. M. Fleming, form to 
casing, on the opposite side, by a fan driven off the crank shaft. guests from Trafford Park, and the present staff of the London paying ¢! 
The casing ty made in sections, so that it is eaxily removable.— ae = Pk wept acoteae pel  e engineers. ee a 
January 16th, 1919. ° ° inghouse men had written expressing regr 
‘ their inability to attend. Mr. R. L. Morshead—the chairman 
— coset i ae “"F Pep ure 4 tr A yep of the Reunion Committee—stated that the response which had 2 
ined Mal Vale, Middl, iain 3 been received to the suggestion for the reunion was so good that h 
sangegpeedreeagcadie sig a ern ; : it was hoped to make it an annual feature. The proposal was e 
When a motor vehicle fitted with electric head-lamps is at a to feane an eannciation of old Westinghowss nen, md be appealed PR 
standstill, it is desirable that the lamps should be dimmed and oil. As @ matter of fact, unless the ring presents » sharp edge | to the company to assist the eee te thie tenaniation of am “ we Di 
against the surface covered by the oil film, it will slide on the | association. Communications may be sent to Mr. Richardson, 81 
°12 latter without removing it from the surface. In order to remedy | 14, Sydney-road, Richmond, Surrey. 81 
Nn? 122,088 this defect, the ring is shaped as indicated in Fig. %, where A| > M ng, oe , Specs 
indicates the cylinder wall, B the piston or the member hold- | 1 #£ British MANUFACTURERS VORPORATION.—-1he amalgams at this ¢ 
: A snd: . A tion of the Federation of British Industries and the British Manu tion, wh 
ing the ring, C indicates the ring on the lower half of which a f * Co ti i aiid a acelin with walower 100 Tender 
portion of the surface facing the cylinder is cut away, so that | facturers’ Corporation, will produce y : PR ya 
i i British firms as members. The general scheme, which was a 
D there is produced a sharp scraping edge H at or somewhat above | ®: peng ore ge he | Ms the 20th inst., is to Tender 
C. the centre of the ring. Above the edge H the ring is bevelled | discussed on December 12th last, and again on the 2 é may be, 
A G in the ordinary manner, corresponding to the formerly used a vee a a3 po a —_ — neater Tete } 
—E simple bevel. Owing to the cylinder pressing against the | ™4y be determined, who will act for members of the organisall lowest 0: 
j—s lea we the edge H, situated at or somewhat above the centre of | in various ways, such as maar zrre = ps | nag ne ein gen — 
the ring, the latter will assume the position indicated by dotted | 0 do so, protecting members’ interests when desired, \ Compe. 
F Pon lines, its edges R and Q touching the piston, while the edges X | Prompt sly be a Britis Rigen serge 7 ped csamm mtl ae i 
and Y are moved away from the piston in consequence of the | ecessarily be a as v, : ne 
B H tilting. Notwithstanding the tilting of the ring, the latter will | Country to which he was appointed, and thoroughly acquainted 
i i ; with the language, the commercial needs, and the trading : 
| always have a sharp corner at H resting against the cylinder, F . 4 : In Liqui 
= . . : A customs of its people. His functions would include the collecting 
| | | and the scraping power of the ring is rather increased than rede : : ; ‘ 
| ! decreased by the tilting of the ring.—Januury 16th, 1919 and classifying, with the aid of a staff, of the trade information ; 
wane y $ 6 , j : from that area likely to be of use to British manufacturers; en 
reporting on foreign competitors’ activities ; acting for me mbers Br 
in a legal capacity when ry in the protection of their ne ane 
‘ interests ; reporting on the financial status of — firms < \ It is ‘ 
ERSO AND INESS ANNOUNCEMENTS. | @dvising members on such matters as import duties, me Perfec: 
= GZ e NAL BUS S 0 and pon. of transport, local yer a ches _ Pog —" 
&c. At home, an important feature of the scheme will be Testin 
ee: sea ret he tations 
Tax Enotisn Execrric Company, Limited, has now gone | organisation of the Federation’s branch offices throughout t tations, 
current thus saved. The arrangement here illustrated provides | to allotment. It will be remembered that this company, having | country as centres at which all necessary information on —— : cent 
means whereby the full voltage of the dynamo is used at the | arranged to acquire the whole holding of preference and ordinary | trade routine can be promptly obtained by oe conartic 
lamps and for charging the battery when the vehicle is running, | shares in the Coventry Ordnance Works, Limited, and the | temporary address of the Corporation is 60, Spring-gardens, Tisotas 
and a reduced voltage automatically supplied to the lamps | Phoenix Dynamo Manufacturing Company, Limited, made an | Manchester, while that of the Federation is 39, St. James ene 
when the engine stops. The armature of the dynamo A is | offer to Diek, Kerr shareholders to exchange shares on certain street, London, 8.W. 1. fo the 
below, 4 
mi 
the hk 
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—FjAN DICRAFT—METALWORK. 


pplications are Invited for 
the BR Se otf INSTRUCTOR in HANDI- 


METALWO The salary will Py £150 

CT £200. by year nly te “of The 
ao selected will be "aihoon to the Sens’ Free 
sai School (Waltemepet. Metalwork Centre. An 
sonal sllowance of £10 year is payable in 
rapect 0 ocr vine at Sie centre ‘80 supled. tn: vec leas’ 4 
t. of the teacher’s time is ocenp: n teach. 

Sorc A war bonus of 15s. 


A al cea classes. wai a 
ie abject to one month’s notice for its termina- 
toa) js also payable. 

v to the Education Officer (E.2), Education 
Victoria - embankment, London,  W.C. 2. 

addres oolscap envelope nevessary). A 
stamhiving Dg os will .< be sent. Forms must 
fm shrine, by. Saturday, 8th March, 1919. Can-, 
ysssins disqualifies. 


JAMES BIRD, 
My) Clerk of the Eoaden County Council. 





he Technical Tnetitute Longh- 


UGH. 

APPLICA TLO: INVITED. tor the POST of 
LECTURE K in MECHANICAL ENGINEERING, at a 
commencLD salary of £250 per annum, with incre- 
ents of 525 Eo annum up to £300, subject to satis- 


jactory, 8€! 
jurther DP rticulars and forme, ¥ application may be 
R. part the kK These must be 


ramet to the College before the Toth March. 2614 


W elingt OL ‘Rchool, Seaiiah, —_— 
ENG et | MASTER REQ by 
wiedge in kiectricity 


May next. and 
Magnetism ond gn experience in Metal "Work 


one. HEADMASTER, Wellington School, Somer- 
set, 2493 _ 
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lity . of Birmingham. 
TRAMWAYS DEPARTMEN’ 
STEEL 2A AY reg AND FASTENINGS. 
The Tramways Commit’ ine ute TENDERS for the 
MANOFAC TURE, SUPPLY and DELIVERY of 1200 
Toos of G GROOVED STEEL ‘GIRDER KAILS. 
ppecifications, conditions, form of Tender, 
may be obtained trom the undersigned 
which will be 
in, as soon as 
the Tramways Committee have adjudicated upon 
pel senders. 
pxtra copies of the py and drawings can 
be had on pagment of a peed fee of Halt a Guinea 
per set. which will not be returned. 
yersons tendering must at t the time of tendering and 
at all times during the execution of the works Le 
paying ali their weexpeonle not Jess than stan 
rte of wages in the districts where bas workpeople 
are actually d in the of the work, and 
must be a the hours and conditions of iabour 
the Aspenatene tions of ag 94 and the 





d en 
delivered to the Tramwa ffices, 
the Council House, Congreve-street, Birmin’ by 
Ywelve o'clock noon on Wednesday, March ) 2th, i919. 
‘The iy ys Committee do not bind themselves 
to accept the lowest or any Ten 
ALFRED BA <zR. 
Genera! M 
Tramways O 
The Comma =: 3 Congreve-street, 
irmingham. 


(ity of LN ottingham. — — The 


Tramways ttee repared 
TENDEKS lee the SUPPLY and DELIV tRy of 
1000 Tons of STEEL TRAMWAY RAILS. 


+4, 





THREE 
dara “RIAGE hg et k S. 


Required for Service on Indian 


RAILW. 
The undermentioned VAC. AANCTES are 


now OPEN 
on various Indian Railways, and eS 
are INVITED from men have Fawen 


xperience to qualify them ‘to hold such pos 
SUPERIOR ESTABLISHMENT aoa 
GRADE). 


TEN ASSISTANT CIVIL ENGINEERS (WAY and 
on salaries of . 350 to 


passed the Associate Members ] 
ezeuhination ~ “the Tnstitution 7 Civil Engineers’ or 


28 an exempting degree. not more than 
years. 

ONE ASSISTANT CARRIAGE and WAGON 
SUPERINTENDENT. Salary commencing on Rs. 400. 
Candidates must have had experience of Construction 


Shop, Running and Repairs 

FOUR ASSISTAN LOCOMOTIVE SUPERIN- 
TENDENTS. Salary, Rs. £00 per calen 4 
month, according to qualifications. "andidates must 
have been trained in locomotive Caatioes and have 
bad Running Shed experience. will ibe 


orem to men (both for these and the Asst. C. and W 
pt. vacancy) who have passed the A.M. Inst. C E. 
The saxieeet to these vacancies on a British railway 
oa to the Loco. or C. and W. Supt. 
vel 


“0 to 000) SIGNAL ENGINEER. 
have had a and possess an 

up-to-date knowledge of Signa) ling. "interlocking and 
Block Instrument Working, and be capable of Design- 


ing and Installing Work. 
bon SEA. INED TRAFFIC ASSISTANTS. Com- 
rm 

ic PROBATION RS. 


calendar month. THREE 
Fee 4 Commencing salary, 
Rs. to 300. Candidates must state what 
nell they have had in the Traffic Department of 
oe. railway. 
S.—A three years’ agreement in the first 
iodiauta: and first-class. free passage to India. 


SUBORDINATE ESTABLISHMENT. 


ONE JUNIOR FOREMAN ros SMITHS’ SHOP. 
Salary Rs. 3¢0, rising by Rs. 18 months for 
approved service 400, Must be experienced in 
drop forging and stam) ing, heavy forge work, die 
making and tempering of steels. about 30. 

(a) TWO ASHISTANT FOREMEN, SMITHS’ SHOP. 
Experience similar te Junior Foreman. Preference wili 

ven ONE who Spring Smith's ex- 


pole. in a Loco. Wor! 
(b) TWO. ASSISTANT ey omg =o ye 
BULLDING 8 Must have been 
Rody ng with s . = company = ,~ © 
cane 
prassis TANT FOREMEK FOR CAR 
M e had experience 


bi 


ust 
rs a Ollie Stock. ‘s distines from 
new work, with a nine Cary for preference 
(d) ONE ASSISTANT MAN FOR WAGON 
atta Must nave had_experience of Reston of 
i.e., New 8 Wood and Iron Work, and 
Repairs’ to all types. Preference will he ores, too one 
who has also ealt with underframe an 


repairs 

mie) ONE ASSISTANT FOREMAN, , ROTLER, SHOP. 
Must have had e rection 

Heavy Repairs to O 
ence will given to one with good ‘ Tiing of oft ” 


experience. 

(f) ONE INSPECTOR FOR BOILER SHOP. Must 
have had considerable opperiaass of awe and 
Reporting on rned for 
heavy — Camaidates should state if they 7 have 

experience of * * repairs in running 8) 

SALARY FOR ALL THE ABOVE (a) to (f) inclu- 
sive Rs. 280, rising each 18 months for approved 
res Be by . 2 a —_ 340 per calendar month. 

about 

‘ONE ELECTRICAL VOREMAN. Salary Rs. 300 
to Rs. 400, according to i ae pane na ‘with hme 


of Heav 


must have a thorough 
ledge of Plant and 





Drawings ma P 
and form of Tender obtained on applying to Mr. 
Arthur Brown, M. tn e ss .K., City. Mngineer, Guild- 
hail, Hottinenam, op ment of a deposit of One 
Guinea, which will: be returned on —. of a bona 
flue ‘tender and the copy of the 
Tenders, in the official envelope provided, are 
to be delivered to i undersigned not later than 
Yam. 6th March, 1919 
: The lowest or any ‘Lender will not necessarily 
ted, and the Committee reserve to themselves the 
light to divide the work. 
from firms who con- 
regard 


paying the local stanaard ae a; wages, ace 





Toon Clerk. 
thal, Nottingham, 
26th February, 1919. 2708 
Tbe Great Indian Peninsula 
Soin ad bg ap 


The Di eit pared to receive Tempees for 
the SO ba ane & of ‘the folowing STORES. naniely :— 


oR S G 
STEEL WORK fo r BRIDGES (KALISINDH 


‘BRI , 

" Specifications and forme of Tender may be obtained 
at this office on payment of the fee for the specitica 
tion, which payment will not be retu 

‘énders must delivered in separate envelopes, 
sealed and addressed to the undersigned, marked 

‘Tender for ae ~ Work for Brides.” or as the case 
may be, not later ee tee o'clock a.m., on 
Tuesday, the 18th March, 

The Directors do not bind oe to accept the 
lowest or any Tender, 

R. H. WALPOLE, 
pecretary. 
Company’s Offices, 
48, Copthall-avenue, E.C. 
london, 26th February, ibis. 


nec ae 


In Liquidation.—In the matter of the Current Incan- 
desvent Fire Bridge Co., L' 


Tenders are Invited for the 
tad ho ‘aneet ite, Inthe Pe te 
INCANDESCENT FIRE BRID¢ 

bell ay claimed for this ‘Incandescent Fire Bridge :— 


ev a 
he ‘mos 
Mferior coal ; e saving * ‘the wa i ¥ 


and n the a 
iaestimonials trom. coli ig itour mie. generating 
‘ations, &c., affirm testing the 
quel saving of coal a ie —- ag 15 to & 
Particulars telating to the Patent. together with 
may be obtained from the gat 


arked ‘* Current Fire Bridge,” to -be sen 


2707 








to the underal ed Faw later than Tuesday, the iain 
March, pg will te 0} opened at his office, as 
below, t 11.30 ‘dock In 1 the presence of those ‘who 


may wish to atten 
The highest or aay Tender_not necessarily accepted. 


Deputy ge vet Receiver and Liquidator. 
rdit, 2605 4H 


117, St, Mary-street, Ca 





Gonension and Distribation’ of "electrical 
Wo Running and Lighting (A.C. 


ference Ww will be given to one who. is conversant with 
Stone's system of sersinae Lighting. Age not more 
bers) $5. ees 


SHED OREN AN. Salary 
Rs. *350, rising to 400 by of 


first 
-satisfactory termination 
GENERA 


Rs. 340, rising to Rs. 400 by annual increments of 


TERMS. A three or five years’ agreement in te 
out and home again o: 


ice. 
The amount stated is in 





ot 
1.— SALARY. 


pees ’’ per dar month. 
All candidates MUST have sorved © 
or apprenticeshi 
——- or firm of repute, — here 
will be gi ex: 
— - * pence or “* Jeasmereae = with a railway 
Final "appointment is subject to selected men i 
Ct ETE tt cseaare noe epeine 
, giving can 8 age, Ww 
tried (if so, what femily) or i — os par- 
a Arag 3 wanes firms by 


not later t. 

applications will tet z 
NOTE.—Replies will” only be 

appointment to tl 


may be considered for 
Yesancles, but all applicants should, eres possibie 
vive <= orn i Brg with 


y be co facred suitable for 
all ‘jetters should be marked eee | 





** Appointments.”’ 
Co 


Leicester oration Water 
EP 


DEPAR NT. 

RESIDENT ge 
The Water Committee repared to _ receive 
APPLICATIONS for the POST of RESIDENT ENGI- 
NEER on thi jon of Mechanical Filters 4 the 
Caretaker’s Cottage, 
= the rate. of £400 annum, yo - war 
the man fnted will be to 





comsnesion bis duties 1 in April next. 
Applications, stating age, ex ence, qualifications 
together with copies of not more 
Cqetunenials. should be rtceived 


Canvassing members of th ae ioth, Tong 
qualify applicants. a! ese ae 


G. T. EDWARDS, A MIOE.. 
Engineer 


Water 
Waterworks Office, 
Bowling Green-street, Leicester. 


and present salar: 
than three recent” tes 
by me not later ter than N Noon 


2503 


(jounty Borough of Sunderland: 
PERMANENT WAY ENGINEER, 
APPLICATIONS D 


tt for the Sosttrot f PERMANEN 
ms for 
of Seaman under the General Manager and E; 


"Applicants. should be civil engineers, and have had 
ractical apenas in the Construction and Mainten- 





ce of Tramw: 7 Semenene Way pat pat om gia and 
managemen of ms 
Aupieatens. metatine ull qualifications. &c., 
together w 7. 


copies of are recent ago and 


KE ust be 
delivered at my Office not la Ler than ‘Twel 
Monday, the 10th day of March, 1919. Hs “Noon oe 
H. CRAVEN, 
Town Clerk. 


2481 





Town Hall, Sunderland, 
February | 12th, 1919. 





SITUATIONS OPEN 
,;LECTRICAL ENGINEER.—We Take this Oppor- 





tunity to THANK those re APPLIED for the 
Post = ee ENGIN. i” and_ to_state 





that e ANCY HAS BE FILLED.— 
EARLE’'S SHIPBULLDING and ENGINEERING CO., 
Ltd., Hull. 2611 a 





ESSRS. THWAITES BROTHERS, Brad- 
ford, = 2 to THANK -“ AEPLICANTS who 


have made th offer of their services for the 
2 | Rate of OUTSIDE REPRESENTA ‘ATIVE and 
RAVELLER, and inform them that the 
VACANCY HAS } NOW BEEN} FILLED. 2610 a 





JANTED. an ELECTRICAL ea Bo a 
large Contracting Firm in_ India ; be 
ly Bonn pga and well educa! eo 





Rs. 
Rs. 25 for approved ice. Must served appren- 
ticeship as Fitter and_ subsequentl. ve em- 
ployed as Running Shed Fitter with a British railway 














Preference wil 
Coppersmith 

pny and Fix i %., 

possess pract: 

Pa tterns, Moulding. Mixtures of Metals _ Bay 

of Cupola aad Brass Furnaces. i +2 

0 ACHINE SHOP FOR 

a according to pa 

aed a thorough practical knowledge o ern 

co4 Machine Shop Practice. Age, &c.. as above. 

THR ASSISTANT MACHINE SHOP FORE- 

Rs. 300, yo os t7 340. Similar 

experience to above. Age 25 to ferred, 

ONE ‘ASSISTANT FOREMAN MOULDER bigs al 
AND DRY SAND). Used to Heavy Castings, know- 
ledge of Mixing Metals and ee ae melting. Salary 
Rs. 350, — of Rs. 


¢ to Rs. 400 by ts 25. 
Age not und er 30. 
TWO OULDERS (GREEN AND DRY SAND). 
ven of experience of Locomotive 
=. or not air Se 


R, > ae “General 
didates should state 
Coke or Gas- 

years of age. 


Must have served 
in Steel bw rl 


apprenticeshi ip where 
Basic Steel Castings were m 

Gating, Heading and Coring Castings of | 
Not under 30 years of age. Salary Rs. 350, 
Rs at By nerem 


prefe’ _ 
whether they have had experience with 
fired pias 5 Furnaces. Not under 25 


salary Rs. 
ON STEEL MOULDER. 








c Sr nie ag — 25 years of age. Salary Rs. 300 
PONE BRASS S VINISHE R. Preference will be. given 
ve or 


ngs. Age no 
rising by annual increments of Rs. 25 to 


ONE COPPERSMITH. Must be experienced in 
Locomotive or Rg in Engine Copper Pipe Lan B 
Preference will be given to man who Sho ae a 
Tinsmith’s Age not under 25. 300, 
TWO IRON TURNERS. Must have Taek appren 
Machine Shop, — 
pe! te. Lathes and 
Not under 25 years of.age. Salary Rs. 250, rising by 
annual increments of Rs. 25 to Rs. 300. 

ONE FOREMAN PAINTER. | Must have. served 
worth, p as Railway ong Painter 
p- A Le iy who. » Ey had some experience 

0. 
motive Painting also, Age not under 30. , Salary 


and be able 
will be 





married, 5 agreement; salary commencing at 
the equivalent mot £300 per am —Write, stating 
experience, age, names of references, ee 14, care 
Deacon’s, Leadenhail-street, London, E.C. 2733 a 





ANTED, ASSISTANT-_ MECHANICAL a 
NEER for South Wales; accustomed 
Hydraulic pain and Control of Men. Age not 4 
exceed 40 —Addrers, stating ave, salary ex- 
pected and Telerences. 2372, The Engineer = 

A 





Wats. ELECTRICAL ENGINEER Ps a Paper 
Mill in India, with a knowledge of and accus. 

tomed work in a Paper Mill. Salary ev Ry of 
£240 per ponam. with tonnage extra about £160 per 





annum.— 557, care n’s, —— sstrect, 
E.C. 3. 
hart iy: D, ENGINEER to TAKE FULL CHARGE 


f a large establishment manufacturing 5 et 
ware in Italy: eaperience and know 
or italian is essential, and 


understandine of the vse of gon Plant, &c., 

—- in this industry.—For further particulars, 
write EK. ROBINSON and cs &, Gloucester- 

mansion, Cambridxe-circus, W.C, 2. SA 





First-class FOUNDRY Ly ag eee 
to Heavy wren Spotines jn 

ik nd Gresn Sand, also Light Engine Cas’ 

Only fully qualified experienced men, and _— hold- 

bes) similar positions will be considered.—Address, 
tating aoe Maca and salary required. cor The 


‘AN TED, 
accustomed 








anTED, for Branch Office in South Wales, a 
WELL-EDUCATED ENGINEER, age 25-28, 

ACT as ASSISTANT SALESMAN ; experience with 
steam Engines, Hydraulic Machinery, &c.—Ad 

3 a copies of — salary required, &c., 2726" 

272 








6 A 
JANTED, for the Open-hearth Department is . 
large South Wales Steel. Works, a compe 
MANAGER, experienced in both Basic and pevcd 
State age, 


Practice. ‘Techni — woinin preferred. 
salary required and details ot ae and —— 
—Address, 2642, The Engineer 0 


Wore Highly-trained MECHANICAL and 
JSTRICAL ENGINEEK for Factory Main- 
tenance in the Midlands; miust hav 








of Boilers, Power erators, Hydraulics, and able to 
control workpeople. Applicants should not be over 40. 
—Address, ving comple 





record, Ces, = 

salar: when at “ibest id dat i 

for interviow. 2688, The E Engineer Office. ee tee a “3 
ey A WORKS MANAGER in Biainghes 

HydreifePratiag’s “abgtoen ll sonna “grace 

To! 

man, a able to Fix Vigeework tates an d ‘take Compl 

Control in ae eas ek tae “instance by a. ase 

The Engineer Olfice. aL 








SITUATIONS OPEN (continued) 





ANTED, Temporarily. rly, ASSISPANT ENOPREEES 
a new 
Scottish City. 3 een 


Must ve had extensive indoor and outdoor 
posts on the Survey, Design 
pete on @ large 


a Prom | £260 to £360. 

including war 
fap Seaemagap on aiving age. full details of training and 
state of h and when 


experien ealth, references, &c. 
at Niberty, to be addressed to 2644, The Engineer OMlice. 





yoros CAR MANUFACTURING COMPANY i 
‘oventry, employing 3000 amo R QUIRES’ 2 

EAD’ RATE FIXER, with previ experi 

ence.—. ppoicetions should made. by letter to 

2672, Engineer O details and 


. giving full 
salary required. 2672 aA; 


SSISTANT ARINE MANAGER pee 
i AMEDIATELY, for Centsal . 
ual in Marine En; . 
Sas pentane and River, Transport Work. 
30.—Write, stating qualifications and 
to Leo" and ee. 





bat 
= 





age, 
salary requi * E 579,”" 
. Offices, Liverpool. 


SSISTANT WORKS MANAGER. — WANTED 
yous energetic DRAUGHISMAN, capable of 
Work: A, ut Designs and Sapervenné Shop of about 

80. State age, experience and salary.—Address, 2657, 

The Engineer Office. 2687 A 


‘APABLE YOUNG ENGINEER _to Assist with 
Supervising i Erecting of Heav nr gee 
Machinery. Must have good drawing. and shop 
experience. te age, experience and salary required. 
—Address, P258, The E Tr Office, P258 4 
CSS VEHICLES.—WANTED, 

/ old-established firm, the SERVICES of 4 eneen. 
enced DESIGNER CS ‘get out of Petrol 
Vehicles ent Panay to suitable .man.— 
Address, 2625, Tae - t Office. 2625 A 


YONTRACTOR’S ENGINEER and AGENT, Active 

















and energetic, DESIRES RE ENGAGEMENT ; 
has had extensive experience with builders, railway. 
public works, reinforced concrete con &e. 
good organiser and manager ;- surveys, quantities. 
estimates, claims, &c.; —Address 
Box 196, an 8 ox stool 39, Tothill-street, West 
minster, 8.W. 652 B 

GINEE 


N ‘R WANTED for Large Brewing an 
on ge * and stills) ba > must 


perience. 
Eason’ *s Advertising Agency, Dub) 


d Dis- 
ust be fuiiy 
— 7 > a 





LECTRICAL DEVELOPMENT ASSOCIA’ 
The tee of the. above invite OTP PLIGA- 
— for the POSITION Ld DIRECTOR, Appli- 
et See sel ngineers having wide 


tine and sound commercia 
Knowledge, Good nametiahede —, and British birth 
essentia ng salary 
— App. fications the addressed 1 
of the COMMITTEE, 36. Kingsway, 
arrive not later than noon of Marc! 


BL C. Ay and must 
2654 a 





LECTRICAL ENGINEER and MANAGER RE- 
QUIRED for Telephone Co., otfice; know- 


a of Portuguese and first-cl starting sal 
p: .a.—Apply, LAURIE and se Esploy- 

ame Specialists, 28, Basinghal!-street, E.C.2. No 

fee unless ess position secured. 2739Ja 





NGINEER eAnene. with ahs Bxderienas, Covable ot 


Bigg ~ Charge of Erection and ting-up 

Steel Rallies Mills and Hydraulic 

Machin ery ros connection with same.—Address, 2639. 
‘he Kngineer Office. 2039 A 





NGINEER SALESMAN (30-34), Well Educated, 
en 
MANA 
under General Manager. 
salesman, fluent French essential 
Italian advantage 
organiser. 
knowledge 
Cement Works Plant advantageous. Har 
— e good position.—Write nationality, 
test js, salary, when free, &c., 
The Engineer 0 Office. 257 


XPERIENCED SALEEM AD, CHEMIST or CHEM. 
CAL eee may 9 REQUIRED salar 
well Genera! Chem ical "plant. 


commission. 
including "Coal Tar By-products, Solvent Extraction 
and Recovery, Distilling and Evaporating Plant.— 
re | stating lenge - Pg required and full a 
° ice. 


ENERAL ee Bo WANTED | am Important 


tion and Semetarial experience ‘essential. 

£1000 annum.— Write, Box. 11,334, c.o. A. 

Wilson ‘and Co., Ltd., 154, Clerkenwell-road, aD. i. 
A 

















ANAGER WANTED for Manufacturing Co. in 
Midlands ; B.Sc., with exp. of Elect. Engineer- 
ing and —a * Sal. mtn 000 p.a— Apply. 


L. 
Basinchall-street, E.C. 2. 
secured. 


MPS 7a oa MAK WANTED as ASSIST. 
Nortbern 3. one accustom 





No. “fee unless “Position 








to_ work on "the rivers Rt . used “* Empire 
ticnien abd tentieg alate Soret’ so OR A. Oe 
culars and stating salary req le ** BR. A. C.,” 
4% J. W. Vickers and Co., Ltd., 5, eee re 
INING ENGINEER for 8S. America ; omy of 
I 3-phase work; starting sal. £360 p.a. and 
quarters.— Apply, LAURIE and CO., Kmployment 
Specialists, 2%, Basinghall-street, E.C.2. No fee 


unless position 





Continued Page II. 





SITUATIONS WANTED 
Page II. 


MACHINERY, &c.. WANTED, 
Page VIII. 


FOR SALE, 
Pages IV., VIIL, XCVIL, and C. 


AUCTIONS, Pages II'. and CIV. 


PREMISES TO LET OR WANTED 
Page IV. 


WORK WANTED, Page XCVII. 
MISCELLANEOUS, Page IV., &c. 
RECONSTRUCTION, Page XCVII. 
NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page Cll. 











THE. ene 


SITUATIONS OPEN (continued) 


Pears 













pear. ee Pie t TIN And 
oe). Age salary rae Dari 
d « Ltd, anbury, eo) to 




































aD a London, Used Aq 

A enced) QUIRE "a 

¢ age, age, salary, ex . ' Petail nuat gE a0 fst Moto 

| Opere oats Parte for pu ves of tenga 

eo as ee JUNIOR and SENI perience’ snd fel ae, fall, particulars 

for Jig and Tools for Motor Car Production i in | SRNR ret &o.. to Messrs. Goncl 

ence of man for Elects Midland town wages and prospects.—A’ mobile Mhelaee Weybridge 3 gronautical and oA a 





Work tm. : ap tating full details of i d sal ao | 
ool an Piece vate Fixing No 27 730, be eines ca wees ot nahh var 


——w 
worries. State age, sal: required and when dis- 
= 7, The Jngineer 









Office. 2697.4 











VICES 

MATOR “fully fe of Bape 
Sch 
a. Ventilation 


beg cnatie 1681, or os fv) 


Gaeta DRAU ett 2 abe Ola- 
alien Bre 


toon 


AT ONCE. » ENGINEERS’ P 
Bia ek Sig Bade! ao 
ent essentially eedained a 


shop ‘Dra and practice ‘eng small repet ine = 


ls and ¢ 

De not a ly unless You are capable of « 
d Pies” rmanent. ye nS ont 
suitable applicant. Hast faci? ‘diene 








pee oe 








ae 


































































UIRED by firm of Steel pa 
aid Small Tool Manufactures, one for Sane to Box zine mameon Cle ; ina Con ud. mints. tallet metals at experience, ‘age and 
Hong 4 'Midlands snd one, for uired, to Box 696, Sells; Ltd.. 10s, Fleet sey 
Sect en ear iy, tal Hd aT Sra a at + 
Tools business.— Crap pevommaus. <2 x RE nud. well: Ww? TING SPECIALIST WAN 
d Adress. STIR a Le ne Resis getgbliched firm of Retro Commercial Vehicle Manu. tities & See a ea Pre- iu KCL ust a i 
neer Office. 2628 4 Applicat cante should have held ® similar position, and pabicitars “cha anes: Apply “by ESP? Cra he work ie Vibe 

carrying Complete Designs of. Engine - * 
and Chassis and ae a Staff of Draughtsmen Zoi, "the nine OF — ad; Bei, 1 i 
and Tracers. . UNIOR JIG and TOOL DRAUGHTSMAN | RE- — 
Applications | will | 4p QUIRED immediatel aceus- : rh 
areca be sonaleted Othe altua Sob cation "Ea peeterably ope, serue SITUATIONS WANTED 
right 


nena A a age, experience ani 
salary required, "rhe nee Office. _ 2506 A 






Re QUIRED AT ONCE, First-class 
roust 


4 man. 
ua sal and ‘Blectrical ‘a Knowledge weil Seu Meche: dress, flving full particulars of experience, &e. 





AINED  eiiy 8) DESIRES 
‘Ue ial ag? 3 es 











2693, The Engineer Office. 
repetition wor! rally, t ee cabeble, ot of bet SMa SEQUIEE, Experi- ; ecuntea 
2A, Yeates Sie tana dresmae tae ae | h REL! pio Fate gett ea 





1 
en, ens seat ee ee 



























































“ MAN RE Quiren Pa ad's sare pi Dee bilised, Royal Engioue 
. ria. BE BEERS. 8 BERTH: ¢ 
nee, age ary, -Feauired, to Box 605. Belle J oaar an rae SPE engiheer's costing snd factory routine ; good anmut! 
eet-street, fe i Tite, perience 5 ant. .—D., 2, Cromwell-terraee, Southgate-st r: eet, ine 
R= UIRED, for Large st Shipbuilding rm salary: sequized. inglneer Se ee ice 304 
. orks on 
ce S i Cone. Engin OCOMOTIVE DRAUGHTSMAN (Good) WANTED. DYERTISER (34). Late Head Elect 
Any autea Ghi >, must dn 8 Bed L also TWO JUNIORS, . State = superieace and ance large works, motors, lightiny. rere 
tical knowledge, and Sith ane ‘and a salegy Tequired.—Apply, W. G. BAGNA Ltd.. ab Te ; aio Koo Ey trical mechani al eXperi. 
ration I unity Stafford. 2660 a . ligation, ¢ 
of, fata Sd vancoment hee guitable applicant — (CHIEF DRAUGHTSMAN WANTED for | emer oe 
Address, 2348, < & a iarce and well-known Machine P3083 » 











ECHANICAL DRAUGHTSMAN. Manches 
M Mie ae Training at ae 
tate age. ones 

ae 
sre - AT ONCE, TOO! DESIGNER: Must 


a post cles man org ft Designing New 
taining . existing Preas ting Tools as 
Electrical 


Tool Works in the Manchester district. 
He will be required to take Full Charce 
of Works Drawing-oflire, and must be 
thoroughly experienced in the design of 
High-clasg Modern, Light and.- Heavy 
Machine Tools, The position is a’ per- 
manent one, and ofiers a good opportunity 
for & first-class man. State experience, 
age, and salary required. 
Address, 2221, The Enginter Office, 
















eaete {Sap 


ri tool “re om 
tis, ship la Bnsincee Oe on 


“— a, (a. wR PHLARNICAL 
Sp experienc, * sF ~4 
ely os aid, chan 












































ee avait & \.5 2. sean Sepilent 2 faath me. 
to one possessing ne hetesaty 5 y peponeie eat 
gi ite experience. afe ame and ey me | —* ae es Piad's 











an, me ER (82), of Initiative, Energy’ an 
who has guccesstully tld 
» works anager, oq 


and 
atta Somes 


PPOINTMENT DESIRED by ENGINE 2 






Bye SENIOR and A ad MECHANICAL 
L for works near Wool 


ae eae ak ll need ooly — Bars. | SER 
















































AUGRTIM (ENG. ERENG) RE ED by TR E ORK. her 
a ae a pete pena te Sea a 
orks 
—Reply, a mly those Pett es ‘previ ee Engineer 0: i 
only, _ Pgs 









Dial : es ay siti sid | aid 60. a oon : haces, teh 
Sana B REQUTAED b Pei 
eo eae 


b nn ¥ 
D2svauresh Seer ki . “3 





















P2380 B 
mes ru B. Pa oe (23), 
ne Or Lae een °c 
t Becondary con 


small fat avallabie ; . temp: 
} Orr a ie Parkas, Hondon. KW Wa 


stating ex ary required. 


i | HoR nt Gotta hata. eae Bee URES 






















W JRES 3 London 8 Starting Manufacture of Small 
ASSISTANT “WORKS MANAGER ; .. must_ be - pro- 
oe Designing Machining and Heat Treatment 
of and justify experience; only men of un- 
doubted experiesce and good organising mee need 
apply. Address. P305, The Engineer Office. SA 










¥ us 5 
ng y required, to 
2731 a 







£49 
Sei: 














T DILLY-DALLY MANAGEMENT. —BNGI- 
tical and experience, 


wo recent test: ” eae oe “ technical ‘at 
where & yet-atass, orena, 
ing business methods an 


AUGHTSMAN REQUIRED: Conyersant with 
pD*® Two-cycle trade Si Engines; knowledg 
Marine Oil Engines for Small Craft an adv 


















antage. : 
be =x pe ae eg anes ngineer | State age, e and salary required.—Write, “Ses BL LOWER AN Ry ity is 
Pattern  unep attadbod. uFoe nip. See se hop cadres. sta rons eat | Mon turk lve ands take, pole address, Pasi, 
and Steam Engines. Preferably a man who has ghee, aunligestions Engineer. Office. P261 B 
eharacter. M bi 








hada ence in works of a similar 

be exper organiser and f: nat with Serta ‘moan 
methods of cations "will as man 

oe ee - ee ete ad 


saleéy y required re Dartjolars 2702, oa Weiner “Ofte. 


ER. 10 Year 
NERGETIC Toms ENGINEER. 10 You 


WASTED. by an Electrical =m w E 

LATION. Wores. suninatti 4 yaar PR 

to ate om se, Se ea 
London, E.C, 3. S _2782 4. 









GRTSMAN ED i 1 Cra 
Da ade eee 
toh y, giving ex mat 


BERT MO 


acces AN QUIRED Car 
CaS ROOT poe Yee 

























Wenne hi tem in Booting wi with aboog, 1a00 woe bk Santihe a 58 wring Tools i. pris Wars pactural Bie Fo poseeas for 
um . . 
Penipe an and other Sreclaliticn. Only those ye <= suc. | The Engineer 0 2715 Contro! iting mn sea earable af Piyjng Eau 
Work from Drawings an ixta 













RAUGHTSMAN REQUIRED wet agg 
experienced in ae and Applicati 
Lighting Dynamos and Accessories. Send 


cessful management in m 
= aa in Foundry. Practive Unefudine Repetition 


)_ Reed p32) A cate ose The 





SS | Ath cst de ttt Warde 






























































calary required: ‘moe Enginege Ofice- ualifications and wages expected —Address. 2734. 
‘The Engineer Office. WAM en Cons WORKING a 
Woes ee ane eee aes ace Serine Wan? custionet ae tral iad Titus neta | poston for, ten ears ax ns a 
ae have ie ~ GF, Sai ing Destening Complete Units. —D. mee APIER and BON, ne a ey athe matin fo suit = epuntaitidens with cA inventive 
shops y and economically. Start 7. mornings. j Ltd.. Acton Vale, W. 3 “2070 3 ict. — Address, S026, The “Office. 6 pony — ana | works D es of twenty-seven 
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The Government Rolling Mill, 
Southampton. 
No. I. 


THE following article was written in the Spring of 
last year, but for various reasons was withheld from 

ublication after it had béen set up in type. It 
describes the Government Rolling Mill at Weston 
Grove, Southampton, as we saw it at work at the time 
of our visit. Since that date, of course, the prime 
object to fulfil which the mill was brought into exist- 
ence, has happily been achieved and the factory as 
a consequence is no longer engaged on the work re- 
ferred to below. Instead it is now employed, as a 
temporary moasure, on the melting of scrap metal, 
such as cartridge cases returned from France, and is 
turning out, for disposal to the trade, standard 
Government brass ingots of guaranteed analysis. 
At the height of its activity it was producing 21} 
million brass and 19} million cupro-nickel cups per 
week, but even these figures did not represent its 
maximum possible output, for they were attained 
without resort to night shift working. The maximum 
number of workpeople employed was about 2200, and 
of these about two-fifths were women. The maximum 
amount of metal cast in any one week was 950 tons. 
At the time of our visit Mr. J. M. Kennedy, O.B.E., 
M. Inst. C.E., was superintendent of the factory, 





The factory takes in as its raw materials the three 


metals, copper, nickel and zinc. These it melts and 
alloys and casts into ingots of brass and cupro-nickel. 
It then rolls the ingots into strips, and from these 
strips it punches and presses the cups we have 
referred to above. It does not carry the drawing 
operations beyond the first cupping ; the completion 
of the work is entrusted to other factories, Govern- 
ment and private, to which it despatches its products 
in sacks, each containing 1 ewt. of brass or cupro- 
nickel cups. Why it carries the work one stage 
beyond the production of the strips from which the 
cups are pressed is obvious. In stamping the cups 
from the strips, a third of the weight of the metal 
necessarily becomes scrap, for the simple reason that 
it is mathematically impossible to fit more than a 
certain maximum number of circles within a rectangle. 
The scrap thus produced can be, and is, rem>lted. In 
fact, as the furnace charges can be made up with 
scrap amounting to 60 per cent. of the whole—and in 
the case of nickel all-scrap charges have been found 
to produce very good results—the factory can use 
all the scrap it produces. That the discs punched 
from the strips are cupped and not despatched simply 
as discs, is explained ,by the fact that the punching 


and first cupping are performed as two successive , 
' the rest of the}material was almost entirely derived 


operations in the one machine. 

The first excavating work on the site was started 
early in May, 1916, and by November of that year 
the first machines were at work. By the middle of 


saving of railway freight in this country amounts to 
close on one pound sterling per ton of/metal received at 
the factory. Thirdly, the port chosen is a convenient 
distributing centre, both now for the delivery of the 
semi-finished products to the factories in the interior, 
and in the future for the delivery overseas of tho 
products to which the factory will probably turn its 
attention when the war is over. What exactly will 
happen to the factory after its present occupation is 
no longer a necessity cannot yet be definitely stated. 
It is at present essentially adapted for the strip 
rolling of non-ferrous metals, but with little trouble 
it could be converted to the rolling of sheet brass, 
aluminium, zinc, and so on, and no doubt it could 
readily find a purchaser. 

In connection with the construction cf the factory, 
it is to be noted, as a further explanation of the choice 
of the site, that much ofjthe material required was 
readily obtainable*locally. The factory buildings, it 
should be explained, consist of steel framework—steel 
was less scarce when the buildings were” commenced 
than it is to-day—with walls of’ordinary brick, and 
with roofs supported on wooden Belfast trusses, 
covered with Anderson’s Rok roofing, and glazed with 
Hope’s lead-sash lights. The steel work was obtained 
from the Frodingham Iron and Steel”Company, but 


from local sources. Thus¥the bricks came from a 
point five miles from the site, cement was brought 
from the Isle of Wight, and the ballast used in the 








GENERAL VIEW OF GOVERNMENT ROLLING MILLS, WESTON GROVE, 


with Mr. F. B. Richards as works manager, and Mr. 
R. J. Redding as metallurgical expert. Mr. Kennedy 
was primarily engaged as chief engineer on the 
construction of the factory and its power-house, and 
was appointed superintendent after the factory had 
boen running for some months. He has now re- 
signed his position under the Ministry of Muni- 
tions, and has rejoined his firm, Messrs. Kennedy and 
Donkin, consulting engineers, Victoria-street, West- 
minster, §8.W. The factory is now working under the 
direction of Mr. Redding. Onpage 202 we give four 
views illustrating the power plant, &c., at the factory 
and on this and the succeeding page we give further 
illustrations, one being reproduced from a photo- 
graph of the works taken from an aeroplane 

Close toa certain seaport a very large Government 
factory is to-day busily employed on the manufacture 
of brass and cupro-nickel cups, representing respec- 
tively the first stage in the production of small-arms 
cartridge cases and the sheaths with which the leaden 
bullets for these cartridges are clothed. The factory 
site, or at least the major portion of it, was originally 
the grounds of an old country house. While the 
house still stands—it serves to-day to provide office 


accommodation and a residence for the superin- | 


tendent—the formation of the surrounding ground 


has been considerably altered. Some two hundred | 
thousand cubic yards of earth have been shifted, and | 
what was once the side of a hill sloping gently to the | 


shore of a tidal river has been converted to a level 
stretch for the factory buildings, the main one of 
which is about 2000ft. in length: 


1917 the factory was ready to manufacture at its full 
capacity, but by that date the demand to be filled 
had become reduced, by reason of developments in 
Russia. The necessity for the establishment of the 
factory arose from the fact that the private and 
existing Government establishments producing drawn 
cartridge cases and bullet sheaths were unable, 
although expanded to their utmost, to meet 
prospective requirements. To-day there are only one 
Government and three private establishments pro- 
ducing cartridges and buliets from start to finish. 
Other establishments, like the factory here being 
dealt with, but not on the same scale, cast and roll 
the metal required, while others again are equipped 
for cupping and drawing the strip metal into the 
finished articles. 

Exactly why the factory is established where it is 
is a matter requiring, no doubt, some explanation. 
Three chief reasons influenced the choice of the site. 
In the first place it was thought desirable, in order to 
give full scope for the development of fresh ideas, to 
go elsewhere than the Birmingham district, where, 
hitherto, the non-ferrous metal industry had been 


chiefly concentrated. Secondly, of the raw materials | 


required, the copper comes from America and Japan 
and the nickel from Canada, either direct or vid South 
Wales. The spelter used is of the quality known as 
“99.9 per cent. pure,” and comes largely from 
America, although it is now being received in part 
from certain internal sources. 


foreign metals can be delivered to the works without 
passing over a railway. 


SOUTHAMPTON, TAKEN FROM 


Thus the choice of | 


the present position was indicated as desirable, for the , - 
| reason being not 


It is estimated that the! 


AN AEROPLANE 


making of certain reinforced concrete structures, such 
as the overhead railway gantry mentioned later, was 
secured from a silted-up harbour near at hand. All 
these local materials were brought to the site in 
barges, almost entirely without railway haulage. 
A satisfactory supply of fairly clean ballast for rough 
concrete and for making up the ground was found on 
the site. 

The works buildings were erected under the 
necessity of getting a start made with the output at 
the earliest possible moment, and, in fact, building 
operations were commenced before the final design of 
the factory had been completely settled. Under 
these circumstances it would have been next to 


| impossible to erect the buildings by the usual contract 


system. The Government therefore undertook the 
work with its own labour, and it is believed that 
while by this course some loss was incurred by reason 
of the labour employed being less skilled than a 
contractor’s would have been, matters were fully 
balanced by the avoidance of contractor’s “ extras,” 
and by the extensive use of local material and 
consequent saving in price. 

Before passing to a description of the works we may 
say that the labour employed is, and has been from the 
start, almost entirely local. About half the work- 
people to-day are women, but the percentage of 
female labour is expected to increase.* With the 
exception of half-a-dozen men at one time employed 





* Actually the proportion of women employed decreased, the 
t women were found unsuited to the work, 
but because of the engagement of more men, chiefly discharged 
soldiers, in the casting department—Eb. Tur E. 
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in the foundry, who were obtained from tin-plate 
works in South Wales, all the workpeople have been 
trained within the walls of the factory. The factory 
hours at the time of our visit were from 7.30 a.m. to 
12.30 p.m., from 1.30 to 4.30 and from 5 to 6.30. 
No night shift was engaged except in the foundry, and 
then only with the object of keeping the furnaces hot. 
With the advent of “‘ summer time ”’ the factory hours 





‘increasingly important amount is being used, is jetty, and there discharged down-stream at a point 
obtained similarly from the Thames. Within the last | 10ft. below datum level. The ingoing main is fixeq 
six months or so, however, supplies of coke from local to the side of the jetty at the elevation of the rails 
| sources have increased, and may soon, it is hoped, | while the discharge main is fixed some 15ft. to 20ft. 
| render the works independent of more distant supplies. lower down. In this way the action of the pumps i. 

The fuel or metal is lifted from the barges by an assisted by the syphonic effect of the pipe arrange. 

electric jib crane at the end of the jetty. The coal or | ment. 

| coke is first discharged into a pair of wooden hoppers At first some trouble was experienced by the occur. 
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were to be changed to 7 a.m. till noon, and from 1 p.m. 
to 5.30 p.m. 


Factnities FOR HANDLING FUEL AND MATERIAL. 


The factory, as we have said, is situated close to 
the shore of a tidal river. The coke and coal and the 
raw metals arrive opposite the works site in colliers or 
barges, and are discharged at a wooden jetty running 
some distance into the river. #This jetty at the land 
end is connected to%a railway in the form of a loop 
running round the*power-house and returning to the 
jetty. Because of the possibility that one day a 
railway company may jbuild ‘a line close to the shore 
of the river, between it and the works boundary, the 
rail level of the jetty, and the;loop round the power- 


Swain Sc 


PLAN OF FACTORY 


rence of corrosion in the pumps, but the difficulty has 
now been largely surmounted by fitting them with 
cheap, easily removed, cast iron impellers. A more 
unusual trouble manifested itself temporarily at one 
time. The vacuum in the condensers began to fall 
off, and on investigation it was found that some small 
shell fish with very hard shells had escaped through 
the strainers at the foot of the suction pipes, scored 
the pump impellers, and, passing along into the con- 
densers, had choked up some of the tubes. The 
trouble lasted for about a week, but at the end of that 
time the shell fish disappeared and have not since been 
seen. 


close to the crane. From them it is taken in bottom 
delivery wagons, arranged to run beneath the hopper 
outlets, either to the boiler-house bunkers or to be 
discharged between the rails into the bays of the loop 
line gantry. At the shore end of the jetty all the 
trucks pass over a weighbridge. 


CIRCULATION OF CONDENSING WATER. 


The circulating water for the power-house con- 
densers is drawn from and returned to the adjacent 
river. To this end three centrifugal Worthington 
pumps, working with their spindles vertical, are 
situated at the outer end of the jetty, each being 
driven bya 180 H.P. Lancashire Dynamo Company's 
motor placed overhead. The pumps are situated ‘at 


THe PoWER-HOUSE. 


The¥power-house, for obvious reasons, is situated 








house, have been elevated to allow the necessary head 
room close to the foreshore. While the jetty is of 
wood throughout, the loop line is carried on a rein- 
forced concrete gantry. The head room beneath this 
structure is not, however, wasted, for the space 
beneath the rails is used as an auxiliary storage ground 
for the coke and coal. The coal used, it may be 
remarked, is boiler slack, and is brought round in 
colliers from South Wales. The coke, of which an 
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{VIEW OF JETTY AFTER COMPLETION 


datum level, and are therefore submerged at half tide. ; near the shore and the jetty. It contains two turbo- 
The normal tidal variation of level in the river is about | alternators, one set having been made by the British 
13ft., the maximum variation being about 18ft. |'Thomson-Houston Company, and the other by Messrs. 
Accordingly the suction pipes of the pumps are made | Fraser and Chalmers and Messrs. Siemens. The two 
to draw from a point 10ft. below the datum level. | sets are similar, each running at 3000 revolutions ani 
All three pumps deliver through separate discharge | generating 3000 kilowatts at 3300 volts. The turbine 
and sluice valves into a common main leading along| and switchboard attendants are women. These 
the side of the jetty to the power-house. The return | women carry out the routine duties, but in the event 
' water from the condensers is led to the outer end of the | of any difficulty the shift engineer is at once sum- 
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former station where the voltage is reduced to 440, 
three-phase. There are three similar stations else- 
where in the works. The low-tension current is used 
for lighting purposes and for driving the smaller 
motors. All the bigger motors, those exceeding 300 
horse-power, such as the motors driving the sets of 
. “rolls, are operated by the untransformed high-tension 
current. 

The boiler-house is separated from the turbine room 
only by an internal wall of the general power-house 
building. It contains five Stirling boilers fitted with 
under-feed stokers, and each capable of generating 
from 25,000 to 30,000 Ib. of steam per hour. The coal 
is supplied to the boilers from overhead concrete 
bunkers fed by means of a belt conveyor, and in its 
descent to the stokers is passed through automatic 
weighing machines. An experimental attempt to 
burn small sized coke beneath the boilers entirely in 
place of coal was, at the time of our visit, being 
carried out, and was giving promise of satisfaction. 
No alteration to the grates was found necessary.* 

In conjunction with the boiler-house are two sets 
of Green’s economisers. Forced draught is supplied 
beneath the boilers, and induced draught at the end 
of the economisers. 


Gas PLANT. 


All the melting furnaces, some of the annealing 
furnaces, and other heating plant in the factory are 
gas-fired. The gas producer equipment is therefore a 
feature of the lay-out, and to it great consideration 
has been given. The producers are housed under the 
same roof as the power-house boilers, and comprise 
six blue water gas generators, each with an output of 
1,200,000 cubic feet per day, and four Kerpely pro- 
ducers, each capable of gasifying 20 tons of coke daily. 
The entire gas plant was supplied by Messrs. Hum- 
phreys and Glasgow, the Kerpely producers, a desig) 
originally Austrian, being made by Messrs. Appleby. 
The blue water gas is used for firing the melting fur- 
naces, and the producer gas—ta gas of poorer quality, 
having but half the calorific value of the other—for 
heating those of the annealing furnaces which are gas- 
fired. The use of blue water gas for the purpose 
named marks, it is believed, an innovation. 

The six generators and the four. producers are 
fired entirely by coke. In the case of the blue water 
gas generators the coke, drawn from an overhead 
bunker, is, just before it enters the top of the gener- 
ator, passed across a screen which allows portions 
in excess of #in. square only to pass on. The small 
portions fall through the screen and are used elsewhere 
in the works ; they are not suitable for the generators. 
It is with these screened portions that the successful 
attempt to fire the power-house boilers with coke is 
being made. The generation of blue water gas is 
not a continuous process, but is conducted in five- 
minute cycles. For a period of two minutes steam 
is blown upwards through the red hot coke, the gas 
generated being sent to a holder. During the next 
two minutes the steam is directed downwards through 
the coke, the gas generated being also sent to the 
holder. The object of the change is to prevent the 
formation of clinker either at the top or the foot 
of the bed, as would occur if the steam were blown 
through constantly in the one direction. The last 
minute of the cycle is devoted to blowing air upwards 
through the coke to revivify its t mperature. The 
air thus blown through the coke has, until recently, 
been allowed to escape into the atmosphere. It is, 
however, intensely heated and occasionally flaming 
by the presence in it of gas lingering behind in the 
generator. A successful experiment has been con- 
ducted by passing the gas and air from one of the 
generators through a tubular boiler instead of straight 
into the atmosphere. It is found that by so doing 
sufficient steam can be generated, without other 
assistance, to supply all that is necessary during 
the succeeding four-minute producing portion of the 
eycle for the generator. All the handles controlling 
the valves of the generators are interlocked in such a 
way that they cannot be operated in the wrong order. 

The four Kerpely producers work continuously, 
being fed through a sealed hopper at the top and 
freed from ash by a revolving grate at the foot. They 
and the six generators are supplied with air by three 
motor-driven centrifugal fans which deliver into a 
common main. At the ground level, hand-propelled, 
side-tipping wagons can be run beneath the grates 
of the generators and producers to receive the ashes 
and clinker. The ashes from the blue water gas 
plant are found to contain anything from 10 to 25 
per cent. of unburnt coke. They are accordingly 
washed and screened so that the unburnt portions 
may be recovered and sent again to the generators. 
The blue water gas is, before being sent to the holders, 
simply cooled in scrubbers. The producer gas was 
at first used just as generated. It was found, 
however, to contain much moisture, and therefore, to 
remove the latter and so increase the heating value 
of the gas cooling plant for it also is being installed. 








A NEW Italian biplane of the Marchetti-Vickers-Terni 
type is said to have attained a speed of 162 miles per hour. 





* Coke dust to the extent of 25 per cent. of the total fuel 
supplied to the boilers was subsequently used quite successfully. 
—Ep."_ THEE. 
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Institution of Mechanical Engineers. 


THE annual general meeting of the Institution of 
Mechanical Engineers was held at the Institution 
of Civil Engineers on Friday, the 21st. The president, 
Mr. Michael Longridge, was in the chair, and after 
suggesting that the report of the Council for the past 
year should be taken as read, invited the members 
to comment upon it. Mr. L. Young suggested that 
now the war is over and the Institution has hopes of 
getting back to its old home again, the social side 
of the Institution might be given more attention. The 
lecture theatre, for instance, might be thrown open, 
when not occupied for official business, so that the 
members could have informal conversations about 
recent progress. Mr. Longridge was quite in agree- 
ment with Mr. Young, and deemed his suggestion 
well worthy of consideration, but pointed out that 
the Government had not yet vacated the Institu- 
tion’s building, and would probably be there for some 
time to come. He also raised the point of the time 
at which the meetings should be held. It had been 
suggested, he said, that the old custom of starting the 
meetings at 8 o’clock should be reverted to,and he 
asked for a show of hands to give the Council some 
idea of the general opinion of the members. The 
voting was strongly in favour of adhering to the 
present time of 6 o’clock, and after a few remarks by 
Mr. R. Marshall and Mr. A. W. Marshall it was decided 
to let the matter rest for the present. 

The President then directed attention to a note- 
worthy part of the report, which refers to the forma- 
tion of an Institution of Engineers in India. This 
scheme, which emanates from the Calcutta Section 
of the Institution of Mechanical Engineers, and has 
been referred to in THE ENGINEER, is now taking form, 
and although the Institution of Civil Engineers has 
not yet been able to see its way to encourage the 
idea, the sympathy of the Institutions of Mechanical 
and Electrical Engineers has induced the various 
societies in India to take the matter up strongly, and 
several meetings have been held in Calcutta with 
that object. At the last meeting in India a committee 
was formed under Sir T. Holland, and it was to 
report on January 3rd last. The report has not yet 
been received in this country, but Mr. Longridge 
suggested that the Institution should send a sym- 
pathetic telegram to India, and that the Council 
should get into touch with the committee 

Before leaving the chair, Mr. Longridge said how 
sorry he was that he could not induct the new presi- 
dent, Dr. Hopkinson, into it. He had such a severe 
attack of bronchitis that his doctor would not allow 
him to come out In these circumstances Mr. Henry 
Davey, the senior vice-president, took the chair, and 
a vote of thanks to Mr. Longridge was proposed by 
Dr. Maw, and seconded by Dr. Unwin and Mr. Davey, 
and was passed in the most cordial way by the accla- 
mation of the members. 

The Willans Premium, Water Arbitration Prize, 
and the Thomas Hawksley Medal were presented to 
their recipients by Mr. Longridge, and it is note- 
worthy that in the latter case the shortage of gold 
caused by the war necessitated the presentation of a 
bronze medal, which, the President said, would be 
exchanged for a gold one as soon as possible. 

*In the annual report it is mentioned that since the 
commencement of the war more than 1200 members of 
the Institution and 10 members of the staff have 
volunteered, or been called up, for active service, 
while during the past year 15 members have been 
killed in action, or have died from wounds or sickness. 
The revenue of the Institution for the year amounted 
to £22,723 15s. 7d., while the expenditure was 
£19,261 19s. 4d., leaving a balance of £3461 16s. 3d. 
The total assets amount to £150,242 11s. 3d., which, 
after deducting liabilities and reserve funds, leaves 
a credit balance of £70,619 15s. 5d. The total 
membership of the Institution numbered 6439 at the 
end of 1918, which represents an increase of 133 
during the year. 

The eighth award of the Willans Premium, for the 
best paper published in the “ Proceedings,’’ 1913-18 
inclusive, dealing with the utilisation or transforma- 
tion of energy, treated especially from the point of 
view of efficiency or economy, has been made to 
Mr. F. H. Trevithick and Mr. P. J. Cowan, for their 
paper on ‘“‘ Some Effects of Superheating and Feed- 
water Heating - on Locomotive Working.” The 
sixth award of the Water Arbitration Prize has been 
made to Mr. A. E. L. Chorlton, C.B.E., for his paper 
on ‘‘ Notes on the Construction of Turbine Pumps.” 
The Thomas Hawksley Gold Medal for 1919, given 
annually for the best paper published in the “‘ Proceed- 
ings”’’ of the preceding year, has been awarded to Mr. 
L. A. Legros for his paper on ‘‘ Traction on Bad Roads 
or Land,” and a premium of £10 has been awarded to 
Professor C. .A. Edwards, D.Sc., and Mr. F. W. 
Willis, B.Sc., for their paper on ‘‘ A Law Governing 
the Resistance to Penetration of Metals when Tested 
by Impact with a 10mm. Steel Ball; and a New 
Hardness Scale in Energy Units.” A grant of £10 
from the Bryan Donkin Fund, for original research 
in mechanical engineering, has been made to Mr. 
C. G. Conradi for experiments on miniature wire- 
ropes. A further grant of £15¥has been made to 
Mr. Arthur H. Barker for continuing his experiments 
on ventilation at University College, London. 
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moned. Within the turbine room itself is a trans- | 


The reference in the report to the formation of an 
Indian Society of Engineers, referred to above; is ‘as 
follows :— 

Members in India.—Since the first meeting of the Calcutta 
section of the Institution in 1908, the position of our members 
in India has been the subject of frequent communications 
with the Institution. In the summer of 1917 a letter was 
received from the chairman of the section, enclosing copies 
of letters which had passed between himself and other influential 
members resident in India making definite suggestions for the 
foundation of an Indian branch of the Institution, with a 
lecture hall, reading room, p2rmanent secretary, and clerical 
staff. For financial and other reasons the Council were unable 
to support the scheme proposed, but were of opinion that the 
disabilities under which members resident in India—and in 
other parts of the British Empire—lay might be removed to a 
large extent by the formation of Associations of Local Sections 
of the Institutions of Civil, Mechanical, and Electrical Engineers-— 
and possibly some other engi ing instituti — for the purpose 
of maintaining ting rooms and technical libraries in places 
where sufficient local support existed. In this way it was 
thought the financial burden upon each: Institution could be 
lightened, and the interest in the local meetings increased by 
the greater number and variety of the papers offered for reading 
and discussion. The possibility of co-operation for this purpose 
was di d ata ting of representatives of the Councils 
of the three Institutions in January, 1918. Unfortunately, 
the Institution of Civil Engineers was unable at the time to see 
its way to common action. On the other hand, the Institution 
of Electrical Engineers regarded the proposal favourably, and 
expréssed willingness to co-operate with this Institution : and 
the Councils have therefore laid before their members in India 
suggestions for the formation of the suggested Associations, 
and have invited criticism with a view to the evolution of a 
definite scheme suitable to that country. 

The Council have also expressed their willingness, should the 
members resident in India so desire, to consider an alternative 
proposal which they are aware is under discussion in India 
for the establishment of an Indian Institution of Engineering. 
incorporated by charter or otherwise, so as to form a corporate 
body of the members of the Institutions of Mechanical and 
Electrical Engineers in India, in close association with and 
affiliated to the Home Institutions, and receiving their financia! 
support. The Council, however, consider that full membership 
of such an Institution, 7.e., membership with full privileges and 
voting power, should be dependent on membership of one of the 
Home Institutions, though not thereby precluding admission 
to other grades of membership with limited privileges, such as 
Associate and Graduate, subiect to qualifications similar to 
those now required by the Home Institutions. These proposals 
are now under consideration in India, and the opinions expressed 
there will receive most careful consideration by -the Council 
when they are received. 

Another important matter referred to in the report 
is the action taken by the Institution in connection 
with the new patents legislation, which is referred 
to as follows :— 

Patent Law Amendment.—On the 18th January the Council 
appointed a Committee to examine the Patents and Designs 
Bill of 1917, and on the Ist February the President asked the 
President of the Board of Trade for an opportunity of consider- 
ing the Bill. A special Committee appointed by the Council, 
after careful consideration, came to the conclusion that while 
some of the clauses of the Bill were calculated to benefit the 
inventor and the public, others required excision or amendment. 
To ascertain the views, and secure co-ordination and unity of 
action with other institutions and societies, the President 
called a conference representing thirty-one engineering and 
allied societies, which met on the 1lth March. Although it 
had then become known that the Bill of 1917 had been with- 
drawn, and that a new Bill was being drafted, the Conference 
met on three occasions, and agreed unanimously to make certain 
recommendations to the Board of Trade, with a view to in- 
fluencing the drafting of the new Bill. These recommendations 
were communicated to the Board of Trade on 10th October. 
by a deputation of thirty-seven representatives of the Con- 
ference. The deputation was received, in the unavoidable 
absence of Sir Albert Stanley, by the Parliamentary Secretary 
of the Board of Trade, when the following recommendations 
ware made by selected speakers :—A moratorium for patents 
adversely affected by the war. The importance of protecting 
inventions relating to food, medicinal and surgical -products. 
The importance of product claims to chemical and other in- 
dustries. The extension of (a) the term of patents; (b) the 
p2riod of provisional protection : (+) the period for acceptance 
of the complete specification. The reduction of patent fees. 
The protection of patentees in relation to the utilisation of 
their ‘“ Patents” by the State. ~ Limitation of provision for 
revoking patents; safeguarding patents of addition ; the need 
for a special tribunal to deal with patent cases. A memorandum 
recording the recommendations put forward by the deputation 
was subsequently delivered to the Board of Trade. 

When Mr. Davey had taken the chair, the discussion 
of the four papers on autogenous welding, contributed 
by Messrs. Heaton, Cave, Davies, and Hazeldine, 
which was opened on January 24th, was resumed. 

Mr. F. G. Martlew read some notes which he had 
prepared, describing the kind of glasses and shield 
which should be worn to protect welders from the 
glare of the are or blowpipe. Mica, he said, was not 
so good as coloured glass, and it was best to use 
several thicknesses of glass in order to intercept both 
the highly actinic light rays and heat rays. He also 
impressed the necessity for wearing proper asbestos 
clothing and gloves. Mr. Martlew furthermore 
mentioned a precaution to which sufficient attention 
is not always given. It is the earthing of the work 
when electric welding is in progress. The voltage 
employed certainly is not high, but it is sufficient 
to be a source of danger if the work is not in good 
electrical connection with earth. Several attempts 
were made, the speaker said, to weld up a broken 
cast steel valve body by the oxy-acetylene process, 
but it could not be kept steam-tight. It was, how- 
ever, satisfactorily repaired by the electric arc process. 
A remarkable kind of repair was one on some cracked 
furnace tubes, which he described. The boiler to 
which these tubes belonged couid not: con- 
veniently be laid off for repairs, and although they 
were working at a pressure of 125 lb. per square inch 
the cracks were successfully closed. A thin film of 
metal was gradually worked along and across the 
crack, and as soon as the steam was prevented. from 
escaping it was naturally a fairly easy matter to 
build up more metal to strengthen the joint. Some 
lantern slides were thrown on the screen, and Mr. 
Martlew, with their help, described a form of motor 














generator in which a slipping magnetic clutch is 
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THE PHOENIX CORK FLYING BOAT 


interposed between the two parts of the machine 
—see Tse EncImNEER, January 25th, 1918. 
This, he said, enabled a very effective regulation to | 
be made in the current supplied to the welding arc. 
In commenting on the early history of the oxy- | 
acetylene welding system, Mr. R. C. Macdonald | 
mentioned a case he had come inte contact with some | 
ten yearsago. It was necessary to cut away a number 
of heavy gusset plates which had been used in tem- | 
porary work in building the new bridge across the | 
river Wear at Sunderland The plates were lfin. | 
thick, and the cut required to liberate each was 14ft. | 
long. One plate was cut out by means of the pneu- 
matic chisel, the job taking three days. It was then 
decided to try the oxy-acetylene blow-pipe, and the 
first attempt resulted in the cut being completed in 
50 minutes. The saving in time over" the whole | 
contract, which was effected by the blow-pipe,” was 
at least a month. Mr. Macdonald had triedTthe 
blow-pipe for repairing boilers on several occasions, 
but had not found any success. On the other hand, 
he had never yet known electric welds to fail in | 
boiler repair work. A case in point was a boiler in an | 
old ship, which it was hoped to patch up and keep 
running during the war. It was only three months 
after the leaks had been repaired by the oxy-acetylene 
process that she had to lay up again on account of 
the same trouble. The are system of welding was | 
then tried on the faulty parts of the boiler, and no 
more trouble was experienced until a torpedo put an | 
end to the vessel’s career. On the other hand, it | 
seemed impossible to make a satisfactory weld in a 
copper fire-box. 
The reason why good welds cannot be made in | 
copper is, Sir Henry Fowler thinks, the high heat | 
conductivity of the metal, which prevents the neces- 
sary temperature being maintained. He had, contrary | 
to the experience of most of those who have taken 
part in the discussion, seen quite satisfactory welds | 
made in the steel fire-boxes of locomotives in America, 
and seemed to think that, if it had not been for the 
considerable degree of success which had been attained 
with the electric system in this country, the oxy- 
acetylene process would have developed more satis- | 
factorily. He had heard of the use of nickel-coated 
rods as electrodes in electric arc welding, and asked 
for some particulars of the results obtained. The 
welding of aluminium, which had been mentioned 
at the last meeting, was quite feasible, and fluxes 
appropriate for the purpose were now on the market. 
In contrasting the electric and blow-pipe systems, 
Mr. D. Adamson said that the are process was the 
easier to learn and caused less trouble through the 
expansion and contraction of the work, on account 
of the much more local character of the heating, 
and this was specially the case with thick plates. 
Some means by which welds could be tested without 
destroying them would, Mr. Adamson said, be of 
great assistance to i rs. The man who was 
actually making the weld knew if it was sound or not, 
but there was always the possibility that he might | 
cover up defective work with the object of getting the | 
job finished. Several estimates of the voltage 
required for electric welding had been given, but it 
appeared that from 25 to 30 volts across the arc 
itself was enough, with the result that a large amount 
of power was generally dissipated in the resistances 
used to reduce the supply voltage to that required 
by the are. In this connection it would be worth | 
giving further attention to alternating current for 
arc welding, as its adoption enabled transformers to 
be used for reducing the voltage with a considerable | 
economy as compared with resistances. Mr. Adamson 
asked for detail figures as to the costs in materials 
and power for both electric and blow-pipe welding, 
and pointed out how costly it was to produce oxygen 
for the blow-pipe by the electrolysis of water. He 
had noticed that in autogenous welding it was almost 











invariably the rule to butt the joint, a practice which 
did “not appeal to engineers. The weld was neces- 
sarily a weak place, and unless it could be strengthened 


| by the addition of extra metal and well hammered, 
| the lap weld appeared to be a better arrangement. | 


This was specially the case in complicated work | 
where designers were tempted to put the welds in 
awkward places, places where they could not be 
hammered, while hot, to ensure their soundness. 

In connection with some photographs brought 
to the meeting by Mr. Heaton to illustrate the repairs 
effected in New York to the interned German liners 
which were, before being seized, damaged by their 
crews, Mr. F. C. Hibberd said that the success of these 
repairs was largely due to Mr. D. H. Wilson. The 
effectiveness of arc welding depends very largely on 
temperature, and a variation of only 15 ampéres 
above or below the critical point was sufficient to spoil 
a weld. If the temperature got too high segregation 
took place in the metal, while a low temperature 
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The Phoenix Cork Flying Boat. 


Srnce the early days of the war, considerable atten- 
tion has been paid in this country to the development 
of the type of seaplane known as the “ flying boat.”’ 
This type, it is held, has several advantages over the 
older twin-float seaplanes, especially in very large 
sizes, the advantages principally consisting of greater 
sea-worthiness, lesser weight, and a lower air resis- 
tance. 

The class of flying boat illustrated above and 
in Fig. 1 below, was designed and ‘manufactured, 
with the exception of the hull, by the Phoenix Dynamo 
Manufacturing Company, Limited, of Bradford, to 
the requirements ot the Air Board. The hull, for 
which Messrs. May, Harden and May were the con 
tractors, was designed in collaboration with the 
Air Board after an exhaustive series of experiments 
in the Froude Tank at Teddington. As one of the 








Fig. 1—THE FLYING BOAT 


resulted in holes forming in the weld. Mr. Wilson 
early appreciated this fact, and by taking great care 
to keep the current flowing through the are very 
steady had produced some exceptionally good welds. 
Mr. Heaton briefly replied to some of the questions | 
raised during the discussion, saying that the time | 
lost in changing the electrodes for arc welding was | 
not so serious as might appear probable at first. 
During a test of five hours’ duration it was found that 
only five seconds was lost at each change of electrode. 
Successful welds, he said, had been made in cast iron. 








Tue development of the water powers of New Zealand, | 
put forward . the Chief Electrical Engineer, includes | 
three generating stations in the Auckland, Wellington, and 
Hawkes Bay districts of 96,000, 24,000, and 40,000 horse- 
power respectively. The total capital expenditure will be 
£7,599,441, which, it is estimated, will be recoverable in 
seven years in the amount of coal which will be saved 








ON LAUNCHING TROLLEY 


last successful machines of its type to be produced 
during the war, it represents the more recent de- 
velopments of seaplane design in this country. The 
general dimensions and weights of the machine are 
as follows :— 


Span of wings SAtt. Gin. 
Chord of wings oft. 
Total length .. 48ft. 8in. 


Maximum height Pat 


20ft. 
Weight fully loaded 11,600 Ib. 


Weight per square foot on wings — 8.85 lb, 
Total horse-power ee ote 5 20 
Weight per horse-power .. .. 16.1 Ib. 


A supply of petrol and oil sufficient for eight hours’ 
flight at full power is carried, together with the 
ordinary service equipment for a machine of this 
class. The trial results gave a maximum speed of 
106 miles per hour, and a élimb of 10,000ft. in thirty 
minutes, both with full load, figures which are 
claimed to be exceptionally high for a seaplane of this 
size and weight per horse-power. 
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The power plant consists of two 360 horse-power 
Rolls-Royce ‘‘ Eagle 





| without interfering with the petrol supply to the 
” engines, each driving its own ; engines. 
four-bladed tractor screw. These engines are supplied | pipes, pumps, tanks, &c., inside the hull of the boat. 


Fig. 2 shows the arrangement of the petrol 








Fig. 2--PETROL TANKS AND PIPING 


with petrol from two gravity petrol tanks attached 
to the centre part of the upper plane. Petrol is 
supplied to these tanks by two “ Rotoplunge ” 
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Fig. 4—SECTION THROUGH MAIN SPAR 


petrol pumps, each capable of dealing with forty 
gallons per hour. These pumps are placed inside the 
hull, and are driven by chains from the two small 





iFig. 5—WING RIB 


fans on top of the boat. A hand petrol pump of the 
semi-rotary type is also carried as a_ standby. 
Arrangements have been made so that either or both 
engines can be supplied from either of the two tanks, 





Fig. 6—PLANE WIRING PLATE FITTING 


and the petrol supply system generally is, as far as 
possible, in duplicate, so that any pipe or tank 
damaged by enemy fire can be cut out of the system, 











Fig. 3--ENGINE MOUNTED IN BEARERS 


Fig. 3 shows the genera] arrangement of the enginc 
mounting, and illustrates the position of the oil tank, 
and the arrangement of the wooden engine bearers, 
radiators, &c. Fig 8 shows an engine unit complete 
with its cowling in place. 

The arrangement of the planes does not differ 
much from accepted practice, except that ailerons 
are fitted in the top plane only, and that the pro- 
vision of a dihedral angle on the top plane with a 
straight lower plane is somewhat unusual. This 
latter feature has been adopted so as to provide a 
larger gap in the outer part of the planes where the 
aileron is fitted, in order to minimise the interference 
of the lower plane with the action of the aileron. 
The spars and ribs are of wood ; a section of a typical 
spar is given in Fig. 4, while a rib is shown in Fig. 5. 
All interplane struts and internal drift struts are of 
steel tubing, the former being made of one uniform 
diameter in all cases, so as to permit of the sockets 
being similar throughout, thus facilitating production. 
The strut sockets are shown in Fig. 9. Fig. 6 
shows a typical main plane wiring plate fitting, 
and the universal joints for the ends of the streamline 
wires. A view of an interplane strut with the fairing 
partially cut away is given in Fig. 10. At the 
junction of the main plane with the centre section 





j 


of the machine a horizontal hinge attachment is 
used, which is arranged so as to facilitate the speedy 
dismantling or erection of these parts. This item 
is shown in Fig. 7. 





Fig. 7~-MAIN WING HINGE 


All the external wiring, with the exception of 
short lengths in the neighbourhood of the engines, 
is of streamline section. 


—— 


ment of wing structure adopted has resulted in 
fewer struts and less total length of wiring being 
required than is usual in such a machine, thus re- 
ducing air resistence and increasing speed. The 











Fig. 8-COMPLETE ENGINE UNIT 

controls are fitted in the two cockpits in the hull, 
immediately in front of the planes. Each control 
position is, as far as possible, a complete duplicate 





Fig. 9-STRUT SOCKET 


of the other, so that the machine can be flown with 
equal facility from either position. The control 
columns carry a wheel at the top for the operation 











Fig. 10—INTERPLANE STRUT 


of the ailerons, and are generally of the usual design, 
but provision has been made for the rudder bai to be 


The particular arrange-!easily moved, so as to accommodate pilots with 
‘ } 
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that benzol of proper quality possesses many ad- 
vantages over petrol. In the first instance, it has 
been shown that so far as mileage is concerned, the 
newer fuel gives 20 per cent. increase over that 
obtained with petrol, and 10 per cent. more power. 
In pre-war days users of benzdl were apt to find 
trouble in the direction of sticky deposits, but with 
the experience gained during the war in the rectifica- 
tion of the spirit, and also in the design of carburetters, 
it may be said that this drawback has completely 
disappeared, If, moreover, the motorist can bring 
himself to think in terms of B.Th.U., it should appeal 
to him to know that when purchasing a gallon of 
benzol he is obtaining 13 per cent. more heat units 
than he does in the case of a gallon of petrol. Bearing 
in mind what the future may bring forth, moreover, 


different lengths of leg. The control wires inside | All such questions bring us back, however, to the 
the hull are carried close to the side so as to be well problem of the quality of gas, and the interests of the 
out of the way of the occupants, while at the same motoring public are entirely. dependent upon the 
time they are so placed as to be easily inspected. view which the authorities take when the present 

The general arrangement of the tail does not differ! period of grace as regards quality comes to an end, 
much from that which is usual, but it possesses the' and when prescriptions as to the “ standard”’ gas 
uncommon feature of a tail plane with a camber | of the future are laid down. The public authorities 
similar to that of the main planes, but placed upside | which are empowered to test the supply of gas have 
down. Cambers of this description have a greater not shown a particularly progressive spirit in the past, 
rate of change of lift with change of angle than the and although by adhering to old-fashioned ideas 
symmetrical sections more usually employed, which they presume to protect the consumer, it is doubtful 
makes it possible to use a smaller tail plane, with a whether, indirectly, the latter benefits in the long run. 
saving in weight and resistance, without sacrificing As the situation stands at present, it may be said 
stability. The expectations in this direction were, that a town’s gas, having an average calorific power 
we are informed, fully borne out during the trials. | of 475 B.Th.U. ‘gross would appear to meet the 
Although it is not possible to adjust the angle of the demands of all ‘modern appliances, and, providing 





tail plane while the machine is in flight, arrangements 
have been made to allow this operation to be easily 
carried out when the machine is on the ground. 
To this end, the tail plane is arranged in two parts, 
the joint occurring at the fin. At the front spar the 
two parts are connected together and are hinged 
to the fin, while the two rear spars are bolted together 
by two bolts, which also secure them to the sternpost 
at the rear of the fin. These bolts can be moved to} 
other holes in the sternpost, when it is required to 
adjust the angle of the tail plane. The various’ 
tail plane struts are arranged with a screw adjust- | 
mént of a sufficient extent to correspond with the 
adjustment of the tail plane. 





The design of all parts has been especially con- 
sidered from the point of view of rapid production 
in quantity, and we are informed: that this object 
has been attained without sacrificing performance. 








Gasworks and the Supply of Motor 
Spirit. 


By A GAS ENGINEER. 





From the gasworks point of view, the pronounced 
activity of the Press in the direction of urging the 
benzol-producing concerns of the country to get to 
work and provide a home-made motor fuel is, to say 
the least of it, a trifleembarrassing. Certainly, there 
is every reason why the potentialities of the gasworks 


in this respect should receive as much publicity as ' 


possible ; but, unfortunately, writers upon the subject 
have shown by their facts that they are mainly of 
the lay order, and are certainly not conversant with 
the modern processes of recovery as carried on by 
gasworks. Accordingly, the general literature on 
the subject which has appeared over the past three 
months provides, if collated, a fantastic collection of 
contradictory statements. 

It has been estimated that in the near future the 
consumption of motor spirit in this country will 
approach 200 million gallons per annum. So far 
as the supply of benzol is concerned, it is, of course, 
derived from two sources, namely, gasworks and coke- 
oven establishments, but it is the former under- 
takings which are chiefly concerned in the present 
eampaign. The reason for this differentiation is that 
gas, to the metallurgical coke maker, is a secondary 
consideration, hence it may in almost all instances be 
stripped completely of its benzene hydrocarbons. 
On the other hand, the gas undertakings are bound 
by statutory requirements to supply gas of a stipu- 
lated quality, and in order that their standards may 
be complied with the entire extraction of aromatic 
constituents from the gas is not practicable. Hence, 
in estimating the probable quantity of motor spirit 
which could be obtained from home sources, it must 
be remembered that coke-ovens will continue to be 
the bigger purveyors, their quota amounting to some 
25 to 30 million gallons per annum, while the gas- 
works should be capable of yielding another 20 
million gallons. 

The figures relating to the production of benzol 
and toluoi which have just been issued by the Depart- 
ment of Explosive Supply are particularly interesting, 
in that they give a very fair indication of the output 
which could be expected from gasworks. The 
figures show that during, approximately, two years 
of war, the total benzol products derived from the 
gas industry were as follows :— 


Gallons. 
Pure benzol 21,800,000 
Pure toluol ee 8,000,000 
Pure solvent naphtha 4,000,000 


This total of 33 million gallons includes, however, 
the output obtained during the earlier periods of 
recovery when comparatively few of the plants were 
in operation ; thus the estimate of 20 million gallons 
per annum from gasworks is probably very close 
to the mark. 

It is obvious, therefore, that there can never be a 
sufficiency of home-produced spirit for all consumers, 
unless, of course, the manufacture of alcohol on a 
large scale is attempted, in which case the admirable 
aleohol-benzo! mixture could be made to go a long 
way towards meeting the demand. So far as alcohol 
is concerned, it is interesting to recall that here 
again the potentialities of the gasworks might be 
turned to account; for, ordinary coal gas contains 
twice as much ethylene as it does benzene, and the 
conversion of ethylene into synthetic alcohol by 
catalytic means is a process which would be com- 
paratively simple to carry out. 
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WILTON BENZOL RECTIFICATION PLANT 


that no higher standard of heating power is laid 
down, there should be little difficulty in recovering 
benzol from the gas to the extent of rather more than 
one gallon per ton of coal carbonised. The chief 
point to bear in mind is that benzol extraction is 
not by any means a highly lucrative proposition for 
gasworks, as will be seen from figures given later, 
and—presuming that future standards of quality 
come to be fixed at a higher level than that suggested 
above—it would scarcely be to the interests of the 
gasworks to curtail their yield of gas per ton of coal 
within such limits as would enable them to conform 
with rigorous standards as well as extracting benzol. 


THe Merits or BENZOL. 
As a fuel for the motor car engine, it is well known 





it must not_be forgotten that benzol will mix with 
alcohol in any proportion, and it has been found that 
a spirit consisting of one part of benzol and two 
parts of alcohol may be employed in existing engines, 
without any alteration whatever beyond that of 
arranging for a more effective heating of the air 
supply to the carburetter, and a slightly larger jet. 
Dr. Ormanby has stated that such a mixture not 
only shows a higher thermal efficiency than either 
constituent alone, but an engine employing it runs 
more smoothly than if petrol is utilised. Perhaps, 
however, the most striking acknowledgment of the 
merits of benzol is to be seen in the attempts of the 
large petrol interests to obtain possession of the 
supply. It has been said that benzol, in admixture 
with their own product, would enable the petrol 
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purveyors to make use of large quantities of even 
high-boiling constituents, to which the benzol would 
serve as the low-boiling ingredient. As a matter of 
fact, @ benzol-petrol mixture has in many ways 
a good deal to commend it, for in some cases a certain 
amount of difficulty has been experienced in starting 
up with neat benzol, a difficulty which is readily 
overcome by the admixture of a small quantity of 
petrol. 
THE PROBLEM OF DISTRIBUTION. 


it is an unfortunate fact that the sudden termina- 
tion of hostilities found the gasworks and coke-oven 
undertakings of the country wholly unprepared with 
a post-war policy as to the marketing of their benzol. 
Now that the producers are faced with the problem 
they find that the distribution of several million 
gallons per annum is by no means a simple problem, 
in spite of the demands for the fuel. Two distinct 
lines of action have been proposed, namely, to turn 
the whole output over to the petrol interests and to 
make use of their highly organised distributing 
machinery, or to set up the necessary organisation 
for an entirely separate scheme of distribution. 
It must be said at the outset that from the point of 
view of all concerned, save the petrol interests, the 
latter alternative provides the only course to take. 
The only drawback to such a scheme is that it will 
necessarily occasion delay in getting the benzol 
on to the market, but it will pay the consumer to 
content himself for the next few months with the 
existing arrangements until a separate and effective 
distribution plan is set in motion. At the present 
time, of course, many of the large coke-oven under- 
takings place their benzol at the disposal of motorists, 
but they are only prepared to supply in 50-gallon 
drums—an arrangement not altogether alluring to 
any but the large consumer, when it is borne in mind 
that coke-ovens works are all segregated in the 
northern districts, and that special railway rates 
have to be paid on the spirit. The whole problem 
is now being tackled by the Benzol Producers’ 
Association, a small committee of which, representa- 
tive of the gas and coke industries, is considering 
such questions as specifications for quality, «ce. 
It is understood, too, that the petrol purveyors have 
been approached as to use being made of their existing 
facilities for distribution, and that the benzol pro- 
ducers consider a charge of approximately 2d. per 
gallon as appropriate for the concession. From 
what can be gathered, however, it is believed that 
the negotiations have fallen through owing to the 
petrol purveyors demanding more than twice that sum. 
It has often been argued that, owing to the ubi- 
quity of gasworks, there should be no difficulty in 
arranging for innumerable depéts for supply in all 
parts of the country, but while that is true ina sense, 
it must be remembered that it is exceptional for 
gasworks to take the process any further than the 
recovery of the crude spirit, which would be most 
undesirable asa fuel. This crude spirit is accordingly 
dispatched to the isolated centres at which plants 
for purification and rectification are found. Thus 
the double handling and transport have proved a 
costly item. In the past it has not been considered 
& commercial proposition for any but the largest 
gasworks to put down rectification plant, but the 
demand for a simple process of the kind has now led 
to the introduction of apparatus which can, without 
doubt, be profitably installed at all those gasworks 
employing 8000 tons of coal per annum and up- 
wards. When it is remembered that there are ap- 
proximately three hundred works in England alone 
—exclusive of Wales and Scotland—which would fall 
within the limits named, it will be appreciated that, 
with so many depéts for supply spread over the 
country, the problem of distribution would be im- 
mensely facilitated. As a supplement to these 
stations, there would be the coke-ovens in the North, 
and some provision could probably be made for in- 
‘creasing the poorer resources of the southern dis- 
tricts from them. 


Every GasworkKs A Depot. 


Already a number of the miniature rectification 
plants, suitable for the small producers of the crude 
Spirit, have been put on order, but as their existence 
1s not very generally known, it is as well that they 
should be given as much publicity as possible. A 
plant of the kind, operated on the Wilton principle, 
is shown in the accompanying illustration. This 
plant appears to possess the merit of combining 
simplicity with moderate capital outlay. The crude 
benzol, recovered in the ordinary manner by means 
of the comparatively simple process of oil-washing,* 
is, in the first instance, run into a crude still which 
merely consists of a small boiler to which is attached 
& simple column. Distillation is effected by means 
of steam coils, and the light products are distilled 
off, Passing through a water-tooled condenser of 
ordinary construction from which, in the liquid state, 
they gravitate to the washer. In the larger motor 
Spirit plants it is usual to arrange for secondary distil- 
lation, that is to say, the “ once-run”’ spirit is collected 
in & separate storage tank, and subjected to further 
distillation in the secondary still prior to undergoing 
the washing process. This secondary distillation, 
however, may be eliminated if the precaution be taken 
to work up the original crude spirit to a strength of 





*See Turk Enainzer, March 17th, 1917. 





from 70 to 80 per cent. at 120 deg. Cent. One of the | It will be noted that, normally, 1.25 gallons of crude 


contingent advantages attached to the process of 
recovering crude benzo! is the freedom gained from 
naphthalene troubles. The wash-oil with which the 
coal gas is treated, if of the correct composition, not 
only removes the light-boiling hydrocarbons, but the 
greater proportion of the naphthalene as well. Thus, 
benzol recovery offers a further very substantial 
inducement. It is for this reason that the residue 
which remains in the crude still of the motor-spirit 
plant consists of creosote oil highly charged with 
naphthalene. The economies of the process are such, 
however, that no product need now be regarded as 
waste, so that the creosote oil may be separated and 
sold as a by-product, while the naphthalene may also 
be refined, when it will command a good price. The 
creosote, of course, is derived from the original wash- 
oil employed, a small proportion of which invariably 
comes over with the crude spirit during primary 
distillation. As regards the light products obtained 
from the still of the motor-spirit plant, they contain 
such impurities as tar acids, tar bases, and sulphur 
compounds, which, of course, must be removed. 
For this purpose the distillate is treated with sulphuric 
acid and caustic soda. In the larger rectification 
plants agitation during washing is carried out by 
mechanical means, but, with the plant for the small 
gasworks, hand agitation is arranged for in order to 
avoid every possible complication. After the puri- 
fication treatment the distillates are run by gravita- 
tion to the final rectification still, which consists of a 
dephlegmating column standing on a boiler. The 
contents of this final still are distilled off by means of 
steam, the distillates—representing the finished motor 
spirit—-passing away through a water-cooled con- 
denser, and thence to the underground storage tank. 


THe Cost oF RECTIFICATION. 


The process of rectification for the smaller gasworks, 
as outlined above, unfortunately embodies the neces- 
sity for the use of sulphuric acid and caustic coda. 
Small gasworks which undertake the manufacture 
of sulphate of ammonia have experienced most 
trying conditions with regard to the supply of acid 
during the past four years, but it has to be remembered 
that since the war came to an end the demand for 
the product has fallen off to such an extent that many 
of the acid plants are now running on reduced power. 
There should, in fact, be a surfeit of sulphuric acid, 
so that no difficulty whatever need be experienced 
in obtaining supplies. Moreover, the amount required 
for the manufacture of motor spirit is almost trivial, 
being in normal cases no more than 3 per cent. by 
volume of the crude spirit dealt with, or 5 per cent. 
in abnormal instances where the original spirit may 
be of bad quality. The question of the cost of plant 
and cost of recovery is, of course, of chief importance, 
for upon it depends the ultimate price for which 
the spirit can be retailed to the public. Itis, perhaps, 
in the direction of cost that the chief difficulty of the 
smaller gasworks lies, in that, if astandard price for 
benzol is fixed, they will be at a disadvantage as com- 
pared with those works producing some hundreds 
of gallons per day. Although at the present time 
the average cost of rectified spirit is about 2s. 7d. 
at rectifiers’ works, it is being sold by one large London 
gasworks at 2s. 4d. per gallon. It is, however, an 
unfortunate fact that the cost of recovery of the crude 
spirit shows very wide differences when the various 
gasworks are considered. For instance, at one works 
the steam required for the purpose may be obtained 
from existing boilers with practically no extra 
expenditure, whereas at another it may be necessary 
to run @ small supplementary boiler plant in connec- 
tion with the process, thus introducing the question 
of additional labour. Again, yet another establish- 
ment may be provided with a direct-fired still, 
requiring constant attention and stoking. Under 
the circumstances, it is exceptionally difficult to 
give more than what could be considered an average 
figure as to cost of production, but for a works 
where a plant of a capacity of 100-150 gallons per 
day is employed, the cost of recovery and rectification 
could be taken as follows :— 

Cost of Crude Spirit (Recovered by Oil-washing Coal Gas). 


Labour on . 2.25d. per gallon recovered. 
wae tor steam... 6s. ess RS ss ” ” 
Wash oil eae err 
Interest on capital at 6 per cent. 1.80d. 
Wear and tear, depreciation at 

7 per Cee 6s sa ce (ae Beas 
IW ee eg Wad Ue 0.15d. 

9.76d._,, 


From this table it will be seen that in the case of the 
medium sized works the cost of recovering the crude 
spirit approximates to 10d. per gallon, but when the 
smaller works are considered there is no doubt that 
the cost would more nearly approach ls. per gallon. 
To this figure must be added the cost of rectification, 
which, in such cases, would be roughly as follows :— 
Cost per Gallon of Motor Spirit. 

Crude spirit, 1} gallons at ls. Baier a 

Sulphuricacid .. .. «.. .«- 

Caustic soda org 

Fuel for steam .. 

Labour Seine isle wey eet kre 

Interest on capital at 6 percent. .. .. .. 

Wear and tear, depreciation at 7 per cent. .. 
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18.31d. 
Less creosote recovered 





17. 75d. 





spirit yield one gallon of motor spirit, the actual 
cost of manufacture of which amounts to just under 
1s. 6d. per gallon. To this figure must be added the 
cost of canning-up, distribution, and a reasonable 
profit, so that there would appear to be little likelihood 
of the spirit ever being retailed at much less than 
2s. 4d. per gallon. In view of the impression which seems 
to be prevalent that the benzol producers are endea- 
vouring to profiteer, these figures should be sufficient 
to show that the recovery of benzol is not altogether 
an alluring proposition from the gasworks point of 
view. It must be understood, however, that the 
above figures are not intended to express the state 
of affairs in coke-oven works, where, owing to the 
thorough stripping which may be practised, the cost 
of extraction should be lower. 








Electric Welding and Welding 
Appliances. 
No. IIL-* 


RESISTANCE welding, like many other valuable 
inventions, was discovered by accident. As it 
happened, too, the discovery of the process came 
at a most opportune time, for early makers of 
dynamos were seriously handicapped by the fact 
that the wire manufacturers could not or would not 
supply the insulated wire in sufficient lengths. It 
was impossible to wind even a comparatively small 
coil without having to make one or more joints in it. 
These joints had to be brazed or silver soldered by 
means of a blow pipe and then insulated by taping- 
up, with the result that the wire was considerably 
thicker at the joints than elsewhere. The extra 
thickness made the winding of a really neat coil 
a matter of great difficulty, and the wire makers were 
urged again and again to make the joints in the 
first place before applying the insulation. Among 
those who endeavoured unsuccessfully to get them 
to do so was Professor Elihu Thomson, who was then 
(about the year 1885} connected with the Thomson- 
Houston Electric Company, of Lynn. The reply he 
got was that what he suggested was impossible by 
any method known at the time. However, he him- 
self was destined to discover a means by which the 
joints could be easily and efficiently made, and the 
story of how he came to do so was told in the following 
words by Mr. J. B. Clapper, plant engineer of the 
Rim and Tube Division of the Standard Parts 
Company, of Cleveland, Ohio, in a paper which he 
read before the Cleveland Engineering Society, on 
March 26th last year :-— 

‘“‘ While giving a lecture on electricity in general 
at the Franklin Institute of Philadelphia, one evening, 
among other apparatus for demonstration purposes, 
Prof. Thomson had with him a large high-tension 
jump spark coil and also some Leyden jars. After 
showing how a long spark could be produced from the 
secondary terminals of this coil by applying an 
interrupted direct current at the primary terminals, 
he then thought of trying an experiment with this 
coil the other way around. Accordingly, he arranged 
for one of his assistants to discharge several of the 
Leyden jars in series—thereby effecting a very 
high potential—through the secondary winding of 
the spark coil, while he held two wires together, 
end to end, which were connected across the primary 
terminals of the coil. After discharging the jars 
in this manner, the Professor found that he could 
not pull the wires apart that he held—they had 
become joined at the ends through the heating effect 
of the current passed through them—in short, the 
first electric weld had been made quite unintentionally. 
However, since the wires that the Professor held in 
his hands were copper, it immediately dawned on 
him—here was his solution to joining two lengths 
of copper wire together—electric welding.” 

The Professor, being a business man as well as a 
distinguished scientist, at once decided to put his 
invention on a commercial footing. He patented 
the invention, and the first practical machine which 
he designed was known as the “‘ Jews’ Harp Welder.” 
It was the parent of the very many different machines 
which are now employed for applying resistance 
welding for a large number of different purposes. 
In it, according to Mr. Clapper, the secondary winding 
was solid and of U form, the meta] being thinned in 
cross section at the bottom of the U so that the ends 
on which the clamps for holding the ends of the wire 
to be welded were mounted could be moved together 
or apart enough to permit pushing up the stock in 
welding. The primary winding was a circular coil 
of many turns, laid within the secondary, which is 
said to have exactly resemb!ed a Jews’ harp in shape. 
The core consisted of many turns of iron wire wound 
“around and through the primary coil, embracing 
the secondary for its portion immediately adjacent 
to the primary winding.” The pressure on the work 
was effected by a spring, tending to draw the outer 
ends of the secondary together, the tension being 
varied by a hand-operated screw passing through 
the spring. In 1888 the Thomson Electric Welding 
Company was formed commercially to develop, 
manufacture and put on the market apparatus for 
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! 4 | 
adapting the Thomson process of welding to all lines | of 500 turns, and the conductor of the secondary quiring to be touched by the attendant, who has only 


of business coming within its scope. 


would need to have a carrying capacity of 500 times 


The original application of resistance welding | that of the primary. As for some purposes many 
was thus to the joining together of lengths of copper | thousands of ampéres are required, it can readily 


wire. 


It very soon, however, came to be used not | be seen that the cross-sectional area of the secondary 
only for iron and steel, but also for brass, aluminium | conductor must, in some cases, be very large. | 


and the finer metals, and how wide is the range of | Generally speaking, the one turn of the secondary is 


its applications nowadays may be gauged by the 


fact that the machines employed to carry it out vary 
in weight from considerably under half a hundred- 
weight to many tons. 

As has been already mentioned, resistance welding 
resembles in several respects the welding of the 
ordinary smith. But, though like it in some ways, 
it is very different from it in others, and perhaps, 
before all, in that the heating and welding operations 
are performed practically at the same time and almost 
instantaneously. As soon as welding heat is reached, 
the welding is immediately effected, and in the lighter 


| built up of a large number of thin sheets or ribbons 
| of hard copper joined in parallel, the reason for this 


| subdivision being that flexibility is desired. The | 
| two sets of ends of these sheets of copper are attached | 


| respectively to two heavy copper jaws or terminal 
pieces, which have to be capable of motion towards 
'and away from one another, so that the object or 
| objects to be welded may be pressed together. The 


to concentrate his, attention on the articles to be 
welded. 

Some machines may be made available for a largo 
number of different welding operations, but it is 
frequently necessary to have specially designed 
machines for special classes of welds. In fact, for 
each of the three resistance welding methods to 
which we have already made reference, 7.e.: (1) 
Butt welding, (2) spot welding, (3) seam welding, 
inany different types of machine have been evolved. 
To some of them we shall refer in a later article. 


| In all of them, however, the electric principle is the 


| junction between the many sheets of the secondary | 


| winding and these terminal pieces or jaws is effected 
| as carefully as possible, so that there may be perfect 
| electrical connection, and that each strand of the 


kinds of work the rapidity with which the welding | 


heat is attained is quite remarkable. 
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Fig. 8—DIAGRAM OF THOMSON WELDING SYSTEM 


welding, yet the sphere of its utility is very wide, | 


and the quality of the work effected by it unquestion- 
ably good. It is necessary for its effective operation 
to have at command heavy flows of current, but, on 


the other hand, the voltage necessary is very low. | 


In some cases as low an electromotive force as half 
a volt is all that is required. In actual practice, 


from four to six volts is about the highest pressure | 


worked with, though in some special machines 
recently built in America higher voltage than those 
named are employed. The temperature of the metal 
to be welded is raised simply by allowing a very heavy 
current to flow through a restricted area, and to 
those who are unacquainted with the process, the 
rapidity with which welding heat is arrived at when 
using properly designed and proportioned machines 
will appear extraordinary. 

As can be well imagined, the difficulties attending 
the use of direct current for this system of welding 
are practically insuperable, except for the welding of 
exceedingly small articles. It is, however, only the 
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Article being welded. 
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Fig. 9—DIAGRAM SHOWING PRINCIPLE OF SPOT WELDING 


difficulty of using it which preclude its commercial 
use In this direction. It is not because resistance 
welds cannot be made with direct current. For the 
purpose, direct current would be just as effective 
as alternating, but there is no comparison between 
the relative ease with which the two kinds of current 
may be applied. With the former, the heavy current 
has to traverse the whole of the machinery involved, 
whereas in an alternating system the heavy welding 
current only flows in part of the apparatus where it 
can be accommodated without any trouble. The 
supply voltage may be anything within reason. 
All that is necessary is so to proportion the primary 
and. secondary winding of the welding machine that 
the desired secondary voltage is obtained. In the 
large majority of cases the secondary winding only 
consists, as in the original Thomson machine, of one 
turn, the two terminals of which are short circuited 
by the object or objects which it is desired to weld. 
In such a case, supposing a secondary pressure of one 
volt to be required with a primary voltage of, say, 
500, then the primary winding would be composed 


Although the | 
process is not applicable to every sort and kind of | 
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Fig. H—DIAGRAM SHOWING BUTT WELDING OF TYRES} 


coil may carry its proportion of current. The jaws 
or terminal pieces are made of many forms to suit 
different kinds of work, and since they are liable 
|to become very hot during continuous welding 
| operations, they are, as a rule, made very massive, 
| and are almost universally cooled by water circulated 
'through cavities formed in their interiors. The 
simplest form of resistance welding machine is shown 
in Fig. 8, which represents diagrammatically the 
Thomson principle. It will be realised that, if the 
articles or parts to be welded are introduced between 
the two terminals of the secondary winding, the 
| circuit of the latter will be closed and current will 
flow if the primary winding be energised. Stated 
briefly, the machine is completed (a) by means for 
bringing the two terminals nearer to one another, 
so as first of all to close the electric circuit and after- 
wards, when welding heat is attained, to apply 


same. Comparatively high voltage alternating 
current of small volume is transformed in a static 
transformer, which actually forms an integral part 
of the welding machine, to’ large volume with very 
low voltage. The differences between the various 
machines consist, among other things, in (a) size, (b) 
the means of applying the pressure and cutting the 
current on and off, and (c) in the forms of the terminal 
pieces, jaws or electrodes of the secondary windings 
and of the arms carrying them. Just as in a 
hydraulic riveting machine it is necessary to have a 
considerable depth of gap. so it is with certain types 
of electric welders. The arms holding the electrodes 
are, in such cases, long. A diagrammatic example 
of such a case is shown in Fig. 9. On the other 
hand. there are many things which can be welded 
while held in the hand simply by being placed be- 
tween two advancing jaws. In other cases, such as 
in that of such things as the rims of bicycles, the two 
ends to be welded have to be held tightly in clamps, 
which, when moved towards one another, cause the 
edges to be welded to press against each other. A dlia- 
grammatic sketch of such an arrangement is shown in 
Fig 11. Then again. for seam welding the electrodes 
may consist of wheels or rollers as shown diagram- 
matically in Fig. 10. Machines of this type are 
employed for the seam-welding of cylindrical 
articles. 








The Railway Year. 


From the reports of forty-five English, Welsh and 
Scottish railways, it appears that twenty-seven have 
been able to increase their dividends for the whole 
year of 1918, as compared with those of 1917. This 
improvement, however, is not clue to the net receipts 
being higher, but almost wholly to the large sums of 
money which the companies have received from the Go- 
vernment for renewo] and maintenance, but which 
have not been expended because of the scarcity of labour 
and material, and because the companies’ shops were 
engaged on other Government work. These arrears 
of work will, of course, have to be taken in hand later, 
and the Government pays, month by month, amounts 
to meet the cost. The sums thus received have been 
invested by the companies, and it is because the interest 
received has increased the miscellaneous net receipts 
that higher dividends arenowbeing paid Atthe end of 
the year 1913, the thirty-two principal railway com- 
panies in England, Wales, and Scotland had under ten 
million pounds in their depreciation funds for rail- 
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pressure to the heated parts, so as to form the weld, 
and (b) by means for energising and de-energising 
the primary winding. In many cases these two 
motions are interlocked so that they may work in 
unison and so that the current may be cut off when 
welding heat is reached, and just before the final 
pressure comes on. The mechanism used for ad- 
vancing and withdrawing the jaws and terminal 
pieces or electrodes is of a varying character, depending 
on the nature of the work to be dealt with, and on 
the taste and fancy of the designer. There are 
machines which are operated by a hand lever: 
others in which the lever is worked by foot, while 
in some cases the motion is provided by a hand wheel 
and quick pitched serew, and in others by a 
hydraulic cylinder. There are machines which are 
power driven, so that the top electrode is continuously 
being moved up and down, a weld being made at 
each stroke, if there be materia] to be welded between 
the jaws or electrodes. Such machines may be 
automatic, in that the current is turned on and off 
and the pressure applied and relieved without re- 





Fig. 10—DIAGRAM SHOWING PRINCIPLE 
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ways, exclusive of steamboat, docks, &c., and 
there were no arrears of maintenance funds at that 
time. The total at the end of 1917 was thirty 
millions and now it is over forty millions. The 
nine leading English companies had, at the end of 
1913, a total of £7,481,662 in their railway deprecia- 
tion funds, but by the end of 1917 the figure had 
risen to £26,687,358 and to £36,037,410 by the end 
of last year. Hence it appears that the sum received 
for arrears of maintenance—which will have to be 
spent when the opportunity arrives—is about thirty 
million pounds, and, as we have said, it is the interest 
on that sum that has allowed the companies to in- 
crease their dividends. 

Before leaving this part of the subject it may be 
desirable to put upon record, the fact. that railway 
shareholders, under the terms of remuneration, are 
in a similar position to old age pensioners, and 
those receiving benefits from superannuation and 
benevolent funds, in that the money they receive 
to-day is practically of the same amount as in 1913. 
In other words, no advance has been given to corre- 
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features. Thus by sharing out aeroplanes with 


spond with the increased cost of: living ; railway 
companies have not shared in the (profits made. by 
other concerns. 

In dealing with the receipts, expenditure, and 
net receipts of the companies, we must repeat once 
more that the sums given in the annual reports as 
‘receipts’ are purely fictitious figures. The only 
true figure under the present conditions is, that of 
expenditure The companies being paid the same 
net receipts as in 1913, less 25 per cent. of the first 
war bonus, the amount is known; the actual ex- 
penditure added to~this known figure forms the sum 
shown as receipts. Thus, if a company spent during 
1918 the sum of, say, £250,000, and the net receipts 
in 1913 were such that, after making, the war bonus 
deduction, they come to £150,000, the sum shown 
in the reports as being the receipts would be £409,000. 
Actually, it may be more. A company like the Great 
Northern, which receives the whole price of a 
ticket to Edinburgh, gets more receipts than the 
North-Eastern, which is an intermediary company. 
The receipts shown are, therefore, quite fictitious 
and misleading, and the net receipts are little better. 

The figures shown for expenditure present quite a 
(different story ; they reveal what the company has 
actually spent, and if comparison can be made 
not only with the previous year of 1917, but with that 
of 1913, we get an idea of what the railways are 
costing. From the returns of thirty-seven of the 
principal British railways—the eleven leading English, 
nine smaller English, the seven Welsh, the five 
Scottish, and the five electrical railways operating 
wholly in London—we learn that in 1913 their 
expenditure amounted to £81,930,616, and in 1917 to 
£109,700,413. In 1918 these companies spent 
£133,119,937, an increase of £23,419,524 over 1917, 
but one of £51,189,321 over 1913. As in 1913, the 
expenditure for the whole of the British railways— 
we are excluding throughout the Irish railways— 
was eighty-four million pounds, it may be taken that 
for 1917 it was 115 millions, and for 1918 140 
millions—an increase of fifty-six million pounds or 
66.6 per cent. over 1913. These figures, it must 
be remembered, are despite the vast economies the 
companies have made through reduced passenger 
train mileage, better loading per wagon, increased 
loading per train, closing of stations and of branch 
and loop lines, &c. They are also despite the con- 
siderably reduced number of locomotives, carriages, 
and wagons repaired, track relayed, and fewer re- 
newals and repairs generally. Had _ everything, 
therefore, been nearer normal, the expenditure and, 
consequently, the increase in expenditure, would 
have been greater still. 

The higher cost of working is, of course, due to the 
war wages, advanced price of coal and greater cost 
of material—a little light on this last point was shown 
when the Taff Vale chairman said that his company 
has just paid £7000 for an engine which would have 
cost £2300 before the war. The increase in coal is. 
according to the Great Northern chairman, from 
12s. ld. in 1913 to 20s. 5d. in 1918. If we estimate, 
on the Board of Trade Railway Returns for 1913, 
that the companies in 1918 used ten million tons, 
the increase over 1913 would be £4,000,000. It may, 
however, be assumed that the main cause of the 
increase was the war wages, a fact that creates an 
interesting anomaly on some of the smaller railways. 
The war wage is the same per head in all cases, being 
now 33s. per week. For the greater part of last year 
it was 25s. per week, and as many of the men do not 
get that sum as regular wages, the increase for 1918 
over 1913 for the smaller companies is over 100 per 
cent.—with the larger companies it is 62 per cent. 

In the eighth article, “‘ What they cost the 
Country’ of our series ‘“‘ British Railways under 
War Conditions ’*°—THE ENGINEER, November 8th, 
1918—we clearly proved that up to the end of 
1917 the operation of the British railways, in- 
cluding the payment of the war wages, had not 
resulted in a loss to the State. The correctness of 
that conclusion was confirmed by the statement 
of Mr. Bridgeman on the 18th instant, in reply to a 
question by Mr. Kennedy Jones. The present figures 
are not, we admit, so satisfactory, but if we put down 
the free services for the Government at forty millions, 
there is, despite the war wages of forty-four millions 
and another four millions for the higher cost of coal, 
only a loss of about sixteen millions, and this loss. 
we feel satisfied, is more than compensated for by a 
profit made in the first three-and-a-half years of the 
war. 








Obituary. 


_— 


SIR GUY CALTHROP. 


THE nation at large, and ‘the railway world in 
particular, have suffered a severe loss in the death, 
from pneumonia following influenza, of Sir Guy 
Calthrop, which occurred on Sunday last. Sir Guy 


was one of the many railwaymen who, during the 
period of the war, have rendered yeoman service to 
their country, and it is to be feared that the heavy 
labours which he was called upon to perform during 
the last two years as Coal Controller were responsible 
im no small degree in bringing about the untimely 
termination of a career which, throughout its con- 
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tinuance, had been distinguished by? conspicuous 
brillianey. P 

 Calthrop Guy Spencer Calthrop was born at 
Uppingham in 1870. He was the son of the late Mr. 
E. Calthrop, of Sutton, in the Isle of Ely. When but 
sixteen years of age, he entered the traffic department 
of the London and North-Western Railway, and was 
for six years in the office of the superintendent of the 
line. At the termination of that period he was made 
one of the superintendent’s outdoor assistants. 
Three years later, that is to say in 1895, he was made 
chief outdoor assistant to Sir Robert Turnbull, who 
that year succeeded Mr. G. P. Neele as superintendent 
of the line. In 1901 Mr. Calthrop was appointed 
assistant to the general manager, Sir Frederick 
Harrison, but he only occupied that position for a 
year, leaving the London and North-Western to become 
general superintendent of the Caledonian Railway 
Company. Six years later he succeeded Mr. Robert 
Miller.as general manager of that line. a post which he 
held until 1910, when he was appointed general 
manager of the Buenos Aires and Pacific Railway. 
For that line he made visits both to the United States 
and Canada in order to study the railway methods 
of those countries. 

In 1914 Mr. Calthrop returned to England and to 
his original railway-—-the London and North-Western 
—1in order to become its general manager. in succession 
to the late Sir Frank Ree. He was much the youngest 
man who had ever held that responsible position, but 
he carried out his duties with marked distinction. 

Early in 1917, when the Board of Trade took over 
the coal mines of the United Kingdom for the period 
of the war, application was made by the Government 
to the London and North-Western Railway Company 
to permit its general manager to take over the duties 
of Coal Controller, and it consented. Mr. Calthrop 
accordingly became a Government servant faced with 
a thankless task, which was full of difficulty and 
extraordinarily intricate. Many are the hard words 
which have been said of him during the last two years, 
but he kept to the path, which he had laid down for 
himself, unflinchingly. As a recognition of the success 
of his labours he was last year created a baronet. 

Sir Guy was of a type of man which the country can 
ill afford to spare, especially in times of stress like the 
present. 








The Patent-office Searching 
System. 


Some doubts having recently been expressed as to 
the efficiency of the search made by the Patent-office 
with the object of discovering if a claim for an inven- 
tion has been anticipated, we approached the Comp- 
troller of Patents, and were given facilities for 
investigating the system of searching adopted. The 
following notes will show how thorough the organisa- 
tion is; but, before going any further. it may be as 
well to say that we were convinced at the very start 
of the superiority of the English system, within the 
ambit prescribed by Sec. 7 of the Patents and Designs 
Act, 1907, i.e., British Patents over a period of fifty 
years back, over those utilised in the United States 
and in Germany. In the latter country the search, so 
far as it relates to British specifications, is carried out 
by means of the published abridgments and their illus- 
trations. The abridgments admittedly do not give the 
whole text of the specification, and the illustrations are 
necessarily on a small scale. With such crude material 
in which to search it is only to be expected that cases 
of anticipation may escape detection. The peculiarity 
of the American system is primary dependence on 
illustrations. Every specification must he accom- 
panied by an illustration. Thus, if a claim is made, for 
instance, for a process of painting metal surfaces, an 
illustration is necessary, even if it only be a pair of 
straight lines, one representing the surface and the 
other the paint. The specifications are stored in 
America for the purposes of reference in searching for 
anticipations, by printing the illustrations on cards 
with the descriptive matter behind. The search is 
carried out by scanning the illustrated sides of the 
cards. Here. again, it is easy to see how important 
subject matter can be overlooked. A_ properly 
executed drawing is perhaps more descriptive than 
the letterpress, but anyone familiar with American 
patents drawings will appreciate the difficulties in 
making a thorough search through such material. 

In the British Patent-office the card system of filing 
is also adopted, but on a much more thorough and 
convenient scale. Each accepted patent specifica- 
tion issued during the past fifty years is pasted on to 
one side of a card, measuring 154in. by 12in., and on 
the same card there is the abridgment from the official 
Journal. In the case of bulky specifications several 
attached cards may, of course, be necessary. Thus 
the searcher has the whole of the material before him 
at a glance. 

The Search Department is divided up into sections, 
presided over by examiners, each of which takes 
charge of several classes of specifications. The alloca- 
tion of the classes of work has been so arranged as to 
avoid, as far as possible, unequal rushes of work in 
different sections. Aeroplanes are, for instance, just 
now a very prolific source of invention, and so are 
electrical contro! devices. On the other hand, bicycles 
have apparently been almost exhausted of patentable 
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velocipedes and electrical control with, say, umbrellas, 
a fairly steady flow of work can be maintained. 

As soon as a patent specification arrives in the office 
it is allotted to one of these sections. If it is obvious 
from the first glance that the invention has been 
anticipated, it is referred back to the patentee 
directly, the previous invention being cited. If, 
however, the specification suggests some novelty. an 
abridgment and index is drawn up. From this index 
the searcher then extracts a list of subjects which it 
is necessary to investigate in order to determine if 
there exists any anticipation. The list of subjects 
follows the lines of the published abridgment classi- 
fication and covers a very wide range. The list of 
subjects is associated with a key for convenience in 
reference. For classification purposes the various 
divisions of the index are denoted by letters and 
numerals used alternately. Thus, the first sub- 
division is represented by a letter and the next 
by a figure, then a letter, and finally another figure, 
in this fashion: A2F5. Experience has shown 
that such a system of key indication is more sure 
than one in which letters or figures follow consecu- 
tively. The classification is written out on an 
“ allotment slip,”’ which, if and when the specification 
is accepted, is sent to a department that requisitions 
from the printer a number of copies of the specification 
corresponding to the number of entries in the key. 
It is at this stage that the specification is pasted up 
on the cards already mentioned. At the same time a 
register of cards is filled in to form a permanent record, 
by means of which the contents of the files can be 
checked from time to time. Besides the complete 
specification and the abridgment, each card bears the 
whole of its classification, so that a cross reference 
system is thus secured. 

Returning to the specification under investigation, 
the existing specifications are searched, and the 
inventor is warned of any anticipations which may 
have been discovered. He is given the opportunity 
of so amending his specification as to avoid claiming 
matter which has been described or claimed in the 
prior specification. He is, of course, restricted in his 
amendment to matter which was actually described 
or shown in his specification as originally filed. An 
amendment of the claims may be such as to call for a 
fresh search. 

The filing cards, as we have said, measure 15}in. 
by 12in. They are filed away in cabinets of drawers, 
each of which stands about eighteen drawers high. 
The drawers themselves are 3in. deep, sufficient to 
contain fifty cards, and are open at the back. The 
cards are merely laid in the drawers, so that when the 
drawer is pulled out and held at an angle the top edges 
of the cards are fully exposed, and any one can be 
withdrawn. In view of the fact that the index 
includes some 22,000 subdivisions, it would be 
impracticable to devote a separate drawer to each 
subdivision. Some of the smaller ones are thus 
indicated by an ingenious system of clips on the 
cards. The top edge of the card is divided up into 
a number of transverse sections, and in any one, or 
more, of these positions a simple little clip is fixed. 
The clips project above the top edge of the card, and 
are of three colours, oxidised iron, brass and copper. 
Fach colour and each position has a separate signi- 
ficance, which is indicated on a light wooden slip, 
with corresponding transverse divisions, that can 
easily be carried about from cabinet to cabinet. 

From this description of the filing system, it will 
be seen that a very thorough exploration of existing 
specifications can quickly be made. and when it is 
borne in mind that the search generally embraces 
a wider field than that ciaimed by the inventor, the 
necessity for an efficient system of filing will be 
readily appreciated. The validity of a patent 
claim depends not only upon whether it has been 
claimed before, but also on whether it has been 
described previously. Consequently each specifica. 
tion must be indexed according to the claims made 
for the sake of determining its novelty, while any 
descriptive matter, not included in the claim, must 
also be indexed on account of searches which may be 
carried out in connection with future inventions. 

The filing cabinets at the Patent-office now include 
about 1,250,000 specifications, and patent rights are 
being applied for at the rate of 14,000 a year. In 
1913 som? 19,609 cases were dealt with. The tech- 
nical staff which deals with this volume of work 
numbers 258 in normal times. It also has a variety 
of other work to handle, but there is, of course, a large 
number of less skilled subordinates. 








Mercantile Shipbuilding in 1918. 





Tae annual summary of the mercantile shipbuilding 
of the world—-excluding Germany and Austria-Hungary— 
for the year 1918 has re. ently been published by Lloyd's 
Register of Saipping. Tne summ:ry does not include 
warships or vessels built to Government order tor otler 
than mercantile purposes. It takes into account only 
merchant vessels ot 100 tons gross and upwards that were 
launched in 1918, whether they were comp e ed during the 
year or are still under construction. Vessels having 
internal combustion engines and sailing vessels fitted 
with auxiliary power are included with steamers. é 

It appears that in the United Kingdom, excluding 
vessels built to the order of the Admiralty for other than 
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mercantile purposes, 30F vessels of 1,348,120 tons—viz., 
300 steamers of 1,344,275 tons and 1 oil hulk of 3845 tons—- 
were launched during 1918. 

These figures are 584,033 tons below the record figures 
of 1913, and represent an output 26 per cent. lower than 
the average of the three pre-war years 1911-13; they are, 
however, higher than the totals for the previous three 
years, the present total being 185,224 tons more than 
that for 1917 and 739,885 tons more than that for 1916. 

The whole of the output is for registration in the United 
Kingdom, with the exception of four steamers of 12,325 
tons built for French owners. 

The returns for 1918 show that 127 vessels of between 
5000 and 6000 tons each and 45 vessels of 6000 tons and 
upwards were launched, while the following were of over 
10,000 tons each :—Narkunda, 14,500 tons; San Floren- 
tino, 13,000 tons ; Arana, 11,150 tons; Macharda, 10,464 
tons; Por Bowen, 10,250 tons. The average tonnage 
of steamers launched was 4481 tons, but, if steamers of 
less than 500 tons be excluded, the average reached 4593 
tons, compared with 4933 in 1917, 4080 in 1916 3791 in 
1915, and 4460 in 1914. The launches for the year 
included 9 steamers with a total tonnage of 59,729 tons 
which will be fitted with geared steam turbines. 

The “Standard * vessels launched during the year 
under review amounted to 198, with a total tonnage of 
about 886,000 tons gross. Of steamers on the Isherwood 
system of longitudinal framing, 19 with a total gross 
tonnage of 123,773 tons, were launched during 1918, of 
which 15 of 98,162 tons are for the carriage of oil in bulk. 
The returns also included 29 other oil carriers of 156,414 
tons, besides other vessels designed for special services. 

The Clyde district occupies the first place among the 
shipbuilding centres of the country with an output of 
348,760 tons—Glasgow 188,736 tons and Greenock 160,024 
tons. Then follow the Tyne—266,594 tons—the Wear— 
260,553 tons—the Tees—209,711 tons—and Belfast 
—148,259 tons. 

The tonnage launched in the United Kingdom during the 
five years 1894-1898 amounted to 74.7 per cent. of the 
total output of the world for that period. During the 
three following quinquennial periods it was 60, 59.8 and 
61.1 per cent. respectively, thus showing that for the 
fifteen years 1899-1913, the United Kingdom’s share of 
the world’s output was quite 60 per cent. During the 
war years 1914-1918 a very serious decrease took place, 
only 38.6 per cent. of the world’s mercantile output for 
that period having been launched in the United Kingdom. 

Outside the United Kingdom, but exclusive of Germany 
and Austria-Hungary, there were launched during the 
year 1565 merchant vessels of 4,099,324 tons—1397 
steamers of 3,996,924 tons and 168 sailing vessels of 
102,400 tons. The figures show an increase of 131 per 
cent. as compared with those for 1917, and are 2,698,595 
tons higher than those for 1913, the pre-war record year. 
An interesting feature in the year’s totals is the amount 
of wood tonnage included. No less than 1,145,582 tons 
of wood vessels were launched, which is nearly 28 per 
cent. of the total tonnage launched abroad during 1918. 
The countries where the largest output took place during 
the year under review are the United States, Japan, and 
Canada. The totals for these countries amounted to 
3,781,145 tons, and form 92 per cent. of the total output. 

The output of the United States for the year 1918— 
viz., 3,083,030 tons gross—is a convincing proof of the 
great development in the shipbuilding industry which is 
generally known to have taken place in that country. 
This total for one year is higher than the whole output 
of the United States during the ten years 1907-1916; 
it is more than three times the amount. launched during 
1917, and it exceeds by over 25 per cent. the combined 
output of the rest of the world for the year 1918. 

The most striking increase took place in the yards on 
the Pacific Coast. The average yearly output on that 
coast during the four years 1912-1915 was under 30,000 
tons, in 1916 it was 123,882 tons, in 1917 it amounted 
to 428,622 tons, and during 1918 it has reached 1,514,296 
tons. Of the total launched on the Great Lakes—430,877 
tons—only one steamer of 5429 tons is for trade on those 
lakes, all the other vessels being for seagoing purposes. 

The total figures for the United States include 11 steel 
steamers of between 8000 and 9000 tons each, and 204 
of between 5000 and 8000 tons; 326 wood steamers of 
over 2000 tons, the largest being 8 of about 3500 tons gross 
each launched at Gulf Ports ; 188 vessels to be fitted with 
geared turbines, the largest being 3 of 8775 tons each ; 
3 vessels of 1370 tons each, fitted with turbo-electric 
system of propulsion ; 93 steamers built on the Isherwood 
system of longitudinal framing, 22 of which, together with 
5 other vessels, are for the carrying of oil in bulk, and 67 
sailing vessels fitted with auxiliary power. Thirty-one 
per cent. of the total output is composed of wood vessels. 

The output of Japan—489,924 tons—was the highest on 
record. It was 140,000 tons more than in 1917 and 
practically ten times the amount launched in that country 
during 1915. The totals included 36 steel steamers of 
over 5000 tons each. 

The total tonnage launched in Canada during 1918 
reached 258,191 tons, 49,390 tons of which were launched 
on the Great Lakes. The figures included 42 wooden 
steamers, practically all of about 2325 tons each. The 
total for Italy was 60,791 tons, or about 22,000 tons more 
than the previous year, and it was the highest total 
reached since 1905. It included the largest vessel launched 
abroad during 1918, viz., the turbine steamer Esperia of 
11,393 tons gross. 

The tonnage of seagoing vessels launched in Holland 
amounted to 74,026 tons, which was only half the output 
for 1917. The figures for Sweden were the highest up to 
date ; they showed an increase of 50 per cent. on the 1917 
totals. In France the diminution of output which has 
been going on since 1913 continued during 1918, when 
less than 14,000 tons were launched. 

The total mercantile output of Allied and ‘neutral 
countries for the year under review was 5,447,444 tons. 
This figure has never been approached before in the 
Society's annual summaries ; it is over 63 per cent. higher 
than the output of 1913, the record year prior to the war, 
which, of course, included the output of Germany, Austria- 
Hungary, &c. 

The number of steel ocean going steamers of between 
5000 and 10,000 tons launched during 1918 amounted 
to 439, which represents 28 per cent. of the total number 
of such vessels in existence at the beginning of the war. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





MEIKLE’S THRASHING MACHINE. 


Srr,—Having succeeded in obtaining from the Patent-office a 
copy of the specification of the thrashing machine as patented by 
Andrew Meikle in 1788, and thinking that the drawing attached 
to the same might prove of interest tor comparison with John 
Rastrick’s thrashing machine erected in 1778, and illustrated in 
your issue of March 8th, 1918, I have made a tracing of some of 
the views of the drawing, which I herewith forward for your 
acceptance. Permission has been granted to me by the Con- 
troller of his Majesty’s Stationery-office for copying same, and 
also permission for publication should you deem the views of 
sufficient interest for insertion in Toe Encrneer. The scale to 
which the original drawing is made is nowhere indicated, and no 
dimensions are given thereon. I have omitted the big wheel and 
gearing worked by horse-power, also Fig. 2, a reverse elevation 
of Fig. 3, as to show them would render the tracing of a 
length too ungainly for reproduction. 

I have been unable so far to find any clue as to the date when 
the engraving of Rastrick’s machine was executed by Ralph 
Beilby, of Newcastle-on-Tyne, whom Sir Cecil H. Smith, LL.D., 
Director of the Victoria and Albert Museum, informs me died in 
1817, but as Rastrick removed from Morpeth in 1798, and 
resided for some years at No. 15, Charing Cross, IT think the 
thrashing machine must have been engraved somo time prior to 
that date. William Nicholson says of the ‘early *rashing 





were obtained at one and the same time was industriously 
disseminated by forced-draught enthusiasts over thirty years 
ago. Amongst my recollections of that time are a series of articles 
written by you to demonstrate the absurdity of that opinion, 
but circumstances were such that many engineers preferred to 
accept the opinion ready-made rather than take the trouble 
of thinking for themselves, As a consequence, we have the 
delusion I drew attention to in my last letter, viz., that the 
nature of combustion may be altered by the means used tv 
produce draught. 

It is about time our engineering institutions did something 
to justify their claims to represent up-to-date development 
and practice in the engineering profession. 

Jas. Duntop. 


Glasgow, February, 22nd. 





CHEMICAL STANDARDS. 


Srr,—I am pleased to see in your issue of the 14th independent 
discussion en the above subject, as it should prove useful to 
progress. The value of standards, not only from the purel 
scientific, but also from the commercial aspect, to manufacturer 
and engineers, for minimising disputes on analysis, are not 
sufficiently realised. 

Yet there is no reason whatever to-day why the vexatiou- 
differences between chemists, causing complaints or delay ii 
dispatch of large consignments, might not be avoided, if those 
who issue specifications would not merely state the composition 
they require, but also specify that. it is in “terms of” a 
definite chemical standard—a recognised, analytically stan- 
dardised sample. 
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machines in his “‘ British Encyclopedia,’ published in 1809, | 
Vol. VT., under the heading ‘‘ Thrashing *’ :—“‘ A fixed thrashing ! 
mill worked by two or three horses may be purchased for from ! 
sixty to a hundred guineas, and which in eight hours will thresh 
fifteen quarters of wheat.” 
Artuur LzE. 


Norwood, February 24th 


THE COMBUSTION CAPACITY OF ATMOSPHERIC AIR. 


Sm,—If there is one thing more than another that boiler 
engineers do not know about the boilers they build, it is the 
highest thermal efficiency they can develop on any particular 
fuel. That, however, is not the fault of the boiler engineer. 
The ciréumstances under which boilers are built and installed 
do not in any great number of cases permit of them being tested 
at the widely different rates of evaporation necessary to deter- 
mine the highest thermal efficiency. In fact, so much is this 
the case that some engineers are honestly of opinion that highest 
output and highest thermal efficiency are obtained at one and 
the same time. 

The natural laws under which the combustion capacity of 
atmospheric air operates to promote the efficient combustion 
of fuel provide a direct indication of the conditions under which 
highest thermal efficiency is attained, viz. :—-With any particular 
fuel, and a rate of firing suited to the fuel, every boiler 
develops its highest thermal efficiency when the rate of combus- 
tion is 620 B.Th.U. per pound of air used. 

Every increase in the rate of combustion is accompanied by 
@ corresponding increase in the output, and a corresponding 
decrease in the thermal efficiency until the rate becomes 750 
B.Th.U. per pound of air used. 

Between the rates of 750 and 780 B.Th.U. per pound of air 
used output and thermal efficiency are almost stationary. 

At rates beyond 780 B.Th.U. per pound of air used combustion 
is incomplete, output and thermal efficiency decrease rapidly. 

Similarly, at rates of combustion under 620 B.Th.U. per 
pound of air used, combustion is uncertain and incomplete, 
output and thermal efficiency decrease rapidly. 

From this it will be seen that efficient combustion of fuel 
depends entirely upon the quantity of heat. liberated in a given 
quantity of air. It is quite independent of the chemical com- 
position or the calorific value of any fuel. In fact, all boilers 
are operated by heated air, the quantity of air being the impor- 
tant factor, while the quantity or the quality of the fuel is of 








only secondary importance. 
The opinion that highest output and highest thermal efficiency 
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Those undertaking such a specification could then attune their 
working to that standard, in the knowledge that the referee 
analyst must also do the same. 

A number of standard samples already exist—steel and cast 
iron—which have been standardised jointly by chemists repre- 
senting Government Departments, railways, works, and inde- 
pendent referee analysts, and which owe their authoritative 
value not only to this fact, but still more to their adoption by 
some 200 works and public laboratories. 

Unless engineers and other buyers will specify in terms of 
definite standards, the full value standards can serve will not be 
made use of. Mr. Wragg has mentioned my name only, but my 
son, Mr. N. D. Ridsdale, was joint author of the paper and has 
throughout taken an equal share in the organising of the pioneer 
movement referred to, whilst but for the very great help received 
from all the co-operators, including firms who have supplied the 
steel, and many others who have given useful advice and encour- 
agement, we could not have developed to the stage already 
reached. 

I entirely agree, therefore, that should such a larger scheme as 
Mr. Wragg suggests come into being, those gentlemen ought to 
be on the Board. I trust, whatever course events may follow, it 
will not be one which will tend to check any individual effort, as 
there is so much work remaining to be done that he!p from every 
uuarter is needed. 
: ‘C. H. Ripspare. 


Middlesbrough, February 19th. 





STEAM TENDERS. 


Srr,—Considerable interest having been aroused by 
the publication of drawings of Sturrock’s steam tenders 
in your iseue of January 17th and Mr. Boulton’s letter 
of the 11th inst., it may be worth while to note that the 
tenders at Ashton-under-Lyne were not those supplied to the 
Great Northern Railway, but were a batch of six built for the 
Manchester, Sheffield and Lincolnshire Railway by Messrs. 
Neilson and Co. in 1865. These bore M.S. and L. numbers 194 
to 199, and had cylinders 11}in. by 17in. stroke, inclined at an 
angle of 1 in 10. Six-coupled wheels, 4ft. 6in. diameter, spread 
over a wheel base of 12ft. Capacity of tanks, 1600 gallons. 
These tenders were fitted to standard six-coupled doubled-framed 
goods engines, having 5ft. 3in. coupled wheels ; cylinders, 164in. 
by 24in. stroke; heating surface in tubes being 1056 square 
feet, making with that of the fire-box a total of 1159.5 square 
feet. The steam pressure was 145 Ib. per square inch. 

Lincoln, February 24th. H. G. Krve. 
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Railway Matters. 





THE South Manchuria railway proposes to expend about 
£2,300,000 during the current year on new locomotives 
and rolling stock, while improvements in the track are to 
cost £100,000. 

Ir is announced that Sir Sam Fay is retiring from the 
position of Director-General of Movements and Railways 
at the War-office at the end of this week, and resuming his 
duties as general manager of the Great Central Railway. 


A PROPOSAL has been put forward for the cohstruction 
of a railway under Bombay Harbour from Bombay to 
Hog Island, Panvel and Karjat, with a branch passing 
through Penn and Dharamtar to Mandwa, Kehim and 
Alibag. 

Tue Metropolitan, District, and London Electric 
Railways, whilst having no liability in the matter, have 
given instructions that the holders of those season tickets 
which could not be used during the recent strike are to 
have them extended for a corresponding period. 


Earny next month a scheme is to be submitted to the 
Denbighshite County Council) for providing rural railway 
facilities between Abergele and Llanrwst by way of the 
Elwy Valley. The area that would benefit from the 
scheme stretched from the Vale of Clwyd to the Vale of 
Conway. 

A MEETING of the Committee of Inquiry into Accidents 
to Railway Servants was held on Tuesday, 25th inst., 
Mr. William Collins, K.C.V.O (chairman), 
Hudson, Sir William Marwood. K.C.B., and Sir Robert 
Turnbull, M.V.O., attended. The committee decided to 
make an interim report to the President of the Board of 
Trade. 

On the 19th instant Mr. Wilson-Fox, the chairman of the 
Select Committee of last session on Transport within the 
United Kingdom, was told by Mr. Bonar Law that the 
recommendations contained in the report of the committee 
were taken into consideration when drafting the Bill for 
the establishment of a Ministry of Ways and Communi- 
cations. 

In accordance with the agreement of September 19th 
last the question of the war wages of railway servants 
has recently been further reviewed, but as the Board of 
Trade statistics as to the cost of living remain the same 
as when an extra 3s., making 33s. for the men and 20s. 6d. 
for women, wags given last November, no further change 
is to be made. 

ASKED on the 17th instant as to the recommendation 
of the Select Committee on Transport that the New 
Transport Company, Limited, should be granted facilities 
to increase its capital, Mr. Baldwin said that the Capital 
Issues Committee could not see its way to agree, as it was 
of the opinion that the capital to be raised would be 
devoted to a highly speculative use. 

AccorDING to a statement made by Lord Claud Hamil- 
ton at the East London Railway meeting, on the 21st 
ultimo, the Shropshire and Montgomery Light Railway 
Company, which, owing to the line having only just then 
been opened, had very poor receipts in 1913, has appealed 
to the Railway Executive Committee to recommend the 
Board of Trade to modify the terms, and the Executive 
Committee had agreed to do so. 

On page 158 of our issue of August 23rd last, we men- 
tioned that Mr. E. H. Hiley, the general manager of the 
New Zealand Government Railways, had not renewed his 
agreement, which expired in August last, but at the re- 
quest of the Government was remaining until the end of 
March. Just before the outbreak of war Mr. Hiley had 
worked out a programme of development and re-organisa- 
tion of the railways which could not be taken in hand on a 
comprehensive scale in consequence of the war. He has 
since prepared a second programme to run concurrently 
with the 1914 programme. . 

In a paper read before the Leeds centre of the Institu- 
tion of Locomotive Engineers, Mr. T. Thompson said 
that the methods of ensuring tight fitting stays at the 
North-Eastern Works was noteworthy, every stay 
being provided as required in semi-automatic lathes, 
which are arranged in the vicinity for the purpose. 
The stays are not made in large numbers, but every one 
is produced and made for a particular fire-box and used 
as soon as made. This is done to provide for variation 
through wear and slight differences in manipulation. 
Tt is claimed that this method prevents any risk of there 
being other than an exact fit. 

WueEn the East London Railway was constructed, it 
teminated, said Lord Claud Hamilton at the company’s 
annual meeting on the 31st ultimo, at Spitalfields, where 
the only connection with the Great Eastern main line was 
by a hoist. There exists, however, a double-line tunnel, 
partly completed and in a good state of preservation, 
which, if continued, would join the Great Eastern main 
line between Cambridge Heath and London Fields. 
The East London joins the Metropolitan, but does so in a 
westwardly direction. Lord Claud suggested that the 
completion of the tunnel would afford a new through route 
between the north and south and east, and recommended 
that the Government should do the work in the national 
interests. 

Tue Prime Minister was asked, on February 19th, 
whether he proposed to set up an inquiry into the future 
of the railways of this country ; whether in view of the 
labour denial of the accuracy of his statement of existing 
losses in running the railways he would publish such 
evidence as there was in support of his statement ; whether 
his attention had been called to the demands for the return 
to pre-war fares, and, on the other hand, to the suggested 
drastic revision of goods rates in an upward direction, and 
whether he could make any statement on these matters, 
and, in addition, indicate the length of time during which 
Government control of the railways was to continue. 
Mr. Bonar Law, in reply, said that the question raised 
points which could not conveniently be dealt with in a 
reply to a question, but could be dealt with in connection 
with the Bill setting up the Ministry of Ways and Commu- 
nications. As regards the cost of running the railways the 


Government was then considering in what form the relevant 
figures could best be made public, 


Sir Walter, 








Notes and Memoranda. 





THE electric power stations of Canada have an aggregate 
capacity of 1,844,571 horse-power, Of this practically 
90 per cent. is derived from water. 

Wuar is claimed to be the largest electric motor made 
has recently undergone its trials at the Stafford works 
of Siemens Brothers. It is a direct current machine of 
20,000 horse-power, and is to be used in driving a rolling 
mill. The machine is virtually three separate motors on 
one shaft, and weighs about 300 tons; current is supplied 
to it at 440 volts. 


THE most effective method of waterproofing cement 
is, according to Coal Age, to impregnate the concrete with 
oil whereby. the absorption of water is prevented. The 
application of gasoline, in which from 5 to 10 per cent. of 
paraffin wax has been dissolved, is recommended. The 
fluid can be applied to a concrete surface by a brush, or 
sprayed over it with a hand-pump. 

Tue Council of the Optical Society has decided that it 
would be in the interests of the society to centralise its work 
as far as possible, and with this object in view, the official 
address will be in future :—The Imperial College of Science 
and Technology, South Kensington, S.W.7. This change 
has necessitated the severance of the connection with Mr. 
Dunn, who has in the past acted as assistant secretary at 
39, Victoria-street. 

Accorpine to Mr. D. Milne Watson, the Gas Light and 
Coke Company has, during the war, supplied raw 
materials which, when turned into T.N.T., lyddite, and 
other explosives, would have been sufficient to fill no less 
than 160 million 18-pounder shells. For fuel for the navies 
and munition works of Great Britain and her Allies, 
17 million gallons of oils have been supplied, and in addi- 
tion 13,000 tons of disinfectants delivered. The hundreds 
of miles of roads constructed in France have been almost 
exclusively made with tar produced by the company, five 
million gallons having been delivered. 

Some instances of long life in the case of heating boilers 
were given in a paper recently read by Mr: C. R. Honiball 
before the Institution of Heating and Ventilating Engineers. 
Durability of heating apparatus, particularly of the 
boiler, was a matter of first importance, he said, and it 
was often urged that cast sectional boilers were not as 
durable as wrought saddle boilers, and instances where 
the former required replacement after a comparatively 
short working life seemed to support that opinion. Some 
time ago he had replaced, by a sectional boiler, a saddle 
boiler which had been in active service for over thirty-four 
years. It was in excellent condition, and apart from a 
question of fuel economy was good for many more years 
of service. In another instance, a saddle boiler, after 
thirty years’ service, was replaced by a sectional boiler, 
which had to be replaced by another after nine and a-half 
years’ service. 

SPEAKING at a recent meeting of the Manchester Asso- 
ciation of Engineers, Mr. 8. L. Pearce said that the number 
and size of the power stations of the future would be deter- 
mined almost entirely by the problems of transmission. 
On the average they would not be placed more than 20 
to 25 miles apart. There might be exceptional cases, 
where ample supplies of cooling water and cheap coal were 
available, in which case it would be commercially possible 
to extend that distance. The main transmission. lines 
would probably be laid underground, and worked at 
high pressure—30,000 to 60,000 volts. In the power 
stations of the future they would all be using units of at 
least 25,000-kilowatt capacity. The generating voltage 
was not likely to be much above 6000, but it could be 
stepped up to 33,000 or a higher voltage at the station for 
transmission. Steam pressures would undoubtedly go up. 
They had been using pressures of 250 to 275 Ib. on the 
boilers ; these figures would be raised to 350 and 375. 
A new station was now heing erected on the banks of the 
Tees, where a pressure of 450 lb. was to be used. 


THE English manufacturer has often been accused of 
failing to adapt his products to the needs of foreign 
markets, but a striking instance of the reverse is mentioned 
by Mr. Cecil Walton in the Juurnal of the West of Scotland 
Iron and Steel Institute. In South Africa the Kaffirs 
used an implement which is known as a Kaffir pick, 
which really was a flat spade in the shape of a 
heart. This was used as an axe, as a pick, and as 
a spade. A sample of it was brought home to this 
country and reproduced here. Mr. Walton said that he 
would have defied any man to detect the difference between 
the English and the native article. But still they 
could not sell it. so a representative went out 
from home and right up country. He found there 
was one thing that the Kaffir used the pick for of 
which they knew nothing. That was, he took it out 
of its haft and used it as a cattle call, and they found 
they had not got quite the right note. Having discovered 
this, they reproduced the Kaffir pick with the right note 
and established an enormous trade in it which they had 
retained ever since. 

In a paper recently read before the Manchester Asso- 
ciation of Engineers, Mr. G. H. Hey described the effects 
which jig and tool design had had on rapid production 
in engineering work. Considerable changes in engineering 
works practice had been introduced during the war period. 
Formerly under the old régime, at least 75 per cent. of 
engineering work was produced by skilled labour and was 
of limited production. This was the natural result 
of the peculiarly specialised demands of English pur- 
chasers. The war, however, wrought changes in these 
methods. A new phase of methods of manufacture had 
been entered upon. Repetition is the order of the day, 
opening up wide scope for the ingenuity of designers of 
jigs and tools, but it is considered that over-specialisation 
has led to a dearth of skilled engineers in comparison with 
engineering output. With the present transformation 
from war to peace production the question of specialisation 
will necessarily come to the fore. With standardisation 
of parts, that of jigs and fixtures naturally follows. Auto- 
matic machines are still in theirinfancy. When engineers 
decide to manufacture articles in quantities, automatic 
machines can and will be tooled up to produce these parts, 
however complicated. This applies to milling, drilling, 
and all other machining operations. 





Miscellanea. 


— 


Tue Ukrainian Government is said to be preparing 
— for a canal to connect Cherson with Danzig, or 

onigsberg. 

APPLICATION is being made by the Oldham Council for 
permission to borrow £150,000 to be expended on generat- 
ing plant, mains, &c. 

Durtne last year the dredgers of the Sydney Harbour 
Trust Commissioners removed over 1,300,000 tons of 
material from the harbour. 


Tue exports of copper from Chili up to the end of January 
amounted to 74,775 tons, an increase of 1700 tons over 
the corresponding period of last year. 

Tue Board of Trade has approved the scheme of the 
Bury Town Council for electrical power plant extensions, 
and the Local Government Board is to be asked to sanction 
@ loan of £94,000. 

Lecrurive on the Financing of Oilfields before the 
Institution of Petroleum Technologists, Mr. Montagu 
Summers said that the capital invested in oil enterprises 
amounts to some £125,000,000. 


AT a recent meeting of the Council of the Institution 
of Automobile Engineers, Mr. Thomas Clarkson, M. Inst 
C.E., M.I. Mech. E., was unanimously elected president - 
of the Institution for the ensuing year. 


THE new plant of the Electrolytic Company of Australia 
is producing over 90 tons of high-grade zine per week, and 
a scheme is being considered for the installation of another 
plant to give 100 tons per day of electrolytic metal. 


A Norwecran factory has succeeded in obtaining 
aluminium from what is locally known as Labrador Stone, 
which is found in large quantities in the western part of 
the country. Hitherto this stone has been looked upon 
as having no commercial value whatever. 

THE purchase by the Northumberland Shipbuilding 
Company of the business of William Doxford and Sons, 
Sunderland, at a price of over £3,000,000, constitutes a 
combination having 15 shipbuilding berths, and capable 
of constructing vessels up to 15,000 tons deadweight. 


ARRANGEMENTS are being made at Canterbury, New 
Zealand, for the manufacture of caustic soda and hydro- 
chloric acid by the electrolysis of common salt. The 
necessary power is to be provided from the Lake Coleridge 
power plant. Another proposal in connection with the Lake 
Coleridge plant is the electric smelting of steel. Several 
1 to 2-ton furnaces could be worked during the light load 
period of the night. 

WE hear that, subject to Treasury sanction, the British 
Overseas Bank, Limited, will start business within the next 
few months. One of the principal objects of the new bank 
is to promote foreign trade by means of financial assistance, 
and its promoters are the Anglo-South American Bank, 
Limited, Glyn, Mills, Currie and Co., the Northern Bank- 
ing Company, Limited, the Union Bank of Scotland, 
Limited, and Williams Deacon’s Bank, Limited. 

Tuts year’s British Industries Fair, organised by the 
Board of Trade, opened on Monday, February 24th, and 
will remain open until Friday, March 7th. I is 
again restricted to the same four trades as last year, 
but the number of exhibitors has, however, again in- 
creased considerably, and about 150 more firms than in 
1918 will be exhibiting. The trades are paper, printing, 
and stationery, glass and pottery, fancy goods, toys. 

In compliance with the desire of the President of the 
Board of Education there has recently been placed in the 
Science Museum, South Kensington, London, a full size 
working drawing of the rotary engine designed by Isaac 
Smith. The working drawings illustrate an engine with 
three cylinders. The inventor is Mr. Isaac Smith, 
M.I. Mech. E., and the only surviving son of the late Sydney 
Smith, inventor of the pressure gauge, and was patented 
many years ago. 

Wits the object of assisting chemists at present serving 
in H.M. Forces on their demobilisation, the Chemical 
Industry Club, 2, Whitehall Court, London, S.W. 1, 
offers temporary honorary membership to officers and 
men who are now serving in H.M. Forces, or who 
have served and have not since entered civilian em- 
ployment, who are approved by the Committee as 
having the requisite status as chemists ; such membership 
to date from their election and to continue for a period 
of three months, which may be extended at the discretion 
of the Committee. 

Many devices have been thought out and perfected 
during the present war for locating enemy submarines 
when submerged. According to an article in L*Ilustra- 
tion for February 8th, the French claim that the more 
recent successes were due to an invention of one of their 
officers, Captain Walser. This inventor’s idea is based 
on the refraction of sound-waves when transmitted from 
one medium to another. When coming from a source 
situated some distance away these waves are parallel, and 
remain so on condition that their propagation is unim- 
peded. In practice, the device consists of an “acoustic ” 
lens, which causes the waves to converge to a centre 
—which in this case is inside the observation boat—when 
they are strengthened and capable of isolation. The 
different points of emanation set up as many distinct foci 
as there are points, the geometric loci of these foci being 
approximately a circle. As the seat of the foci depends 
on the direction in which the sound is travelling, the 
position of all may be deduced from a knowledge of the 
position of one of them. The lens is formed by a number 
of dises, capable of vibration, which cover a number of 
holes drilled in plates placed on each side of the vessel, 
these plates replacing the hull itself at these particular 
parts. The sound is transmitted to sound-horns capable 
of suitable motion by special gear. When the observer is 
listening, the horns—one on each side—are trained by him 
until they arrive at the position corresponding to maximum 
intensity. Either empirical or comparison methods are 
used in judging the distance away of the submarine whose 

ring is sought. The apparatus described closely 
resembles the hydrophone originally developed for use 
with submarine bells, and during the war employed for the 
detection of submarine boats, &c, 
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INQUIRY. 


WIGINARITT METALLIC PACKING. 


Sir,—Are any of your readers able to give me the name and 
address of the makers of Wiginaritt metallie packing. 
G. F. 8. 
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Our Special Commissioner 
in 
Belgium. 

In view of the numerous letters which have reached 
us from British firms desiring information as to the 
precise needs of the Belgian and French engineering 
industries, and inquiries which have been made by 
firms in these Allied countries asking where materials 
and equipment urgently needed to restart devastated 
factories and put public works again in operation can 
be obtained, we have despatched a Special Commis- 
sioner, in the first place to Belgium, to investigate 
and report upon the present conditions of the manu- 
facturing industries in that country. He has visited, 
or is in course of visiting, the Liége, Charleroi, 
Namur, Mons, Ghent, Brussels, and Antwerp districts, 
and will in a series of special communications, the first 
of which appears on page 204, deal with the require- 
ments of the manufacturing and transport industries 
and the public services of the country. These articles 
will be of service to Belgium in making more widely 
known the character of the damage sustained by her 
industries and general utility services through enemy 
action and as indicating the immediate needs in 
the way of replacement, and should also give useful 
information to our own engineering trades concern- 
ing the volume, and, indeed, the precise character 
of the requirements which can be filled from British 
manufacturing sources. 











Electric Welding Problems. 


In spite of the fact that electric welding has, in 
various forms, been commercially operated for a 
quarter of a century or so, the large majority of 
engineers appear to have awakened to a sense of some 
of its possibilities only during the last year or two. War 
work was, of course, responsible for this attention to 
what we have recently seen described in print as “a 
new industry.” New it certainly is not, in the sense 
that there is novelty in it ; but it is true that it has of 
recent times been applied to purposes for which a 
couple of years ago had it not been deemed suitable. 
As a consequence, large numbers of articles have been 
written on the subject, and many papers have been 
read which have dealt with the matter either in 
general terms or in connection with some of its par- 
ticular aspects. We, ourselves, have considered it of 
sufficient public interest to prepare a series of articles 
which is now appearing in our columns, and which 
will, when completed, be found to cover the whole 
field fairly completely. In the preparation of the 
series we have been struck by the lack of agreement 
which exists on many points, and the recent discussion 
on Mr. Heaton’s paper before the Institution of 
Mechanical Engineers has only served to emphasise 
the fact that there is a wide divergence in the views 
held. It is perhaps not to be wondered at that this 
should be so. Problems arose during the war period 
which had not previously been encountered, and for 
the solution of which no precedent existed. They 
were attacked and solved by many different workers, 
who approached them from different directions, and 
each, having attained success, is, not unnaturally, 
confident that his method is the best. Though A 


and B may have proceeded on lines which differed— 
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possibly entirely, possibly only in small degree—and 
though both may have achieved results which, from the 
point of view of each, are satisfactory, yet it may 
be that neither has done the work by what is really 
the best method or in the best manner having regard 
to the highest efficiency both in labour and material. 
To our mind it is most probable that the lack of agree- 
ment to which we have alluded is attributable largely 
to the fact that the whole subject has not hitherto 
received sufficient scientific investigation. We do 
not yet know the full extent of the possibilities of 
electric welding. 

Let us for a moment consider some of the points on 
which all electric welders do not see eye to eye. The 
question which at once springs to the mind is that of 
the electrodes employed in are welding. Broadly 
speaking, three types of electrodes are in general use—- 
the carbon, the bare metal and the flux coated metal. 
Of the three the carbon electrode has been the 
longest in use, and with it successful results have been 
and are being obtained. But while there are those 
who assert that a flux is needed with the carbon 
electrode, with the object both of ensuring as perfect 
a flow of the metal as possible, and of preventing 
oxidation of the heated metal, it is a fact that quite 
satisfactory work has been done for over twenty vears 
with the carbon are without any flux whatever. 
Then, again, the advocates of the metal electrode 
assert that it can do all that the carbon electrode can 
do, and do it better, but even in this direction there 
are rival camps. The bare metal electrode has up till 
quite recently been deemed, in the United States, to 
be superior to the electrode furnished with a flux: 


. forming coating, whereas coated electrodes are almost 








universally employed by workers in this country. It 
is undeniable that good work has been done with both 
kinds of electrodes, but there are two significant facts 
which claim attention. The first is that, apparently. 
the coated electrode is gaining in favour in America. 
and the other that there is no settled agreement as to 
what the composition of the coating should be. 
Another matter concerning which there is difference 
of opinion is as to whether the work or the electrode 
should form the positive pole of the arc. Originally, 
on the introduction of the carbon are process, the 
electrode was made positive. Then it was found that 
the carbon of the electrode was carried across the arc 
and entered into composition with the heated metal 
being operated on, thus altering its character. So a 
change was made, and when the metal electrode was 
adopted the altered polarity was maintained. Now, 
as great an authority as Mr. Kennedy, of the British 
Arc Welding Company, has stated that as to which 
should be the positive pole depends entirely upon the 
temperature which it is desired to reach. The fore- 
going are just a few examples. They might be con- 
siderably amplified, but enough for our present 
purpose has been said. It is quite evident that in 
arc welding, at any rate,there are many points on 
which opinions differ very materially. 

Now, we are far from saying that the advocates of 
the various methods and systems are wrorg in the 
views they hold and in the assertions they make. It 
is quite possible that each of the methods and systems 
in vogue may have its own special utility ; be better 
for one particular class of work than any other. It 
is quite conceivable that it should be so since it 
appears to be acknowledged that the oxy-acetylene, 
oxy-hydrogen, and oxy-coal gas blowpipes each has 
its own sphere in which it operates better than 
any of the electric arc processes. It is even within 
the bounds of possibility that equally good work can 
be effected by all the systems; but in order to be 
certain on the subject our knowledge of the whole 
question will have to be materially increased. The 
situation appears to call for a complete and syste- 
matic investigation. It is not only the points to 
which we have alluded that call for elucidation. There 
are many other matters which it would be most inter- 
esting, if nothing more, to have thrashed out. We 
might mention, for instance, the effect of welding 
temperatures on metal which has undergone heat 
treatment, with particular reference to the practice, 
which is coming more and more into favour, of weldirg 
small pieces of high-speed steel to shanks of less 
valuable material. Then, as a speaker at the 
Mechanical Engineers said the other evening, the 
question of the relative merits of alternating or direct 
current for arc welding deserves closer study. In 
fact, the more the matter is considered the more 
desirable does it appear that it should be systematic- 
ally inquired into, with a view to obtaining the best 
possible out of every phase of it. We are far from 
being satisfied that finality has been reached in any 
one direction. Methods are being practised which 
may well be termed crude. Perhaps they cannot be 
improved upon, but that would appear to be most 
unlikely. In any case, it would be worth while to 
make sure that no improvement is possible, since any- 
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thing which can effect even a small amelioration of 
present conditions is to be welcomed. It must not 
be supposed that there has been no studied investiga- 
tion of any kind, for that is not the case. Both the 
Admiralty and Lloyd’s have concerned themselves 
in the matter, and the United States have appointed 
a very influential research committee. But valuable 
as have been the results arrived at by these bodies, 
they hardly represent the comprehensive study of the 
whole question which we consider the situation 
demands, and they have very largely been concerned 
with but one aspect of the case—the application of 
electric welding to shipbuilding. We consider that an 
inquiry with a far wider scope to be so desirable as to 
be essentially necessary. It would be a thousand 
pities if “a new industry ’—for so it may be termed 
when considered in numerous directions—were to 
develop on undesirable lines. The constitution of 
the body which should be charged with the investiga- 
tion may be somewhat difficult to determine. for to be 
as successful as everyone would wish it to be, it should, 
we think, be international in character. That, how- 
ever, in these days of proposed universal brotherhood 
should not be an insurmountable obstacle. Other 
essentials are, of course, that it should be carried out 
- by eminently practical and impartial methods. 


Future of the French Iron and Steel Industries. 


THE question of the future position of the French 
iron and steel, engineering and shipbuilding industries 
is attracting considerable attention in that country, 
both in the columns of the newspapers and in the 
legislative chambers, and it is of interest to other 
nations to note the prospective developments which 
are being aimed at for the expansion of the industries 
in question from the basis of iron and steel and coal. 
We may leave out of account the accusations made 
that the war would have terminated a year earlier it 
the French had not uncovered the extensive iron ore 
mines in the Briey region to the Germans immediately 
before the outbreak of the war. The fact that the 
French troops were withdrawn just over six miles from 
the frontier so as to avoid any danger of contact with 
the Germans affords ample evidence, if any were 
needed, that France had no desire to become involved 
in war. But it is impossible for other pre-war problems 
to remain undiscussed, because they have an im- 
portant bearing on the future, particularly in regard 
to the iron and steel industry. M. Loucheur, Minister 
of Industrial Reconstruction, in the Chamber of 
Deputies recently paid a high tribute to the assistance 
rendered by iron and steel makers during the war, 
especially to the part played by their representative 
association—the Comité des Forges. At the same time 
the Minister felt constrained to criticise the policy of 
the iron and steel makers prior to the war, with the 
hope that future years would witness a complete 
change of policy, to the benefit of the mechanical and 
engineering and shipbuilding industries in general, 
and the export trade in railway rolling stock and 
machinery in particular. Those who have watched 
the expansion of the French iron and steel industry 
in the course of the present century have always 
been ander the impression that the native makers 
were progressing gradually, and that, having regard 
to the enormous Iron ore resources existing in the 
east and in Normandy, France, although hampered 
in a rapid development by the comparative scarcity 
of domestic supplies ot coal and coke and of labour, 
was becoming a great stecl-producing country. It 
would now appear, however, that the iron and steel 
interests are accused of having starved the engi- 
eering and shipbuilding industries. 

The progress of the French iron industry is shown 
by the fact that the production of pig iron between 
1903 and 1913 increased by 2,400,000 tons to over 
5,000,000 tons in the latter year, or a percentage 
augmentation which was greater than that which 
obtained in Germany in the same period of years. 
But the Minister of Industrial Reconstruction refuses 
to accept percentages as the basis for comparison. 
In his opinion, only absolute figures come into ques- 
tion, and in this sense he looks at the enormous 
growth of 8,000,000 tons in the output of pig iron in 
Germany in the identical decade. It is unfortunate 
that this comparison leaves out of consideration the 
relative size and population of the two countries, as 
when measured by this standard, both the per- 
centage gain and the absolute increase on the part 
of France cannot be said to have been unfavourable 
to that country. Another important factor, however, 
was and still is operative—the comparative scarcity 
of coal and coke and of labour. But the Minister 
contends that Germany did not possess the requisite 
home resources of iron ore for accomplishing her 
great progress. She knew, however, how to obtain 
additional supplies of ore from other countries ; con- 
sequently the French iron and steel makers also should 


“have discovered ways and means for procuring supple- 


| mentary supplies of coal and coke. An argument of 
this nature would carry greater weight if it had been 
shown that it was actually possible for the iron and 
steel producers to obtain more considerable deliveries 
of coal and coke from abroad at a time when the 
total imports of coal and coke already exceeded 
20,000,000 tons per annum. It may be observed that 
if additional supplies had been imported from Ger- 
many, a further export of iron ore in exchange would 
have been necessary, and a still further increase in 
the German production of pig iron would have 
resulted. As a matter of fact, successive French 
Governments or the legislative chambers for a number 
of years past have prevented French coal and iron 
and steel interests from developing any new coalfields. 
They have refused to grant any new concessions, 
with the consequence that whilst the production of 
the native mines already conceded slowly increased, 
the augmented output was not in proportion to the 





rapidly growing consumption. After years of pro- 
crastination, however, a new Mines Bill is now before 
the country to remedy this evil; but whether it will 
do so, time alone will prove. Concessions in future 
are to be for seventy-five to ninety-nine years, 
instead of being perpetual, as in the case of the mines 
now being worked. 

The time is looked forward to when France, with 
the addition of Alsace-Lorraine, or rather with the 
production of Lorraine, will have an annual output 
of 11,000,000 tons of pig iron per annum. Some 
authorities place the quantity as high as 13,000,000 
tons. The question arises as to what makers will do 
with the tonnage if, under the pressure or assistance 
of the Government, they are able to increase the 
make even to the lower estimate of the two. It is 
not expected that the domestic consumption will 
surpass 5,000,000 to 6,000,000 tons per annum, and 
it will therefore be necessary to find export markets 
for approximately 5,000,000 tons per annum. M. 
Loucheur reproaches the iron and steel makers for 
having neglected the export trade before the war, 
and he blames largely the protection afforded by 
the import duties on iron and steel for the alleged 
indifference shown by producers towards the develop- 
ment of the export trade. This neglect had the 
further disadvantage, in his opinion, that it prevented 
the native engineering firms from competing with the 
Germans ; and the iron and steel producers, whilst 
gradually devoting profits to the extension of their 
works, never once thought that they ought at the 
same time to have supplied the engineering works 
with steel at prices which would enable them to 
compete with other countries. How this aim is to 
be achieved now or in the future, the Minister of 
Industrial Reconstruction has explained on several 
occasions in the legislative chambers. His plan is 
to reduce the cost of producing coal and coke and 
increase the tonnage of coal raised to the surface. 
If this object can be accomplished in one way or 
another—by the abolition of the import duty on 
coal, the limitation of colliery companies’ dividends, 
or the share to be taken by the State in mining profits 
under the new Mines Bill—it is hoped to be able to 
find markets abroad for the absorption of the surplus 
production of 5,000,000 tons of iron and steel per 
annum in the form, not of joists and rails, as in the 
past, but in the shape of rolling stock, machine tools 
and machinery. At the same time it is intended to 
expand the shipbuilding industry so that the country 
may possess a large mercantile marine, and on this 
point the Minister of Shipbuilding Reconstruction 
states that if plates, angles, &c., are supplied to the 
French yards at the same prices as those charged to 
British shipyards, the French will be able to turn out 
at the same prices as the British. 
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Ways and Com 


Leave to introduce a Bill for the establishment of a 
Ministry of Ways and Communications was given to 
the Home Secretary on Wednesday afternoon last, 
and the Bill was read a first time. It has not yet 
been printed, so we do not know its full purport, but 
some light was thrown on the subject in Mr. Shortt’s 
speech. There is, at present, no avowed intention 
to nationalise the railways, nor has any indication 
been made as to what the policy is'to be, but the 
Home Secretary observed that in view of the im- 
portance of transportation, it was not right that 
it should be left to private enterprise and be subject 
to private gain. Attention was also directed to the 
conclusions of Mr. Wilson-Fox’s Select Committee 
on Transport within the United Kingdom to the 
effect (1) that the organisation of the transport 
agencies of the country—and particularly of the 
railways—cannot be allowed to return to its pre-war 





position, and (2) that the temporary arrangement 
for the control of railways and canals during the war 








would not be satisfactory as a permanent settlement, 
It is proposed that the Minister of Ways and Com. 
munications shall take over the control now exerciseq 
over the railways and canals—no mention was made of 
the powers of the Board of Trade in this and othe; 
matters—and that, assisted by the Select Committee 
on Transport—to be re-appointed—a scheme shal], 
within the two years from the declaration of peace 
for which the control has to continue, be devised. 
In answer to Sir Edward Carson, the Home Secretary 
said that the Bill applied to Ireland. 

Except in regard to one point—or perhaps two— 
to which we will refer later, there cannot be any 
objection to the passage of such a Bill, for it is purely 
an enabling measure to allow the Ministry to be 
established. What are to be the duties of the new 
Ministry must be decided later, and whatever they 
may be they will have, the Home Secretary agreed, 
to receive the sanction of Parliament. Meanwhile, it 
seems, much depends upon what may be recom- 
mended by the re-appointed Select Committee on 
Transport. The Committee was set up “for the 
purpose of considering what steps, if any, it is desir. 
able to take to develop and improve the internal 
facilities for transportation within the United King. 
dom; to secure effective supervision and co- 
ordination; and to ensure that such develop- 
ments and improvements shall be adequate and 
suitable to meet the national requirements.” Given 
such another chairman and body of members 
as on the previous occasion, a thorough investi- 
gation and sound recommendations may be relied 
upon. Furthermore, the railway companies may be 
expected to take action with a view to educating 
public opinion. Hitherto they have adopted a policy 
of silence, and only revealed their case when attacked in 
the Courts or before a commission or committee. Mr. 
Shortt was quitecorrect when, on Wednesday, he spoke 
of the vital importance oftransport. In view, therefore, 
of the necessity for our having the best possible scheme, 
those in possession should indicate what they have 
done ; they might even prepare and submit a plan of 
their own. The companies should see to it that their 
record as regards the prosecution of the war is before 
the public, and what could be done, under company 
ownership, towards unification should be indicated. 
The public should be told that there has hitherto been 
no authority for such a step as nationalisation ; that 
the companies are willing to be controlled to a 
certain degree by the State, and to allow traders and 
the public to co-operate with them. Much, tuvo, 
could be made of the situation in the United States 
where, after twelve months of Federal control, the 
railways are likely to be returned to their owners on 
June 30th next, without waiting until the period 
expires that the Act authorised—twenty-one months 
after the declaration of peace. The United States 
Railroad Administration was established at the 
beginning of last year. All the railroads were worked as 
one continental system, and thus enormous economies 
were effected, and yet the year ended with an esti- 
mated deficiency of fifty million pounds. 

Mention should be made of the fact that the Bill 
proposes to authorise the new Ministry to deal not 
only with railways, but with all forms of transport 
and with the supply of electricity. Itis in the matte: 
of roads that it will meet with opposition. Mr. 
Joynson-Hicks stated on Wednesday that the 
Roads Parliamentary Committee had already 285 
members, all of whom were opposed to the proposal 
that roads should be under the same control as rail- 
ways; they wish for a continuation of the Road 
Board. It was also stated that these roads are 
under 2000 different authorities—a fact that, to our 
mind, rather supports the present proposals of the 
Government. For the present we need say no more. 
but when the Bill is printed we shall return to the 
subject. 








The Reconstruction of Belgian 
Industries. 
No. I. 
(By our Special Commissioner.) 
BrusseEts, February 20th. 


Betcicm has won the war, but she has lost her 
industries. This, in a single sentence, crystallises the 
industrial situation of the country from which I write. 
It is the impression made by visits to the Liége and 
Charleroi districts, the two principal centres of iron 
and steel production, the works and mines of the Mon 
and Namur area, to the ports of Antwerp and Ostend, 
to the foundries scattered up and down the country, 
the locomotive construction and workshops and to the 
engineering establishments at Ghent and Brussels 
At the capital it was possible not merely to inspect 
factories despoiled or destroyed by the enemy, but to 
meet some of those who are engaged in the important 
work of reconstruction, and who could speak of what 
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is going on behind the spectacle of pillage which” the 
country everywhere presents. For it is not only the 
great factories of the country which were the 
object of a policy of ruthless spoliation, but the trans- 
port system, including the railways, ports and inland 
navigations, have been put out of gear and the public 
services disorganised. The railways in particular 
have been badly hit, and accidents, one of which 
occurred to a train in which I was a passenger, are 
frequent. In a word, Belgium lies almost prostrate 
as the result of the work of an enemy who has been 
compelled to sue for peace. It is. one of the tragic 
ironies of the great War. 

Here in Brussels it has been my privilege to meet 
those connected with the great commercial combines 
which have enabled Belgium in past years to make 
so successful a bid for a high position in international 
trade, and to gather from the records of the numerous 
works included in the various associations, the manner 
in which a callous foe sought to accomplish the 
industrial ruin of a country which his armed hosts 
failed to conquer on the field of battle. From 
all lips and from men connected with many 
different interests the same tale has been told. 
It is a story of calculated theft and destruction, and 
reinforced as these narratives have been by personal 
inspection of many of the devastated works, they 
leave an unfading impression on the mind. 

In the early days of the war the acts of wanton 
carnage committed by German troops in Belgium 
shocked the world, but those who are familiar with the 
atrocities of Aerschot and Louvain, and other orgies 
of destruction, are in one sense more impressed 
by the cold, deliberately planned work of pillage and 
ruin which were carried out in connection with 
Belgian industries, and the publie services on which 
they depend, when it became obvious to Germany 
that the war could not be won on the battlefield, and 
that Belgium would have to be evacuated. The 
revelations recently made by Monsieur Klotz, the 
French Minister of Finance, and confirmed by 
a secret document made public by the Lille 
Chamber of Commerce, give proof that the in- 
dustrial and commercial ruin of Belgium and France 
was an integral part of the war aims of Germany, and 
that the manner in which it could best be effected 
had been planned by experts in advance. It is only 
necessary to pay a visit to some of the principal 
factories, to inspect a section of the railway system, 
or one of the important waterway links in the chain 
of communication, to view one of the almost derelict 
telephone exchanges of the great cities o7 the country, 
or to stand on the deserted quays of the great port 
of Antwerp, to realise that the work has been carried 
out with a ‘scientific thoroughness which has left 
few, if indeed any, loopholes for error. There is no 
difficulty in giving full credit to the statements made 
by those occupying responsible positions who speak 
from actual knowledge of the situation in all its details, 
that the work was directed, not by soldiers as acts 
of vengeance arising out ‘of the bitterness of defeat, 
but by engineers and scientists whose special know- 
ledge enabled them to devise the surest means of 
laying industrial Belgium in the dust. 

The result is that, although beaten on the field of 
battle, the victory is for the time being with Germany. 
Her own industries are practically intact, and 
strengthened by the plant and materials filched from 
the gallant little nation which sustained the first 
shock of the great war, are probably in a better 
position than ever before—if internal disruption can 
be averted—of entering upon an era of keen com- 
petitive trading. There will be a reckoning, of course ; 
whatever may be the fate meted out to Germany by 
her own peoples, and that may be a hard one, she 
must be forced to disgorge the stolen weapons of 
industrial warfare. Belgium is already engaged in 
the preparation of her demands for restitution and 





recompense. The Comité Central Industriel, which 
has its headquarters in Brussels, and in which is now 
included over seventy industrial associations, has 
undertaken this task, and indeed it has been in pro- 
gress for a period of nearly two years, almost under 
the eyes of the enemy. The bill to be presented, large 
as it is—two industries of which the figures have 
been shown to me total over 5000 million francs at 
post-war values—constitutes only part of the loss. 
The records which have been compiled, and a few 
of which I have had in my hands, are, in the case of 
some of the great iron and steel works, thick volumes, 
and tell of Josses unparalleled even in war. These 
lists of stolen property form a terrible indictment of 
German policy. Theft and damage is not all, however. 
There is a loss arising from the stoppage of work 
which was long since imposed on all factories and 
trading concerns in the military and fighting zones, 
including the surrender of profits and goodwill, and 
the cost of unemployment which must be borne by 
the industrial community. To these items must be 
added the Joss of revenue on public works. Germany, 
it is assumed, will be compelled to make restitution in 
money or in kind, and the hope is strong that enemy 
industry will be penalised until Belgium is able to 
enter the lists again on at least equal terms. 

_ Meanwhile, however, our ally has lost all. Her 
industries are, it is hoped, only stagnant, but for the 
time being they wear a look of death, and unemploy- 
ment is increasing to a dangerous extent. Perhaps 





the most hopeful feature of the situation which 
emerges from intercourse with the men who have : 


been engaged in the great engineering industries of 
the country, and who are looking for the means to 
revive them, is that after having endured the worst 
that could befall a small nation fighting for its very 
existence the country has never lost heart. Years of 
ill-feeding and the irksome presence of a braggart 
foe may have left their physical effects on the people, 
and indeed these effects are evident, but those respon- 
sible for the industrial destinies of the land have never 
ceased to believe that Belgium would survive to 
carve out for herself a new niche in the temple of 
industry. It is impossible not to be impressed by 
the ardent desire to reconstruct the industrial edifice, 
and by the impatience with which her people await the 
outside aid which alone can enable the foundations 
of the building to be laid. 


FINANCIAL ASSISTANCE ESSENTIAL. 


What Belgium needs above all else at this moment 
is speedy help of the right kind, and it will be my 
object to indicate, as the result of personal inquiry 
on the spot, the character of the assistance which 
can be immediately rendered by Great Britain. One 
of the chief difficulties at the present time arises from 
the high prices of raw materials, semi-products and 
manufactured goods, such as Belgium requires, and 
the fact that the necessary large credits must be 
arranged. The last named is a primary consideration. 
There are many travellers at the present time who 
are touring Belgium on behalf of British manufacturers 
with the object of effecting sales of manufactured 
materials for cash. This is not the kind of assistance 
calculated to prove of real use to our ally. What is 
needed is stocks of raw materials to give her a fresh 
start in the manufacturing arena, as well as the 
necessary factory equipment to enable the work of 
production to be put in hand. 

The first need is to deal with the financial question. 
There is a temptation on the part of Belgian manufac. 
turers to postpone the placing of orders for raw 
material and works equipment in Great Britain in 
the hope that prices may come down, or at least that 
free freight may be given, and that much larger 
credits than have vet been available may be arranged. 
The Belgian Government is naturally anxious to make 
possible the placing of large orders with British firms 
without any further rise of exchange. Something 
has, of course, already been done in this connection 
by the British Government and by banking interests, 
and as perhaps the exact situation is not fully 
understood at home, it may be of interest to set out 
the facts. The British Treasury, alone among the 
Allied Governments, has, at the time of writing, 
although it is known that negotiations have reached 
an advanced stage with other allied Powers, arranged 
to open a temporary credit for the Government of 
Belgium for the stated purpose of facilitating “ the 
task of that Government and of its Nationals in 
placing orders for the produce and manufactures 
of the United Kingdom required for the restoration 
of Belgium pending the receipt of compensation from 
the enemy Powers.’’ This credit has been placed 
to a special account at the Bank of England against 
the discount of Belgian Government Treasury Bills 
of three months up to an aggregate face value of 
£9,000,000 in the first instance, the arrangement 

eing that such bills will be renewable until the receipt 
of compensation from enemy Powers enables them to 
be discharged pari passu with the liquidation of any 
similar advances which may be made by other 
allied Governments, subject of course to such general 
principles as may be laid down by the Peace Con- 
ference as to the disposal of the assets made available 
by enemy nations. The proceeds of the above credit 
are being administered by the Belgian Exchange 
Committee subject to the general approval of the 
British Treasury, the understanding being that, 
except by special agreement the orders shall be 
confined to the manufactured produce of the United 
Kingdom and to raw materials of industry produced 
within the United Kingdom, of which a net surplus 
is available for export, and that the orders shall be 
for delivery within a period of six months. The 
present credit is inclusive of the arrangements 
for guaranteed orders up to £4,000,000, which have 
been already approved. It is understood, of course, 
that the Belgian Government will do everything in its 
power to ensure that all orders are financed out of 
private credits as far as possible, the balance only 
falling upon the Government credit. In addition 
to the Government credit, a group of British banks 
has arranged an acceptance credit to an amount of 
£4,000,000 for the purchase of essential commodities 
in Great Britain, and the mode of procedure is prac- 
tically the same as that in the case of the Government 
credit. Bills will be issued for a currency of three 
months and wil] be renewable three times so as to 
make the full period of credit one year. All orders 
placed in connection with these credits are, it is 
understood, to be given a serial number by the 
Belgian Exchange Committee, and notified by it 
to the British Treasury and to the Brussels Office 
of the Belgian Trade Reconstruction Committee, 
the functions of which are discussed in what. follows. 
The British Treasury has arranged to discount bills 
up to the value of £500,000 to afford a working 
balance, and will at any time discount further bills 
on receiving notification that orders corresponding 
to stated serial numbers have been paid for up to the 


amount required to restore the working balance to 
£500,000. In so far as orders executed out of these 
credits by British Government departments require 
expenditure in Belgian currency, such currency will 
be obtained by the British Government Departments 
direct from the Belgian Government. 

The only remark it is necessary to add in connection 
with these credits is that they are wholly inadequate for 
the purpose in view, and it is satisfactory to note that 
this fact is recognised by those responsible for the finan- 
cial aspect of the question, and that it is only regarded 
as a first instalment of what will be required for the 
reconstruction of Belgian industries. 

Reference has been made above to the Belgian 
Trade Reconstruction Committee, and a word or 
two may, with advantage, be written as to the 
operations of this body. The Committee is a section 
of the Overseas Trade Department of the Foreign 
Office, with an establishment both in Brussels and 
in London, and to it has been entrusted the task of 
collecting the necessary data required in order to 
undertake the restoration of Belgian industries. 
The information which is available will be at the 
disposal of British manufacturers who are desirous 
of supplying materials to Belgian manufacturers, 
and an important part of the work of the Belgian 
trade section will be to give information as to the 
financial standing of Belgian firms with whom it is 
in contemplation to transact business. In addition 
to this special British organisation, it should be 
mentioned that an Inter-Allied Commission for the 
reconstruction of Belgium has been established. It 
is a little difficult of course to separate trade questions 
under present circumstances from those concerned 
with reconstruction, but the dividing line which has 
been marked out is, that where British Government 
credit is involved, British delegates on the Com- 
mission shall have the power of veto on the ex- 
penditure of British credit in proposals which may be 
put forward from time to time. It is as well to 
emphasise at this point that no Government credit 
in connection with the reconstruction of Belgian 
industries has at the time of writing been granted by 
any country other than Great Britain. 


TRADE RECONSTRUCTION. 


I have had an opportunity of learning something 
of the work which is being carried out by the Brussels 
as well as the London office of the Belgian Trade 
Reconstruction Committee, and the result ought to 
be the compilation of an accurate record of Belgian 
requirements, which should enable the work of giving 
the necessary relief to be undertaken on sound lines. 
The whole subject will, at the proper time, be laid 
before a special meeting of the Inter-Allied Commis- 
sion, which will decide on joint measures. The 
whole business is still, however, in its infancy, and 
it is quite obvious that this work as well as the forma] 
indictment of Germany, which is being undertaken 
in Belgium by industrial organisations will take a 
great deal of time Help is, however, needed at the 
earliest possible moment, and although it will not 
be possible in the time which is available for my 
inquiry to present anything like a complete list of the 
requirements of Belgian manufacturers, it will be 
possible to give the British engineering trades im- 
mediately a great deal of the information which is 
essential to the work oi relieving the more pressing 
needs of Belgium, and of setting her industries 
on the first steps of the long road of reconstruction. 

An early amelioration of existing conditions may 
also be obtained by the recovery from Germany of 
machinery and material which have been removed 
but which can be traced, a demand for the return of 
which is to be forthwith presented. There is a 
feeling, however, that it would be a mistake to place 
too much reliance upon the handing over of any 
substantial quantity of plant suitable for immediate 
use, and it may be assumed that the return of that 
portion of it which is in the best condition will be 
evaded until the last moment by the enemy. If an 
opinion may be formed from the condition of locomo- 
tives and rolling stock from German railways which 
have been returned to Belgium under the conditions 
of the Armistice, it will be far safer to rely upon other 
sources of supply. Under these circumstances, a 
movement is taking shape for an imperative demand 
being made upon Germany for the delivery of 
materials and machinery from German works in 
replacement of that removed from Belgian factories 
or destroyed. If this condition should be accepted 
by the Peace Conference and imposed on the enemy, 
it would be a mere act of bare justice, and would 
go far perhaps to ensure the restoration of the Belgian 
engineering industries before German manufacturers 
are in a position to take an effective position in in- 
ternational trade. 

This preliminary survey will, it is hoped, have given 
an accurate general view of the present industrial 
situation, and in future communications it is intended 
to deal in some detail with the position and require- 
ments of the iron and steel, mining, and gencral 
engineering trade, and the whole of the transport 
and other public services. 








Tur Lydenburg Transvaal deposits of asbestos, which 
produce over half the mineral won in South Africa, yield 





material which has fibres as long as 10in: 
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Floating PneumaticGrain Elevators. 


RecenTLy two powerful floating pneumatic grain 
elevators have been put into service by the Port of London 
Authority, and by the courtesy of Mr. C. R. 8S. Kirk- 
patrick, M. Inst. C.E., the Authority’s chief engineer, 
we are enabled to put the following illustraved descrip- 
tion of the uwo craft before our readers. The two elevators 
views of which are given on page 206—have a maximum 
capacity of about 100 tons per hour each, when wo.king 
in wheat. 

Pach complete elevator is the product of four separate 
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plant is the production, by means of an exhauster, of a 
partial vacuum in a suction pipe line and a receiving 
chamber. The air rushing in to the free end of the con- 
veying pipes, carries the grain with it into a receiving 
chamber, trom which it is discharged through a control 
valve, and thereafter dealt with mechanically. In the 
present case the air is extracted from the vacuum chamber 
by means of a Fraser and Cnalmers-Rateau turbo- 
exhauster. The air is, of course, heavily charged with dirt 
and dust, which is to a great extent removed by a 
*“* Cyclone ”’ extractor—to be referred to later—from which 
it passes into the turbo exhauster. The latter—a drawing 
of which is given in Fig. 2, and a view of two of which is 
given on page 206—was designed to suck in 8500 cubic 
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are machined out of steel forgings, and are bored to fit 
the shaft on which they are secured by means of keys. 
The blades are riveted to the main discs on one side, 
while on the other they are riveted to a covering side 
plate which, on the inner peripiery, is strengthened by 
steel rings. Between the impellers are inserted distance 
pieces, also keyed on the shaft. The balancing piston, 
which is provided after the fourth stage to counter- 
balance the longitudinal thrust exerted by the impellers, 
is of the cylindrical type, and is provided with labyrinth 
packing. This packing is formed partly by soft brass 
tings caulked into a sleeve fixed to the blower casing. t 

The casing is split vertically into several sections— 
| 8 may be seen in Fig. 2—and the whole casing is also 
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contractors. The pontoons were built by Edwards and 
Co., Limited, of Millwall; the grain ducts, elevatcrs, 
cleaners, &c., by Henry Simon, Limited, of Manchester ; 
the turbo exhausters by Fraser and Chalmers, Limited, 
of Erith; and the engines by Petters Limited, of Yeovil. 
The construction of the pontoons is shown in Fig. 1. 
Each vessel has a length of 60ft., a breadth at the gunwale 
of 30ft. and at the chine of 27ft., and a moulded depth of 
1lft. 6in. The general design is so well shown in the 
drawing that no further description appears to be neces- 
sary. A noticeable feature of the two plants is the adop- 
tion of high-speed turbo exhausters, driven through 


Ra is ae 

io—~ Srt 

! 

7” ye 6 e518 Ee. 
f 4 4 
5 
. if 7 
-=¢ aD 


~ - 3 Ha. 





—— 6' 376 Censof bearings 


~~ WIG we — 11 9 — 9 —— 1098 


Oa. 


Fig. 1—PONTOON FOR PNEUMATIC GRAIN ELEVATOR 


feet of air per minute, this air being measured at a vacuum 
of 9in. of mercury—with a barcmeter of 30in.—and at 
a temperature of 60 deg. Fah. The delivery of the air 
is free to the atmosphere. 

Ag will be seen frcm the drawing, the exhauster—Fig. 2 
— is of the single-flow type, and its horizontal air inlet is 
20in. in diameter. The air is compressed frcm Min. 
vacuum to barcmetric pressure in four stages, each stage 
consisting of a centrifugal impeller, of a diffuser channel 
surrounding the impeller, and of a return channel leading 
the air to the next impeller. The various stages of com- 
pression are shown in the diagram, Fig. 3, from which it 
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Fig. 2—LONGITUDINAL SECTION OF TURBO-EXHAUSTER 


gearing by oil engines in place of the more usual recipro- 
cating exhausters direct coupled to steam engines. The 
prime movers employed in the present: instance are Petter 
four-cylinder vertical two-stroke cycle crude oil engines, 
which are each designed to develop 220 brake. horse- 
Power at 275 revolutions per minute. A view of one of 
the engines is given on page 26. The makers inform us 
that the fuel consumption of these engines averages less 
than half a pint per brake horse-power-hour, and that in 
operation on the pontoons the consumption of oil works 
out at about one-fifth of a gallon of crude oil per ton of 
grain discharged, the actual working brake horse-power 
being about 114. 

The principle involved in the pneumatic portion of the 





will be seen that the pressure increase per stage is greater 
as the air progresses from the inlet to the delivery. All 
the impellers are of the same diameter, but the width 
of the first two is. greater than that of the last two im- 
pellers. The greater compression per stage nearer the 
delivery is due, of course, to the increasing density of the 
air. The diagram also shows the relative increase of 
a in the impeller and in the diffuser of each stage. 
t will be observed that the increase of pressure in the 
impeller is noticeably greater than the increase in the 
diffuser. 

The delivery of the turbo exhauster has a diameter 
of 15in., and is situated on the horizontal joint. The 
impellers are of the centrifugal type The main discs 
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split along the central horizontal line. In order to prevent 
leakages between the stages, packings. of labyrinth type 
are provided cn the suction and delivery side of each 
impeller. At the inlet of the casing there is also packing 
of the labyrinth type to prevent air being sucked in from 
the engine-rocm. There is a similar gland on the delivery 
side. One end of the shaft carries thrust rings, which 
rotate in a thrust block lined with white metal, and serve 
to fix the longitudinal position of the shaft as well as to 
teke up any unbalanced thrust. The main and thrust 
bearings are lubricated by oi] under pressure. Between 
the thrust bearing and the main bearing at the suction 
| end is fitted a worm gear driving a rotary valveless pump, 
which delivers the oil through an oil cooler of the surface 
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Fig. 3—COMPRESSION . DIAGRAM 


| 
| type arranged in the bedplate, intothe bearingsfrom which- 
| it flows by gravity into a reservoir in the bed-plate. 

The guarantee given for the performance of the turbo 
| exhauster was that the power required to drive it when 
| sucking in 8500 cubic feet of air per minute at 9in. vacuum 
| —barcmeter 30in.—and at 60 deg. Fah. temperature, 
| would be 220 brake horse-power at the exhaust er coupling. 
| We are informed that the power actually required was 
| 10 per cent. less than the guaranteed figure. 

The normal speed of the exhauster is 2700 revolutions 
| per minute, and to obtain that speed with an engine speed 
| of 275 revolutions per minute there is a single reduction 
| double-helical gearing made by David Brown and Sons, 

Limited, of Huddersfield. Flexible ccuplings are fitted 
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between the exhauster and the gear, as well as between the 
gear and the engine. 

We can now turn to the grain handling plant proper. 
Each elevator is provided with two vertical suction pipes 
fitted with nozzles of the “ Reform” type, which dip 
down into the holds of vessels for discharging the grain. 
The pipes are made to telescope, so as to permit of adjust- 
ments of their lengths as the depth of grain diminishes, 
without the necessity of coupling up additional lengths 
of pipe to suit every change in the conditions. The upper 
ends ofthe vertical pipes unite in ene inclined pipe which 
forms a boom and makes connection with a grain receiver. 
The lower end of the inclined pipe is secured to a swivelling 
connection constructed so as to allow. of the pipe. being 
luffed through any required-angle in-a vertical. plane. 
The grain receiver forms the king post for the pipe crane 
which is carried above. The latter is a light steel structure 
provided with platforms for carrying the electric winches 
used for luffing. and telescoping the pipes.and for lowering 
additional. lengths of flexible pipe into the hold when 
required. . The receiver is fitted with‘a tapered bottom 
leading to an extracting mechanism placed underneath in 
the substructure of the pipe crane,,which is carried by 
a turntable mounted on a ball race and rack, so that it 
can be turned through an angle of 180 deg. by electric 
slewing gear. «.)-; 

The control cabin, which contains the controller for 
the pipe winches and slewing gear, is carried on the crane 
post at such a height that a good view of the operations 
may be obtained, large steel-framed windows being pro- 
vided with this object. 

A “Cyclone” dust collector is fixed a short distance 
from the tower, and the dust collected in it is removed by 
a rotary seal,which discharges into a worm conveyor. 
The “‘ tipper house ” or substructure contains the “‘ tipper ” 
or grain-extracting mechanism, which discharges into a 
steel hopper, the delivery from which, is into a vertical 
elevator. The latter, which.is of the *bucket typo, is 
enclosed in steel sheet trunking, and delivers the grain by 
means of a shoot, arranged at its head, into a receiving 
hopper carried on the weigh-house. The motor driving 
this elevator is of the explosion-proof type—as, it may be 
said in passing, are also the winch motors—and is fixed 
at the head of the elevator. . A davit is provided over- 
hanging the top of the elevator, and it is furnished with 
lifting tackle for handling the buckets and other parts as 
required. A platform with a guard rail, access to which 
is obtained by means of a ladder from the weigh-house, 
is built round the head of the elevator. 

The weigh-house is supported above the deck of the 
pontoon by four steel columns. Its framing is of steel 
sections, and it is lined inside with match-boarding, the 
outside being covered with corrugated iron sheeting. Steel 
joists carry the floor boards, and the roof is covered with a 
flat sheeting of galvanised iron. There are six opening 
windows and two doors, and there is a platform round 
the outside at floor level, which is protected by a hand rail. 
A steel grain hopper supported by channel sections is 
built on the top of the weigh-house. The connection is 
such that the hopper can be easily lifted out if required. 
The hopper feeds six automatic weighing machines of 
Avery’s “ Dock ” type, each of which is designed to weigh 
250 lb. of grain per trip. The machines are so arranged 
that they all discharge into spouts fixed in the floor at 
the centre line of the weigh-house. 

Flexible taper connectors are fitted under each receiver, 
and attached to each connector is a delivery shoot fitted 
with straps and tackle for handling, so that they can be 
led to either side of the pontoon. The bottom end of 
each is provided with means for attaching extension or 
delivery shoots. Eighteen of these shoots are provided. 
All of them are interchangeable, and are fitted with the 
necessary tackle and chains for slinging the shoots for 
the delivery of the grain over the sides of the pontoon. 

From each side of the weigh-house a movable timber 
stage is suspended by means of ropes and tackle, and 
these stages serve as platforms for sacking off the grain 
when required. Ladders, platforms and handrailing are | 
provided to give access to all parts of the plant. 
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The electric energy for lighting and power is obtained 
from a 35 horse-power semi-Diesel engine, which is coup!ed 
direct to a dynamo, an auxiliary drive being obtained by 
belt direct to the countershaft. The set is mounted on a 
bed-plate, and is fitted complete with tachometer, water- 
circulating pump, water-cooled silencer and exhaust pipe, 
&e. It is raised well above the engine-room floor level, 
8) as to ensure that the dynamo shall always be clear cf 
any possible accumulation of oil, vapour, &c., and gratings 
and ladder are provided to give access. The switchboard 
is equipped with a main switch, fuses, ammeter, volt 
meter, shunt regulator and the necessary feeder circuits. 
As the motors throughout are fully exposed to the weather, 
they are all specially enclosed. Each of the auxiliary 
motions, such as telescoping or luffing the pipes, slewing, 
&c., has its own special motor. A standard pillar-type 
starter is arranged for the control of the elevator motor, 
while the other motors have tramway-type controllers. 
All of them are arranged in the control cabin on the 
control post. The wiring, both for power and lighting, 
is run in heavy gauged galvanised conduit, with screwed 
connections. All the lighting fittings are of the bulk- 
head or well glass type, generally similar to ship fittings. 

Both the pontoons have operated exceedingly well since 
they have been put into regular service, and have materially 
reduced the time required for unloading grain-carrying 
vessels. At any time the employment of anything which 
tends to economy of labour and ease in handling goods 
is of great moment, and it is particularly so at the present 
moment, when regard is had to the state of man-power and 
to the necessity for the utmost efficiency in dealing with 
food and transport problems. If from no other point of 
view, therefore, the provision of these pontoons is to be 
welcomed ; but there are other phases of the question 
which are worthy of attention. It is not only that the 
amount of labour is considerably reduced as compared 
with any other means of discharging grain, since the 
pneumatic suction pipe will pick up nearly all the grain 
from the floor of a ship’s hold or of a barge, without the 
necessity for trimming, &c., as is required for bucket, 
elevators, grabs and similar appliances, but pneumatic 
dischargers are claimed, and we believe rightly, to be 
healthier for the workmen engaged in operating them. 
There is not the amount of dust in the atmosphere as 
is met with when other systems of grain conveyance are 
being employed. Moreover, by passing the grain through 
the pipes along with a strong current of air, should the 
temperature of the grain have risen during the voyage, 
the effect is to improve its condition. Furthermore, the 
destructive effects of such pests as weevils and mites are 
believed to be abated by the treatment. 








War and the White Star Line. 


In a letter to their agents, the managers of the White 
Star Line give a brief account of the part played by the 
White Star Line and its personnel during the war, from 
which we take the following passages. 

Our losses in ships from enemy action have, unfor- 
snately, been heavy, as a perusal of the follo wing list will 
how; but they constitute the hest testimony to the 
continued activity of the White Star Line fleet in many 
waters throughout hostilities. 

Steamers Lost During the War. 
Tons gross register. 








Britannic, triple-screw 48,158 
Oceanic, twin-screw 17,274 
Arabic, twin-screw 15,801 
Laurentic, triple-screw . . 14,892 
Cymric, twin-screw oe 13,370 
Afric, twin-screw 11,999 
Georgic, twin-screw Pea 2 SS 
Cevic, twin-screw ceil ea ape lee 8,301 
Delphic, twin-screw Lgih ah oleh Sud tee 8,273 

Total -» 148,145 


*‘ Vedic,” a twin-screw passenger and cargo sieamer of 
9332 tons gross register, was placed in commission some 
little time ago, and has done valuable work in the latter 
stages of the war. 

Shortly after hostilities commenced in August, 1914, 
the Government, recognising the suitability of high-class 
ocean steamers of good speed for the onerous duties of 
policing the great trade routes, requisitioned the services 
of the Oceanic, Teutonic, Cedric, Celtic, and Laurentic, 
as armed cruisers, all of which maintained on war service 
the reputation that had made them renowned among 
Transatlantic travellers in days of peace. The Oceanic, 
unhappily, was lost towards the end of 1914; the Lauren- 
tic, atter achieving results worthy of one of the largest and 





‘allusion to one of her encounters with submarines. 


finest steamers in the Canadian trade, met her tate through 
submarine attack off the coast of Ireland in January, 1917 ; 
whilst the Teutonic, the first British mercantile armed 
cruiser, and the product of the late Mr. T. H. Ismay’s 
far-sighted and patriotic policy, after constant duty in the 
North Sea Patrol, has been acquired by the Government, 
and ie still in Admiralty service. The sister ships, Cedric 
and Celtic, remain, and are once again employed in our 
Liverpool and New York passenger trade with the Adriatic 
and Baltic, the four great liners, with an aggregate of 
90,000 tons, forming a service of unsurpassed attractive- 
ness to ocean travellers. 

It is greatly to be deplored that the magnificent new 
triple-serew steamer Britannic, 48,158 tons gross register, 
for which as successful a career in the Transatlantic trade 
might reasonably have been anticipated as was enjoyed 
by the first famous vessel of the name, was sunk either by 
submarine or mine, in the AiSgean Sea on November 21st, 
1916, when engaged in the humanitarian réle of a hospital 
ship. Her whole career, indeed, had been so occupied. 

But it is the Olympic, the ship that has made history: 
that calls for special mention. And this for many reasons: 
The largest British steamer, it may, without presumption, 
be claimed that the Olympic’s career throughout the war 
was one of such conspicuous merit as to entitle her, 
amongst many gallant rivals, to the honour of the first 
place in the esteem and admiration of the British people 
tor its mercantile marine. Who, now, has not heard of the 
Audacious, and of the rescue of her crew by the Olympic— 
@ stirring deed, and one that earned a letter of apprecia 
tion and thanks from Admiral Jellicoe to our Directors. 
And then her iater services in many waters ; how, during 
the Gallipoli campaign, she carried as many as 8000 troops 
on one occasion; next, brought Canadian soldiers and 
Chinese labour battalions in vast numbers voyage by 
voyage across the Atlantic; and when our American 
kinsmen joined the Allies, had the honour of bringing 
these warriors in thousands to Europe. Much more 
might be written of the Olympic, but here suffices a brief 
In the 
darkness of an early morning in May last, when the good 
ship with her precious freight was nearing the entrance to 
the English Cnannel, the man on the look-out detected a 
submarine on the surface. At once one of the forward 
guns blazed out, and, with her helm hard over, the mighty 
Olympic swung round and crashed full speed into the 
enemy, then pursued her way contentedly whilst a destroyer 
in the escort remained to rescue some thirty-one survivors 
of the submarine’s crew of sixty. 

Here, also, may be narrated how the White Star Line 
helped to solve a difficult problem for the Navy. Close 
on two years ago, owing to the loss of so many tank ships 
by enemy action, our naval oil-burning vessels were in 
difficulties for fuel, and immediate steps were necessary 
to ensure the continued supply of oil. This company was 
able to assist in overcoming any cause for anxiety by 
arranging to carry oil in the deep tanks of the four steamers 
Adriatic, Baltic, Cedric and Celtic, and the Celtic left 
New York on August 8th, 1917, with oil in her deep tanks, 
this being the first consignment so carried in any passenger 
steamer. The experiment proved entirely successtul. 
Some 2500 to 3500 tons were taken every voyage by each 
of the steamers named until the end of last year—a total 





On the other hand, it should be mentioned that the 


of 88,000 tons. 
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Provincial Letters. 


{HE MIDLANDS AND STAFFORDSHIRE 
(From our own Correspondent.) 


An Anxious Iron Market, 


A spirit of great anxiety continues to dominate 
the Midland iron trade. Development of any new trade 
momentum has been badly arrested by the atmosphere 
of suspicion and insecurity.in which the labour prospect 
jsclouded. Unless a way out is found, and found quickly, 
jrreparable mischief may be done. Great anxiety exists 
concerning what may be the upshot of the miners’ demands 
and respecting the progress ot the Government’s negotia- 
tions with them. I need hardly emphasise here that the 
colliers’ attitude is universally condemned in employers’ 
circles, not confined either to the iron, coal and steel 
trades, but embracing nearly all the other leading heavy 
industries, among which important reference should be 
had to the engineering trades, particularly constructive 
engineering and railway wagon building, wrought iron 
tube manufacture, and other branches using up large 
quant ities of iron and steel in the state in which it leaves the 
rolling mills. Surprise is expressed at the enormous 
majorities which have been cast by the colliers throughout 
the kingdom for a strike, and in this connection the original 
thought-creative leading article in THE ENGINEER of 
last week, headed “ Industry and Ignorance,” has attracted 
much attention among capitalists in this district. The 
article opens up an altogether new point of view as bearing 
upon these interminable and unconscionable demands ot 
the Welsh miners, especially aiter caretully weighing the 
situation. Staffordshire employers are disposed very 
largely to agree with the premise which THE ENGINEER 
seeks to entorce that ‘‘ Until the elements of the economic 
problem are understood (by labour), a rational industrial 
peace cannot be attained. ... We see in the demands 
of the miners, the most striking example of the effect of 
ignorance of economic conditions. The men are asking 
for something which cannot be granted without danger 
tothe whole community.’ The figures vouchsated by the 
miners’ officials of the Midlands and Staffordshire votes 
cast for and against the strike are as follows: Warwick- 
shire, for 11,895, against 795; Nottingham, for 24,390, 
against 1636; North Staffordshure, for 17,295, against 
1440; and Cannock Cnase, for 9717, against 562. A 
remarkable feature of the voting is that it is in the small 
coalfields that the majorities in tavour of a stoppage are 
the greatest, and Cannock Chase and South Statfordshire 
afford an outstanding illustration of this position. The 
original attitude taken up by Mr. Lloyd George in de- 
claring that the Statutory Committee cannot report 
until the end of March, was approved by employers in 
this part ot the kingdom, associated alike with the iron 
and steel trades and the colliery interest. The six hours’ 
demand is deemed well-nigh an impossible condition for 
the re-establishment of peace in the coal trade. It is 
not too much to say that Midland and Staffordshire 
traders view with alarm the ground which the men have 
taken up. The bare possibility of an advance in coal 
prices, such as is threatened, of 8s. to 10s. per ton, is 
regarded by the Staffordshire industries as an occurrence 
which must be tatal to their continued maintenance. 
Instead ot a further advance in ¢oal values, it is telt that 
unless the price of works tuel can be reduced, the increasing 
competition of other countries, especially trom America, 
Scandinavia and Japan, will have the effect of seriously 
diverting trade irom Great Britain and aggravate un- 
employment. This week’s assembling of the National 
Council ot Capital and Labour is, as I write, awaited with 
intense feelings, and the address to the Council of Mr. 
Lloyd George will be severely sifted in many quarters. 


Demand at the Ironworks. 


All the ironworks are well off for orders for bars, 
gas strip, chain and cable iron, &c., but production is 
badly talling behind, and arrears are increasing, with, 
I regret to say, this week, very littie prospect of their 
being overtaken. The bar iron mills are iairly full up 
with orders, good grade material being always wanted for 
the chain and anchor trade, and for agricultural implement 
making. Good second-class bars are sold readily at 
£16 5s net at makers’ works, or £16 15s. delivered, and 
chain iron is about £16 15s. at works, or £17 5s. delivered. 
By consent of the Iron and Steel Controller, puddled bars 
have at length been advanced 25s. per ton, viz., from 
£11 10s. to £12 15s. on the authority of the Ministry of 
Munitions. Makers, however, say that costs of production 
have appreciated so markedly that the new price does not 
at all meet the case, and some firms are demanding 35s. 
advance, t.¢., £13 5s. and on for forward orders. _ There is 
so much confusion as to price in the iron trade just now, 
that no manufacturer can say what his productive costs 
are going to be. He has two courses open to him, neither 
of them consistent with development. One is to make his 
transactions contingent on future market movements— 
which are dependent, not on any factors which he can 
gauge, but upon the demands of labour, and the other is to 
quote such a price as will give him a sufficient margin of 
safety. Between these alternatives a great deal of 
valuable business is to-day being lost by the Midland 
iron and steel trades. No further sheet mills have been 
re-started, though some are ready to get going as soon as 
the demand justifies it. Meanwhile, the current output 
from the mills is being taken up at £19 15s. to £20 for 
black corrugated doubles, and £30 for galvanised. There 
is a brisk inquiry for ga!vanised sheets from markets 
overseas, but buyers cannot reconcile themselves to the 
present range of prices. Indeed, it may quite truthfully 
be said that the galvanising sheet trade is only very slowly 
resuming operations. Most of the firms are restricting 
themselves to much smaller productien than was common 
before the war. In a word, the trade is finding the change 
over to peace conditions anything but an easy matter. 


The Iron Trade Eight Hours. 


The ironmasters in Staffordshire have loyally 
agreed to give the forty-eight hours’ system a fair trial. 
But there is a growing feeling that the inherent difficulties 








under present circumstances are practically insuperable. 
There is great complaint over the extensive coal waste 
involved. The firing of furnaces between shifts is enor- 
mously increasing the coal bill without offering any equiva- 
lent in output. Disquieting reports are already abroad 
as to the serious effect of the eight-hours’ day on output. 
It is stated that in works where there is insufficient labour 
for efficient reorganisation, the output is down nearly 
one-third. This is gravely compromising a situation 
which was already full of anxiety. It may be that in the long 
run the re-arrangement of working hours will be beneficial 
not only to the operatives, but to the trade as a whole. 
But the present time of change and stress is certainly 
not favourable to a far-reaching experiment of this nature. 
The supply of iron and steel in some departments is not 
equal to the demand, and it is of urgent importance that 
it should be increased. At the puddling furnaces—the 
crux of the problem for many of the works—the idea is 
to substitute for two shifts of eleven hours each three 
shifts of eight hours. Under the old arrangement, it 
was reckoned that twelve heats would go through in 
the twenty-four hours. Now it is hoped, according to the 
men’s calculations, to give an extra output of one-fourth, 
as against the extra labour employed. If the men’s 
assurance is made good in practice an important point 
will have been gained. If, on the other hand, the workers 
do not justify their confidence, Staffs. ironmasters will, I 
fear, almost despair of being able to compete successfully 
in the open market under the new conditions. 


Steel. 

Though there has been no public revocation 
of the Government Order fixing the maximum for steel 
billets at £11 12s. 6d., consumers who have negotiated 
business on the faith of this restriction have suffered for 
their trustfulness. Makers have very generally protected 
themselves by a special contract note, but it is not possible 
to apply such stipulations to all transactions. The 
present uncertain position is decidedly inimical to 
business, and accentuates the prevailing want of con- 
fidence. Soft billets are quoted this week at £12 5s. for 
basic Bessemer sorts and sellers state that they have 
official sanction for the price. Hard hillets are quoted 
£12 15s.; Bessemer acid billets are quoted £15 2s. 6d. 
and Siemens ditto £15 12s. 6d., but there is not much 
business on Birmingham Exchange for acid material. 
Most of the transactions reter to soft Bessemer basic 
qualities. There are indications that the edicts of the 
lron and Steel Controller no longer inspire the immediate 
obedience they did, and the authorities themselves 
appear to encourage a less rigid adhesion to the letter of 
the law. This is even suggested as the explanation of 
the confused position which has arisen regarding soft 
billet prices. Reports are now being received of American 
competition in finished steel products open markets. 
Makers of tin plates who have really entered the market 
lately, with a view to the recovery of their export trade, 
are finding keen American competition. Particularly 
is this so in such markets as Norway, Sweden and Scandi- 
navia generally. High-class finished American steel 
also makes headway in the Colonial markets. Apparently, 
however, America is, happily, not yet sending material 
to this country in any considerable tonnage. 


Raw Iron. 


The chief business being done in pig iron is the 
renewal of contracts. .Smelters make a point of keeping 
customers going as far as they can. New business, however, 
is slow in developing, consumers preterring to await 
developments in connection with labour. ‘Ihe supply 
of forge iron is about equal to the demand, but there is 
still a@ very pronounced scarcity of toundry qualities. 
Smelters will not consider increased bookings. Consumers, 
on their part, although very near the danger point in 
regard to supplies, are desirous for better assurances as 
to the new prices which will follow the abolition of the 
Government subsidy of 18s. per ton at the end of April. 
The best estimate that can be given is that the new 
Midland pig iron prices will probably approximate to 
£1 7s. 6d. over the subsidised price. Most ot the pig iron 
sold is of forge quality, and increasing quantities ot torge 
iron are being used even for foundry purposes, owing to the 
short supply of better class material. Nothing more 
has been heard in this district of the report which first 
originated in Lancashire that Midland foundry pigs might 
be advanced 50s. to 100s. per ton, as the result ot the 
withdrawal of the subsidies. Any such change would have 
meant the creation of such “ impossible,”’ to use the criti- 
cism of Midland ironfounders this week, quotations as 
£7 10s. to £9 10s. for foundry irons according to numbers. 
Colliery owners find it impossible at date to meet the 
demands made upon them tor supplies of fuel by the blast- 
furnaces, even aiter the shutting down of numerous 
munition factories. Fortunately, coke supplies are 
tairly pientiful, but all blast-turnaces are largely dependent 
on substantial coal consignments for the maintenance 
of their output. 


Shipbuilding Possibilities and Staffordshire. 


Disappointment is finding expression in certain 
local heavy engineering circles at the abrupt cutting off 
which has ensued upon the Armistice of what had looked 
like the founding ot a new and promising heavy Midland 
engineering industry. I refer to the assistance which the 
Birmingham and Staffs district, which has long been a 
great centre of the heavy chain cable and anchor building 
industries, gave during the latter part of the late hostilities 
to the Government shipbuilding schemes. When the 
help of some of the big engineering firms of Birmingham 
and the Black Country was invited by the Admiralty 
in producing standard ships, it was understood the orders 
would run tor two or three years, and perhaps for five. 
This would have given time to get an appreciable return 
on the capital outlay involved. Now, however, everything 
is changed and only such work as was in hand at the time 
the contracts were broken off is being finished. Negotia- 
tions are now proceeding between the authorities and the 
firms concerned as to what is to be done with the large 
quantities of unfinished plates which remain on hand, 
and how the financial losses on plant are to be made good. 
The State policy decided upon is understood to involve 
the closing down of all constructional work outside the 





actual shipyards. A local committee was formed to act 
in concert with the Admiralty. Between twenty and 
thirty firms came into the scheme, and necessary additions 
having been made to plant, the work was distributed 
according to the capacity of the individual works. In 
spite of difficulties good progress was made. When orders 
were broken off some of our Midland contractors were 
well in advance of their schedule. The work undertaken 
was the ship’s hull. Most of the plates were obtained from 
outside the district. The straightening, bending, shaping, 
drilling, as well as the production of uprights, brackets, 
and other details were done in the Midlands to standard 
specifications. The finished article was, however, for- 
warded to the coast to be put together. Not only did 
local engineers succeed in bending with their hydraulic 
plant curved plates which had been considered far beyond 
their ability, but the accuracy which their special ex- 
perience and equipment ensured was such as materially to 
assist the work. 








LANCASHIRE 
(From our own Correspondents,) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is as yet no appearance of settling down 
in the iron and metal markets nere, and confidence in the 
future does not seem to develop. One cannot see how 
trade is to improve until some sort of belief in the stability 
of values is brought about. The usual way of establishing 
this belief is to bring prices down to a point where they 
begin to react, and as they react confidence grows and 
consumers generally begin to buy freely. This process 
is coming about in some departments, but there is no 
evidence of it in iron and steel, and apparently there 
is, on the contrary, an effort—one might almost call it a 
conspiracy—to keep prices where they are. The result 
will probably be to delay the return to safe conditions, 
and to prevent any expansion of trade. Meantime, a 
good deat of what used to be our foreign trade in machinery, 
&ec., will become somebody else’s foreign trade, and it is 
not difficult to see whose it will be. 


Metals. 


It is now @ question whether the demoralisation 
of the copper market will go very much further than it 
has gone, and one is inclined to think that the only thing 
now required to initiate some revival and a return to 
confidence is to get all the copper and brass prices on @ 
reasonable level, say based upon the lowest prices for 
electrolytic copper now arrived from America. These 
have touched 16 cents per pound, or about £75 per ton, 
and from this basis there might be a reasonable oppor- 
tunity for reaction; but, of course, reaction is out of 
the question while absurdly disproportionate prices are 
asked here, not only for electrolytic, but for manufactured 
copper and brass. ‘[hus, we have the Ministry ot Munitions 
wanting £92 for its stock of electrolytic, and the prices for 
copper sheets, rods, bottoms, tubes, brass tubes, &c. &c., 
are incompatible even with this price. Sheets, for instance, 
are still £30 per ton above the Government price of refined 
copper, and about £40 above the real value. Copper wire 
has been put down to Is. 1d. per lb. or less than the price of 
sheets. Solid drawn brass tubes are quoted at 1s. 34d. 
per lb., say, £144 per ton, with standard copper at about 
£70 forward, and spelter at £38. How can any sense 
be made out of these prices for manufactured material ? 
Take O.S. ingot copper at £88—it has been sold at less— 
and spelter at £40. ‘1'nen what is the cost of brass suitable 
for drawing tubes, say a mixture of 70 and 30 per cent.? 
and what 1s the cost of manutacturing ? At present the 
margin for drawing brass tubes looks like just £71 per 
ton. It is utterly nopeless to go on in this way. Tin has 
been moving in a rapid and rather contusing way. The 
market is freer now to express itself, and the “‘ bears” at 
one time managed to get prices below £200 per ton. 
There was @ considerable raily from that point when it 
was found that the Eastern market would not follow ; 
but, as a matter of fact, £200 is quite high enough, if 
not too high, for tin in the present circumstances, although, 
of course, this department is far more difficult and un- 
certain than other sections of the metal market. Spelter 
is a dull market, and there is no particular sign of revival. 
The Government price was put down to £45, but these 
timid reductions have the usual effect of making the 
public equally timid. If the Government would take its 
courage in both hands and sell its stock of spelter for 
what it will fetch, we might see some stable price esta- 
blished as a result. Mr. Quin, in his Metal Bulletin, 
mentions Belgium as a buyer of spelter, which seems rather 
strange, but it is possible that some may go there for a 
time, until the producers can get into working order again. 
The forward value of spelter seems to be about £38 per 
ton. There is no sign ot returning life in the lead market, 
and the Government stocks are a very heavy weight to 
bear. More freedom is needed here, especially in the 
export trade, pending the time when the building trades 
of the country can absorb more of the metal. 


Pig Iron. 


The position in the Manchester market as regards 
foundry iron is much the same, only rather worse so 
far as supplies are concerned. Buyers are still eager to 
get hold ot as much foundry iron as possible betore the 
end of April, but practically the only iron that is on offer 
is Derbyshire No. 3 at 98s. 8d., and that in small lots. 
It is said that the furnaces have very little reserve of iron, 
and that if the coal strike occurs there will very soon be 
none to offer. Cleveland iron is scarcer, and merchants 
find it difficult to offer any, although buyers would quite 
willingly pay the extra price for it, viz., about 6s. per ton 
more than for Derbyshire. Of other brands which used to 
come into Manchester one hears practically nothing. 


Scrap. 

There is no relief yet in the market for scrap. It 
is fairly evident from the absence of business that scrap 
merchants are trying to get up as large a stock as possible 
in preparation for the time when they will be free to deal 
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with it.on its merits, and without any Government inter- 
ference. It is thought now that this time may not come 
until the end of April, but that is not long to wait if the 
prices should then go up to a parity with those of other 
material. It is expected, for instance, that the price to be 
charged tor Lancashire bar iron will then be 30s. to 35a. 
more than it now is, say £17 153. or £18 per ton, and it 
would then, scrap merchants say, be possible to get £10 
per ton for good heavy wrougut scrap, as against the 
£6 5s. at present authorised. Tl ere is thus great temptation 
to hold back wrought scrap, and much the same might 
be said about cast scrap. There are holders of textile 
machinery cast scrap who would sell now at £7 to £7 53. 
per ton, but this is a long way above the official limit. 
When, however, the subsidy comes cff pig iron, £7 5:3. 
or even £7 10s. would not be an extravagant price for good 
cast scrap. Heavy steeb melting scrap does not seem so 
well secured of a good market to come, but for all that 
holders are unwilling to let it go at the official price of 
£5 53., plus 2} per cent., and it is free'y rumoured that 
there are pe.ple who are already paying more than that 
as @ speculation, and in order to sell again later. 


Employment in the Cotton Trade. 


The state of the cotton industry at the present 
time is anything but satisfactory. Although there is 
a@ great world’s shortage of cotton goods, the prices de- 
manded by the manufacturers, owing to increased cost of 
production, are such that buyers are holding aloof. Un- 
employment is becoming steadily more acute, and the 
permission granted by the Cotton Control Board at the 
beginning ot the month to millowners to run all their 
machinery has not helped to rel.eve the situation. In the 
meantime, cotton operatives are being demobilised faster 
than tle necessities of the trade demand. E pecially is 
this the case in connection with the weaving industry. Tie 
Government's unemployment pay of twenty-nine shillings 
per week for adults will terminate next month, and it is 
tu be hcped that by that time the trade will have improved, 
and so relieve the distress which may otherwise ensue. 
Tne wages now being paid are about 75 per cent. higher 
than they were a year ago, on the standard list. Many 
men who have been demobilised are now out of occupation 
owing to the state of trade. These men would be far 
better off if they were allowed to remain in the army, and 
their being re ained would permit of more men being 
released for wnom there is plenty of work to be found 
at home, especially skilled engineers. 


Strike of Electrical Engineers. 


Some 250 semi-skilled men belonging to the 
Electrical Trades Union and employed by Ferranti, 
Limited, and the British Westingnouse Company, have 
been on strike for some time. The trouble arose out of the 
rate of pay of transformer winders and others engaged on 
simple repetition work, which is usually performed by 
boys and women. Tne Electrical Trades Union is en- 
deavouring, apparently, to force the employers to pay 
fully skilled rates of wages for a class of operations which 
can be largely performed by labourers, as well as to 
institute a term of apprenticeship for such work. I am 
informed that at a comerence some time ago the masters 
offered terms which the Union’s representative agreed to 
recommend the members to accept. Asis now so fre- 
quently the case in disputes of this character, the leaders’ 
eounsel was disregarded, in spite of the fact that a court of 
arbitration decided that the claim of the Union had not 
been substantiated. A ballot is now being taken of the 
members of the Union in tle district, which includes 
Oldham, Bolton, Stalybridge and Warrington, to ascertain 
whether the members are to support the strike by ceasing 
work, 


Manchester Ship Canal. 


The annual report of the directors of the Man. 
chester Ship Canal provides interesting reading, for 
although 1918 was financially the most successful year 
which this great waterway has had since it was opened 
in 1894, the total tonnage of traffic handled showed a 
considerable decrease compared with recent years and 
especially when compared with 1913. In that year the 
tonnage amounted to 5,780,161. Owing to the war and 
shipping difficulties, the tonnage since 1913 has steadily 
falien to 3,497,905 in 1918, but the rece:pts have improved 
in about inverse ratio, owing to increased rates and 
charges, the total net income being £601,055, or an in- 
crease of £128,927 over 1917, and this in spite of the tact 
that the accounts show increases in the expenditure in all 
departments, owing to higher wages. Not much new 
work was carried out last year beyond the extension of the 
whart and railways at Eccles, and the extension of the 
refrigeration accommodation at No. 2 shed, No. 9 dock, the 
latter of which were carried out under arrangements with 
the Ministry of Food. Some of the general work of repairs 
and renewals has again had to be postponed owing to the 
dearth of workmen and materials, but adequate provision 
has been made for this work in the reserve of £35,000. 


The Artificial Drying of Cereal Crops. 


This was the subject of a debate which took 
place at the Engineers’ Club last week. It was suggested 
by the deplorable harvest conditions in the North-West ot 
England last year, when the greater portion of the cereal 
crops was rendered totally unfit for human consumption, 
and had it not been for the abnormal conditions which 
prevailed with regard to the prices of offals many farmers 
would, no doubt, have been ruined. In opening the debate 
Mr. A. Moore pointed out that there were three possible 
methods of drying these crops, namely, by transportable 
plants, the installation of drying plant in the centre of 
fixed areas, and by permanent appliances owned by the 
farmers themselves. Amongst the latter the use of wire 
racks in the harvest fields on which the corn stooks could 
be placed, and a simple drying plant in the barns which 
are generally empty until harvest time, are methods 
w..ich seem to be reasonably possible, but a large portable 
plant which could be transported to different parts of the 
ecuntry where the weather is unfavourable seemed to be 
the system most favoured. A very much larger plant 
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product of an acre in three hours, but the time required 
and the cost would obviously depend upon the wetness 
of the crcps. In the discussion which ensued much 
difference of opinion was evident as to the feasibility of 
artificial drying on a large scale, but this was due in the 
main to a tailure to understand the author’s chief con- 
tention, that such plants are only intended for use when the 
weather conditions are quite abnormal, as they were 
last year. In view of the new agricultural policy of the 
country, it is at least a debatable point whether the nation 
should provide large portable drying plants, transportable 
either by rail or road, which could be sent to any part ot 
these islands where the weather conditions are so un- 
favourable as to justify the expense. Mr. Moore described 
how such plants could be constructed, and the only de‘ect 
in them which seemed apparent was that they were to» 
small to deal with the crops of a sufficient area of land 
in a reasonable time. The debate, at any rate, served 
to ventilate a subject which has hitherto not been con- 
sidered as fully as it deserves, and has set many engineers 
thinking. Probably more will be heard on the subject 
as a result. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The activity in the hematite pig-iron trade of 
North Lancashire and Cumberland is well maintained, 
and, in fact, the total iron made is now greater than was 
the case a few weeks ago. There are now thirty furnaces 
in active blast. The whole of the iron is wanted promp‘ly 
to meet the demand of users in the immediate district 
and on outside account, but such are the requirements 
that there is no margin to allow for export trade. The 
process of changing over is being gradually carried out. 
There are a great many things to deal with, not the least 
being the basis of future prices. Existing rates hold good 
for a couple of months yet, and then we shall return to the 
competitive system. 


Iron Ore, 


The demand for hematite iron ore is fuller on 
local account: in fact, it is really only local smelters who 
are obtaining deliveries of ore, there being no margin to 
allow for outside trade of any moment. There is need 
of more labour at most of the mines. The demand for 
foreign ores is brisk, and into West Coast ports the importa- 
tions are well maintained. 


Steel. 

In the steel trade there is a fair amount of 
activity, but not all the departments are engaged. Rails 
are receiving a lot of attention, and also smaller section 
steel. Steel rails of heavy section are at £10 17s. 6d to 
£11 per ton, light rails £13 10s. to £17 per ton, and heavy 
tram rails are at £17 to £18 10s. per ton. Billets are at 
£10 7s. 6d. to £11 per ton. Nothing is being d.ne in steel 
ship plates, which are at £11 10s. per ton, with boiler. 
plates at £12 10s. per ton. Shipbuilders and engineers 
are paying more attention to the construction of mer- 
eantile tonnage. 


Fuel. 


There is a full demand for steam coal, which is 
quoted at 323. 6d. to 33s. 6d. per ton delivered and house 
coal is at 34s. 2d. to 443. 4d. per ton delivered. Coke 
is in fuller request, with East Coast sorts at 393. to 41s. 9d. 
per ton and Lancashire cokes are at 37s. 6d. per ton 
delivered. 








SHEFFIELD. 


(From our own Correspondent.) 
The Outlook. 


In spite of the element of uncertainty which has 
for so long been an outstanding feature of trade locally, 
the industrial position here is full of interest, though what 
one longs to see is more definiteness in the outlook. Even 
the immediate future is much too obseure to be comfort- 
able. There is, however, a good deal to interest and 
encourage one. Departments making railway and tram- 
way material are brightening up quite appreciably, 
though in view of the deplorable condition of tramway 
lines and the heavy renewals needed by the railways, it 
cannot be said that activities in these departments have 
reached the level one would have expected. Still, it is 
certain that sooner or later huge orders must come, both 
on home and overseas account, and what manufacturers 
would like to see now are freer facilities for exports. The 
head of one firm writes to ask “what advantage the 
Government or the nation at large is getting out of the 
manner in which export trade is being blocked by some 
official départment ?”’ This manufacturer says that 
recently he lost three important orders for mild steel, 
which had now gone to America. At the same time, it 
must be admitted that in the lighter steel products export 
trade is showing a very considerable improvement, A 
few days ago I saw a list of new overseas business, includ- 
ing light steels, tools, files, saws, sheep shears and cutlery, 
and the destinations were very varied, many cons gnments 
being for South American countries, but most for our 
own Colonies and the Far East, with a fair number to 
Spain and the countries of some of our Allies. Generally 
speaking, however, steel makers are far from busy, many 
furnaces producing nothing, and there is marked inactivity 
at the forges, but rolling mills are, as a rule, well occupied. 


Coal and Gas. 


I have just been perusing the report of the Shef- 
field Gas Company for the past year. This is the concern 
that recently commenced to draw from the ecke ovens of 
the T.nsley Park Colliery a quantity—a million cubic 
feet a day, I think—of ccke oven gas to be sent through 
its mains for lighting and heating purposes, Sheffield be ng 
the third centre in this country to adopt the plan. The 
report shows that, in consequence of the smaller quantity 
of gas used in the munition works since the armistice, 





would be required than that suggested by Mr. Moore, 
however. His proposed plant would only deal with the 


and the restrictions upon domestic use, there has been a 
decreased consumption of 10.23 per cent. Compared 
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with 1914 the cost of manufacture has risen from £327,}79 
to £756,768, and the coal bill from £219,860 to £496,438) 

but the cost of distribution is rather less than in the pre. 
vious year, 1917. The revenue from gas sold in 1914 
was £280,115, and from residuals £173,303, but for 1918 
the figures had risen to £599,211 and £309,536 respect ively 
For 1916 the company’s profit was £110,048, but the follcw. 
ng year it fell to less than one-half of that, and for last year 
there was a recovery to £72,297, which must be chief 

attributed to the fact that the price of Sheffield gas to the 
ordinary consumer is now 3s. per 1000, whereas in pre-war 
days it was less than half of that figure. Even now it js 
quite cheap compared with many towns. The report 
refers to the confirmation Act of the Provisional Order 
enabling the company to build new works on 60 acres of 
land purchased at Wadsley Bridge. This site is out in the 
northern suburbs, and the new gasworks will cost over a 
million sterling. 


Electricity Developments. 


The City Corporation nominates a certain number 
of directors to the board of the gas company, but the 
electrical undertaking belongs wholly to the mun‘cipality, 
and it is believed that very great strides will be made in 
the next few years in the supplying of electrical energy 
for heating as well as lighting purposes. Already the 
advance has been a remarkable one, The Corporation 
has a big scheme of development in hand, and since my 
last letter an Inspector of the Local Government Board 
has held an inquiry here into the city’s plans for extensic ng 
sufficient to meet the expected demand for current beyond 
the middle of 1921. Tnes heme involves borrow.ng about 
£700,000, which will practically all be used in the ccn- 
struction and equipment of a new power station at Black 
burn Meadows. In the decade to the end of last vear the 
number of consumers increased from 3385 to 7722, the 
units sold from 8,300,748 to 172,451,007, the capital 
expenditure from £866,807 to £2,367,529, and the gross 
revenue from £78,535 to £639,667. In the course of the 
inquiry some interesting facts were stated. It seems that 
the Ministry of Munitions was able to divert to the use 
of the Corporation a 28,000-kilowatt set that had been 
intended for a power station to be erected near Bristol, 
and this new set is now in course of installation. At 
Blackburn Meadows there are to be installed two turbo. 
alternators of a capacity of 20,000 to 25,000 kilowatts 
each, together with switchgear, boilers, &c. The scheme 
the Corporation brought originally before Parliament in 1917 
provided for an expenditure of £2,449,865 on staticn equip- 
men and plans, but that sum was reduced to £1,637,790, 
the Parliamentary Committee suggesting that the Cor- 
poration could obtain further amounts by applying to the 
Local Government Board. New customers continue to 
be booked for the current, and applications for power for 
eleven electric steel-melting furnaces to be erected have 
been received, in addition to the fifty-one already in 
existence, the latter representing about 40,000 kilowatts, 
consuming 60,000.000 units last year. The Corporation 

agreements for interchange of supply with the Rother- 
ham Corporation 10,000 kilowatts, with the Yorkshire 
Power Company 5000 kilowatts, and with Vickers, Limited, 
3000 kilowatts. When the necessary works are completed 
the additional sources of supply will increase the total 
capacity of the Sheffield undertaking to 114,225 kilowatts, 
with a safe running capacity of 76,150 kilowatts; but 
under the interchange agreements, Sheffield, of course, 
may be called upon to give current instead of receiving it 
from the sources named. It was further stated at the 
inquiry that the Sheffield Tramways Department is mak'ng 
provision for a large increase in the number and size of 
cars, and is seeking powers to lay additional lines, whilst 
the lighting authority is considering the question of street 
lighting by electricity on an extensive scale, and it is 
anticipated that a large proportion of the 15,000 new 
houses planned for will be wired for electric lighting. 
The Local Government Board Inspector, Colonel T. C. 
Ekin, explained that in accordance with the War Cabinet's 
decision, the application would have to go to the Board of 
Trade to see if it fitted in with its new electricity scheme, 
which is to be laid before Parliament at an early date. 
If the Corporation’s proposals conflicted with that scheme 
they would not, presumably, go through. 


Moulding Sands. 


Professor Boswell, of the Geological Department 
of the Liverpool University, addressed a meeting of the 
Sheffield branch of the British Foundrymen’s Asscciation 
here a few days ago, on a “‘Compariscn of British and 
American Steel Foundry Practice in the matter of the use 
of Moulding Sands.’”’ The Professor recently visited the 
enief foundries in the States, and observed the practice 
of using artificially bonded sand instead of the naturally 
bonded sand used cn this side of the Atlantic, with the 
result that he is convinced the latter produces a higher 
quality casting. He recognises the necessity for standardis- 
ing the materials in use, and suggests further research 
regard.ng the use of artificial sands bended with fire-clay 
and iron oxide. There is something yet to be dcne heie 


_in the way of big production at low cost, but as to quality, 


Professor Boswell’s opinion is that we have very little to 
learn from the States. 


Workmen and Compensation. 


A case of considerable interest to employers har 
been heard at the Munitions Tribunal here. A man 
claimed compensation from a large steel firm for dismissal 
without a week's notice, but he did not succeed, the Court 
holding that it had no jurisdiction, and that if the applicant 
still thought he had a grievance his only course was to 
sue the firm in the County-court for wrcngful dismissal. 
It appeared that for eight weeks applicant had been 
employed excavating under a furnace to enable the 
engineers, when the hole had been brick-lined, to mani- 
pulate the nuts and bolts on a machine. When the 
work was completed he and other men were d.smissed. 
In disallowing the claim, the chairman said the case was 
covered by the new Order of the Min stry of Muniticns. 
Under See. 3 of the Muniticns of War Act, 1917, no work- 
man could be dismissed without a week’s warning, but by 
a recent order certain classes of labour were taken out of 
that section. That meant that if the employers and men 





arranged that a week’s notice should not be necessary, 
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then the Act did not apply. The new Order stated that 
men engaged in building work, which included alterations 
to works or places in which munition work was carried on, 
were not’now under Sec. 3 of the Act, and therefore could 
be dismissed without notice, under proper circumstances. 
In the present case it seemed that both sides had agreed 
to have and to give a moment’s notice; therefore the 
Court had no jurisdiction, 





The Question of Hours. 


The views expressed recently in a leading article 
in THE ENGINEFR regarding the difficulties likely to arise 
out of the radical change in hours at the steel and engi- 
neering works are fully borne out in this district, where, 
in spite of the apparently very definite understanding 
arrived at by both sides a week or so ago, there is still a 

ood deal of murmuring by men whom even angels from 
heaven would find a difficulty in satisfying. They do not 
appear to understand that even when each firm is left 
at liberty to arrange its own hours within the forty-seven 

r week, it is impossible that every man will see the 
fulfilment of his particular fancy. If majority rule 
is not followed in such matters there will always he trouble, 
and that is what some of the minorities at the works are 
trying to bring about—just as if there were not quite 
sufficient real trouble and anxiety prevailing in industrial 
circles already. On the whole, however, things are settling 
down fairly well, though for some little time the hour 
arrangements will be more or less experimental, and 
subject to revision. After all, a great thing is to keep 
machinery running as many hours out of the twenty-four 
as possible. That means increased output, if. not the 
fullest capacity of output. One firm, recognising that 
policy, and being at the same time desirous of absorbing 
as many of the unemployed as practicable, has decided 
upon three shifts for the twenty-four hours—one of ten hours 
and two of seven hours each. The men, chiefly on piece- 
work—which is the real test of what a man will do, can 
do, or wants to do—will take a turn on each shift in rotation 


Iron, Steel, and Coal. 


There is not much change to record locally in the 
iron and steel markets. The latter are well supplied, but 
little business seems to be passing in ingots and billets, 
and in several instances furnaces are being overheuled. 
In pg iron, the demand for hematite has naturally fallen 
away alittle for the time being, but that for basic is good, 
and foundry and forge are in steady request, though 
supplies are by no means full. In bar iron, “‘ Crown”’ is 
not easy to buy, makers paying more attention to 
“marked.” Regarding fuel, with the prohibition on 
exports from the Humber ports, more steams are available 
for inland consumption, for which the demand is strong, 
manufacturers’ efforts being directed to accumulating 
whatever stocks they can in case of “ accidents.” In this 
sense, gas Companies are very eager buyers, and the rail- 
ways are putting as much on the ground as possible. The 
house coal position cannot be described as easier. For 
steams, best South Yorkshire hards are quoted 23s. to 
23s. 6d.; best Derbyshire, 22s. 6d, to 23s.; seconds, 21s. 6d. 
to 22s.; cobbles, ditto ; nuts, 21s. to 22s.; best hard slacks, 
18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; soft 
nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and small 
slacks, 18s. to 14s. For house sorts, branch is quoted 
27s. to 27s. 6d., and best Silkstone 23s. 6d. to 24s. 6d., all 
per ton at pit. 





NORTH OF ENGLAND. 


(From our own Cucvapeniiant.) 
The Shipyard Strike. 


THE trouble in the North-East Coast shipyards has 
entered upon a new phase, and there is now a strong feeling 
that a settlement will soon be reached. Although a 
meeting of the Joint Board of the three unions which 
caused the  strike—boilermakers, shipwrights and 
blacksmiths—was held at Newcastle on Monday, the 
delegates seemed unable to give any guidance to their 
members who have now been on strike seven weeks. The 
men, as & matter of fact, are getting out of hand. They 
are not only suffering from want of money and food, but 
they are feeling the time hanging on their hanas. They 
would welcome 4 resumption of work, and would have gcne 
back on Monday but for loyalty to their unions. The men 
in the Wear sh:pyards who returned to work under the 
47-hour agreement seem disposed to give the arrangement 
a fair trial. Infact, few complaints are now heard to the 
alleged inconven‘ence of the system in its bearing on the 
domestic side of the men’s lives, and if the financial aspect 
of it can be settled there seems little doubt that the men 
would remain at work under it. 

LATER. 


Prospects of an early resumption of work in the Northern 
shipyards are bright. Meetings of the men were held in 
several centres on Tuesday and Wednesday, and tle 
following resolution was carried : ‘‘ Provided the employers 
are willing to meet the representatives of the three societies 
in conference on the day that the men resume work, to 
diseuss the question of piece and lieu rates—and failing 
the settlement at that conference, the Government to g.ve 
arbitration within forty-e ght hours—the men are prepared 
to resume work.”’ The hope is expressed in many quarters 
that the date of the conference will be Monday next, and 
that work in the yards will be in full swing again on that 


day. 
Cleveland Iron Trade. 


There is no abatement in the demand for Cleve- 
land iron, nor is there likely to be so long as supplies 
remain on such a limited scale. The difficulty of securing 
supplies becomes more and more pronounced, and the 
present position of traders—notwithstanding the with- 
drawal of many of the control restrictions—is probably 
worse than at any period of the war. Supplies all round 


are short, the quality of the output was never worse, and 
even where iron is available it is difficult—sometimes 
impossible—to get the trucks to enable the makers to load 
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this plight, and the consequence is that with consumers 
clamouring for iron makers are having to put it into stock 
simply because there are no facilities for delivery. © 
position all round is most unsatisfactory. Nor is it 
possible to record any improvement in the quality of the 
make, while No. 1, No. 3 Cleveland, and No. 4 foundry 
iron are still abnormally scarce. Apparently all the 
foundries are able to keep going, but in many cases they 
are having to eke out supplies by mixing with forge iron, 
and are working from hand to mouth. The opportunity 
of accumulating stocks of subsidised iron up to the limit 
of October, 1915, is restricted to’ the period ending April 
30th next, but makers are unable to offer much assistance 
in this direction, their first concern being simply to keep 
consumers covered for current needs. Of course, forge 
iron and mottled and white iron are more plentiful, and 
those qualities are fairly readily obtainable at the full 
maximum price. The export trade is still hampered by 
the difficulty of obtaining iron for shipment. For Cleve- 
land iron there are plenty of licences, and freights are now 
on much lower levels, so that this district is favourably 
placed to compete in the neutra] markets. But unfor- 
tunately there is no iron to spare for neutrals, and con- 
sequently, though it is much more costly, Americaniron is 
finding its way to Scandinavia. For shipments to Italy 
it is necessary to secure an import licence from the Italian 
Government as well as the usual British export licence, 
and when both these are procured a still more serious 
obstacle is the arrangement of credits in this country, for 
which yet another permit is required. So far as Italy is 
concerned all these restrictions have effectually stopped 
trading at present, but a limited quantity of iron is finding 
its way to British Dominions and the Far East. For 
home use No. 3 Cleveland g.m.b., No. 4 foundry and No. 4 
forge are firmly quoted at 95s., with a premium of 4s. for 
No. l. For export, No. 3 and the lower qualities are 145s., 
and No. 1, 150s. 


Hematite Pig Iron. 


Conditions in the East Coast hematite pig iron 
trade reveal no material change. Supplies are quite 
adequate for all home requirements, and it is understood 
that licences are now being granted for shipment abroad: 
M xed numbers are quoted at 122s. 6d. for home use, and 
172s. 6d. for export. 


Iron-making Materials. 


Foreign ore shows a tendency to stiffen in price, 
but business is still quiet, and is likely to be until the end 
of the control period, consumers meanwhile having ample 
stocks in hand. The demand for coke is stronger than 
ever, everyone being anxious to get stocks in hand in view 
of the threatened coal strike. The price of good medium 
furnace kinds is unchanged at 35s. 6d. delivered at the 
works, 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades there 
is still great activity, all the works being fully employed. 
Notwithstanding the shipyard strike shipbuilders in the 
North-East Coast are still taking their regular supplies, and 
the recent advance in home prices is stated to have made 
not the slightest difference in the demand, all contracts 
being arranged on a sliding scale. The labour trouble 
and unrest is, of course, causing some uneasiness, and the 
“removal of the Government subsidies, the American com- 
petition, and various other factors tend to complicate 
matters ; but despite these drawbacks the large amount of 
new bus_ness that is coming forward is surprising. The 
work booked is sufficient to keep things going at an active 
pace for some considerable time ahead. The export trade 
is showing a steady expansion. Orders are coming 
forward in ccnsiderable volume for shipments, not cnly to 
the Allied and British Dominicns, but also to Spain, 
Holland and Scandinavia. No trouble is experienced in 
securing the necessary licences, and makers report a 
grow.ng trade in finished materials. Japan is reported to 
be a particularly big buyer, and altogether the outlook 
in the finished iron and steel trades is very encouraging. 
Principal quotations for the home trade are as follows :— 
Ship, bridge and tank plates, £14; ditto, thin, £16; 
chequer plates, £15 10s.; boiler plates, £15; angles and 
bulb angles, £13 123. 6d.; small angles, tess and plates, 
£16 10s.; steel joists, £13 12s. 6d.; rails, 60 lb. and over, 
£13 7s. 6d.; 50-60 Ib., £13 10s.; rounds, squares, hexagons, 
£14 5s.; small ditto, £16 103.; billets, blooms, rolling 
qualities, £11 123. 6d.; forging qualities, £12 153.; ingots 
ior re-rolling, £9 5s. Export prices are as follows :— 
Steel ship, bridge and tank plates, £16 10s.; ditto, thin, 
£19 10s.; steel boiler plates, £17 10s.; steel chequer plates, 
£18; angles and other sectional material, £16 23. 6d.; 
rounds, squares, hexagons, £18; ditto, small, £20; rails, 
50 lb., £15 123. 6d.; rails, 60 1b.,-£15 103.; billets and 
blooms, £13 10s. to £15 103.; iron bars, £20: steel plate 
cuttings, suitable for re-rolling, £13 10s.; rails, hollow 
bridge, 45 lb. and over, £17; rails, second-hand, all 
sections, £13; sheet bars and tin-p!ates, £13 17s. 6d.; 
puddled iron bars, £15 15s. 


The Coal Trade. 


The mining crisis has, of course, been the chief 
subject of discussion this week. Among those engaged in 
the trade, however, hopes are entertained of a strike 
being avoided. A good barometer of such matters is 
usually to be found amongst the exporters. They are 
reported to be carrying on business as usual. Whether 
they have received inside information as to a possible 
settlement of the dispute before it reaches the strike stage 
cannot be ascertained, but a spirit of optimism seems to 
prevail among those actively connected with this branch 
of the trade. The Northern miners, while expressing 
delight with the result of the ballot for a strike, also hold 
the opinion that a stoppage will be avoided. Their idea 
is that if the Government concedes three-fourths of the 
terms they ask there need be no strike. Generally, the 
miners are assuming an indifferent attitude now that the 
ballot has been taken, but the spirit of a strike, unless 
conditions change, is still rampant, especially amongst the 
young men. Meanwhile work at the pits is proceeding on 
very steady lines, and the percentage of output is good. 





Several of the works are in 


the iron from the pig beds. 


Every day sees additional men started, and each day 


shows @ slightly increased output, which, in the aggre- 
gate, amounts to a ‘substantial contribution. The 
market is decidedly firm. An item of outstanding 
interest and discussion is the menace to the export trade 
by the advent of America into competition in Europe 
with British coals. Hitherto vast quantities of North 
country coals have found their way to Norway, Sweden, 
and, indeed, all the Western ports, especially to Italy and 
Spain. But reports are current that large orders have 
been placed by Italy and Sweden for early delivery of 
American coals on a ¢.i.f. basis, which works out at about 
15s. to 20s. per ton less than present British market values. 
At the moment exports to neutrals from the Northern 
district are practically suspended owing to the heavy 
requisitions by the Government of coals for household and 
industrial requirements, including gas coals. The position 
is certainly very unsatisfactory from the exporters’ point 
of view. There is nothing to guide them beyond indi- 
vidual opinion, and consequently all open market business 
is exceedingly quiet. Few genuine offers are obtainable, ~ 
but sellers indicate that, under more favourable circum- 
stances, they would be willing to supply at certain prices. 
Of course, sporting bids are always obtainable, and the 
acceptance would depend. on the Controller’s consent to 
delivery. General market figures are, under the circum- 
stances, difficult to state, but in the steam coal section best 
qualities at the lowest are now fully 90s. for open sale, and 
second qualities 88s., with the possibility of a slight 
discount. Best Blyth and Tyne smalls are about 70s., and 
others anything from 60s. to 65s. Gas coals range ‘rom 
60s. to 75s., according to class. The bunker coal trade is 
similarly unsettled, and all business is subject to licences. 
Good qualities for neutrals can be obtained at the late 
value of 55s., but up to 60s. is indicated. The coke trade 
is under strong pressure at the moment. Of course, if a 
strike took place, and furnaces were laid idle, it would take 
many weeks to reinstate the position. With these views 
producers will not offer beyond the next week or two, and 
fully 70s. is easily obtainable for any description for export. 
The maximum quotations for the Allies are as follows :— 
Best Blyth steams, 37s.; Tyne primes, 363. 6d.; Tyne prime 
smalls, 27s. 6d.; second steams, 323. 6d. to 34s.; North 
Northumberland smalls, 253. to 273. 6d.; Blyth smalls, 
27s.; smithies, 31s. to 323. 6d.; peas and nuts, 31s. to 323.; 
best gas, 32s.; second gas, 303. 6d.; coking coals, 31s. 6d. ; 
eoking smalls, 30s. 6d.; household coals, 353. to 37s.; 
foundry ccke, 50s.; gas-house coke, 40s.; best bunker coals, 
34s. to 34s. 6d.; ordinary qualities, 333. to 333. 6d.; special, 
39s. Principal quotations for the home trade are as 
follows :—Northumberlands : Best Blyth steams, 33s. 6d. 
to 35s.; second Blyth steams, 293. 6d. to 322. 6d.; Tyne 
prime steams, 333. 6d. to 35s.; unscreened for bunkers, 
27s. 6d. to 29s.: household coal, 26s. 6d. to 273. 6d. ; best 
Blyth smalls, 25s. 6d.: smithies, 31s. 6d. to 363. 6d.: North 
Northumberland smulls, 253. 6.; peas and nuts, 3is. 
Durhems : Steam (locomotive), 33s. to 353.; special Wear 
gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 303.; best 
qualities, 31s. 64.; superiors, 343.; smithies, 3ls.; peas and 
nuts, 31s.; coking coals, 293. to 303 








SCOTLAND. 
(From our own Correspondent.) 
Unsettled Markets. 


UNDER present conditions of trade it is hardly 
a@ matter for surprise that markets continue in a more or 
less unsettled state. The ever-changing basis of prices 
for finished materials, the possibility of a further adjust- 
ment of subsidies, and last, but not least, the labour uncer- 
tainty, all tend to restrict business. Works generally are 
comparatively well off for orders at present, but little 
expansion can be looked for under existing conditions, 
consumers for the most part confining their transactions 
to absolute necessities. 


Experimental Road Construction. 


A scheme of experimental road construction, 
arranged by the Roard Boad in co-operation with the 
Scottish Branch of the Institution of Municipal and 
County Engineers, has been carried on in Perthshire during 
the past three and a-half years. The tabulated results 
of the tests show that ordinary macadam is “ entirely 
unsuitable for main road traffic,” while ordinary macadam 
surface tarred is “‘ good, but not suitable for ma‘n roads 
under heavy traffic.” Two other of the systems are noted 
as ‘“‘ good,” and two as “very good,” while three are 
described as “‘ excellent.” They are—(1) Tar macadam, 
#.e., tarred material surface sealed with distilled tar ; 
(2) tar macadam surface sealed with Mexican bituminous 
m:xture (fluxphalte): and (3) Macadam grouted with 
80 per cent. mexphalte and 20 per cent. fluxphalte. The 
cost of construction for three and a-half years and main- 
tenance per superficial yard are 22.80d., 26.29d., and 
27.52. respectively, compared with 12.94d. for ordinary 
macadam, and 18.72d. for ordinary_macadam surface 
tarred. 


Pig Iron. 


There is little change in the Scotch pig iron 
trade. The entire output of hematite is easily absorbed 
by local steel works, and thereis plenty of forge iron 
to cover general needs. The scarcity of foundry 
sorts is an adverse feature, and until there is an improve- 
ment in this quality little expansion in the export trade 
ean be looked for. 


Finished Iron and Steel. 


The steel works have apparently no lack of work. 
Orders for shipbuilding purposes, constructicnal work, 
and engineering business account for a considerable tonnage. 
Works should soon be at full strength, provided a shortage 
of fuel does not intervene. The activity at the sheet mills 
is incessant. Galvanised material is still very slow. 
Steel hoops are busy and makers have fair export orders 
on hand. .Thin gauges are scarce, rollings being chiefly 
confined to the thicker gauges. The recent advance in 





prices of £3 per ton has had little effect on business. Tubes 
are in large demand, especially for marine purposes. In the 
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malleable iron trade rivet and bolt sizes and agricultural 
sections are in constant request, practically all for the home 
trade. Structural engineers are improving and makers 
of castings are doing a fair business. There are some signs 
of recovery in the export branches. More steamers 
are available, but productions are not yet large enough 
to provide large consignments. Much depends on the 
future action of the miners, on whom the supplies of fuel 


depend. 


Coal. 

The past week has been a busy one in the Scoten 
coal trade. The possibility of a stoppage of work at the 
pits has doubtless increased the demand all round, and 
outputs have been severely taxed. House coal is in 
brisk demand, and industrial sorts are wanted in larger 
deliveries, consumers evidently endeavouring to lay in 
stocks. Exports have been fairly good, ana some good 
neutral cargoes have been dispatched from Fifeshire ports. 
Collieries in the West of Scotland and the Lothians are 
almost entirely devoted to local business. The aggregate 
shipments for the week amounted to 129,522 tons, com- 
pared with 136,066 in the preceding week, and 150,174 
tons in the same week last year. Ell coals, f.o.b. at 
Glasgow, 32s. 6d. to 35s. ; splint, 35s. to 37s. ; navigations, 
37s. ; steams, 34s. 6d. ; treble nuts, 30s. ; doubles, 29s. ; 
singles, 28s.; best screened {navigations, at Methi] or 
Burntisland, 36s. to 38s. ; first class steams, 35s. ; third- 
class steams, 31s. ; best steams at Leith, 33s. 6d. ; second- 
ary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Situation. 


THF coal trade and its future, and the imminence 
of serious developments have monopolised practically the 
whole of the attention of the industrial world during the 
past week, and there are few sanguine enough to believe 
that the next month or two will see anything like a com- 
plete dispersal of the ominous clouds prevailing. To look 
beyond the men’s present demands rather savours of seeking 
trouble though it is well known that their existing claims do 
not exhaust their complete programme. However, 
what they have put forward is sufficient, if not more than 
sufficient, for the moment, and the next few weeks will! 
be a period of keen anxiety. The past week has proved 
that great and radical changes in views and action 
can be witnessed in a very short time. Coalowners have 
moved very rapidly along the path of co-operation with 
labour, judging by their proposals, the full text of which, 
when ready, will no doubt be received with great interest. 
The principal idea underlying their scheme is to give the 
workmen a larger measure of control with the owners of the 
mines, and a more liberal share of the profits of the 
industry. This is not an easy matter to trame, and as 
regards the proposal to extend the principle of profit- 
sharing it is very evident that, considering the diversified 
conditions, financially and otherwise, of individual colliery 
undertakings some scheme by which the strong help the 
weak must be introduced. The principle of profit-sharing 
is not in itself new, as up to the time of the Government 
taking control the general wage rate varied under the 
Conciliation Board agreements according to average 
selling prices, and every shilling advance in the price of 
coal meant practically an increase of from 8} to 10 per 
cent. in the general wage rate. An extension of the principle 
of joint control should certainly prove an advantage 
in some respects, if it leads to the ventilation of real facts 
and disposes of the suspicion existing. Misrepresentation 
will be avoided and mistrust will be removed. For 
instance, a well-known miners’ leader within the past 
week has stated that what the miner wants to know is, 
who gets the difference between the 4s. 6d. per ton paid to 
him tor his labour, and the 45s. to 50s per ton charged to 
the consumer. The suggestion that the coalowner 
pockets the difference is calculated to create infinite 
harm and feeling in the present stage. The miners’ leader 
overlooks the allowances that have to he made, dead work, 
war wages, costs of surface labour, the loss on workmen’s 
coal supplied, pitwood, stores, workmen’s compensation, 
and health insurance, royalties, rates, wagon hire, railway 
rates, weighing and tipping charges, costs of management, 
&c., while in addition there is the excess profits duty. &e. 
Enlightenment on all these points should serve good purpose 
and create a better feeling between Labour and Capital. 
If the proposals of the coalowners provide also a definite 
stimulus to an increase in production and the reduction 
of costs, as it is understood that they do, an important and 
valuable step will have been taken, as it should counteract 
the increasing tendency on the part of the workmen to be 
content with.the minimum wage and to “‘ go easy.” As 
to whether the Miners’ Federation of Great Britain will 
delay taking extreme action on the ballot until March 
3lst remains to be seen, but it is felt that if it appreciates 
the value of public opinion it will be wise to heed the appeal 
of the Prime Minister. At the same time the ballot in 
South Wales revealed the fact that the miners are more 
united and determined than was suspected. The total 
vote cast was 155,563, there being 117,302 for a strike 
and 38,261 against, thus showing a majority of 79,041. 
The majority for a stoppage exceeded the two-thirds 
required by no less than 13,694, the ballot being the 
heaviest in the history of the Federation. 


American Competition. 


As previously pointed out, South Wales has most 
to lose if through increasing costs of production the 
foreign export trade suffers in competition with America. 
The danger is a very real one. Recently the Brazilian 
Central Railways asked for prices for the delivery of 
200,000 tons of Welsh coal over a period of six months, 
and, not only was this order lost, but the Brazilian Central 
Railways increased the contract placed with the Americans 
to 600,000 tons,as it was their desire to lay in reserves. 
This, of course, means keeping out Welsh coal for a much 
longer period so far as these particular consumers are 
concerned. The fact is that firms asked to quote for 
Welsh coals did not tender,as it was futile to do so at 





existing prices, from which it is clear that if the costs of pro- 
duction aresubstantially advancedastheresult of the miners’ 
demands, the difficulty of regaining markets formerly held 
almost exclusively by South Wales will be greatly enhanced 
if not made impossible. It may be stated that American 
coals are now quoted about 25s. per ton f.o.b., and adding 
the freight rate of about £4 per ton, the price of the 
American coals delivered at the Brazilian ports is about 
£5 5s. per ton. The minimum price of best Welsh coal 
is 50s. per ton for neutral destinations, and the freight rate 
is 60s., so that by the time all charges have been covered 
the e.i.f. price works out about £6 per ton, on which basis 
South Wales is now at a disadvantage. Furthermore, 
experience shows that it is extremely hard to regain a 
market once it is lost, and during the war the Americans 
have no doubt made the most of their opportunities. The 
report now is that consumers in South American States 
have become so accustomed to the American coal that 
they are willing to pay as much for it as Welsh coal would 
cost. 


Miners’ Earnings. 


An interesting statement has recently been issued 
by Mr. Finlay A. Gibson, the secretary of the Monmouth 
and South Wales Coalowners’ Association, concerning the 
wages earned by colliers and timbermen in July, 1914, 
and in November, 1918. These two classes of labour are 
the most highly skilled underground, and under normal 
conditions they are paid on their price lists. The returns 
obtained from the associated collieries show that in 1914, 
out of a total of 40,311 colliers, 27,474 earned on an 
average £3, or less, per week, but in 1918, out of 39,736 
colliers only 681 received less than that wage. In 1914, 
out of over 40,000 colliers 37,000 got less than £4 per 
week, whereas in 1918, out of nearly 40,000, less than 4000 
received less than £4 per week. In 1914, out of over 
40,000, there were about 2918 receiving a weekly wage of 
between £4 and £6 per week, but in 1918 the number rose 
to 25,979. There were only 17 in 1914 earning between 
£8 and £10 per week, as against 1427 out of nearly 40,000 
colliers in 1918. Last year out of nearly 40,000 there 
were 330 earning over £10 per week, as against only two 
in July, 1914. An analysis of the figures relating to 
timbermen working on piece-rates gives similar results. 
The Coalowners’ Association has also obtained from the 
Monmouth and South Wales Employers’ Mutual Indemnity 
Society, Limited, figures relating to the average wages of 
all men and boys employed underground, and these show 
that the average wage per person employed underground 
(men and boys) in 1918 was over £173, as against £94 in 
1914. 


Current Business. 


New business has been rendered rather more 
difficult by reason of the unfavourable outlook in the labour 
sphere and coals for neutrals have not been released so 
freely. The authorities have been and are taking the 
precaution of giving more consideration than ever to 
allied needs. Government requirements have been on a 
large scale. Loading operations have been active, the 
pressure of tonnage still being very heavy. The small 
coal problem has been very much in evidence, and all 
cargoes for neutrals have to comprise 40 per cent. of inferior 
smalls, while cargoes for France have also to take a per- 
centage of those qualities. Supplies of dry smalls particu- 
larly are heavy, and have menaced regular work at pits, 
while, furthermore, owners have been handicapped owing 
to the delays on the railways in getting the empty wagons 
back to the collieries. Pits have been idle as a consequence, 
the delay occasioned being attributed to lack of sufficient 
engine power. Large coals have ruled firm and nuts, 
beans and peas have been scarce owing to breakdowns 
occurring at washeries. Bunker smalls have continued 
in great demand, and are very tight. A question has 
arisen concerning the bunkering of Norwegian steamers. 
It will be recalled that in December last the Coal Mines 
Department of the Board of Trade intimated that Nor- 
wegian vessels bunkering at United Kingdom ports were 
to be treated in the matter of price in the same way as 
British vessels, which meant they were to get their bunkers 
at. the Allied schedule price instead ot the minimum 
schedule applicable to neutrals. No stipulations or 
exceptions were made, but the point is whether Norwegian 
vessels can get their bunkers at the Allied schedule if 
they trade from the United Kingdom to a neutral port, 
or whether this concession is contingent on the vessels 
running to an Allied port, Mr. Finlay Gibson, the secre- 
tary to the District Coal and Coke Supplies Committee, 
has laid it down that a Norwegian vessel going to Spain 
must pay the minimum schedule price which applies to 
neutrals, but a firm which made inquiry at the Cvoal 
Controller’s Department has been informed that Norwegian 
vessels are entitled to have their bunkers at the Allied 
schedule irrespective of their destination. The question 
is who is right. The home demand for coals has sub- 
stantially increased and provision is being made to me>t 
it. Coke licences are being more freely granted, but makers 
experience difficulty in securing tonnage. Patent fuel 
works are fully engaged, but pitwood supplies are slow 
to come along. There is no change in the schedule prices 
ruling for coals, &c. 

LATER. 


Coal markets display no pronounced change, 
but exporters are rather more perturbed by reason of the 
statement in an Italian newspaper that an American 
syndicate composed of coal dealers has offered to the 
Italian Government the delivery at Italian ports of all the 
coal that country needs at prices considerably below 
British prices. This statement, if it is true, is a very 
serious matter for South Wales, though authoritative 
American sources in London deny the eccuracy of the report, 
and add that America is simply endeavouring as part of 
her duties as an Ally to meet part of the needs of the 
Italians by supplementing the quantity of coal with which 
that country is supplying Italy. Looking at the matter 
from the point of view of labour unrest, in the coalfields 
of this country it is not unnatural that the Italians should 
seek to ensure their fuel requirements by taking American 
coal, as it is understood that the Italian Government is 
inclined to pay more consideration to the question of 
regularity in delivery than to the question of price. Expor- 


ters in this country, however, are severely handicapped in 





giving any guarantees as to regular deliveries in view of the 
grave uncertainty prevailing. They fully realise the 
danger to the trade, and the difficulty in regaining markets 
once the Americans have secured a grip upon them, 
Prior to the war the chief difficulty of the Americans was 
with regard to transport facilities, but that is a diminishing 
factor in the case. American shipping supplies are rapidy 
increasing, and, consequently, their task in penetrating 
into the European markets is becoming materially less. 


Newport. 

Collieries are very fully engaged, and tonnage is 
in plentiful supply. The demand for prompt supplies 
of large and small coals is heavy, and collieries almost 
without exception are very fully stemmed. Schedule 
prices are unchanged. 


Swansea. 

The anthracite market maintains a good tone 
and practically all descriptions are well booked up for some 
time. Machine made qualities are quite firm, but rubbly 
culm and duff are rather slow. There is no variation in 
the schedule prices. 


Tin-plates. 

The tinplate merket displays no change, but is 
quietly firm. Makers are well booked up. Block tin, 
£210 10s. per ton cash, £205 per ton three months ; copper, 
£74 per ton cash, £70 per ton three months ; lead, Spanish, 
£27 10s. per ton; spelter, £45 per ton. 








Ministry of Munitions Orders. 





IRON AND STEEL PRICES. 


Tae Minister of Munitions announced on February 
15th, in Notice No. 33, the following corrections in notices 
which have recently been issued :— 

Notice No. 29, January 27th, 1919, and Notice No. 30, 
January 30th, 1919. 

The prices for steel plates, sheets, &c., fin. thick 
and upwards, apply to home trade only. The export 
prices for these descripticns of steel are as stated in 
Schedule Ex. 2. 

List of Export Drawbacks, Ex. 5. 

The drawback on steel plates, tin. thick and up. 
wards, supplied from re-rollers is net, and not subject 
to any deduction for f.o.b. charges, &c. 





LLOYD'S REGISTER SCHOLARSHIPS. 


Tue General Committee of Lloyd’s Register of Shipping, 
at its meeting on February 13th, decided to resume the 
practice followed previous to the outbreak of war of 
granting scholarships for the study of Naval Architecture 
and Marine Engineering. The committee now considers 
it desirable that the examinations for these scholarships 
should be resumed, so that the successful candidates may 
be enabled to begin their studies at the several universities, 
commencing with the autumn sessions this year. The 
14 scholarships established by the Committee of Lloyd’s 
Register are as follows :—Three scholarships in Naval 
Architecture at each of the following Universities, tenable 
for three years, viz.: Glasgow, Durham, and Liverpool ; 
three scholarships in Marine Engineering at the University 
of Liverpool, tenable for three years, and two scholarships 
in Marine Engineering in connection with the Institute 
of Marine Engineers, tenable for two years. The commit - 
tee has amended the regulations governing the scholarships 
in order that the field of competition may be considerably 
widened, and has resolved to increase the grants from £50 
to £100 per annum for the present. In view of the fact 
that no scholarships ‘have been awarded during the past 
three years, and also that probably there will be a larger 
number of candidates offering themselves than has hitherto 
been the case, the committee is prepared to authorise 
the grant of more than one scholarship to each institution 
for the present year. Full particulars of the qualifications 
and details of the subjects of examination can be obtained 
from :—The Clerk of Senate, University of Glasgow ; the 
Registrar, University of Liverpool; the Secretary, Arm- 
strong College, Newcastle-on-Tyne, and the Secretary, 
Institute of Marine Engineers, 85-88, The Minories, 
Tower-hill, London, E. 1. 








Tue Crytinc Neep or Goop Work.—-How many months or 
years must pass before it will be a common thing for work to be 
well done in the United States ? The answer to this question 
will be in no small part the answer to the question, When will 
real prosperity come to the country ? The limitations as to 
food have been considered the chief war hardship in which the 
whole nation has shared; but the real universal hardship has 
been that imposed by the general prevalence of poor performance. 
On every hand there has been the breaking down of service which 
has b an indisp ble part of every-day living. No one 
thing has been more noticeable in the past 18 months, or more 
talked about in every corner and centre of the country 
than “‘ poor service.” . . . . With the extension of Government 





‘control has come a general lowering of standards. The idea 


that pay has no necessary relation to performance has been 
given official sanction in the establishment of minimums repre - 
senting the amount it was asserted a workman must have, in 
view of — cost of living. The same idea is at the base of 
all the Congressional opposition to time studies, bonus system~ 
and other methods of establishing the right relation betwee! 
wages and work done. The word efficiency has fallen into dis- 
repute. That is not so serious, for the word has been over- 
worked. But it is a serious matter that there is widespread 
disfavour for the thing for which the word stands—namely, 
a high standard of performance both in quantity and quality. 
The reasons for this disfavour are both social and political. 
The fact that so many other jobs were open tc a dissatisfied 
workmar in war time has tended to lesser the sense of obligation 
to give an adequate return for wages. Paternalism has increased 
to such a degree that the Government is expected to stand and 
to make up for any and all deficiencies in individual effort. The 
spirit of grudging performance has grown to the extent that 
1. W. W. and Bolshevik leaven has spread. Propaganda of many 
sorts has marked the years of the war. The period of readjust - 
ment will see much more. But none is more sorely needed than 
a propag: for an i of good will in industrial relations 
to the end that work may be well done. High wages—they are 
now the highest ever known—have not produced that very 
desirable condition. Time alone can tell whether the new 
democracy in industry can show the way.—Jron Age. 
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Electrical Boiler Heat Losses 
Recorder. 


A novet type of instrument for measuring and recording 
the heat losses in chimney gases, depending upon an 
entirely new principle, has been devised by a French 
chemist, M. Chopin, and was described before a recent 
meeting of the ‘* Academie des Sciences,”” The working of 
the instrument is based upon the measurement of two 
electric currents, the intensity of the one being dependent 
upon and varying with the temperature of the waste 
gases, and the intensity of the other being likewise depen- 
dent upon and varying with the percentage of CO, con- 
tained in the same gases. 

The first measurement is obtained by means of an 
ordinary thermo-couple placed in the path of the gases, 
while the second is obtained by measuring the electrical 
resistance of a solution of caustic soda of known strengthand 
volume, through which a portion of the chimney gases is 

The absorption of CO, by the caustic soda and 
formation of sodium carbonate, causes an increase in the 
electrical resistance, and therefore a diminution in the 
current that can be passed through the solution with a 
constant E.M.F., for the conductivity of sodium car- 
bonate in solution is only one-third that of caustic soda 
solutions. 

The most striking and original feature of the instrument 
































“Tre Cuomcen” 
BOILER HEAT-LOSS RECORDER 


however, is that by which the results of the two measure- 
ments are automatically converted into percentage heat 
losses, which can thus be read off by the engineer or fireman 
in charge of the boilers without any necessity for compli- 
eated or involved calculations. The arrangement of the 
apparatus and mechanism is shown in the annexed diagram, 
A is the indicating dial, B is the indicating finger which 
records the temperature of the gases by means of the 
thermo-couple shown below it, and C is the indicating 
finger which records the percentage by volume of CO, in 
the waste gases, by means of the electrical resistance 
measurement of the solution contained in the vessel D G. 
The point where these two indicating fingers cross one 
another on the recording dial gives the percentage of heat 
losses, since the curved lines represent the results of 
caiculations for the other fixed factors that enter into the 
equation. 

As regards the other parts of the apparatus, E is the 
vessel in which the caustic soda solution is prepared and 
stored before use, J_is the pipe by means of which the waste 
gases are conducted into the mixing tube or burette D G, 
which serves not only to measure the volume of chimney 
gas, but also to give a definite volume and length of 
_ electrolyte between the nickel electrodes at F and G. 
After each test, the solution of caustic soda containing 
more or less carbonate, is run off from the bottom of the 
absorbing and measuring burette. A fresh volume of gas 
is then admitted, and this is treated with the caustic soda 
solution pumped over from the vessel E by aid of the hand 
pump shown in the diagram. 








A PRESENTATION AT WESTMINSTER.—An interesting function 
took place at the head offices of Walter Scott and Middleton, 
Limited, at Westminster, on February 17th, when a deputa- 
tion from the long service employees waited on Mr. J. T. 
Middleton, the chairman of the company, to present him with a 
congratulatory address on the celebration of his fifty years’ 
connection with the business, together with a bronze statuette 
as a gift to Mrs. Middleton. The address, which recalled the pro- 
gressive history of the firm under Mr. Middleton’s leadership, was 
expressive of the esteem in which he is held by the staff: and 
heartily congratulated him on attaining his jubilee in the firm. 
It was subscribed by the names of eighty members of the 
technical and clerical staff, foremen and others who have served 
continuously under Mr. Middleton for periods of from ten to 


over forty years. 





British Patent Specifications. 


When an invention in communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Suuthampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first yiven is the date of application ; the second date 
at the end ef the abridgment is the date of the acceptance of the 
complete #pecification. 











DYNAMOS AND MOTORS. 


122,290 (2549 of 1918). February 13th, 1918.—Cur-ours ror 
br raga Cuarcine Dynamos, N. E. Dufty, 57, Tulse Hill, 
urrey. 
Tats is, a centrifugal cut-out for dynamos employed in 
battery charging, and comprises a hollow drum of insvlating 
material provided with two or more metal contacts and partially 
filled with mercury. When the drum is revolved centrifugal 
force causes the mercury to short-circuit the contacts. e 
device can be applied to charging dynamos for the purpose of 
disconnecting the dynamo from the storage battery when the 
dynamo armature ceases to revolve, and thus prevent the battery 
being “short-circuited through the armature windings. It 
may be employed to insert a resistance in the armature circuit 
of a direct current motor, in order to prevent excessive current 
being taken by the motor when it is started, this resistance being 
short-circuited when the armature reaches a given speed. 
The device is also applicable to alternating current motors, in 
order to short-circuit portions of the rotor windings after the 
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rotor has attained a given speed. Fig. 1 is a sectional view 
taken at right angles to the shaft or axis. Fig. 2 is a sectional 
view taken parallel with the shaft or axis. The drum D, of 
insulating material, is fixed to the shaft and sealed by the end 
cover plate P. Moulded into the drum are two metal contacts 
C C, connected respectively to two slip rings R R, the contacts 
being placed at diametrically opposite points of the drum and 
providing a large length of break in the circuit, The annular 
space A inside the drum contains a small amount of mercury M, 
on the surface of which a layer of oil may be floated in order to 
damp out the are when the current circuit is broken by the 
mercury. Brushes B B make tion pectively with 
slip-rings R R, and allow the device to be connected in the 
circuit it is desired to control. When the drum is at rest, the 
mercury cannot simultaneously touch both contacts C C, and 
therefore the electrical circuit is broken. When the drum is 
revolved, centrifugal force causes the mercury to be thrown 
outwards round the periphery F, thus short-cireuiting the 
contacts C C and so completing the electrical cireuit.— 
January 23rd, 1919. 





PUMPING AND BLOWING MACHINERY. 


122,278 (1756 of 1918). January 30th, 1918.—Foor Pieces 
or Arr-Lirt WELLS, R. Stirling, The Anchorage, Dormans 
W° Park, Surrey. 

An improved form of foot-piece, designed with the object of 
causing the air and water in an air lift well to intermingle 
thoroughly, is shown in the accompanying illustrations. » 2 
Fig. 1 the discharge pipe A is provided with a liquid inlet nozzle 
B and a tubular mixing cone C forming a distributing chamber 
D within the discharge pipe A. Air is admitted to the chamber 
D by inlet holes E. The upper end of the mixing chamber is 
flared, forming a delivery cone, and is provided with holes F, 
which permit air to pass from the distributing chamber to the 
delivery tube to facilitate starting. The mixing chamber C 
is provided with holes G G, through which air passes from the 
distributing chamber into the mixing cone C. H is an opening 
by which air also enters the mixing cone. The discharge pipe A is 
adapted to be placed within a pipe, not shown, and air is supplied 
to the annular space between the pipes. In use air is admitted 
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to the distributing chamber D, and passing through the holes 
F aerates the column of liquid standing in the delivery pipe A 
causing it to flow upwards. After the upward flow of liquid 
and air in the discharge pipe has been started, liquid will flow 
through the nozzle B to. the mixing chamber C. The pressure 
in the mixing chamber will consequently fall and air will enter 
the mixing chamber by the holes G G and.H, causing the mixture 
to flow steadily up through the discharge pipe. In the form 
shown in Fig. 2, two mixing cones C and two openings H are 
shown. In this case holes in the mixing chamber may be 
dispensed with. In the form shown in Fig. 3, the nozzle B 
and mixing cone are formed in one with a cylindrical casing 
J,and air is admitted to the distributing chamber D by a pipe 





at the bottom and pro- 


the chamber o' 4 
.—Januory 23rd, 1919. 
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TRANSMISSION OF POWER. 


122,219 (18,976 of 1917). December 21st, 1917.—UnpErarounD 
Execrric Capies, A. V. L. Hubert, 161, Herne Kill, 
London, 8.F., and G. E. Turnbull, 76, Vineyard Hill-road, 
Wimbledon Park, London, S8.W. 

The object of this invention is to provide a simplified form of 
electrical conductor in which the insulation and protective duct 
are in one piece. Several ific methods for the distribution of 
the conductor have already been devised, in which the conductor 
is first of all enclosed within a casing or cover, usually closely 
fitting, of glass or other suitable material for the of 
insulation ; these insulated conductors are then enc withir 
a pipe of suitable material arranged in the form of a duct. In 
all cases the duct and the insulator are two separate items of 
the apparatus. This invention consists of pipes, or troughs with 
covers and bases, formed in fused quartz or silica, through 
which are drawn or laid the bare electrical conductors. It is 
thus possible to dispense with separate forms of insulator and 
duct, as this arrangement combires these two properties. ‘Lhe 
quartz, in addition to being highly dielectric, is capable of 
being fised, so as to ferm one hom whole providing 
perfect insulation, and is impervious p, to acids in general, 
and is unaffected by electrical or mechanical action due to rises 
or falls in temperature. The inventors claim that this system 
ef construction provides in itself both an insulator which is 
capable of withstanding all the strains to which a duct is liable 
and a duct which possesses perfect insulating properties. This 
invention permits the use as conductors of metals with a lower 
conductivity than copper, as a ter section of the conductor 
may be adapted for carrying the same amount of current than 
by the ordinary method without a proportional increase in the 
expenses of insulating and armouring. Furthermore, it is 
possible to disp , when desirable, with the metallic or solid 
form of conductor and to make use of the conductive properties 
of low resistance liquids, the section of the duct which is available 
for carrying the same amount of current being increased, while 
at the same time the expenses of installation with regard to both 
the cost of material used as conductor and the labour required 
for the installation thereof are iderably reduced. A claim 
is also made for a constructional pp. grime of the conductor, 
consisting of a coating of suitable metal deposited upon the wall 
of the c el or duct, or, alternatively, of several such channels 
or ducts, having similar coatings, contained one within the other 
after the manner of concentric electric cables.—January 21st, 
1919. 











MOTOR CARS AND ROAD TRAFFIC. 


122,250 (983 of 1918). January 17th, 1918.—Conz CLurcues, 
C. Cock, N. Eastside-road, Golder’s Green, London, N.W. 

The object aimed at in this invention is to secure a compact 
arrangement of clutch, as regards its axial length, while providing 
@ main and cushion spring to bring the parts into en 
A variety of different arrangements are illustrated in t ifi- 
cation, but only one is dealt with here. The driving and driven 
parts of the clutch are marked A and B respectively, C being 
the engine crank shaft and D an extension of the gear shaft, 
which can slide longitudinally to bring the clutch into engage- 
ment. A volute spring E bears against the ball thrust F and 
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tends to force the extension D towards the left. A helical 
spring G is interposed between the extension D and the driven 
part of the clutch B. In the disengaged posit as shown in 
Fig. 1, the spring E is kept compressed by the usual pedal or 
levers, and the spring G extends, but not sufficiently to bring 
the clutch into engag t. On releasing the pedal, the spring 
E expands, compresses G, and gently applies the clutch until 
the position shown in Fig. 2 is attained. The full force of E 
is then exerted in closing the clutch on account of the ep x 
having closed up. The alternative arrangements ady 
mentioned include the use of laminated plate springs and 
multiple cushion springs.—/January 17th, 1919, 








MINES AND METALS. 


122,204 (6344 of 1917). May 4th, 1917.—InpIcaTING THF 
Deviation OF Borenotes, H. Briggs, Heriot-Watt College, 
Edinburgh. 

The invention consists of a clinometer or transmitting appa- 
ratus which is supported in the borehole and an indicating 
apparatus which is situated at any convenient place usually 
near the mouth of the hole. The transmitter and indicator 
or receiver are linked by a multistrand electric cable. The 
apparatus is in connection with any suitable electric supply, 
either direct or alternating current. Alternating current is, 
however, preferable, and the supply may conveniently be drawn 
from an induction coil worked by one or more cells. Fig. 1 
is a vertical section of the transmitting apparatus in the position 
it would occupy in a strictly vertical hole. This apparatus 
consists of a plummet P, suspended from a wire A. The bottom 
of the plummet is provided with a projecting point O, which 
dips into a high-resistance liquid in the dish C. The dish is 
made of a suitable non-conducting material, such as vulcanite, 
and is filled to the level of the line L with the liquid. A solution 
of sodium sulphate forms a suitable high-resistance liquid. 
The point of the plummet (which hangs quite freely) takes up a 
position in the dish accordirg to the deflection of the borehole 
from the vertical. Placed against the sides of the dish, C, and 
dipping into the liquid, are four electrodes of metallic foil. 
In Fig. 3, which is a plan of the dish C, these electrodes are 
indicated by the letters N, S, E, and W. The electrodes are 
respectively connected. through the medium of plug and socket 
joints 8 S (Fig. 1), and the wires W W to the terminals T T. 
These terminals are supported upon the insulating dise D. Fig. 
2 is a plan of the disc, D, and shows the position of the terminals 
named and also that of a fifth, central, terminal, which is con- 
nected to the plumb-wire A. A five-strand cable, passing 
through the gland B, is connected to the five terminals. The 
instrument is lowered in the hole by means of a column of reds, 
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and, if the direction or bearing of the deviation is to be agcer- 
tained as well as the amount, the instrument is adjusted by 
aid of the rods, so that the electrode N is to the nortn side of the 
dish. the electrodes N, 8, E, and W will then be respectively 
directed towards the north, south, east and west points of the 
compass, At the receiving station there is a second shallow 
dish (Fig. 4) containing some of the same electrolyte as C contains 
and similarly fitted with four electrodes. The lower part of the 
tepresents the transmitter and the 6g an the receiver. 

© connections are, in effect, those of the eatstone bridge 
applied twice, the liquid at the receiving station serving the 
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function of the stretched wire of the simplest type of Wheatstone 
bridge. Telephone receivers R and R take the place of the 
galvanometers of Wheatstone, the alternating supply being 
introduced by the leads Q. A metal needle connceted by a 
flexible wire to one of the leads Q is made to dip into the liqu'd 
in the receiving dish and is moved by hand until a minimum 
of sound is heard in both telephone receivers. The needle 
then occupies a position exactly corresponding to the position 
of the plummet point O. Thus the amount and direction of the 
deflection of the borehole is indicated. The readings may 
conveniently be taken upon a graduated circle engraved upon, 
— to, the bottom of the receiving dish.—January 23rd, 


122,327 (5103 of 1918). March 22nd, 1918.—An Ex osion 
Door For Mines, W. Graham, 24, Eastbourne-grove, 
South Shields, Durham. 

In making his cla m for this device, as a means of localising 
explosions in coal mines, the inventor says that the inflammable 
gases pass through the tubes, shown in the illustration, and are 
extinguished by their own products of combustion. It would 
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seem, however, that the tubes would be equally effective in 

preventing the spread of the fire on account of their heat- 

absorbing properties, after the manner of the wire gauze screen 

of the Davy safety lamp. The illustration needs no deseription 

except that the central portion of the barrier is movable to 
ermit the passage of the tubs.—January 23rd, 1919. 


MISCELLANEOUS. 


122,214 (16,978 of 1917). Putvertsep Fuet.—N. K. H 
Ekelund, Jénképing, Sweden. 

Pulverised charcoal or coal is found to be difficult to use as 
fuel. Both of them are hygroscop’e and, owing to their con- 
sistency as powder, absorb still more water out of the air than 
charcoal or coal in a solid form, whereby the risk of spontaneous 
ignition arises. Such powder, during transport and storage, 
readily cakes in lump:, whence it is difficult to feed it forward 
in the furnaces or hearths intended for burning pulverised fuels. 
By the absorption of water the caloric value is dim‘nished and 
the powder becom:s difficult to light and burn. The present 
invention is intended to produce from pulverised charcoal or 
coal a powdered fuel without the drawbacks above referred to, 
and the novelty of the invention consists in the fact that finely 
ground and thoroughly dried charcoal or coal is m'xed with a 
tinely divided and thoroughly dried powder of peat, the peat 
powder having been exposed, before the close grinding, to an 
artificial drying at a high temperature, for example at 212 deg. 
Fah. By drying the peat powder at a high temperature the 
peat particles lose their structure, whereby the peat powder 
becomes unhygroscop'e and prevents the pulverised charcoal 
or p2at from absorbing moisture from the air. As the peat 
powder is elastic, it prevents caking and packing into lump;, 
wherefore it easily allows itself to be used as pulverised fuel in 
furnaces or hearths. Finally,inasmuch as the peat powder is 
easily ignited and easily burnt, it forms in the furnaces or hearth 
chamber a flame by which the pulverised charcoal or coal is 
ignited and burnt. The proportions of pulverised charcoal or 
coal and peat powder depend upon the various conditions of the 
coaland peat and will vary according to such condition; the 
smallest quantity of peat in any case will however be 10 per 
cent. by weight.—January 23rd, 1919. 


122,260 (1281 of 1918). January 23rd, 1918.—A SoLpERLEss 
Joint ror Leap Pires, 8S. Jones, 28, Colliers Water-lane. 
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uite water-tight without the use of any solder. The 





the flange on the pipe A, and with an upstanding flange as 
shown, When making up the joint, a packing C of ob 
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4 came. 














: See 











oem 


hemp is laid on the bottom of the socket B, and the pire A is 


the socket B tightly tooled down on to the packing D, firmly 
clamping and holding the ~~ ends together and with a water- 
tight joint.—January 23rd, 1919. 


122,261 (1300 of 1918). January 23rd, 1918.—SisteR-HooKs 
For Cranes, W. T. Athey, 47, Southfield-road, Middles- 
brough-on-Tees. 

When the ordinary form of “‘ sister’? or double C hook is 
employed on the rage | rope of cranes, there is a liability for 
the two parts of the hook to — beyond the norma! position 
with regard to one another, and thus form projections liable to 
catch in ship’s combings, &c. Mr. Athey’s hook not only over- 
comes this trouble, but is also very econom’cal to manufacture, 
as both halves can be made of identical drop forgings. Re- 
ferring to Fig. 1, each member A and B is provided with an 
extension F forming an upper bridge which prevents the sling 


N? 122261 





earrying the load b ing disengaged from the hook when 
the sling rises from the lowest position in the hook, due to 
striking an obstruction, or coming into contact with the ground. 
To prevent the members A and B from passing beyond their 
normal closed position, each extension F is placed on one side 
of the member, leaving sufficient metal at the point J to form a 
stop. and by this means it is impossible for the members A and 
B to pass beyond the closed position. Fig. 2 shows a section 
on the lines X—Y from which it will be seen that the extension 
F is placed at one side of the member B and the recess K receives 
the extension F on the member A when in its closed position. 
Fig. 3 represents an elevation of the hook in its closed position, 
from which it will be seen there are no projections which might 
be caught by any obstruction.—January 23rd, 1919. 











INSTITUTION OF ELECTRICAL ENGINEERS : ELECTRICAL APPOINT- 
MENTS Boarp.—The Electrical Appointments Board of the 
Institution of Electrical Engineers has on its register mes roe 
for employment from a considerable number of members of the 
Institution at present serving in H.M. Forces and expecting early 
demobilisation, or recently demobilised. The Board desires 
to impress upon all employers the strong claims of these members 
with regard to priority of employment, and it will be glad to 
receive particulars of vacancies in the electrical industry. On 
receipt of particulars the Board will submit to the employer the 
names of applicants po ing qualifications similar to those 
desired. No fees are charged. Communications should be 
addressed to :—The Secretary, The Electrical Appointments 
Board, 1, Albemarle-street, W.1. The first members of the 
Board are :—Mr. L. B. Atkinson, Mr. F. Crawter, Mr. F. Gill, 
Mr. J. S. Highfield, Mr. H. C. Levis, Mr. W. R. Rawlings, Mr. 
R. T. Smith, Mr. C. P. Sparks. Mr. J. Swinburne. 


Tae INsTITUTE OF Mrrats.—At the annual general meeting 
of the Institute of Metals, which will be held in the rooms of the 
Chem‘eal Society, Burlington House, Piccadilly, W. 1, on 
Tuesday and Wednesday, March 25th and 26th, 1919, at 
4 p.m. on both days, the fourth report to the Corrosion 
Research Committee will be presented by Captain Bengough 
and Dr. Hudson, and diseussed; and a general dis- 
cussion on ‘The Relation of Science to the Non- 
Ferrous Metals Industry ” will be opened by Dr. W. Rosenhain. 
The following communications will also be submitted in the 
order given, and discussed as time permits :—~Tuesday, March 
5th (afternoon session, 4 p.m. to 6.30 p.m., and evening session, 
8 p.m. to 19 p.m.), ‘‘ The Properties of some Copper Alloy:,” by 
W. Rosenhain, D.Sc., F.R.S.. vice-president, and D. Hanon, 
M.Sc., member (Teddington). Note.—‘‘ Metallurgical Informa- 
tion Required by Engineers,” by Lieut.-Col. C. F. Jenkin, 
R.A.F., M.A., M.B.E., member (Oxford). ‘‘ The Micrography 
of Aluminium and its Alloys,” by D. Hanson, M.Se., member, 
and 8. L. Archbutt, F.I.C., member (Teddington). ‘‘ Effect of 
Work on Metals and Alloys,” by Owen W. Ellis, M.Sc., member 
(London}. Note.— The Influence of Cold Rolling upon the 
Mechanical Properties of Oxygen-Free Copper,” by F. Johnson, 
M.Sec., member (Birmingham). Note.—‘‘ The Relationship 





between the Laboratory and theWorkshop,” by W. R. Barclay, 
member (Sheffield), and Note.—‘‘ The Scope of the Works’ 





Thornton Heath, Surray. 
It is claimed that the joint shown in the illustration can be 


dropped into position. A packing D, also of greased hemp, is 
then laid on the top of the flange, and the upstanding part of 
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made q 

spigot end of the pipe A is tooled to form a at right angles 

to the length of the pipe, and the end of the r pi io beeled ge 

to form ose ye ps diameter slightly great ‘aon that of Forthcoming Enga ments. 


TO-DAY. 


RoyaL Instrrvrion or Great Brrrain.—Albemarle-street, 
Piccadilly, W. 1. “* Ether and Matter,” by Sir Oliver Lodge, 
5.30 p.m. 


Junior InstTiruTion or ENGINEERS.—39, Victoria-street, 
S.W. 1. Paper, ‘‘ Drawing-office Systems,’’ by Mr. N. Pem- 
berton. 7.30 p.m. 


Ruesy Enotverrinc Socrery.—Ben Buildings, Rugby. 
Lecture on ‘“‘ The Panama Canal,’’ by Mr. R. H. Simpson 
(Lantern.) 7.30 p.m. 


Junior InstirvTion or Encingrrs: Mipianp Seorion.— 
University of Birmingham. Paper, ‘‘ The Boys’ Welfare Move. 
ment,” by Mr. T. Lewis. 8 p.m. 


West or Scotianp IRON anv Steet InstrtotTe.—‘* Societies 
Room,” No. 24, Royal Technical College, George-street, Glasgow. 
Paper, ‘* Cast Iron under Heat Influences,” by Mr. E. Adamson 
7 p.m. 


PuysicaL Society or Lonpon.—Imperia! College of Scienc + 
Imperial Institute-road, South Kensington, 8.W. (1) ‘ On 
Simplified Inductance Calculations, with Special Reference tu 
Thick Coils,” by Mr. Philip R. Coursey. (2) ‘‘ Demonstration 
of Some Acoustic Experiments in Connection with Whistles and 
Flutes,” by Mr. Ralph Dunstan. (3) ‘‘ Demonstration of a 
New Polariser,”” by Mr. G. A. Brodsky. 5 p.m. 


SATURDAY, MARCH Isr. 


British FOUNDRYMEN’S ASSOCIATION : LANCASHIRE Brancu. 
—College of Technology, Manchester. Paper, ‘* Practice Notes 
on Some Jolt Ramming Jobs,” by Mr. Ben Hird. 4 p.m. 


MONDAY, MARCH 3rp. 


Roya Institution or Great Britarn.—Albemarle-street, 
Piccadilly, W. 1. General meeting. 5 p.m. 


TUESDAY, MARCH 4ru. 


Roya. Soctery or Arts.—John-street, Adelphi, W.C. 2. 
Colonial Section. ‘* Science and Industry in Canada,” by 
Professor John Cunningham McLennan. 4.30 p.m. 


Tue Junior INstirvuTion oF ENGINEERS: Nortu-EasTEeRn 
SEecTION.—Mining Institute, Newcastle-on-Tyne. Paper, 
** Electrical Disturbance: in Supply Systems,” by Mr. L. C. 
Grant. 7.15 p.m. 


WEDNESDAY, MARCH 5ru. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
‘* The Rubber Industry—Past and Present,” by Mr. B. Dawson 
Porritt. 4.30 p.m. 


ENGINEERING Socrety.—Roya! Institution, 
Paper, *“‘ The Manufacture of Brass 
8 p.m. 


LivERPOOL 
Colquit-street, Liverpool. 
Rods,”’ by Mr. H. Mawson. 


Inpustriat Reconsrruction Councit.—Saddlers’ Hall, 
141, Cheapside, E.C. 4. ‘* Industrial Changes Caused by the 
War,” by Professor A. W. Kirkaldy. 4.30 p.m. 


Tse Institution or AvTomoRILE Encrinerers.—Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, “ The 
Lubrication of Motor Cars,"’ by CaptainG. W. A. Brown. 8 p.m, 


THURSDAY, MARCH 6ru. 


Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Indian Section. ‘* The Need for a History of Bengal” by Mr. 
W. R. Gourlay. 4.30 p.m. 


Institution oF Etecrricat Enorneers.—Institution of 
Civil Engineers, Great George-street, 8.W. 1. ‘* Dielectrics in 
Electric Fields,”’ by Mr. G. L. Adderbrooke. 6 p.m. 


FRIDAY, MARCH 7rs. 


Roya Instircrion or Great Brirary.—Albemarle-street, 
Piccadilly, W. 1. ‘* The Hardening of Steel,” by Professor H. 
C. H. Carpenter. 5.30 p.m. 


SATURDAY, MARCH 8rs. 


Roya Instrrvtion or Great Britarn.—Albemarle-street, 
Piceadilly, W. 1. ‘“* Spectrum Analysis and its Application to 
Atomic Structure,” by Professor J. J. Thomson. 3 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Atrrep 8. E. AckerMAXN has resignei his appointment 
with the Air Group, and has resumed consulting practice at his 
old address, 25, Victoria-street, Westminster. 


Tue WeEsTMINSTER Toot anp Etecrric Company, the head 
office of which is at Suffolk House, Laurence Pountney-hill, 
Cannon-street, London, E.C. 4, has now opened offices at 72, 
Waterloo-street, Glasgow. 


Hick Dreset Orr Enotves, Limited, ask us to state that they 
have removed to larger offices at 70, Queen-street, London, 
E.C. 4, to which add all correspond should be addressed 
after this date. Telephone number 6841 City, and telegraphic 
address, ‘* Hickiesel, London,” are as hitherto. 


Wiru reference to the death of Mr. George Pauling, an 
announcement of which was made in our last week’s issue, we 
understand that the business of Pauling and Co., Limited, will 
be carried on as heretofore, and that Mr. William T. Pauling, 
who has been associated with the company for over twenty 
years. is joining the board. Otherwise the constitution of the 
board will remain as hitherto, with Mr. John Scott as managing 
director. 


We are informed than an arrangement has been entered into 
between Automatic and Electric Furnaces, Limited. of 6, 
Old Queen-street, Westminster, 8.W. 1, and August's Muffle 
Furnaces, Limited, of Thorn Tree Works, King Cross, Halifax, 
whereby tho latter will supply coke, gas and oil fuel furnaces 
equipped with the Wild-Barfield (patent) automatic electric- 
magnetic detector for ascertaining the change point of carbon 
steel. August’s Muffle Furnaces, Limited, will also sell the 
Wild-Barfield electric furnaces jointly with Automatic and 
Electric Furnaces, Limited. while the latter firm has obtained 
the sole rights for foreign countries for the sale of Messrs August’s 
coke, gas and oil fuel furnaces equipped{with the Wild-Barfield 
patents, a ta fc 








Laboratory,” by F. C. A. H. Lantsberry, M.Sc., member (Bir- 
mingham). 
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Department, Strai ents, 
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to Supervise the Erection of Public Buildings, 
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UP. of 
ik OPEN CIRDERS. Toot. saul Ay 
tions and forms of Tender may be obtained 


8) 
Company's ~ ory 
‘. the Chairman and Directors 
of the South eg Railway Sompany. Limited, 
“Tender for Broad and Metre Gauge Bridze- 
t the ¢ Company not 
jster than. 11 a.m. on Monday, 17th March, 1919. 
The Company is not bound to accept the lowest 


omg Totes which will not be sptorned. will be made 
of 2m, for each copy of the ay 










of te, draw wire obtain on permet 
at f Rol Wh pate, ee. » M. C.E., 
Con Consulting | E neineer ae the mpany, 3, Victoria: 
estminster, Ww. 
— House, E.C. 2, 


y Pavement 
"sth March, 1919, 2765 


Poroagh of Crewe. —A point 
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The Crewe Comperntion APPLICATIONS. for 
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usually y - Borough Surveyor 
under the Public He Wealth sod other Acts, and particu- 
larly aietn pease Be teow Construction of Roads, Sewerage 
eae The applicant appoi ted 
um, nm n 
must devote the’ whole of his time to the service 
the Corporation, and tanta, office and Sadienasy 
will be provided for him. 
Applications (accompanied by 
monials) must 
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Canvassing of any kind ahaleven’ will be-a dis- 


HAROLD 8. K. FELTHAM, 
Town C 


Clerk. 
Municipal Offices, Crew: 
6th March. 1919. 2872 
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the carried out b Sur- 
veyor under the Public Health ad other Acts, and 
particularly. in regard the construction of Pro- 







ondon County Council —The 

London County Council invites TEN) MDES IS 
for the SUPPLY of 620 en and overnatver 
Tons of ROLLED STEEL BAR for MAG 
SHOES. The 
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uncil does not “pind itse 
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2793 Clerk of the London County Council. 
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ondon County Council. — 
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March, 1919. Canvassing dtsaualtties 
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ES BIRD, 
Clerk of the London County Council. 
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Ey ONPORT TECHNICAL eats 
1" 
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Applicants must have had teaching and works 





Maintain Plant ficiently : 
The | orders 


Give full par! 

Btate salary required. -— Address. 2878, 
UIRED for 
sound and 





references. 
Engineer Office 
SSISTANT WORKS MANAGES. Be 
Eagieming Works ;_ must ha 
up-to-da ence in acnine ‘Sho practice, and 
weil oy in $l details of Wor! tion on large 
production and competitive —" Young, tactful 
and energetic man required.—Address, metas age, 
Ome” and salary required, 2841, T ae Seen 





SSISTANT WORKS MANAGER for Madras 
age 21-25; with experience in Shops Drawing: 
Machine’ Tool and Repetition Work.—Apply. 
A. W. ROSLING, Ulting, Maldon, Essex. 2873 a 
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ectrical . engin 


ie, indus: 

thoroughly experienced i pom ot work—others 

— ne apply. Good,” Permanent, pr jive 
ment to suitable applicant. Bast 





ndon 
a a —State fullest details, age and salary required 
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CONFERS EY MANAGER REQUIRED IMME- 
DIATELY by London Tool Agents and Factors - 
sound knowledge of Precision Tools particularly (at 
least co lly if not practically). Corre- 








and must posseas good - 
Proof of ability to organise cin Ve a 
— Salary scale, £250 per annum, rising 


of £4 
TIONS are also invited for a LECTURER 
ELECTRICAL ENGINEERING, 
with similar ‘qualifications, 


but with no angeies 
responsibility. lary .scale, £ £370. 
actual commencing salaries will be based upon a. 
EL Siker perilenters apply to the axtersiensd. 
‘or fur ry rs apply un 
Last March 


day, 
E. CHANDLER COOK. 
Education Secretary. 
Education Offices, 
Cobo 


urg-street, Plymouth. 2812 
| The Polytechnic School of 
200 ee RING. ys 
REQUIRED for MECHANICAL, ENGINEERING 
STAFF, WHOLE- Led ASSISTANT, Hon 
or equivalent. qpeneily ualified in} Motor Car 
Work or in Machine Design. y and evening work, 
) aniting to new L.C.C. scale, 
rding 0 ai experience, 


ence, 
fications. 
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Apply by letter. with 
2839 
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dent, and generally capable to Assist M 
Director ; an advantage. 
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salary, 


1 
replies treated in strictest contidence. Aadress, “2777, 
The Engineer Office. 2777 a 


VOMMERCTAL, VEHICLES.—WANTED, by Large 
ished firm, the ee a ee of an experi- 
DESIGNER to get out of Petrol 
Vehicles. Permanent - position to Suitable man.— 
Address, 2625, The En Office. 2625 a 
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Good or ability and British birth 
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M and 
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LECTRICAL AL ENGINEER, Experienced 
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r li Sauipped ‘works ; can expect at 
Teast £750 Pa., with | plenty of scope; investigation 
invited.—Particulars from ARNOLD and CO. 
(London), Ltd., 143, Cannon-street, E.C. 2742 a 
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in London. Secretary haowieeee of et and Tube Mi rinding Machiner: 

‘JAMES HARRINGTON, antage ; tt be reliable on Calculations ona 

454 85, Salisbury-road, Harrow, Middlesex. Beaseal Design. fang By 2864, The Engineer Office. 
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ARSED. a MANAGER to Take Charge of 
Bessemer and Open-hearth Plant ae south 
Wales.—Address, givin: “+ | full particulars as_to age, 
gga experience and salary, 2847, The Pe arama 














NGINEER, with Geet Rags in H. and V. 
ework, REQUIRE Prepare Schi 


EPRESENTATIVE WANTED, with Connection 
amongst Motor Car Builders.—Apply, stating 

age, salary required and oak particulars of experience 
and condor copies of recent references, HEWLETT 
and BLONDEAU, Ltd., omnis Works, “Teagrave,, a. 
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BAVELLEE. —WANTED, Energetic and Reliable 

ELLER - SELL pes ELECTRIC 
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perience, salary BF: » Teferences.—LEE, 
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February. 


Labour Troubles. 


Ir is a melancholy fact to have to put on 
record that the principal events of the month are 
connected, not with the revival of industry, but with 
its arrest by a series of labour disputes of an acute 
kind. But now, in the opening days of a new month, 
it is a relief to be able toreport that the troubles appear 
to be blowing over and that the “ position is easier.” 
We may note in the first place that the shipyard 
strike which affected the Tyne, the Clyde, the Thames 
and Belfast very seriously in January, has practically 
proken, the leaders having advised a resumption 
of work. The men have been returning to the shops 
in increasing numbers during the past few days, and 
many of them admit that they have been completely 
defeated. It may be assumed that they have wisely 
decided to await the investigation of the whole 
position that will be made by the Committees ap- 
pointed after the conference at Westminster, which 
js described in another note. We record also below 
the events in connection with the railway strike, 
which caused grievous disorganisation for a few days 
jn London. Another strike of a very serious nature has 
been fended off. On the last day of January, 
the miners informed the Government that they 
insisted on a thirty per cent. increase in wages, a six 
hours’ working day, the nationalisation of the mines, 
and the payment of full wages to demobilised and 
unemployed miners. For some days little more was 
heard of the matter, but on the 13th of the month 
it was announced that the miners at a national 
eonference at Southport, the day before, rejected the 
terms offered by the Government, and it was decided 
to take a ballot for or against a strike to begin on 
March 15th, The ballot was eventually taken, and was 
by a large majority in favour of striking. On the 
2th, the Prime Minister met the Executive of the 
Miners’ Federation, and proposed a Royal Commission 
to inquire into the whole matter. The Commission 
was to report by the end of the present month. The 
miners protested and stuck to their intention to 
come out on the 15th. Ultimately, aftey further 
discussion, which took several days, a compromise 
was reached, it being agreed that the report should 
be presented on the 20th, In order to give the Com- 
mission fuller powers than those enjoyed by a Royal 
Commission, it was decided to make it statutory, and 
hence a Bill had to be brought before Parliament. 
It was presented, and was finally passed by the House 
of Lords on the 27th. There the matter stands for 
the moment. The Commission, under the chairman- 
ship of Mr. Justice Sankey, met to settle preliminaries 
on Monday last, and on Tuesday the first public 
sitting was held in the King’s Robing Room in the 
House of Lords. It will meet daily, and for long 
hours, in order to complete its heavy task in the time 
allotted. 


The Labour Conference. 


Ow the last day of the month a great con- 
ference was called by the Government at the Central 
Hall, Westminster. There were present at it five 
hundred representatives of workpeople, and three 
hundred representatives of employers. Sir Robert 
Horne, recently appointed Minister for Labour, pre- 
sided, and made the opening speech. He was followed 
by Mr. J. T. Brownlie (Amalgamated Society of 
Engineers), Mr. Ben Turner (Yorkshire Textile 
Workers), and Mr. C. G. Ammon (London Docks and 
Wharves Staff Association). These speakers presented 
the workers’ case. An employers’ representative, 
Sir Allan Smith, President of the Engineering Em- 
ployers’ Federation, then caught the Chairman’s 
eve. The gist of his argument was that no useful end 
would be served by recriminations such as had been 
heard that day. ‘‘ Were they,’’ he asked, “ prepared 
to be constructive, or were they prepared to insist on 
condemning ?’’ Finally, he moved a_ resolution 
that an industrial committee composed of twenty 
representatives of employers, twenty representatives 
of the Unions, and a number of Government repre- 
sentatives should be set up under the Minister of 
Labour, to consider and report to a further meeting 
of the conference on the causes of the present unrest, 
and the steps necessary to safeguard and promote 
the best interests of employers, workpeople and the 
State. Then Mr. J. H. Thomas “had the word,” 
and opening with an expression of agreement with 
Sir Allan Smith, he was soon fairly deep in criticism 
that approached recrimination. He insisted on the 


“ sovereign power’ of labour, and asserted that 
labour stood for nationalisation of mines, railways, 
&e. Several other Labour representatives, including 
Mr. Clynes, also spoke, but not another employer had 
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a word to say. Mr. Lloyd George then reviewed the 
position, and moved a resolution that differed but 
little from Sir Allan Smith’s. It was vigorously 
opposed by one or two speakers, but was, on a show 
of hands, pronounced carried by a very large majority, 
and the confererce at once split up into two groups 
for the appointment of representatives. 


The Railway Strike. 


On the Ist there was introduced on all the 
railways, in redemption of a promise made to the 
men by Sir Albert Stanley on December 6th, the 
principle of the eight-hour day. It was at that time 
made the subject of an agreement which said that 
the principle of the eight-hours’ day was conceded 
to all members of the wages staff, and that “ all 
existing conditions of service would remain unaltered 
pending the decision of a committee to be set up 
as soon as possible to review wages and other con- 
ditions of service of railwaymen in Great Britain.” 
The clause quoted was undoubtedly intended to meet 
the situation created by the conciliation boards insti- 
tuted to “‘ review wages and conditions of service ” 
having expired, and no body having been raised to 
act in their place. Many men on the Tubes and Dis- 
trict Railways took the clause to mean that, as their 
former day’s work included time for meals, so would 
the eight-hours’ day. Evidently this was a view 
prevailing elsewhere, as a couple of days before the 
new arrangement came into force a meeting was held 
at the Board of Trade between representatives of 
that department, of the Railway Executive Com- 
mittee, and of the men’s two societies. At this an 
agreement was signed that ‘ In calculating the eight- 
hours, time allotted for meals will not be counted 
where time has hitherto been so allotted ’’—a clause 
that might have been phrased with greater clearness. 
The course of subsequent events is somewhat con- 
fused, but it would appear that the Associated 
Society of Locomotive Engineers and Firemen called 
out its men on Sunday, the 2nd, who, being motor- 
men mainly, stopped the traffic on the Tubes; 
the motormen on the London and South-Western 
and London, Brighton and South Coast and some 
of the steam enginemen then also came out. The 
men at Lot’s-road power-house struck the next 
day, and stopped all traffic on the District on the 
Tuesday. On Thursday night the trouble had 
apparently been settled by an agreement that meal 
times should not be included in the eight hours, 
but that *‘ the companies would offer all reasonable 


facilities to meet the ordinary physical needs 
of the men.’ Friday morning did not, as was 
expected, see the trains running, apparently 


because the National Union of Railwaymen, to 
whom the power-house men belong, had not been 
consulted. This necessitated further conferences, 
and early on Saturday morning the grievance was 
adjusted and traffic was resumed on Sunday after- 
noon. There was no trouble at all on the Metro- 
politan Railway. 


Railwaymen’s Demands. 


MENTION was made in the note immediately 
above to the conciliation boards having - expired, 
and to the undertaking made by Sir Albert Stanley 
that a committee should be set up to review wages 
and other conditions of service of railwaymen. 
Judging by a speech made on February 13th on the 
Address in reply to the King’s Speech by Mr. J. H. 
Thomas, nothing was said to the railway companies 
about this committee, and it was not until 
trouble arose on the London electric railways that 
the Railway Executive Committee was told that it 
had to deal with it. A meeting between the Execu- 
tive Committee and the men’s societies was then fixed 
for February 12th, when, according to Mr. Thomas, 
the companies said that they had not had time to 
consider the question. Leaving this subject for a 
moment, we would say that, as illustrating the diffi- 
culties with which the railway companies have to 
contend, Mr. Thomas also referred to Mr. Churchill’s 
statement of December 4th that the railways were 
to be nationalised, and observed that the railway 
companies naturally said to the workers ‘‘ We know 
nothing about the matter. We are not responsible. 
You must go to the people who are.’’ Resuming the 
history of the railwaymen’s demands, it should 
be said that the meeting on the 12th duly took place, 
and each union submitted its national programme. 
Certain grades, particularly drivers, motormen, 
firemen and cleaners, are in both societies, and for 
them the demands differed. It was, we believe, 
suggested that there should be a uniform demand, 
and that the meeting was adjourned until the 21st, 
when, however, it was found that a joint programme 
was not forthcoming. The subject was then referred 
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to two sub-committees, which reported to a further 
meeting on the 26th.. We do not know what hap- 
pened on that occasion, but have reason to believe 
that the proceedings were marked by mutual con- 
sideration, and furnish reason for hoping for a satis- 
factory settlement. Since then it has been announced 
that the proposal to set up a Ministry of Ways and 
Communications is not to be allowed to interfere 
with the consideration of the men’s demands. 


A Ministry of Ways and Communications. 


THE intention of the Government, as 
announced by Mr. Lloyd George on November 16th, 
that the whole policy of transportation—rail, road, 
canal, tram—shall be directly inspired and controlled 
by the State, reached its first stage of materialisation 
on Wednesday, the 26th, when Mr. Shortt, the Home 
Secretary, obtained leave to bring in a Bill to establish 
a Ministry of Ways and Communications, which was 
subsequently read a first time. The Bill was pub- 
lished the following day, and is reproduced in our 
present issue. It proposes to transfer to the new 
Ministry all powers and duties of any Government 
Department in relation to (a) railways, (6) light rail- 
ways, (c) tramways, (d) canals, waterways and inland 
navigations ; (e) roads, bridges and ferries; and vehicles 
and traffic thereon ; (f) harbours, docks and piers ; 
(g) the supply of electricity. With a view to affording 
time for the consideration and formulation of the 
policy to be pursued, the present control of the railways 
by the State is to be continued for a period of two 
years from the passing of the Bill, but the control is 
to be transferred from the Board of Trade to the new 
Ministry, and any railway or canal not now controlled 
may be taken possession of. Any light railway, 
tramway, inland navigation, harbour, dock or pier 
undertaking. or any part thereof, may be taken 
possession of immediately after the passage of the 
Bill, also any plant belonging to or used thereon, and 
the railway wagons of any private owner, and the 
barges, tugs, and other craft required for use on any 
canal. Very extensive powers are given to the 
Minister as to the orders he may give to the under- 
takings during this period, and any rates, fares, tolls, 
dues, and other charges directed by the Minister are to 
be deemed as reasonable, notwithstanding any 
statutory provisions limiting the amount of such 
charges or increases therein. At any time after the 
passing of the Bill, and without waiting for the 
expiration of the two-year period, the Minister, after 
the draft of a suitable Order in Council has remained 
unchallenged for thirty days in each House, may 
purchase by agreement or compulsorily the whole or 
any part of a railway or other undertaking, except 
that a municipal tramway cannot be acquired com- 
pulsorily,°and he may himself establish any such 
undertaking and work and maintain the same. 
Undertakings may subsequently be leased, and 
powers are proposed whereby grants can be made for 
their construction, improvement, and maintenance, 


\ 


Large Airships and Aeroplanes. 


Mucx prophecy is just at present being in- 
dulged in regarding the immediate future develop- 
ments in the construction and employment of aero- 
planes and airships. Taking the aeroplane first, we 
may refer as an example of the forecasts being made 
to the machine described by Mr. Crahame-White 
in his lecture on February 19th, before the Royal 
Aeronautical Society. This machine, a triplane, 
is, we gather, now being designed by the Iccturer's 
company. and is intended for the Paris-London 
passenger service. Particulars as to the span and 
other dimensions were not disclosed, but it was 
stated that the machine would be designed to accom- 
modate twenty-four passengers, a crew of five, and 
500 lb. of express parcel luggage. The passengers 
would be carried in two cabins, one on each side of a 
central nacelle containing the engines and the pilot’s 
and navigator’s stations. The. engines would be 
three in number, and would each develop 600 horse- 
power. They would drive through gearing and 
shafting two tractor screws placed outboard of the 
passenger cabins, and a pusher screw situated at the 
rear of the central nacelle and driven, presumably, 
directly. The speed attained in favourable weather 
would be a hundred miles an hour, so that the journey 
between the two capitals would be performed in under 
three hours. Side by side with these details, Mr. 
Grahame-White briefly mentioned some particulars 
relating to a small single-seater mail-carrying biplane. 
This machine would be designed to carry not more 
than 100 Ib. of express letters, but it would be capable 
of travelling at 170 miles an hour. This speed, in 
Mr. Grahame-White’s opinion, may be expected to be 
realised immediately, while in the future, speeds of 
200, 250. and perhaps even 309 miles an hour will be 








216 





THE ENGINEER 


————=—=—=_—[_—€_——{—_—_—[—[—[_—_—]_—{—={—{{__={=<={=**=*=—R—l—S>S===Hh>=>=[=SSSSSSSSSa=—==_=_=_=_=_=_——— 








attained. Turning to airships, we find that Messrs 
Vickers have recently issued a very detailed state- 
ment regarding the design and operation of a huge 
passenger carrying dirigible, which they state could be 
built immediately and housed in existing sheds. 
This airship would have a length of 800ft., a gas 
capacity of 34 million cubie feet, and a disposable 
lift of 68 tons. It would be driven by six 600 horse- 
power engines, and would have a speed of 60 miles 
per hour. Accommodation, sleeping, dining and 
living, would be provided on top of the structure for 
a hundred passengers, while the crew would number 
nineteen. Carrying 15 tons of passengers and freight, 
the airship would have an endurance of eighty hours, 
or sufficient to permit it to perform a journey of 
4800 miles. A still larger airship, one eapable of 
carrying 50 tons of passengers and freight on a non- 
stop voyage of 10,000 miles at a speed of eighty miles 
an hour, is, according to Messrs. Vickers, quite a 
practicable proposition. 


The Railway Annual Meetings. 


Derinc the month, commencing on _ the 
7th with the Great Eastern and ending on the 21st 
with the London and North-Western, North-Eastern, 
London and South-Western, Great Central, North 
Staffordshire and Furness, all the principal and most 
of the minor railway companies held their annual 
meetings. At all reference was made to the promise 
given in September, 1916, by the then President of 
the Board of Trade, and repeated on January 29th 
.last by Mr. Bonar Law to a deputation of twelve 
chairmen, that the control of the railways, together 
with the guarantee of the 1913 net receipts, should 
be continued for two years after the war. No indica- 
tion was given as to what the future of the railways 
was to be, nor was any plan suggested ; a few thought 
nationalisation was possible, and all considered 
that there would be’ some form of State control. 
The opinion generally expressed was, however, that 
in any event the proprieters would be treated fairly. 
The reports of thirty-seven of the principal British 
companies showed an increase in expenditure for 
1918 over 1913 of over fifty million pounds, and 
we estimate from this that the increase for the whole 
of the United Kingdom would be fifty-six millions. 
In this connection it may be said that a parliamentary 
paper issued a week ago showed that the Government 
wanted a Vote for sixty millions for railways. This, 
however, is not a true representation of the facts, 
as no allowance was made for Government traffic 
conveyed free. Based on figures given by Sir Albert 
Stanley in May last, the cost of this free traffic would 
be somewhere near forty millions a year. Mr. 
Bridgeman said in the House on the 18th ult. that 
so far as could be ascertained there was no loss on 
the railways during 1917, and therefore the present 
deficiency of about sixteen millions is the first, and 
should be set off against the profits the State un- 
doubtedly made in the first three years of war. 
The present increase in expenditure is due, of course, 
to the war wages—estimated by Sir Frederick Ban- 
bury to have cost forty millions last year—and the 
higher price of coal and material. These were 
subjects also mentioned at the annual meetings, 
where reference was made, too, to the introduction 
without consultation with the railway companies 
of an eight-hours’ day for all railwaymen. The 
Great Western chairman estimated that it would 
cost his company £1,500,000 a year. Now that their 
lips are no longer sealed mention was also made at 
most meetings of the work done by that particular 
company in the prosecution of the war. 


A Controller of Civil Aviation. 


DurRiInG the month it was announced that 
the Air Council had been reconstituted. The most. 
noteworthy feature of the reconstitution was the 
appointment of Major-General Sir F. H. Sykes to be 
Controller-General of Civil Aviation ; indeed, it may 
be said that the express purpose of the remodelling of 
the Council was to permit this appointment to be 
made. The office to which Major-General Sykes has 
thus been appointed is to be civilian in character, and, 
to meet this condition, the new Controller has con- 
sented to be placed on the Royal Air Force retired list. 
The control to be exercised, it is announced, is to be 
carried out on the lines recommended by the Civil 
Aerial Transport Committee in its recent report. 
Since the announcement of Major-General Sykes’ new 
appointment nothing further has been recorded as to 
his precise duties, or as to the general policy to be 
pursued by the Government regarding civil aviation. 
Some degree of anxiety has accordingly arisen, for it 
has been suggested that it is the Government's inten- 
tion to bring the control of civil aviation finally 
within the province of the already oyerburdened 
Ministry of Transport to be, 





The Reconstruction of Belgian 
Industries. 
No. T1.* 


(By our Special Commissioner.) 
ANTWERP, February 28th. 


I RE-ENTERED Belgium by the gate of Antwerp 
after an interval of five years. It was a cold welcome 
which those of our party who disembarked at a very 
late hour after a passage from England of eighteen 
hours received from the queen port of Belgium. The 
tortuous channels of the Scheldt were packed with 
floating ice, and the city was in the grip of a hard 
frost. It was preferable to the grip which Germany 
had maintained for four black years, but I have 
since realised that the climatic conditions which 
coincided with my arrival here were in keeping with 
the industrial and commercial atmosphere, for on 
my return from the capital 1 find that, although the 
frost has given place to a warm sunny spell, there 
is practically no business life in the great city, which 
still, in spite of all that has happened, cherishes 
hopes of becoming the greatest port of Western 
Europe. The famous commercial exchange is only 
the ghost of its former self, and the familiar clatter 
and hammer of the ship repairing and marine engi- 
neering shops is hushed. Arrivals and _ sailings 
from the port are still quite rare; the berthing of 
the first Red Star liner to reach Antwerp from America 
since 1914—-which happened during my stay—was 
an event of the first magnitude, raising hopes of 
a revival of the old palmy pre-war days when the 
quays were crowded with shipping, the dry docks 
fully occupied, and plans were being framed for an 
important extension of the port facilities. To 
claim Antwerp as a birthplace five vears ago was to 
assert oneself a citizen of no mean city; to-day 
the old pride of place has been perforce surrendered, 
and the trade and commerce of the port have to be re- 
established from a very small residue. Here, as 
elsewhere, the enemy has done his worst to make the 
task a hard one. 


SHIPPING REVIVAL. 


A beginning is, however, being made with the 
work of reconstruction. Antwerp depends first 
and last upon shipping, with which the whole of 
the engineering activities of the district are allied, 
and from conversations with those engaged in over- 
seas transport work I gather that a serious effort 
is being put forward by shipping interests to over- 
come the handicap that for a long time to come 
Belgium will be an importing and not an exporting 
country, and that vessels coming to the port cannot 
hope under ordinary circumstances for return cargoes. 
The idea which is being elaborated is to make Antwerp 
a great transhipment, rather than a terminal, port, 
and negotiations with this end in view have been 
already entered upon. Cargoes are to be brought 
in Norwegian bottoms to Antwerp, and there re- 
shipped, and at an early date the New York-Antwerp 
service will become regular instead of infrequent, 
while sailings to India and South America are in 
contemplation. The short coastal routes are already 
being served by British steamship lines, although at. 
present only a skeleton of the pre-war fleet is avail- 
able for this traffic. Hopes are entertained also 
that Antwerp may replace Rotterdam as the port 
of distribution for food supplies to Northern Europe, 
while it is possible that the port may be selected as 
a great naval base.* These things,* however, are 
not yet ; a good deal of work has still to be done in 
clearing the docks and quays of the lumber and 
litter which is the legacy of the German occupation, 
and in repairing the damage done to the port works 
prior to the evacuation. In connection with the 
removal of shipping, the greatest interest has, of 
course, been aroused by the claim made on behalf 
of Belgium for the rectification of the Dutch frontier 
on lines which would assure to Belgium that full 
control of the Scheldt from Antwerp to the sea 
which our ally has long felt she ought to possess. 
With the revival of shipping will be associated the 
return of prosperous conditions to the ‘shipyards 
at Hoboken and the marine engineering industries 
of Antwerp. For the moment they show little sign 
of life. The flight of the German hordes, who, 
like a swarm of locusts, had settled on the industrial 
establishments to feed their war machine, has revealed 
an unlovely waste of desert shops and bare building 
slips. 


EsPIONAGE PRECEDES PLUNDER. 


It was from a well-known marine engineer who 
had just returned to see what could be done to 
resume activities that I obtained a sight of the 
document, a translation of which follows, and which, 
as was intimated in a previous communication, gives 
chapter and verse for the method on which the policy 
of plunder has been planned by those responsible 





* No. I. appeared February 28th, 
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for the war crimes of Germany. 
translation of the text: 


Grand Quartermaster-General. 
25,474. 
General Headquarters, 1/11/15, 
SECRET. 

As following our conversation of the 29th of lag 
month, you are asked to give us the list of all the 
industrial enterprises which were working ii peace 
time in the area occupied by the Army, and give 
precise information of their importance, the 
financial situation, the amount invested, and the 
value of the output, also about the actual state 
of the premises, including shops, plant, anq 
machinery. 

With a view of assuring the correctness of the 
information a booklet has been prepared with 
questions to be answered. Enclosed are several 
copies. [ ask the competent authorities in the 
war zone and of the occupied territory tu take 
eare that these questions shall be answered with 
special attention to the following points : 

(1) For the purposes of this inquiry you are 
asked to use the reports published by the Banks, 
Chambers of Commerce, &e¢., the statistical reports 
of the County Couneil Administration, the Govern. 
ment, &e., the estimates of the directors who haye 
remained in office ; the chiefs of industry, foremen, 
and intelligent workmen. One can also investi. 
gate many things by having the factories visited 
and having the trade records revised by competent 


men. 
2) In these inquiries everything must be 
avoided which would arouse the inhabitants’ 


suspicion that this research was being made in 
the German interests. (Underlined in the text.) 

(3) Statements must be made if possible con. 
cerning all industries. Where dates cannot be 
obtained it will be sufficient to furnish approximate 
figures for special categories of industrial enter. 
prise 

(4) Three copies of each statement 
supplied. 


must he 


By Order, 
ZOELLNER, 


Copies of this circular were distributed in the 
verious industrial districts. A scheme of distribu. 
tion was arranged by means of a plan on which was 
plainly indicated the special industry of particular 
districts., It so happened that this document, which 
was intercepted, had an addition made to it from 
which one can conclude that the whole scheme had 
been worked out in great detail, and it would appear 
that even medical men were employed for the indus. 
trial espionage service. This secret investigation, 
which was discovered by the Lille Chamber of Com- 
merce, and which, of course, applied to Belgium as 
well as to France, was independent of another larger 
inquiry which has since been denounced in the booklet 
issued by the Minister of Finance, and to which the 
investigation referred to in the document quoted 
above was merely a preliminary. Germany set 
about the most despicable tasks with a system the 
details of which were worked out by the best brains 
available for the task. 


SHIPBUILDING AND MARINE ENGINEERING. 


I have said that the marine engineering and ship- 
building industries of Antwerp have been robbed of 
practically all that is necessary for the conduct 
of these trades. The shipyards of the port are 
at Hoboken, and a feature of these and the other 
engineering establishments of the district is the con- 
siderable share which British interests had in their 
foundation, and in some instances have retained down 
o the present time, as is reflected by the British 
personnel in the management. During my sojourn 
in the port I heard a good deal as to the requirements 
of these shops from men who have recently 
returned from England to take up the work they 
relinquished when Antwerp was occupied by the 
enemy. Even before leaving London the renewal 
of an old acquaintance with one of them relieved the 
tedium of passing the procession of passport and 
permit officials who guard the entrance into Belgium. 

The Cockerill shipyard at Hoboken is one of those con- 
cerns which had an English foundation, for the great 
works at Seraing of which the yard on the Scheldt is an 
offshoot are, of course, the industrial legacy to Belgium 
of the son of an English emigrant who a century ago 
realised the great potentialities of the Liége district 
for iron and steel production. The yard was in the 
pre-war period equipped for the building of ships of 
comparatively large tonnage. Some of the boats 
which run on the Ostend-Dover service were built 
here and engined from Seraing, and one of them, 
the Princesse Elisabeth, was the first of the turbine 
steamers to be put on this route. Cargo boats and 
shallow-draught steamers for river service have 
also been built on the slips at Hoboken, and ambitions 
were entertained of equipping the establishment for 
the construction of ships of very large tonnege. 
To-day, the enemy having had occupation of these 
facilities and utilised them for over four years for 
submarine building and other work, the yard 1s 
practically derelict. Whatever could be removetl 
has gone, and it will be necessary to make something 
approaching a fresh start, Handling plant and the 
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material of construetion and shipyard tools are badly 
needed to get the establishment under weigh. The 
human element of the productive machine is all 
that is to hand, and it is waiting on equipment. 

Much the same story can be told of the yard belonging 
to the Antwerp Engineering Company, which is also 
at Hoboken. Under normal conditions employment 
is found here for about 1000 to 1200 hands, and the 
yard is capable of building ships of 8000 tons, although 
most of the output was of vessels of lower tonnage. 
Only about sixty men are working here at present, 
owing to the wholesale looting which accompanied 
the later stages of the German occupation and the 
famine in materials. A large cargo steamer was in 
course of construction at the date of the armistice, 
but it was deemed too valuable a prize to leave, 
and the invaders of the yard cut out the plates for 
transport into Germany, and also took away the 
ballast tanks. The rest of the yard they made hay of. 
Two other berths were emptied and the stuff packed 
up, so that to-day the place presents a forlorn and 
deserted air. The same company operates a ship 
repair establishment at Antwerp, and also owns 
the St. Anne graving dock on the other bank of the 
river, Which the Bosch utilised for the repair of sub- 
marines as well as for assembling, the U boats being 
then taken through the canal system to Bruges. 
Mr. James Kerfoot, the manager of the undertaking, 
with whom I went through the shops at Antwerp, 
where about 220 men are now at work, compared 
with a pre-war labour force of about 1200, showed 
me the derelict barge now in the shops for repair 
on which he and his family escaped down the river 
into Holland during the bombardment of Antwerp. 
The enemy made good use of these shops during the 
occupation, and kept some hundreds of hands em- 
ployed—some German and others Belgian—over 
whom the threat of starvation was held. When 
the enemy left he took the pick of the machine tools, 
planers, a new horizontal boring machine, as well as 
hydraulic plate benders and riveters. The financial 
loss is perhaps small as compared with the pillage 
elsewhere, but it has hung up the works, and a large 
British India steamer which damaged her steering 
gear while entering dock shortly after the armistice, 
and which the company has under repair, is still 
awaiting the delivery of material from England. 
Under normal conditions the castings which are on 
order could have been obtained from works in Bel- 
gium within a week, But if the enemy pillaged here 
he failed to take all that belonged to him in the 
hurry of departure. Some sixteen works locomo- 
tives which had been sent from Germany for repair 
remain in the shops, and I was also shown the salved 
engines of a German cargo boat which had been 
sunk during the bombardment in 1914, so that, 
although the works are so far below normal, the 
balance here has been to some extent redressed. 

Urgent requirements here and at the other ship 
repair works of this area are for material of all descrip- 
tions in connection with engines and hulls. Other 
firms like Guthrie and Murdock and the Kattendyk 
works are now getting under weigh. I was told 
that the latter undertaking is terribly hampered 
by the want of machinery. The enemy took away 
everything —electric motors, overhead cranes, machine 
tools, and stores. Leather belting is a special need 
here. The management is engaged like others 
in similar case in preparing a statement of claim 
for settlement “by the enemy. Complaint was 
made at this works of the difficulty of obtaining 
materials from England owing to the delay in the 
issue of export licences. 

The tragedy of the Antwerp engineering trades 
is, however, to be found in the experience of Messrs. 
Béllard and Crichton. As the name suggests, the 
firm was a union of Scottish and French interests, 
but only the latter persist, and I was fortunate in 
meeting Captain Béllard, who has been serving in 
the French army since 1914, and of learning from his 
own lips the treatment meted out by the Huns to 
this enterprise after threats of ‘what was intended 
had been addressed to him through a neutral country. 
Certainly his case, as | was able to see for myself, 
was worse than that of other engineering firms, 
for the works had been practically demolished except 
for the bare walls, and even they were not entirely 
intact. Captain Béllard, who is still in the uniform 
of the French army, informed me that he is making 
a start with six men to rebuild an enterprise which 
in busy periods found employment for some 1500. 
He wants everything that should form part of the 
equipment of a ship repair establishment, and his 
case is one which calls for a prompt response to his 
requirements. 





COMPLAINTS AND MISUNDERSTANDINGS. 


Other industries are also endeavouring to raise 
their heads again. 1 came to Antwerp with a native 
of the city who was formerly engaged in the oil 
trade and who had been to London to buy at the 
auction sales the materials required to make a start 
With the suspended industries dependent on supplies 
of vegetable oils. He complained of high prices 


«nd of difficult financial conditions, and also expressed 
* general grievante in Belgium—based probably 
on misconception—that the tendency is for the 
unport trade to be concentrated on manufactured 
goods rather than the raw materials required to make 


a fresh start with manufacturing operations. It 
should be pointed out, however, that a nation which, 
as is the case of Belgium, possesses little or nothing 
to meet ordinary requirements, needs at the outset 
a certain percentage of manufactured products as 
well as the raw materials of industry, and there is 
certain to be disagreement as to where the line should 
be drawn. The Belgian manufacturer will inevitably 
assume that the proportion of finished goods is too 
high ; the consumer will imagine he is being exploited 
for the benefit of the home industry concerned. 
This observation applies not only to the oil trade, 
but to many of the more purely engineering industries. 
A ship repair establishment or a shipyard which in 
normal conditions provides the material of construc- 
tion from its own steel works and mills must, while 
they are out of operation, import ship and_ boiler 
plates and castings. 

The same line of reasoning has a wide application. 
When I called at the office of the British Consul- 
General the energies of one department of the Con- 
sulate were being entirely absorbed by. the efforts 
to classify the requirements of Belgian manufac- 
turers for the information of British firms. As this 
list, which I can vouch is being very carefully tabu- 
lated, may be some time in preparation, it will be an 
advantage if some of the more urgent requirements 
which are the result of other inquiries are here 
stated, with the explanation that they refer to 
jhe requirements of Belgian industries as a whole 
and not merely to those established in the Antwerp 
district. The demands now being made _ include 
coal-mining machinery, textile mill equipment, paper- 
making plant, wood-working machinery, electrical 
equipment of all kinds, pig iron, semi-products in 
steel and iron, laundry machinery, and springs and 
surgical instruments. The demand for leather belt- 
ing, as shown by the records made in this office, is 
persistent, and there is daily inquiry for plant for 
breweries and tobacco factories. The eall for engi- 
neers’ tools is frequent, but is on the whole not on so 
large a scale as might have been expected, which is 
explained by the fact that a great many tools of this 
class were imported from Germany during the war 
period and in the haste of evacuation were not 
removed. 

It will be noted that many of the articles just 
named-——orders for which are being placed or will, if 
possible, be placed in Great Britain—confirm my 
contention that for a period at least the definition 
of raw materials in Belgian industries must be 
expanded to cover many articles which could not 
normally be included in such a category. The need 
that this should be necessary will cause heart-burning 
and regrets, but it cannot be helped, and, after all, 
it is a phase which will pass. There will be complaints 
while this condition of affairs persists, but my experi- 
ence has been that the average Belgian manufac- 
turer takes a correct view of a puzzling and awkward 
situation, and is not inclined to be critical of the 
efforts being made by British interests to tide him 
Lover a difficult period. a 








The Government Rolling Mill, 
Southampton. 
No. 11.* 


IN the first portion of this article we dealt with 
various general matters relating to the Government 
Rolling Mill at Southampton, and described in detail 
the power plant and gas producer equipment and the 
facilities provided for handling the coal, coke and 
raw metal on arrival at the site.- We now pass on 
to describe the remaining portions of the factory 
including the foundries and the rolling and cupping 
departments. Various views illustrating the different 
departments, &e., deseribed below, will be found in 
our four-page Supplement. 


THE MBTAT. WAREHOUSE. 


Leaving the power-house we enter the main 
factory building at the warehouse, where the metal 
received at the jetty is delivered, stored and made 
up in properly proportioned ‘ heats * for the furnaces. 
The copper and spelter are received in the form of 
ingots, and the nickel in small nodules. Some of the 
copper is, however, in the form of electro-deposited 
cathode plates. The ingot form is preferred, for it has 
been found that under the nodules adhering to the 
edges of the cathode plates there is frequently present 
a little sulphur. Sulphur is a most undesirable im- 
purity in brass. 

The ingots, as the first operation, are sheared into 
pieces of a size suitable for weighing, and with the 
scrap returned to the warehouse from the punching 
and cupping machines are made up by girls int 
properly proportioned charges for the melting furnaces. 
A typical ** heat ” for brass is made up as follows :— 
copper, ingot, 157} Ib.; copper, cathode pla es, 
20 lb.: zinc, 763 Ib.; scrap brass, 310 Ib.; total, 
564 Ib, Such a “ heat’ is made up by three sets of 
girls, one set weighing out the copper, the second the 
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spelter, and the third the scrap. The total weight 
of the ‘‘ heat ”’ is finally measured by a checker. 


Tue-Brass Founpry. 


The charges as they are made up are run in trucks 
into the foundry department. The foundry is in two 
portions, one handling the brass and the other the 
cupro-nickel. In the brass foundry there are two rows 
of tilting gas-fired furnaces. In front of each furnace 
is a-rotatable table carrying ten moulds. Each mould 
is about 40in. lo g and has an internal area 3}in. 
wide by l%in. deep. The moulds are arranged with - 
their lengths almost vertical. Each is composed of 
two cast iron channels clamped together so that the 
ingot may readily be removed from it. The furnaces 
are operated in groups of four, three in each group 
being simultaneously in use while the fourth is in 
reserve. Four men attend to each group of furnaces, 
and on the average pour 4 or 5 heats per day from 
each furnace. In working the furnaces the copper 
is placed first in the pot, and when this metal is 
melted the zine is added. Zine has a lower melting 
point than copper and when dropped into the. pot it 
speedily melts. But even with the most careful 
working it is hardly possible to prevent the oxidation 
of a small part of the zinc. The white fumes of 
zine oxide arising from the pot are extracted through 
a hood by a fan, and are delivered into the atmosphere 
at a point outside the building. It is hoped shortly 
to have plant in operation that will prevent the 
waste of this zinc oxide and avoid the pollution of the 
atmosphere. * . 

The slabs or ingots taken from the moulds are 
stamped with the date, the number of the furnace 
and the furnace-men’'s numk er, so that should trouble 
arise later on at the rolling mills, or when the ingots 
are analyse}, the ingot in question may be traced 
back to the caster responsible for it. The ingots 
are then weighed to determine the loss occur ing 
during the melting and casting. This loss is chiefly 
due to the oxidation of the zinc just referred to, and 
amounts on the average to 2} per cent. The heads of 
the ingots are next sheared off, and if the first cut 
reveals the smallest hole or piece of dross, the ingot 
end is sheared as often as may be necessary to obtain 
a perfectly clear section. A small fin is formed on the 
two edges of the ingot by reason of the fact that the 
mould is in two parts. These fins are carefully 
removed by feeding the ingot through a machine 
provided with a pair of trimming knives. Attention 
to the removal of these fins and to the careful cropping 
of the ingot heads is insisted upon, for if these items 
are neglected, trouble it is feared is likely to arise in 
the rolling of the ingots into strips. 


Tue Cupro-NIcKer. Founpry. 


The furnaces in the cupro-nickel foundry, beyond 
being gas-fired, are quite different from the brass 
furnaces. They are of the crucible type and are 
sunk below the level of the foundry floor. The 
plumbago crucibles in which the charges are melted 
are lifted from the furnaces by means of tongs tied 
to a Weston pulley block, which is supported from a 
earriage on an overhead runway. The metal is 
poured by hand from the crucible into moulds of the 
same pattern as those used for the brass, but measur- 
ing 28in. long by 7in. wide by l}in. deep. The heads 
of the cupro-nickel ingots are not. cut off, for the 
metal is found to be too tough to be sheared. 


Cupro-NIcKEL Ro“tiinc DEPARTMENT. 


The brass and cupro-nickel ingots are now ready 
for rolling down into strips of the required thickness. 
The ingots are sent through the mills in batches, each 
batch representing one caster’s work. To deal with 
the rolling of the nickel first, we may note that the 
factory, in the earlier stages of the rolling, works with 
the ingots heated to redness. In this respect its 
practice differs from that of most other establishments 
rolling nickel. In fact, there is only one other works 
in the country, it is believed, which has adopted hot 
rolling for this metal. Hot rolling is, however, 
advantageous, because if the metal is not satisfactory, 
it will reveal its defects at once under the hot rolling 
and not hide them until much further work has been 
spent on it. Thus, if the metal is not what it should 
be, its edges crack up’ during the hot rolling. If, 
however, the edges come out fairly straight and true, 
the metal will almost certainly Successfully pass the 
subsequent cold rolling to the finished dimensicns. 

The nickel ingots are heated in a blue-water gas-fired 
furnace, and are thereafter sent down a roller inclined 
path to the first of five two-high mills. The ingot 
enters the first pair of rolls as a bar 28in. long by 
Tin. wide by 1}in. thick, and after four passes through 
this mill and one through each of the four other mills, 
it emerges as a strip about 18ft. long by 8in. wide by 
fsin. thick. For convenience of handling, it is then 
sheared into two 9ft. lengths. Thereafter, the 
strips are pickled in a hot solution of nitre cake and 

iitrie acid, which removes the scale formed by the 
1eating of the ingots, and leaves the surface a dull 
silver. 

The cold rolling of the metal to its final thickness 

s effected in two sets of mills, each set containing 
four separate mills. The strip is passed once between 
sach of these eight pairs of rolls, and at each eet of 





* No steps, in the end, were taken in this direction—Ep, Tue F, 
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four mills its length is approximately doubled. It 
leaves the last of the mills as a strip about 30ft. in 
length, and as it emerges from between the final 
rolls is wound up by a woman into a coil. 

These coils are taken to a pair of shearing rolls 
provided with three sets of circular knives. Here 
each coil has its edges trimmed off, while 
simultaneously being split down the middle of its 
length. The two half strips as they come out of the 
shearing rolls are recoiled and tied with wire. In this 
condition the metal is now annealed. The annealing 
furnace is gas-fired, and is erected over a water trough 
designed to provide a water seal at each end of the 
furnace. The sheared coils are tied by wire to: an 
endless conveyor chain passing through the trough, 
and are thus led down below the surface of the inlet 
water seal, up into the furnace and down again into 
and out of the outlet water seal. The object of 
sealing the furnace in this way is to prevent the 
oxidation of the nickel during the softening process, 
and the consequent formation of a hard scale on its 
surface, which, if allowed to form, is very difficult to 
remove. Every sixth coil leaving the furnace is 
tested to determine whether the annealing is being 
properly conducted. The test adopted is a fairly 
severe one, for it is found desirable to be rigorous at 
this stage, in order to prevent subsequently the 
breakage of tools in the cupping machines and failure 
of the bullet envelope. The test piece is a portion cut 
from the annealed strip across the direction of rolling. 
This piece is folded parallel with the grain, and 
hammered flat with a° wooden mallet over a piece of 
metal of its own thickness. It must then withstand 
being hammered out flat again without showing signs 
of a crack at the fold. If it fails to pass this test the 
coil is re-annealed. [If still unsatisfactory, as it may 
be by reason of the casting temperature having been 
too low, the metal is scrapped. 

The metal leaves the annealing furnace with a 
slight purplish bloom on its surface. To remove this 


bloom the strip is passed through a steam-heated | 


pickling tank containing, as in the previous instance, 
a solution of nitre cake and nitric acid. The strip is 
then washed, dipped in a solution of argol to “ kill ”’ 
the acid, dried by dragging it through a bed of 
sawdust, and wound by power on to adrum. It is 
finally re-wound on to another drum, so as to permit 
it to be gauged for thi@Kness and width and examined 
for surface flaws or “ spilliness,”’ as the term goes. 
Any bad places discovered, such as might be caused 
by the rolling in of a portion of scale, are cut out. 


Brass Roitiinc DEPARTMENT. 


Parallel with the nickel rolling department is the 
brass rolling section. The procedure in the two 
departments is generally similar, except in so far as 
the brass is entirely cold-rolled and is annealed not 
once, but several times. 

The brass ingots are brought from the foundry to 
the first of the rolls on electric storage battery trucks. 
The first stage in the reduction of the ingots to strips 
is effected by one passage through each of four mills, 
the four successive passages reducing the thickness 
of the metal by about 50 per cent., and increasing its 
length without materially altering its width. The 
four mills in the set are arranged in a straight line, so 
that the minimum amount of handling is necessitated 


in passing the brass bars from one pair of rolls to the 
next. It is worth recording that the transference of 
the bars from mill to mill is effected by hand by two 
menor boys standing in each gap, one man taking the 
bar as it comes through the rolls opposite him and 
passing it on to the other man who feeds it between 
the next pair of rolls. It seems strange, but it is the 
fact that no satisfactory mechanical means of 
performing the transference has yet been proposed. 
The difficulty of devising a sound practical arrange- 
ment for doing the work lies in the influence of a 


variety of small accidental causes on the behaviour | 


of the bar as it emerges from one mill, or as it passes 
into the next. Thus a drop of oil on one of the rolls 
may cause the bar to come out at any angle other than 
90 deg. to the roll axis. Again, while in normal 


working the bars emerge straight, they frequently | 
| to be elevated by a second pair of screws into the 


and apparently quite erratically receive a bend 
upwards or downwards. Of three bars rolled in 
succession, one may be straight, the next curved 
upwards, and the third curved downwards. The 
handling of these curved bars would appear to be 
beyond the capacity of any practical mechanical 
feeding device. 

Leaving the fourth mill of the first set, the strips 
are annealed before further work is spent on them. 
The factory is equipped with an interesting diversity 
of annealing furnaces, and after a little further 
experience has been gained, should be in a good 
position to afford valuable information as to the 
annealing of brass. In the present instance, the 
furnaces aré of the Gibbon’s coke-fired type. From 
the thermal point of view, these furnaces would 
appear to be very efficient, -the fuel used averaging 
not more than 7 per cent. of the weight of metal 
annealed. They, however, suffer some disadvantage 
from the fact that every strip has to be charged and 


| uncharged separately, and by hand. 


After being annealed, the strips are sheared into 
halves by women, who, as each bar is cut, examine 
the sheared ends for defects. They are then given a 
pass through each of three mills, which reduce the 
thickness of the strips from gin. to fin. A second 
annealing follows, this time in a coal-fired furnace. 
This furnace would appear to be somewhat less 
efficient thermally than the coke-fired type, but its 
charging and uncharging are effected in an improved 
manner, the strips being piled on tables which can 


| be run into the furnace on two sets of solid cast iron 


balls resting on a pair of concave rails. 

The final rolling of the strips down to the finished 
thickness of 0.140in. is accomplished in five successive 
passes in four mills. As each strip leaves the last 
pair of rolls it is gauged for thickness at both edges. 
Thereafter it is submitted to final annealing. The 
furnace in this case is gas-fired and is of a very 
interesting design, although at the time of our visit 
its thermal efficiency was not quite what it ought 
to have been. It is hoped, however, with further 
experience, considerably to improve it in this respect. 
On the other hand, the facility with which it can be 
charged or uncharged probably compensates for 
any increase of fuel consumption. The furnace may 
be described as comprising a large brick chamber 
open at one end and having a set of rails laid down 
on its floor. The roof of the chamber is broken into 
six arched sub-chambers over the exterior of which 

















FURNACE 
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INTERIOR, SHOWING A MUFFLE CHAMBER 


the flames of the gas fuel are led. The sub-chambers 
constitute the muffles in which the strips are annealed. 
The rails on the floor of the chamber extend through 
the open end into the rolling mill department and on 
them runs an electrically-propelled carriage. This 
carriage has facilities for carrying two _ fire-brick 
tables or doors, on to which the strips to be annealed 
can be tipped. With one such table so charged the 
carriage is run beneath the muffles until a pointer 
fixed beside the rails indicates that the vacant space 
on the carriage is directly beneath one of the muffes. 
A pair of electrically-driven liftening screws are then 
elevated until they reach the table already in place, 
closing the foot of the muffle chamber. This table, 
with its load of annealed bars, is lowered on to the 
carriage, which thereafter is run further in until the 
table carrying the bars to be annealed is in position 


muffie opening. The table is there held in place by 
toggle catches. The elevating screws are then 
lowered, the carriage is withdrawn into the shop, and 
the table on it discharged of its annealed bars and 
charged with a fresh lot. In this furnace the flames 
are withheld from direct contact with the metal being 
annealed, but its chief attraction is undoubtedly the 
ease with which it can be charged and uncharged, and 
the fact that the mufties are opened only for a very 
short time between the operations. The design of 
this furnace is due to Sir Arthur Duckham and has 
been patented by him. The furnace work proper 
was erected by direct labour, while the charging 
machine was supplied by Messrs. Jenkins, of Retford. 

After final annealing, the strips are pickled in a hot 
solution of nitre cake without nitric acid. They are 
then washed, passed through brushing rolls and 
finally dried on gas-heated cast iron tables. 

All the rolling mills in both the brass and the 
cupro-nickel departments were made by W. H. A. 
Robertson and Co., Limited, of Bedford. They are 
driven by high-tension motors which transmit their 
power through rope drives on to fly-wheels, and thence 
through double helical gearing to the rolls. Each set 
of four or so mills is driven as one unit. The fly- 
wheels and gearing were supplied by Urquhart, 
Lindsay and Co., Limited, of Dundee, and the motors 
by the British Thomson-Houston Company. 


THE CuppPpING DEPARTMENT. 


The cupping department requires little description, 
for the tools used do not differ from those with which 
many of our readers must now be familiar. We need 
only say that during the first stroke of the cupping 
machines the blanks are cut from the strips, the 
cupping being effected by an internal die on the 
second stroke. The brass cups have an external 
diameter of about .66in. and a height of about..40in., 
the walls and bottom being.14in. thick. The nickel 
cups are about .47in. in diameter and about .34in. in 
height, the thickness of the walls and bottom being 
rcughly .03in. In the case of the brass cups, the 
excentricity between the internal and external 
diameters must not exceed .004in. This condition 
is examined by placing the cups on the end of a 
horizontal spindle and rotating them, while the 
plunger of a watch-type micrometer is brought to bear 
against their outer surface. All the presses in the 
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cupping department were supplied by Talyor and 
Challen, Limited, of Birmingham. 





THe LABORATORY. 


The laboratory is situated in an entirely separate 
building and is fitted up in a very thorough manner. 
It is staffed by three male chemists, two women 
chemists holding B.Sc. degrees, and four women 
assistant chemists. Its work is chiefly to scrutinise 
the quality of the metals as received at the works—-for 
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The Richborough Transportation 
Depot and Train Ferry Terminus. | 
No. VI.* | 

Brier allusion has previously been made in this | 
series of articles to the fitting out at the shipyard 
formation of the’ Inland Waterways and Docks | 
Transportation Dep6t and Train Ferry Terminus of | 
two hydrogen barges‘for the use of the Royal Air Force 


Fig. 56-No.1 BARGE—VIEW SHOWING PORTABLE HYDROGEN PLANT 


instance, to detect the presence of lead or cadmium 
in the zinc—and to analyse the brass and cupro-nickel 
produced in the foundries. With regard to the latter 
portion of its duties, we learnt that each caster’s work 
was examined every day. Thus in the case of the 
brass casters a shearing from an ignot selected at 
random from each man’s daily output is analysed for 
the percentage of copper. The standard percentage 
aimed at is 72, but a variation within 2 per cent. 
on either side of this figure is permitted. If this 
variation is exceeded the caster is cautioned, and on 
the second occu ‘rence of thesame defect he is degraded. 
Care is, of course, taken to discover whether the 
excessive variation is really due to the caster and not 
to the faulty making-up of his “heat.’’ Thus, if 
several of the ingots cast round about the same time 
all err by having too little copper or too little zinc, 
the presumption is that the make-up was wrong, 
although the manner in which the “heats” are 
made up affords very little chance of an error. On 
the other hand, if some of the ingots are found to be 
high in copper and others high in zinc, the failure of 
the caster properly to stir the molten charge, after 
adding the zinc, is indicated. 


CONCLUSION. 


The factory at the date of our visit was complete 
in so far as all the details essential to its successful 
operation were concerned. At certain points, how- 
ever, erection work was still in progress, or was about 
to be undertaken to effect improvements which 
practical experience had suggested to be desirable. 
These improvements are mainly concerned with the 
recovery or utilisation of waste products or scrap 
material. We have mentioned several cases of this 
description in the course of our article, namely the 
utilisation of small sized coke in the power-house 
boilers, the useful employment of the air and gas 
blown off from the blue water gas generators, the 
recovery of unburnt portions of coke from the gas 
plant clinker and the collection of the zinc oxide 
fumes from the brass melting furnaces. A fifth 
example, not previously mentioned, is to be found 
in the recovery of both brass and cupro-nickel from 
the furnace ashes, pot bottoms, and sweepings from 
the foundry floors. These materials, in a plant now 
being erected, will be ground up and passed over 
concentration tables of the gold recovery type.* 

In conclusion, we have to express our thanks to the 
superintendent of the factory, Mr. J. M. Kennedy, for 
the courtesy with which he received us during our 
visit, and for the facilities he afforded us to gather 
the information recorded in this article. 





* This development was subsequently effected and proved 
very efficient and profitable,—Hp. Taz EB. 


Belgium. Arrangements were accordingly made 
between the Air Ministry and the War-office whereby 
two of the standard Inland Waterways and Docks 
barges were placed at the disposal of the Royal Air 
Force, and permission was obtained for using the 
shipyard facilities at Richborough for the work of 
fitting out. As the demand for additional gas supplies 
in France was a pressing one, such plant and 
machinery as were then already available in the Royal 
Air Force depéts had to be resorted to, although 
they had originally been designed for permanent 
or mobile land units. 


No. 1 Hyprocen BarcGe. 


The first installation was fitted into one of the dumb 
composite barges, No. A. 649, built by G. and T. 
Smith, of Rye, for use by the Inland Water Transport 
section of the Corps of Royal Engineers on the Belgian 
waterways. This dumb composite barge follows 
closely the design of the barge described and illus- 
trated in Figs. 44 and 46 of the February 14th 
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machinery was carried out at a great pressure whilst 
the vessel was afloat alongside one of the quays at 
Richborough. Royal Air Force mechanics, under 
the direction of a technical officer of the Hydrogen 
Section of the Air Ministry, carried out the work with 
assistance from the personnel of the shipyard 
formation of the Inland Waterways and Docks, 
Richborough. 

For the use of the Balloon units in France it was 
necessary to arrange to supply the hydrogen com- 
pressed to 1800 lb. per square inch for direct charging 
into standard Royal Air Force hydrogen cylinders, 
which could be readily transported to the Front. 
To enable the structure of the barge to carry the extra 
concentrated loads imposed by the weight of the 
plant and machinery, which had to be installed, and 
for which the barges were not originally designed, 
and also to withstand the cross-Channel journey. 
strong timber re-inforcements were fitted in the holds 
in such positions as would allow of the suitable dispo- 
sition aad working of the hydrogen plant. The 
installation comprises the following units :— 

(a) Gas generating machinery and gas making 
materials. 

(6) Water supply machinery. 

(c) Gas storage accommodation. 

(d) Compressing plant. 

The gas gencrating machinery, Fig 56, is situated in 
the after part of the hold in a compartment 26ft. Gin. 


| long, and it is separated from the rest by suitable 
| gas-tight bulkheads. This plant consists of three 


contingents in’France. It was early in April, 1918, | 
that, in order to meet a sudden demand for hydrogen 
for use in observation balloon work of the Royal Air 
Force in France, instructions were issued for the 
construction of suitable gas generating and com- 
pressing installations to augment existing sup- 
plies. In considering the best method to adopt 





units of the standard A type of portable silicol planis 
mounted on trailer chassis, as originally evolved.and 
normally used by road units of the Royal Air Force. 
Each plant comprises a gas generating chamber, 
caustic soda mixing tanks, silicol mixing hopper, 
scrubber, and hand stirring gear in the generator. 
The process consists in the admission, by means of 











Fig. 57—No. 2 BARGE—BROTHERHOOD COMPRESSING PLANT, PORT SIDE. |: 


to¥meet this demand for extreme mobility, so 
that in the event of enemy attack, shell fire, &c., 
the installations could be readily withdrawn, 
or moved up again in case of an advance, it was 
decided to install complete gas generating and com- 
pressing installations in shallow draught vessels 
suitable for service on the waterways of France and 
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injectors, of ferro-silicon powder suspended in water 
in the form of a thin cream, into a hot solution of 
caustic soda. By this means, large volumes of hydro- 
gen of 99 per cent. purity are readily evolved, and the 
materials used and the size of the plants required are 
comparatively very small for the output of gas. The 
waste product of the process is an alkaline and “gela- 
tinous sludge consisting principally of sodium silicate 
which is drawn off at the bottom of the generator 











at the conclusion of the charge. In the barge instal- 
lation the three plants are suitably mounted on timber 
packing and bolted to the scantlings of the barge. 
Wooden troughs are constructed beneath the plant 
to receive the sludge discharged and a 3in. hand 
operated chain pump is provided for delivering the 
evacuate overside, or, for pumping it ou to the land, 
as the local conditions require. 

Water Supply.—A 2in. positive rotary pump, belt 
driven by a 4 horse-power petrol engine, is installed 
in the fore part of the barge and is connected up with 
suitable piping and valves to draw from below the 
water line, and to supply the mixing tanks and 
scrubbers of the three plants. The water outlet from 
each of the three scrubbers is carried directly through 
the skin of the barge and discharges above the water- 
line. Storage compartments, for a two weeks’ supply, 
are divided off by bulkheads and adjoining are the 
generating compartments, fore and aft, for ferro - 
silicon. and caustic soda respectively. 

Gas Storage Accommodation.—The gas outlets from 
the plants are connected to a common gas main leading 
to the central compartment of the barge in which is 
accommodated a cylindrical fabric balloon, of 5000 
cubic feet capacity, to serve the purpose of a gas 
holder, from which the compressors are arranged to 
draw. 

Compressing Machinery.—Two compressor sets 
are installed in the forward compartment of the barge, 
together with the necessary high and low-pressure 
piping, valves and connections. These sets each 
consist of a vertical three-stage water-cooled tandem 
hydrogen compressor, of special design for the Royal 
Air Force requirements. mounted on a common 
bed-plate and driven by a 40 horse-power petrol 
engine through the usual clutch and reduction gear. 
As only existing sets were available at the time of 
erection, and as they were fitted with radiators for 
dealing with the engine cooling water, the arrange- 
ment had perforce to stand in view of the urgency 
for the delivery of the craft. The cooling of the com- 
pressors is effected by the water supply already 
referred to. As it was desired to arrange for the 
charging of hydrogen cylinders, either on board the 
barge or on the adjoining bank of the canal, standard 
10ft. lengths of tin. high-pressure copper piping, 
together with suitable high-pressure unions and con- 
nections, are provided, and may be assembled to meet 
any local conditions. Lengths of flexible high-pressure 
hose are also provided for inclusion in the high-pressure 
pipe line to accommodate changes in the position of 
the barge when charging the cylinders on shore. 
Each compressor is provided with its own pipe line 
and charging headers complete with change-over 
valves, so that continuous charging and changing over 
from full to empty cylinders can be effected without 
stoppage of the compressor. For the purpose of 
charging and handling the eylinders on board. a 
specially strong flat timber deck is arranged to cover 
the nurse balloon hold, and a portable 34-ewt. Scotch 
derrick crane is included in the equipment for sling- 
ing cylinders and other stores in and out-board. 

The installation as a whole was designed to generate 
7500 cubie feet of free hydrogen per hour, and to 
compress the whole of this output into cylinders at 
1800 lb. per square inch, if and when required. The 
plant has performed its duties, and we understand 
that on the official trials, as well as during continuous 
service conditions, the aforementioned figures were 
exceeded. A small electric dynamo set is installed 
in the compressor compartment, and is coupled up to 
the engine driving the water pump, which, with a 
battery of accumulators, serves to light the boat 
sufficiently to enable work to be carried on efficiently 
at night time. 


No. 2 HyproGen BarGe. 


The second hydrogen installation was fitted into 
barge No. A.S. 263, a self-propelled steel vessel, which 
was sent to Richborough in plates and angles, and 
erected and completed there under the instructions 
and direction of the Department of the Controller 
of the Admiralty. This barge—see page 226—is fitted 
with oil engines, and is one of the type illustrated on 
page 149 of the February 14th issue of THE ENGINEER, 
The essential features of this installation are the same 
as those of the No. 1 Hydrogen Barge, but as more 
time was available for the work of fitting out, it was 
possible to elaborate somewhat the arrangements 
and to execute the work in an improved manner. 
The gas generating plant is installed, as in the previous 
case, in the after part 6f the vessel, and sufficient 
storage spaces for accommodating the ferro-silicon 
and caustic soda are provided adjoining it by means 
of suitably constructed buikheads. The plant is of 
the standard non-portable type as used in the Royal 
Air Force permanent land installations. Its leading 
characteristics are similar to those of the portable 
type piants, and it comprises generating chamber, 
caustic soda tanks, silicon mixing hopper, and 
scrubber, &c. &c. This plant is, however, constructed 
principally of cylindrical shells, and follows the lines 
of ordinary gas practice. Provision is also made 
for the mechanical operation of the agitating gear 
in the generator, which is too large to permit of 
manual operation. In fitting this plant into the 
barge, considerable departures from the method 
adopted in the original construction were necessary 
on account of the limited space available, and in 
order not to weaken the vessel by interfering with the 
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existing deck beams. It was also necessary to adopt 
special measures to limit the height above water- 
line of the top of the gas plant so as to permit of the 
craft negotiating the bridges on the French and 
Belgian waterways. Provision had also to be made 
for the convenient removal of all gear above the 
llft. 5in. level above water-line, if required. A 
large trough for the reception of the sludge from the 
plant was constructed in the after part of the generat- 
ing compartment, and a 3in. chain pump is installed 
for the purpose of pumping the evacuate overside. 
This pump is arranged with a belt drive from the 
mechanical stirring gear on the plant, and suitable 
striking gear is provided for throwing it out of use 
when not required 

Electric Power Water Supply Machinery.—-The 
decision was come to to utilise power from the main 
engines of the barge for operating the gas plant, and 
the various pumping and other apparatus installed. 
Accordingly. a 12 kilowatt, 110 volt, electric 
generator, which was then available, was erected on 
a staging prepared to receive it on the starboard side 
of the engine-room. This was the only position in 
which it could be satisfactorily accommodated. 
A shaft extension was made and fitted to the main 
engines by means of a special coupling, and from this 
extension the generator was driven by means of 
a Gin. belt. An improvised wooden panel, erected 
on the engine-room bulkhead, serves to carry the 
requisite switches, fuses and measuring instruments. 
The wiring of the barge, both for power and lighting, 
is carried out in V.I.R. cables run in steel conduits. 
In the gas plant compartment, a 2in. positive rotary 
pump is installed to supply water to the gas plant 
and scrubber, the pump being belt driven by au 
electric motor. As, in this instance, the water is 
discharged from the scrubber at a level considerably 
below the water-line, it became necessary to arrange 
for the positive removal of the scrubber discharge 
whilst the generator is working. A small open type 
tank has accordingly been fitted in the bottom of the 
gas compartment, and it is connected to the water 
outlet of the scrubber. This tank is provided with 
an internal weir, arranged so as to give a constant 
level gas seal for the serubber. The scrubber water 
flowing over the weir is collected in the adjoining 
compartment of the tank, whence it is lead by means 
of a 2}in. main to the suction side of the bilge and 
ballast pump driven by the main engines, and thence 
overside. The use of a weir in conjunction with the 
serubber seal enables the operator to keep the water 
supply to the scrubber under continuous observation. 
The agitating gear on the gas generator is belt driven 
by a second electric motor which is built into the 
plant framework. A light removable timber frame- 
work covered with canvas screens has been erected 
over the gas plant.as a weather protection for the 
operators. 

Gas Storage Accommodation similar to that of 
No. 1 Barge is provided by a 5000 cubie feet balloon 
accommodated amidships and protected by means 
of gas-tight bulkheads. 

Compressing Machinery.—Four hydrogen com- 
pressor sets—see Fig. 57—are situated in the forward 
part of the vessel, each set comprising a vertical three- 
stage hydrogen compressor for 1800 lb. per square inch, 
driven by means of a four-cylinder water-cooled 
petrol engine. ' A 2in. ring main is fitted in the com- 
pressor compartment, and is fed through strainers 
by duplicate sea connections on the port and star- 
board sides of the vessel. The circulating water 
pumps, with which each engine and compressor set 
is fitted, are arranged to draw from this main, and 
the hot water discharges are carried overside. Suit- 
able non-return and retaining valves are fitted to 
protect the priming of the system, and provision is 
made for the cleaning of one or more of the strainers 
without stopping the work of any of the compressors. 
A small water connection from the gas plant pumping 
set is also provided for the purpose of re-priming the 
system, ‘if it should be necessary after repairs. The 
compressor discharges are connected up to separators, 
and thence to the high-pressure connections arranged 
on the port and starboard sides respectively, and by 
this means the compressed gas is conveyed ashore 
and charged into cylinders, as already deseribed for 
No. 1 barge. A strong removable wooden deck is 
provided to cover the balloon hold, so that the 
cylinders may, if necessary, be filled on board. A 
30-ewt. hand derrick crane is included in the equip- 
ment. The lighting of the barge is_ effected 
throughout from the electric power mains, gas-tight 
bulkhead fittings and switchgear being employed. 

This installation was designed to generate 10,000 
cubic feet of free hydrogen per hour, and to compress 
this quantity continuously if required. As in the 
case of the first installation, these figures have been 
exceeded both on the occasion of the official trials 
and during subsequent working under service condi- 
tions. The time taken in installing the plant and 
machinery in the first barge was two weeks, whilst 
the fitting out of the second barge was completed 
in less than a month, and the units immediately 
proceeded to France for service. We are authori- 
tatively informed that both these hydrogen barges 
proved of inestimable value during the advance of the 
Allied Armies from July last until the date of the 
Armistice, and that No. 2 Barge is now supplying 
the hydrogen required for the observation and other 
balloons with the Army of Occupation in Germany 
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and for the aerial postal routes to Cologne. Orders 
for the preparation of both of these installations 


Air Force, the Deputy Director of Kite Balloons, 
and the designs for the same were evolved and carvied 
out by Captains A. D. Newbury and E. W. Cook, 
Royal Air Force, of the Hydrogen Section of the 
Air Ministry. 

In both barges the working crews each consists 
of a non-commissioned officer, and three mechanics 
of the Royvel Air Force, who are accommodated 
in the forecastle and live on board. 








Electric Welding and Welding 
Appliances. 
No. IV.* 
ARC WELDING AT A STEEL BARREL WORKS, 
Tue work earried out by the Steel Barrel Company , 


,of Uxbridge, affords an excellent example of the 


employment of different welding processes for varying 
kinds of work, and would appear to confirm thi 
assumption that, as far as can be seen at present, 
both are and resistance welding, as well as the 
acetylene method, have come to stop. For upwards 
of twenty years now the company has been usiny 
electric arc welding, and it has more recently adopted 
resistance welding and the oxy-acetylene flame for 
operations for which are welding is less suitabl 
An account of what is being done at its establishment 
at Pheonix Wharf, Uxbridge, should, therefore, prov: 
of interest. 

At the outset it may be explained that the output 
of the works consists not only of the steel barrel. 
which the name of the firm would lead one to expect, 
but cylindrical steel vessels of all descriptions from 
small drums to large tanks capable of holding 3000 
gallons or so, and of withstanding heavy internal 
or external pressures. The products include such 
things as buoys, cylindrical casks and vessels of all 
sorts and sizes, and even, we understand, small 
steam boilers at times. The material employed is steel 
sheet or plate of varying thickness, and we believe 
we are right in saying that every joint is welded, not 
a single rivet being used in anything which is made. 

As acetylene welding does not come within the 
scope of these articles we may dismiss its employment 
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Fig. 12 


at Uxbridge with a few words, though in so doing we 
must not be understood to infer that the process is 
regarded by the firm as being of small value, for that 
is far from being the case. Indeed, Mr. T. T. Heaton, 
the company’s managing director, who has certainly 
had as much experience as, and probably more, 
than anyone else in the country in methods of welding 
other than those practised by the smith, regards it 
as a most useful adjunct to his electric equipment, 
and as being exceedingly well adapted for certain 
classes of work—in fact, in its sphere, better than any 
of the electric are processes. In some cases the 
particular utility of the acetylene flame is due to 





| the fact that its temperature is considerably lower 
|than that of the electric arc. Hence it can be 
; employed with thinner material than is practicable, 
without burning the metal by any but a most experi- 
| enced operator with the carbon arc. 
| As far, however, as our own personal observation 
| went, on the occasion which was courteously afforded 
us recently of visiting the works, the special use to 
which the acetylene blowpipe is put is in building up 
work over comparatively wide areas, such as in the 
joints connecting outwardly dished ends to cylinders 
of’ large diameter, and made with comparatively 
thick plates. [In work such as this it is the firm’s cus- 
tom to build up a layer of material round the external 
joint in such a way that the step that is shown in the 
left-hand view of Fig. 12 is entirely obliterated, the 
joint being made to have the appearance shown in the 
right-hand view. ‘The width of. the welded portion 
was, in the cases which we have in mind, 2in., 
or something over. For such operations as this, 
Mr. Heaton bas found the acetylene flame to produce 
better results than the electric arc. 

Passing on now to the electric processes, it may be 
first explained that only the carbon are system is 
employed, and that it is carried on in exactly the 
same manner as it was when revised by its inventors, 
Benardos and Olszewski, the ‘‘ work’ forming the 
positive pole, and the carbon the negative pole of a 
direct current are. The requisite accessories are of 
the simplest description. There is, first of all, a 
source of electrical energy with a voltage of 90; 








e No. III. appeared February 28th. 


were given by Col. Mackworth, O.B.E., of the Royal’ ’ 
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then there are:—-(a) a resistance of coiled wire 
carried in a wooden frame attached to the wall; (6) a 
flexible cable connecting the resistance with (c), an 
electric holder of a very simple type, and (d) a carbon 
electrode. In pre-war times graphite electrodes 
were employed, but owing to the difficulty in obtaining 
them during the war period ordinary carbons are now 
used, and they answer perfectly, though the resistance 
of the carbon is somewhat higher than that of the 
graphite. The holder consists of a wooden handle 
with a hole through it from end to end for the passage 
ot the flexible conducting cable, and furnished with 
a heavy brass cap or ferrule to which are attached, 
in addition to the cable, two strips or arms of steel, 
l5in. long or so. Riveted to the outer end of each 
of these arms is a stout steel plate, an inch or so square 
and a quarter of an inch thick. Each plate has a 
groove cut in it, so that the two plates when pressed 
together may so clasp the electrode that it is held 
firmly. Pressure is applied by means of a screwed 
bolt and butterfly nut, the former passing through 








A description of the making of an ordinary steel 
barrel will give a good idea of the general run of this | 


department of the firm’s activities. A sheet of steel 
of the required size and gauge is first of all passed 
several times through a pair of rolls, so shaped as to give 
the metal the required curvature and form. The edges 
which are to be welded are then accurately marked 
off and sheared in a@ machine which was specially 
designed for this purpose. A hole, which is eventually 
to receive the bung-ring, is then punched. The bent 
sheet is then clipped on to a substantial anvil arm 
which has the same curvature as a completed barrel 
and hence, also, as the rolled sheet. A space of 
about one-eighth of an inch is left between the two 
sheared edges, which are arranged to come immediately 
over the centre of the anvil arm, which is connected 
to the positive pole of the electric supply. 

The welding of the seam is done in lengths of about 
6in. The procedure is as follows:—A _ shearing 
of steel sheet of the same composition as the sheet 
being welded, about jin. wide, jin. thick, and some 
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Fig. 13—CARBON ELECTRODE HOLDER 


holesfin the two clip arms. The apparatus, the 
appearance of which is roughly shown in the accom- 
panying sketch, Fig. 13, is completed by a large 
circular screen some 9in. in diameter, and made of 
tinned sheet steel, which is attached to the wooden 
handle, and is, of course, for protecting the hand and 
arm of the operator from the effects of the rays 
emanating from the are. The only other accessory 
is a hand screen, some 18in. square, furnished with 
a handle, and having a rectangular opening in its 
centre measuring about 6in. by 3in., which is covered 
by three glasses. That which is held facing the are is 
ordinary blue glass, and its purpose is only to protect 
the glasses behind it from splashes of metal. Of 
the other two glasses, one is deep ruby and the other 
deep blue. We gathered that no particular pre- 
cautions are taken to examine these glasses spec- 
troscopically. They are simply bought, of the darkest 
shades possible,‘in the open market. The handle 
is further protected by an auxiliary screen which 
envelops and protects the left hand of the operator. 
Each welding space is partitioned off from those on | 
either side of it, and from the rest of the shop by | 
sereens of sacking. 

We may here say that no ill effects have been experi- 
enced with the eyes, face, hands, or arms of any of 
the operators, when the appliances provided have 


been properly used and reasonable precautions taken. | 


It will be realised, however, that there is some small 
disadvantage in the use of combined deep ruby and 
deep blue glasses, in that it is quite impossible to see 
anything through them unless the arc has been 
actually struck. For some little time now the 
company has been studying the question with a 
view to obtaining glass which, while preventing the , 
passage of harmful rays, would allow the operator | 
a better view of his work. So far, however, it has, | 
we gather, been unable to obtain glass—such, for | 
example, as Crookes’ glass—in pieces large enough to | 
suit the particular requirements. The ruby and | 
blue glasses have done very well for over twenty | 


years, and from our own experience we can say that, | 


as soon as the arc is struck it is perfectly easy to watch 
the welding operations minutely, even when standing 
at some little distance away. 

_ To the unexperienced onlooker the welding opera- 
tion might seem to be quite simple, but, as a matter 
of fact, it requires no inconsiderable amount 
of skill. Mr. Heaton is of opinion that, taking the 
sum total of the factors going to make up a successful 
carbon arc weld as one hundred, operating skill 
would be represented by sixty. Yet itis skill which is 
not, by any means, insurmountably difficult to acquire. 
Some of the operators who have been trained into 
highly successful workmen had had no previous 
mechanical or scientific experience. We observed 
two men who were doing excellent work whose 
original occupations had been, we were informed, 
that of milkmen. A man of average intelligence can, 
we gather, be trained to carry out the simpler opera- 
tions within a period of some three months. 





6in. long, is laid flat immediately over the length of 
seam which it has been decided to weld first. Usually 
it is at one end of the seam, though the exact position 
does not appear to matter. The operator then, 


| with the screen in his left hand and the electrode 


holder in his right, brings the point of the carbon 
electrode into contact with the work, and immediately 
withdraws it. The result is, of course, the formation 
of an are, which, in the operations that we watched, 
was varied during the process from about l}in. to 


| 2in. in length. This arc is made to play on the piece 


of sheared metal just mentioned, being moved from 
end to end of it, until, in a remarkably short space of 
time, the whole is a white hot mass. The operator 
then causes the are to play on the metal sheet on 
either side and at the ends of this white hot mass, 
taking it round and round the latter until the correct 
welding heat is reached, which is judged by the 
appearance of the metal. The arc is then smartly 
broken by withdrawing the electrode quickly, and 
the weld is consolidated by a few blows of a wide- 


increasing respectively the length of the are. He 
judges by the appearance of the heated metal whether 
the temperature is correct or not, and he acts accord- 
i ; 
4 is noteworthy that no flux whatever is used. 
The company never has used any. It maintains 
that, provided the operation is skilfully performed, 
there is, for mild steel, no necessity to use a flux either 
to assist in the flow of the metal or to prevent oxida- 
tion. It will be remembered that it is only the strap 
—if such a description may be applied to the added 
piece of metal—which is actually melted, and, as 
we saw it, is was only just melted and not raised 
nearly to the burning point. The metal on either 
side of it was not brought to nearly such a high 
temperature, as was quite evident from the colour 
The result, howéver, is that a perfect joint is produced, 
which is only very slightly thicker than the sheet, 
the edges of which it unites and which is quite smooth. 

The next process is the welding in of the bung 
receiver which is a ring of mild steel, with its hole 
screwed to receive the bung and with a fairly wide 
shoulder which, when the part with the smaller 
diameter is inserted in the punched hole, prevents 
the ring from falling through. This shoulder also 
serves another purpose. There is no added metal 
as in the longitudinal seam of the barrel, but a large 
proportion of the shoulder itself is melted by the are 
being made to play on the periphery of the ring. 
At the same time the temperature of the metal sheet 
of the barrel is raised to such a point that fusion 
takes place between it and the metal of the ring 
Hammering is not resorted to, and it can well be 
imagined that considerable skill is required correctly 
toregulate the heat. In some cases the bung ring 
is only welded on the outside in. the manner just 
described, but in others it is welded inside as well. 
We observed no tendency to distortion either in the 
welding-in of the bung rings or in the formation of 
the longitudinal seams. Moreover, we were informed 
that no injury was done to the screw of the bung ring, 
though it may be necessary to run a sizing tap through 
the hole if the bung will not screw in with sufficient 


| Case. 


The filling in of the ends of the barrel is performed 
in the following manner. The two end pieces are 
dished so as to form circular trays with rims about 
lin. deep. They are of just the correct diameter 
to be driven into the open ends of the barrels, which 
are left parallel to the axis for a sufficient length 
for that purpose. The appearance is then as shown 
diagrammatically in view “‘ a” in Fig. 14, the thickness 
of the metal being, of course, greatly exaggerated. 
Two steel rings R‘ and R’ are then placed inside the 
dished end and outside the end of the barrel re- 
spectively. These rings are made to fit fairly tightly, 
but no great care appears to be taken to make them 
fit accurately all the way round. The appearance 
is then as shown in view “6” in Fig. 14. The body of 
the barrel, which is stood on end, is then made the 
positive pole of an electric circuit, and the operator 
then proceeds to strike an are, with a carbon electrode 
forming the negative pole of the circuit, on the upper 
surface X formed by the rings R' and R’, the rim of 
the end piece, and the ends of the barrel proper. 
In this manner, by taking the are gradually right 
round the circle, all the four rings are welded together 
as shown in view “c,” Fig. 14, anda stout projecting 
rim is formed which, from the look of it, will stand a 
good lot of knocking about. Again no flux is used 
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Fig. 14—WELDING IN THE END OF A BARREL 


faced flat hammer. This cycle of operations is 
repeated until the whole length of the seam has been 
welded. The seam of a barrel to hold 100 gallons is 
welded in from nine to ten minutes. 

It might be asked why the weld does not extend to 
the anvil so that the partly formed barrel would 
adhere to it. That it does not do so is due, of course, 
to the fact that, having large mass, the metal of 
the anvil is not raised to anything near welding heat. 
Moreover, the arc is never allowed to play actually 
on the anvil itself; there is always ‘Some metal in 
between. 

The art in the welding process is in keeping the 
temperature just right, neither too high nor too low. 
If too high the metal is burnt, if too low a bad weld 
will result. The temperature is regulated by the 


current flowing in the are and by the length of time 
the latter is allowed to play on any particular spot. 
The current is controlled to some extent by the re- 
sistance in the external circuit, but not entirely. 
The operator can, however, increase or decrease it 
at will, over a fairly wide range, by. decreasing or- 





nor is hammering required. The time taken to weld 
round the end of a barrel is about 1} minutes per 
foot. 

Finally, the ends are examined and any rough 
places removed by filing. As a matter of fact, the 
work is left wonderfully flat and smooth, and only 
where the metal has run over the edges of the inner 
or outer rings is any attention necessary as a rule. 
All that now remains to be done is to test the com- 
pleted barrel for tightness—which is effected by 
immersing it in water and applying air pressure 
internally—fitting the bung and painting. The 
average time taken to produce a complete barrel, 
including rolling, welding the seam, fitting the bung 
ring, welding in the ends, testing, painting, &c., 
is about an hour. 

The procedure with cylindrical vessels with parallel 
sides is substantially the same, but, of course, the 
plates are only rolled so as to’ form a cylinder, and 
are not bulged. Ifstiffening rings are required they 
are threaded on and welded in place before the ends 


~are welded in. In some cases, too, when barrels are 
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required to be specially strong, thick stiffening 
plates, bent into the form of rings and welded, 
are put over them where their diameter is largest. 
The rings are bedded to the body of the barrel, 
and the edges finally welded to the latter. The pro- 
cedure is as follows :—A welded ring of sheet steel 
with an internal diameter exactly the same as the 
largest external diameter of the barrel, or cask, 
which it is desired to strengthen, is slipped over the 
barrel, as shown diagrammatically in view “‘a@”’ in 
Fig. 15. The ring is then connected to the positive 
terminal of a direct current circuit and an arc is 
struck on one side, say, at *‘z,’’ by means of a carbon 
electrode which forms the other pole of the circuit. 
A comparatively low current is employed, and the 
are is not allowed to remain’in one place, but is 
quickly moved about over a considerable area until 
the metal in that area has become red hot. The 
heated portion is then quickly hammered down with 
a large flat hammer until it comes into close contact 
with the outside surface of the barrel, a suitably 
shaped anvil arm being, of course, arranged inside 
the latter. Things are then as shown diagrammatically 
in view “6b” in Fig. 15. This processis then repeated 
on the other side “‘ y”’ of the ring, so that that side, 
too, is brought into contact with the barrel. These 
processes are repeated all round the periphery of the 
barrel, so that the bent ring is brought to the same 
shape as the barrel, as shown in the view “‘c”’ 
in Fig. 15. Finally, the edges of the ring are 
welded all round to the body of the barrel, so that 
the ring adheres tightly to the latter and provides 
& most effective stiffening. It may also be mentioned 
here that when necessary the company cuts metal 
by means of the electric arc. 

‘ The electric energy used in the foregoing processes 
is generated on the site. There are two vertical high 
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Fig. 15—PUTTING ON STIFFENING RING 


speed steam engines, one by Belliss and Morcom and 
the other by Browett-Lindley. They obtain their 
steam from two hand-fired Lancashire boilers, and 
each drives a 200-kilowatt direct current generator. 
The voltage is 90, and the available current is, there- 
fore, about 4500 ampéres. When in full work 
twenty welders are employed, and each dynamo 
supplies current to ten welders. The voltage across 
the welding arc varies, of course, with the resistance 
in circuit and the length of the arc itself, and the 
variation is usually within the limits of 50 to 55 volts. 
There are no instruments by which the operator 
can tell what the voltage is, or what current is passing. 
His experience tells him if the conditions are as he 
wants them. If they are not, he can make the neces- 
sary correction by altering the length of his are. 
There are, however, instruments on the switch- 
board in the engine-room by which the operations of 
each of the workmen can be checked, We gather 
that for ordinary welding work the current employed 
is somewhere in the neighbourhood of 300 ampéres. 
For such 2. current carbons 15 mm. in diameter and 
12in. long are employed, and they last for some few 
hours. 

As to the quality of the work done there can be 
no two opinions ; it is excellent, and it has stood the 
test of many years’ service. It is quite evident, 
therefore, that for the particular articles dealt with 
at Uxbridge the carbon are process is, in skilful 
hands, and without the use of flux of any kind, 
perfectly successful and satisfactory. 

We defer a description of the resistance welding 
system employed in these works to a subsequent 
article. 








The Protection of Ships Against 
Mines. 


No. I. 

THE broadcast sowing of mines in wartime, except 
within territorial waters or unless fitted with special 
apparatus to render them inoperative after a certain 
period, is, or rather was, before the war, strictly 
forbidden by the Hague Convention. A small detail 
of this nature perhaps could hardly be expected to 
receive any consideration from the officials at the 
Reichsmarineamt at Berlin, but entire disregard of it 
by one side entailed serious disadvantages to the 
other, and particularly to those Powers which neces- 
sarily had to keep their ships at sea. The indis- 
crjminate use of uncontrolled floating mines, the 
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approximate position of which after release cannot | 
be determined, not only established a very serious | 
breach of the Hague Convention, but deliberately 
endangered the safety of neutral as well as belligerent 
ships, whose owners, of course, had no redress. The 
employment of floating mines—as opposed to moored 
mines—in such a case as that of the naval attack on 
the Dardanelles in March, 1915, was a perfectly | 
legitimate act of war, and, further, it proved un- | 
expectedly successful; but simply to sow such mines | 
broadcast from submarines on the chance of some- | 
thing bumping one in the open sea was quite another 
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to the lower edge of the net—see Fig. 2. It is un- 
necessary to cover the entire width of a vessel with 
@ protecting net, as, ‘unless a ship is going dead slow, 
and happens to strike a mine with the centre of her 
stem piece, the diverging bow wave, unless the vessel 
be very full forward, will generally carry the mine 
clear of the bow, an effect that is often observed with 
buoys, floating débris, &c. The device as fixed in the 
Redoubtable was hardly original, and contains 


| obvious defects in the case of a vessel under weigh or 
| in rough weather, but nevertheless far more imprac- 


tical suggestions have been found to work successfully 
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Fig. 2—PROTECTION AGAINST FLOATING MINES 


matter, and one for which its authors will certainly 
be required to account. 

There is practically no defence against floating as 
distinct from moored mines, except a sharp look-out. 
One device was attempted and was fitted to H.M.S. 
Redoubtable—the old Revenge of the “ Royal 
Sovereign ” class, built under the Naval Defence Act 
of 1888. It consisted of a huge gallows, swung from | 
@ point somewhat above the water-line, which carried | 
a large net and was capable of being raised and lowered 
by means of a forecastle capstan, kept in place when 
the vessel was under weigh by means of kites attached | 


in practice, if the paradox may be allowed. There is 
no doubt that floating mines constitute a very serious 
danger, and they certainly are difficult to combat. 
Constant sweeping with nets of the localities in which 


| submarines have been suspected or known to be, and 


constant spotting from aircraft, either for mines 


| themselves or, better still, for the root of the evil in 


the shape of the submarine itself, are the best safe- 
guards. As regards protecting the ship itself, mine 
sweepers have been built with a form of duplicate 
bow, one being built inside the other and further aft, so 
as to minimise risk in the event of striking a mine, but 
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the real protection must_ necessarily lie in pre- 
venting floating mines being laid. 

When one is confronted with the problem of dealing 
with moored mines the difficulty is greatly reduced, 
owing to the field for their removal lying in three 
dimensions in lieu of two. Moreover, whereas a 
floating mine can be discharged in any depth of 
water, moored mines are very rarely met with in 
depths exceeding 40 to 50 fathoms, and seldom in 


Towing Eye Cutter ¢ Blades 








contact when the current from the shore is left on, 
while observation mines are intended to be operated 
solely from the shore, and are not designed to explode 
on contact. Electro-mechanical mines are not used 


like the observation and electro-contact types for 
defence of harbours, but are used for blocking an 
enemy’s port, or for dissemination in his waters, and, 
once released, rapidly become dangerous to friend, 





The type varies considerably in 


foe or neutral alike. 
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water much over 30 fathoms. The methods to be 
adopted in removing mine-fields en bloc depend 
entirely on the nature of the mines to be dealt with. 
In the case of observation mines, which are intended 
to be exploded only under the direct control of an 
observer on shore, it will depend entirely upon circum- 
stances as,to whether they should be interfered with 


—Tow Frame 





counter-mining is unnecessarily expensive, even if a 
field be located, but as search must be made sweeping 
is necessarily both a tedious and dangerous business. 

i hostilities it was brought to a high degree 
of perfection, and though the losses in both ships and 
men employed on this work was considerable, the 
success which attended their work undoubtedly 
ohviated a very much grester loss in vessels and 
crews constituting the first line of defence. Mines 








Tail Weight 


Fig. 3—A TYPICAL PARAVANE 


detail. Some are merely fixed depth mines; some 
are controlled so as to rise and fall with the tide, and 
consequently keep at a set depth below the surface. 
In both cases they are moored to sinkers on the 
bottom, but the mines themselves, though laid at 
considerable distances apart, may be joined together 
by wires, and hence a vessel steaming between the 
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Fig. 4~-ARRANGEMENT OF PARAVANES ON A MERCHANT SHIP 


at all. Counter-mining, or “ creeping,’ in order to 
cut the cables connecting them with the shore, are both 
ways in which the field can be damaged, but as 
observation mines are generally well within the range 
of covering artillery, both methods are highly danger- 
ous, if not impossible to carry out. Similar means 


are adopted for use with electro-contact mines, the 
point of difference between these and observation 
mines lying in the fact that the former will explode on 





two and catching the connecting wire may cause the 
mines to swing in one against each side. 

The differences involved in the use of defensive— 
observation—mines for home protection, and offen- 
sive mines for enemy consumption, demand entirely 
different means of procedure for their removal. To 
get rid of enemy mines laid in home waters sweeping 
is the only method which is at all efficacious. As 
these fields are not protected by the enemy’s guns, 


= 


Swain. Bo! 


were laid off the English coast the moment that war 
broke out, and within forty-eight hours the mine- 


| layer Konigen Louise, a Hamburg-American tourist 
| steamer, originally built to ply between Hamburg 
| and Heligoland, was discovered off the Essex coast 
| by H.M.S. Amphion and a destroyer flotilla, and 
| promptly sunk. The Amphion herself, however, 


| steamed into the field which had just been laid, 

| caught the connecting wire between two mines, and 

| sunk as the result of the subsequent explosions. 
Immediately war broke out a large number of 


‘ 











Mine wire caught. Taming point too high. 
Mine hitting fore foot 
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steam trawlers was mobilised, fitted with 3-pdr. or 
6-pdr. Q.F. guns, and the necessary mine-sweeping 
gear. This gear consisted merely of a stout wire 
towed between two trawlers and kept at a settled 
depth below the surface, mainly by dint of the 
sweeping ships maintaining a certain distance apart. 
The sweepers working in pairs in echelon formation 
thus covered a wide channel, but the work was 
necessarily very slow and dangerous in that the 
sweepers themselves were unprotected. Both the 
French and Italian Governments evolved variations 
of this sweeping device, the wire by means of which 
the mine-mooring wire was caught and the mines 
dragged to the surface, being kept in position by 
means of specially shaped floats. 

But the problem of adequately sweeping large areas 
was not solved by these laborious methods. What 
was needed was a more convenient form of protection 
for individual vessels, such as illustrated in Fig. 2, and 
a method of mine sweeping that would admit of high 
speed craft being employed, so that they could operate 
in conjunction with big ships steaming at high speeds. 
A great deal of original experimental work on this 
problem was carried out at Scapa Flow under Rear- 
Admirals A. L. Duff, A. C. Leveson, and E. F. Gaunt 
during the early part of the war, but the first proposals 
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for gear of a new type emanated from Commander C. 
V. Usborne, of the Colossus. His scheme was 
elaborated by Lieutenant Dennis Burney, son of 
Admiral Sir Cecil Burney, and materialised into the 
widely adopted paravane equipments which were 
found of enormous value during the last two yéars. 
The Burney scheme did not prove immediately 
successful, and elaborate experiments with it were 
conducted first at Portsmouth. where Admiral Sir 
Hedworth Meux contributed largely to its develop- 
ment, and afterwards at Scapa Flow, where the value 
of the device was finally proved during the years 
1915 and 1916. In spite of the early difficulty in 
manipulation, which caused a good deal of sceptical 
comment as to the utility of the invention, the 
objections were overcome and the fitting has since 
become universal for all types of warships and mer- 
chant vessels. The paravane itself consists of a 
torpedo-shaped steel body to provide the necessary 
buoyency, to which, on the sjde remote from the ship, 
and lying vertically in the water when the paravane is 
im its correct position, is a steel plate set at a small 
angle outwards from the centre line of the paravanc, 
which is parallel to the centre line of the vessel ; this 
plate, acting after the manner of an aeroplane wing, 
maintains the body at the required distance from the 
ship. The paravanes are towed in pairs, one on each 
side from the forefoot of the vessel in the case of their 
being used for purposes of protection, or from the 
stern of small craft if used merely as a sweep. The 
towing wire is attached to a frame connecting the 
plate to the body, on which is mounted a heavy 
cutter bracket containing a serrated knife blade by 
means of which the mine mooring wire is severed, the 
cutter being between the end of the towing wire 
and the frame. Internal mechanism, varying in 
design, and depending on the type of paravane, is 
fitted to regulate automatically the depth of the 
paravane below the surface of the water by means of 
@ horizontal rudder. Fig. 3 shows the outline arrange- 
ment of a typical paravane, and Fig 4 the general 
arrangement of the installation for the protection of 
mercantile vessels. It will be observed that the 
upper view in Fig 3 is a plan ; that is to say, that in 
use the float is approximately above the plane 
weight. 

The diversity of types of vessels. and particularly 
the wide range in speed and intended nature of service, 
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Built-on Fore foot for Cruiser 
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Fig. 5—-FORE-FOOT IN A CRUISER 


involved considerable divergences in practice in the 
towing arrangements, as well as in the paravanes 
themselves. From Fig. 4 it will be seen that the point 
of attachment of the towing wire to the ship is as low 
as possible, and as far forward as possible, in order to 
obviate the possibility of any unprotected surface 
being presented. The paravanes themselves are set 
to run at a few feet beneath the level of the keel, in 
order to increase the protection, particularly if the 
vessel is trimming by the stern. To enable the towing 
point to be arranged in the essential position, warships 
and several large liners were generally fitted with a 
special attachment built on to the forefoot, see Fig. 1 and 
5, while mercantile vessels were fitted witha saddle plate 
which could be raised and lowered at will, or with a 
boom attachment which served the same purpose. 
It will readily be understood that the variations of 
form and general arrangement of vessel necessitated 
almost every vessel being considered on its own merits 
as regards the method of attachment. The lack of 
merchant ship docking accommodation for large war- 
ships seriously interfered with their rapid preparation 
for defence against mines. 

Again, the variation in speed of ship involved 
differences in the design of paravane itself, and by 
degrees the position settled down to a closely defined 
condition embracing various types of protection and 
mine sweeping. Thus we had— 

(1) Protector Type Paravanes. 

(a) Battleship type. 

(b) Battle-cruiser and fast liner type. 

(c) Mercantile vessels, ‘‘M ”’ type. 

(2) Mine Sweeping Paravanes. 

(a) The high speed type, as adopted for fast 
cruisers, was also used for sweeping by 
destroyers, being towed from the after end 
of the vessel. 

Taking these installations in the foregoing order, 
except in detail, there is little difference, except in size. 
The “ M ” type differs mainly from either in the depth 
controlling apparatus. It is not proposed to describe 
this mechanism in detail, though it is obvious that the 
basis of all hydrostatic control gears must lie in the 
principle of the head of water actuating a flexible 
valve, which responds to the pressure head, with or 
without a swinging weight acting in conjunction with 
it. Many, many years ago this formed the “ secret ”’ 
of the Whitehead torpedo, and it was not until it was 





in universal international naval use that the futility 
of regarding it as really confidential became apparent 
Even slight fluctuations of depth are sufficient to 
actuate the rudder and steady the movement of the 
paravane. 

The cutter lies between the point of attachment 
of the towing wire and the towing frame of the 
paravane. The bracket holding the serrated blades 
is a forging of extremely high tensile steel, as through 
it the whole pull on the wire has to be transmitted. 








The Nile Projects Committee. 


TxE Committee appointed by the Secretary of State for 
Foreign Affairs to consider certain charges made by Lieut.- 
Colonel M. Ralston Kennedy, C.M.G., D.S.O., and Sir 
William Willeocks, K.C.M.G., in connection with certain 
Egyptien and Sudan irrigation projects, presented its 
report at the end of January, and it has now been 
made public. 

The members of the Committee were Sir Maurice Fitz- 
maurice, president, and Sir John Benton, Sr W. F. 
Garstin, Col. H. G. Lyons, Prof. W. C. Unwin, Sir A. L. 
Webb. 

Colonel Kennedy's Charges.—The Committee deals first 
with the charges made by Lieut.-Colonel Kennedy that, in 
a document dated 20th May, 1917, prepared by the Physical 
Department, a diagram giving the discharge of the Blue 
Nile at Sennar in 1914 for the months of January and 
February, and marked “ Sennar Discharge, 1914,” was 
incorrect. 

The report says there is no justification for this charge, 
and that the Blue Nile discharge at Sennar for the year 
1914, as shown on the document referred to, is a correct 
representation of the facts. 

Secondly that the official readings of the Sennar gauge 
from Jenuary 21st to January 27th, 1914—hboth dates 
inclus've—were not those recorded. 

The Committee has no hesitation in saying that there is 
no ground for this statement. 

After dealing with other assertions made by Colonel 
Kennedy, the Committee concludes as follows :—*‘ There 
are other matters raised by Colonel Kennedy which are 
similar to some raised by Sir William Willcocks, and which 
we shall deal with when considering Sir William’s charges. 
The main object of Colonel Kennedy's criticisms of water 
supply questions was to show that the discharge of the 
Blue Nile has been exaggerated, and consequently that 
the Gezira scheme is unsound. As already stated, we are 
of opinion that the Blue Nile discharges given by the 
Public Works Ministry are not over-estimated, and even 
if they had been very considerably over-estimated the 
present scheme would not be affected.” 

Sir William Willcocks’ Charqes.—The Committee then 
considers Sir William Willcocks’ charges. Sir William 
Willeocks states that the measurement of the discharge of 
the Nile by means of the sluices of the Aswan Dam has 
resulted in a grossly inaccurate and inflated value being 
given to the amount of water at the disposal of the country. 
Although he has considerably modified his original position, 
and has admitted in his later letters that measurements 
through individual sluices might be correct, he still main- 
tains that the total discharge measurement depends on 
the number of sluices open, and the extent of the opening. 
The actual words in his letter of the Ist June, 1918, are :— 
“The sluice discharge measurements may be quite right, 
but the question turns on the number of sluices partially 
or fully open.” This, if it means anything, must mean either 
that the enginee:-in-charge had been careless in keeping 
the actual records of the sluice openings, or that he had 
deliberately kept wrong records. Sir William Willcocks 
has brought forward no evidence in support of his state- 
ment, and we consider that either suggestion is an un- 
worthy one for himto make. The committee has examined 
a certified copy of the log of all sluice openings at the Dam 
over a long period, end is satisfied that the records have 
been kept with the very greatest care. After full examina- 
tion of this question the Committee considers that the 
measurements at Aswan are direct and absolute, and are 
the most accurate measurements that have ever been made 
of the discharge of a large river. 

In Sir William Willcocks’ letter of the 24th May, 1918, 
he refers to a statement made by Sir M. MacDonald in a 
letter to the High Commissioner with reference to the new 
Discharge Table at Aswan, which reads as follows : 
“The new table is compiled from observations made in 
1901-1902 in the old or ordinary manner, adjusted by 
subsequent knowledge of sluice discharges.” On this Sir 
William Willcocks writes: ‘‘ Neither of these statements 
is in accordance with fact. Though two engineers were 
appointed to take discharges at Aswan and Halfa in 
1901-1902, they did practically no original work, for in 
1904 Captain Lyons, the depositary of all the river dis- 
charges of the Irrigation Department, states that in 1901 
and 1902 only nineteen discharges were taken at Halfa 
and none at Aswan.” On this charge the Committee finds 
as follows :—C>lonel Lyons informs us that the statement 
attributed to him that-no discharges were taken et Aswan 
in 1901 and 1902 is not eorrect, and was not made by him. 
On examination we find that a large number of discharges 
were taken at Aswan in these years by Mr. Lanzoni, and 
that the Discharge Table referred to is based, as S:r 
Murdoch MacDonald has stated, on the discharges taken 
during these years. 

Cubie metres 


per second. 

Mean of 10 current meter measurements 

made by the Survey Department just 

below Aswan during the low stage of 1914 a= 
(a) Using the makers’ ratingtable .. .. 633 
(b) Using the rating table made from tests 

LD OT lla to i tein a ee YS or 607 
Mean of the corresponding sluice discharges 619 


With regard to the discharge of the Nile at Aswan in 
1914, the Committee finds that :—(a) The application in 
1914 of the method of measuring discharges in use at 
Aswan gives results which are correct within narrow limits 
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of error. (6) The method of measuring discharges by 
means of current meters, which is the most common 
method, gives results in close accord with those obtained 
rfom the sluices. This is shown by the table of com. 
parisons printed above, 

As additional evidence of the correctness of the dis. 
charges of 1914, as published by the Public Works Ministry, 
the following deductions made from discharges taken at 
Halfa and other stations are given. All were measured, 
with one exception, by the Survey Department, and all 
were taken during a period of six weeks when the river 
level at Aswan was steady. They have been correcte:| 
to give the discharge at Aswan itself by allowing for 
evaporation losses, and the amounts estimated to hav. 
been drawn off by the canal and pumps. The question o} 
seepage has been neglected, and the following figures show 
that for such a condition of the river it is unimportant :— 


Cubic metres 


per second. 

Aswan deducted from 10 current meter 

discharges at Halfa (340 kiloms. south of 

Aswan) and the known drop in level of 

the reservoir Gis iy ie eee Cee 575 
Two current meter discharges below Aswan 515 
Aswan deduced from Assiut (550 kiloms. 

north of Aswan) upstream of Barrage. . 550 
Aswan deduced from Assiut (550 kiloms. 

north of Aswan) downstream of Barrage 535 
Aswan deduced from Wasta (860 kiloms. 

north of Aswan) ST ee A ee 40 
Aswan deduced from Delta Canals (1310 

kiloms. north of Aswan) at Barrage 535 

Mean 540 

Aswan discharge from the sluices, as given 

‘in the Public Works Report .. .. .. 530 
The above sluice discharges as recomputed 

in 1910 So toe f Spee ee aS he 540 
All the figures are rounded off to the nearest 5 cubic metres 

per second. 


The Committee does not consider it necessary in its 
report to discuss in detail whether the low spring and 
summer supply of 1914 was the lowest on record or not. 
It is, it says, quite clear that if it was not absolutely the 
lowest, it was a very close approximation to it. In 
examining the question of the discharge of the river, in the 
opinion of the Committee Sir William Willcocks has, more 
than anybody else, been responsible for misleading the 
Egyptian public as regards the amount of water available 
in the Nile in previous years. He has, even in his recent 
letters, taken his original discharge table for Aswan as 
giving the correct amount for the discharge of the river 
under all conditions. One aspe:t of this particular 
question was examined by Sir Hanbury Brown in the 
report of the Public Works Ministry for 1900, who clearly 
showed that the minimum discharge of the river as given 
by Sir William Willcocks’ Aswan Discharge Table was 
wrong for that year. 

Sir William Willcocks, in a letter of the 25th June, 1918, 
to the High Commissioner, refers to the preliminary 
diagram showing the Blue Nile dischargesin 1914 which was 
prepared by the Physical Department. He implies that 
the Physical Dapartment prepared this diagram by 
plotting the discharges of 17th Dacember, 1913, end_ Ist 
March, 1914, and by joining these points by a straight 
line, thus obtaining a line which lies above the real curved 
line of discharges. On this charge the Committee reports 
that it has examined this point carefully, and finds that the 
Physical Department did not plot the discharges of 17th 
December and Ist March and join them by a straight line. 
The line given by the Paysical Dapariment is, in fact, a 
curved line, and is drawn fairly through points represent - 
ing a number of discharges taken approximately once a 
week between 20th December, 1913, and 15th April, 1914. 
The only straight lines in the diagram are those showing 
the water requirements for the cultivation. It can find 
no justification for Sir William Willcocks’ statement. 

Sir William Willeocks draws special attention in his 
letters to what he calls the smallamount of information 
published by the Public Works Ministry, and to the refusal 
of that Ministry to give him information when he asked 
for it. As regards the first of these charges the Com- 
mittee is of opinion that the head of a Government Depart- 
ment is the only person who can decide what information 
is, and what is not, to be published, and the responsibility 
for such decision must rest with him. It is quite possible 
that during the period of the war it has been diffi-ult to 
publish information which otherwise would have been 
given to the public : but there is no evidence anywhere 
that Sir William Willcocks was refused information by the 
Public Works Ministry until he had attacked it in the 
series of letters on which we have been asked to report. A 
refusal under such circumstances does not seem to the 
Committee unnatural. 

Sir William Willcocks states that grave inaccuracies in 
connection with the plates showing the progress of the 
heightening and widening of the Aswan Dam were pub- 
lished in the Irrigation Reports 1908-1914. Sir Murdoch 
MacDonald had already frankly acknowledged, in reply 
to Sir William Willcocks’ letters, though he was not 
personally responsible for the drawings, that the plates for 
certain years were to some extent inaccurate, owing to the 
fact that errors in reproduction were not detected by the 
officials of the Irrigation Department in checking the 
proofs. The drawings from which the plates were made 
had to be reduced by the Survey Department before 
printing, for the purposes of publication. The crrors 
occurred during this process. Such mistakes, of course, 
ought not to have occurred, but their occurrence does not 
justify Sir William Willcocks in the attack he made, par- 
ticularly as Sir Murdoch MaeDonald had published in the 
“ Proceedings ”’ of the Institution of Civil Engineers, 
Vol. CXCIV., 22nd April, 1913, details of the heightening 
and widening of the dam with great exactitude. 

In conclusion, the Committee reports that, after care- 
fully considering all the matters referred to it, it is unani- 
mously of opinion that there is no foundation for the charges 
brought forward by Sir William Willcocks and Colonel 
Kennedy, and further that they should never have been 
made. It feels bound to express its great regret that two 
past officials of the Egyptian and Sudan Government 
Service should have descended to the course of action they 
thought fit to adopt in making these charges. 
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Railway Matters. 


CONSIDERABLE improvements were made in the train 
services, a8 from the Ist instant, and many restaurant cars 
were restored. 

SUMMER-TIME will open this year on the morning of the 
gith instant, and end on the night of Sunday-Monday, 
September 28th-29th. 

‘Tas Great Northern chairman stated at that company’s 
recent meeting that the Cuffley and Stevenage section of 
the Enfield loop was opened for traffic on March 4th, 1918. 


In reply to a question on the 25th ultimo, Mr. Bonar 
Law said that no official estimate had been prepared as 
to the approximate cost of the nationalisation, on fair 
terms, of rsilways, minerals and lands respectively in 
Great Britain. 

Ir was stated in the House on February 25th that the 
question whether any cheap travelling facilities could 
be given this year was under consideration; but, in any 
ease, it would not be practicable to make any arrange- 
ments in the matter so early as Eester. 


Wir the annual reports of some of the companies 
tiere is being sent an appeal on behalf of the Railway 
Bonevolent Institution, which is feeling the strain of tke 
high cost of living. Of its 2594 annuitants, only 1311 
can be provided with permanent pensions. 

ANOTHER civil engineer has been made the general 
manager of a British railway. Mr. William Waddell, 
M. Inst. C.E., the engineer of the Barry Railway, has been 
a pointed geneal manager of that line in succession to 
Mr. T. H. Rendell, who retired on February 28th. 


REPRESENTATIVES Of Montgomery and Bishop’s Castle 
‘town Councils, and Forden, Chirbury, and Clun Rural 
Councils, at a confe*ence at Montgomery, decided recently 
to utge forward under reconstructicn schemes the building 
of a new ‘ailway linking up Craven Arms, on the London 
and North-Western Railway, with Montgomery, on the 
Cambrian Railway. 

SPEAKING at the Furness Railway meeting, on the 21st 
ultimo, the chairman said, in refevence to Mr. Rutherford, 
the civil engineer also now acting es locomotive, carriage 
and wagon superintendent, that the experiment had been 
most successful, as the common control operated in the 
direction of the closest co-ordination and economy between 
two important departments. 

A MEETING of the Departmental Comm t‘ee on Accidents 
to Railway Setvants—which was compelled for obvious 
raisons to coase its inquiries when war broke out—was 
held on February 25th. Sir William Collins, the chair- 
man, presided, and there were present Sir William Mar- 
wood, Sir Robert Turnbull, and Mr. Welter Hudson. 
Tt was decided to make an interim report to the Board of 
Trade. 

One of the proposals as to the future of the railroads of 
the United States, now under Federal control, is that they 
b> returned to private operation with a guarantee of a 
minimum rate of return, and that there be established a 
fund, administered by the Inter-State Commerce Commis- 
sion, of excess earnings ahove the minimum, one-third 
of which shall go to the railway company, one-third to 
the Conpany’s employees as profit-sharing, and one-third 
to a reserve fund. 

An Army Council instruction issued recently says, “‘In 
view of the altered military position, it should not now 
ba necessary to forward bulky or heavy packages or full 
w3gon-loads of stores by passenger train, except in isolated 
eases of infrequent occurrence. It is essential that the 
passenger services should be achieved to the fullest extent 
possible, and such action as may be necessary should be 
taken by all concerned that this is done. This instruc- 
tion applies to all overseas contingents.” 


Tue Board of Trade has confirmed the Edgehill Light 
Riilway Order made by the Railway Commissioners for 
the construction of light railways in the Edgehill district 
and for other purposes. The new railway is being pro- 
moted to work the ironstone in the neighbourhood. It 
starts from the Stratford and Midland Junction near 
Kineton, ascends Edgehill and runs along the top to 
Sunrising and to Shepington. Several branch lines are 
connected with the undertaking, the estimated cost of 
which is £145,790. 


Tak railway companies which have increased their divi- 
denis on their ordinary stock for the whole year of 1918, as 
compared with 1917, include :—Cleator and Workington 
Junction, 4} as against 4 per cent.; Great Northern, 43 
against 4}; Hull and Barnsley, 44 against 34; London, 
Brighton and South Coast, 5} against 5; Metropolitan, 
1} as compired with 1; North Staffordshire, 5 against 
4%; Taff Vale, 4 against 33; Caledonian, 3} against 
34; Highland, 24 against 2}; Dublin and South-Eastern, 
1 as compared with nil; Great Northern (Ireland), 6 as 
against 5}. 

Tat report of Colonel Pringle on the collision on 
November 16th, between two goods trains at Elderslie, 
on the Glasgow and South-Western Railway, was issued 
on February 26th. It relates to yet another case—the 
third reported upon this year—where trains or engines 
have been overlooked; in this instance fog prevailed 
which seriously limited the view both of the signalman and 
the engineman. A special train, consisting of an 0-6-0 
goods engine and tender, one truck and a brake van arrived 
on the up Canal line, and had to go into the goods yard, 
which is on the down side of the line. The special was, 
therefore, shunted on to the down main line, and waited 
there until the traffic people could take it. Whilst so 
standing, the s gnalman was offered a down goods train 
which he accepted. The man could not, however, lower 
his starting signal—for the simple reason that it had been 
electrically locked by the crossing of the goods train— 
but, to quote Colonel Pringle, “‘ without further thought 
he took the release key and unlocked the instrument 
which enabled him to reverse the lever.” The fireman of 
the special was, in this case, the man to go to the box 
under Rule 55, but he failed to do so, and the driver and 
guard were to blame also for not seeing that he went. 
Track-circuiting is suggested as the remedy against such 
negligence. 
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A REMEDY recently advocated for the prevention of the 
growth of cast iron, due to prolonged exposure to high 
temperatures, is the elimination of free graphite frem the 
surface of the metal. Successful results are said to have 
been obtained by annealing the parts for several days in 
= rust at a temperature of from 1650 to 1830 degrees 

‘ah. 


A PAPER read by Mr. T. J. Querette, of the North-East 
Coast Institution of Engineers, Newcastle-on-Tyne, shows 
that reinforced concrete vessels of 1000 tons deadweight 
are 39 per cent. heavier than steel vessels of the same size. 
With 2000-ton ships the increase is 25.8 per cent ; for 4000 
tons 16.5 per cent., and for 6000-ton ships the increase 
in d'splacement falls to 11.8 per cent. 


Wira the object of eliminating risks due to the presence 
of electric cables in the operating shaft, the Anaconda 
Copper Company has driven 3}in. diamond drill bore- 
holes through the solid rock to lead the cables into the mine. 
The cables are protected by }in. lead, 0.18 galvanised steel 
wires, and are 2.03in. outside diameter. Current for over 
3000 horse-power is transmitted in this way. 


Ir is estimated that industrial aleohol can be manu- 
factured from waste su phite liquors of pulp mills in Canada 
at a cost of not more than 40c. a gallon. Production of 
sulphite pulp in Canada amounts to over 1000 tons a day, 
and it is increasing steadily. The total amount of sulphite 
liquor is over 2,000,000 gallons a day. The alcohol value 
by fermenting amounts to 7 ver cent. by volume of the 
liquor actually recoverable. The spirit obtained from the 
wood waste is purer than that which is obtained from 
grain. Aldehydes are the only impurities in alcohol from 
wood. and are much more easily got rid of than the im- 
purities in grain spirit. 

THE United States Bureau of Mines suggests that meso- 
thorium might be used as a substitute for radium for many 
purposes. Meso-thorium isa radio-active by-product in the 
manufacture of incandescent gas-mantles from monazite 
sand. It represents a former waste that is now being 
carefully recovered ; and its cost is from 40 to 60 per cent. 
of that of radium. It is especially adapted for luminous 
paint for articles required for only comparatively short 
service. While half of radium decays in 1600 years, the 
useful half of the life of meso-thorium is only five or six 
years, so that instead of a permanently luminous paint, 
the new material yields one that continues luminous only 
a few years. 

A SwepisH Government commission has been investi- 
gating the use of iron and zinc as electrical conductors. 
Cables were made with a centre wire of zinc and the outside 
wires alternately of zinc and iron, the proportion of zinc 
to iron being 4 to 3. These cables were made with 19 
strands, 10 of zine and 15 of iron; but larger sizes with 
37 strands in all have been made. The cables apparently 
possessed promising qualities for high-voltage trans- 
mission. The conductivity is about one-fourth that 
attainable with poor copper. A copper conductor 
in these circumstances could he replaced by a zinc- 
iron cable, having about four times the cross-section and 
3.3 times the weight. 


In discussing the most economical size of unit for steam 
turbines, Powr says that with the growth of large power 
systems supplied by a few huge stations operating in 
parallel, costs would be seriously affected if units of 30,000 
kilowatts or under were selected. Such a limit might be 
best for some stations or some systems. The factors that 
will fix ultimate capacity are the physical limits, shop 
practice, and shipping restrictions. Cxpacities have now 
reached 70,000 kilowatts in one unit—the compound 
machine in the Seventy-Fourth-street Station of the 
Interborough Rapid Transit Company. If the load 
conditions warranted, no doubt the purchasers would 
have called for a 100,000 kilowatt machine. 


Some experiments on the purification ot alumin'um 
in the Reichsanstalt are described in the Chemical Trades 
Journal. F. Mylius found that he could remove the silicon 
by fusing the metal with sodium nitrate, but not the iron. 
On the other hand, he made the obsetvation that the iron 
could be extracted with the aid of diluted hydrochloric 
acid, and that the silica’ would be washed out at the same 
time. His aluminium contained from 0.4 per cent. to 2 
per cent. of impurities, mainly iron and silicon, in addition 
to traces of carbon, sulphur, phosphorus, and nitrogen. 
When he experimented with a very slowly cooled sheet 
aluminium, which was porous, he reduced 1 per cent. to 
0.1 per cent. of iron with a yield of 69 per cent. of metal. 
Aluminium surfaces which had taken up iron during the 
manufacture were successfully purified of iron by treatment 
with the same acid. An aluminium free of iron can thus 
be prepared with hydrochloric acid, when part of the 
metal may be sacrificed. Mylius also states that 
aluminium will crystallise as pure chloride from the solu- 
tions in hydrochloric acid. 


A systEM of building houses in monolithic concrete is 
described by Mr. W. Caiway in the J »urnal of the Institu- 
tion of Municipal and County Engineers. The system 
briefly consists in using either a travelling mould with a 
fixed core therein to form the cavity, or a fixed mould witha 
travelling core therein. Into this machine in a plastic 
condition concrete is consolidated section by section and 
course by course until the walls are completed in one piece. 
By actual test these walls are much more durable and are 
more than four times stronger than ordinary stock brick- 
work, condensation is absolutely overcome and the walls 
are thoroughly dry. The walls are usually 9in. in thick- 
ness, composed of 3}in. outer web, 2in. cavity and 3}in. 
inner web. The cavity which is not ventilated adds 
immensely to the comfort of the house, in that it thoroughly 
insulates the wall. The inner and outer webs of the wall 
are tied together by a transve7se concrete bond about 2'n. 
in diameter, into which are embedded the usual wall ties 
at intervals of about 2ft. The concrete bond does not 
convey damp, but does preserve the iron tie from corrosion. 
If desired an entirely hollow wall may be formed, but this 
method does not give such solid construction. With brick 
at 60s. per thousand, a bricklayer completing 6 yards 
super. of 9in. walling per day, wth aggregate at 5s. per 
yard cube and cement at 60s. per ton, a saving of 5s. per 
yard super. was made by using the Calway system, 












Miscellanea. 





THE coal output from Spitzbergen during last year 
was about 60,000 tons. It is expected that the amount 
will be 85,000 tons this year. 

THe Government is sending a Mission to Serbia, 
and has requested the Federation of British Industries 
to appoint a representative to accompany it. 


WE are informed that the Industrial Reconstruction 
Council, 2 and 4, Tudor-street, has elected a sub-com- 
mittee to arrange a@ series of fortnightly conferences on 
Scientific Management. 


THE educational authorities at Coventry are proposing 
to establish a technical institute at a cost of over £100,000. 
A separate fund has been started with a subscription of 
£5000, which it is hoped the manufacturers of the city will 
raise to £50,000, to be spent mainly in equipment for trade 
instruction. 

Tar President of the Board of Trade has appointed 
Mr. C. Hipwood, C.B., to be Acting Controller of Coal 
Mines pending the appointment of a permanent successor 
to the late Sir Guy Calthrop. Mr. W. A. Lee will continue 
to act as Secretary of the Department, and will be re- 
sponsible for dealing with export and prices questions. 

Accorp1nG to the Secretary of the Department of Scien- 
tific and Industrial Research, Sir Frank Heath, a sum of 
£3500 was expended during 1916-17 in helping research 
workers. The next year the expenditure rose to £7,500, 
and he considers that over £30,000 could be expended 
usefully on this service during the next academic year. 


LyTHAM windmill, one of the oldest remaining mills in 
the country, was burned down on January 2nd. The 
fire is said, according to the Fireman, to have been started 
owing to friction set up by excessive speed of the sails, 
driven in reverse direction in a terrific wind storm. The 
sails broke at the axle and crashed to the ground. Tre 
mill has been a conspicuous landmark for more than 150 
years. 

WE are interested to learn that the Association of British 
Motor and Allied Manufacturers, Limited, has appointed 
Major R. E. Goddard as its Overseas Commissioner for 
the purpose of conducting a tour of investigation of the 
markets of Australasia, India, and the East. Major 
Goddard’s tour will embrace Ceylon, the Dutch East Indies. 
Australia, New Zealand, Japan, China, Malaya, Burma, 
and India in the order named and will occupy about a year. 

In resigning his position as Principal of Birmingham 
Univerzity, Sir Oliver Lodge severs a connection which has 
continued since the establishment of the University nine- 
teen years ago. Sir Oliver Lodge was born at Penkhull, 
near Stoke-on-Trent, in 1851, and is therefore in his sixty- 
eghth year. In 1881 he was appointed first Professor 
of Physics in Liverpool University, and in 1900 became 
first Principal of the University of Birmingham. He 
received his kn'ghthood in 1902 on the occasion of the 
coronation of King Edward VII. 


ARRANGEMENTS having now been completed for the 
merging of the duties of the Coal Exports Committee 
with those of the Coal Controller, the Coal Exports Com- 
mittee will on March 8th be dissolved. Applications for 
licence—which may ccntinue to be made on the existing 
forms—and all correspondence which cannot reach the 
Coal Exports Committee or the War Trade Department 
(Coal Division) by March 8th should accordingly be 
addressed to the Coal Mines Department (Export Branch), 
Holborn-viaduct Hotel, London, E.C. 1. 

THE announcement is made that Sir Evan Jones, Bart., 
has at the request of his Majesty’s Government consented 
to accept the appointment of Controller of Coal Mines 
in succession to the late Sir Guy Calthrop. Sir Richard 
Redmayne and Mr. A. Lowes Dickinson will continue 
to act es the principal technical and financial advisers 
to the Controller, and Mr. F. Pick will, as hitherto, deal 
with the distribution of household fuel. Mr. W. A. Lee 
will continue to be secretary of the department, and will 
deal with questions of export and prices as before. 


Tat following resolution has been passed by the Parlia- 
mentary Committee of the Royal Automobile Club :— 
“That the Parliamentary Committee of the R.A.C., 
having conside-ed the Bill for establishing a Ministry 
of Ways and Communications, is of opinion that if the 
proposals embodied in that Bill are carried into law they 
will, by placing the entire control of all forms of transport 
under a bureaucratic department, arrest the development , 
of roads and road traffic in this country. The Com- 
mittee therefore requests the Government not to proceed 
with the present Bill, which has not been asked for by the 
commercial community, the local authorities, or road 
traffic interests. -_ 

Tre King has graciously consented to act as President 
of the British Scientific Products Exhibition, 1919, which 
will be held at the Central Hall, Westminster, during the 
month of July. The President of the Exhibition is the 
Marquess of Crewe, K.G., and Professor R. A. Gregory is 
chairman of the Organising Committee. Now that many 
inventions can be shown which could not be put before the 
public during the war, there is every prospect that this 
year’s Exhibition will be even more successful than its 
predecessors. The Exhibition will include sections dealing 
with chemistry, metallurgy, physics, agriculture and foods, 
mechanical and electrical engineering, education, paper, 
illustration and typography, medicine and surgery, fuels, 
aircraft and textiles. 


Ever since petrol licences have been required, the 
Royal Automobile Club has, we are informed, been acting 
in this matter in conjunction with the Petrol Control 
Department, and has obtained licences for a great number 
of motorists more expeditiously than would probably have 
been possible had they been obliged to comply with the 
required formalities themselves. ~At the present time, any 
private motorist desiring to secure a petrol licence need 
only write to the R.A.C., Londofi, S.W. 1, stating the 
quantity of fuel required and enclosing a cheque in pay- 
ment of the duty at 6d. per gallon, payable to “ H.M. 
Paymaster General or Bearer,’,,when the Club will he 
pleased to obtain a licence for him at once. Having 
approached the Club, the motorist is relieved of all formali- 
ties, and may expect to receive his licence without delay. 
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The Ways and C ieations Bill. 


Tue Bill for the establishment of a Ministry of 
Ways and Communications is regarded by many as 
too comprehensive. It is urged that it will set up a 
Dictator of Transport who, because Sir Eric Geddes has 
been designated as the first Minister, will regard every 
branch of transport from the railway point of view, 
and will neglect the interests of other means of com- 
munication, e.g., roads and canals. These people 
hold that to give one man all the powers and duties 
of any Government Department in relation to the 
subjects placed under the seven headings named in 
the opening sentences of the Bill is to set a greater 
task than any ordinary man can accomplish ; that it 
will require what Mr. Joynson Hicks described as a 
superman. They see in the transfer from the Board 
of Trade to the Minister, of all powers that the Board 
has, under the Act of 1871, exercised over the railways, 
the end of the administration of the Railway Execu- 
tive Committee, which has done such admirable work 
since—and for some time before—the outbreak of 
hostilities. Furthermore, it is felt that the general 
managers who constitute this body bring a 
certain amount of useful local knowledge to its 
discussions which may be missing in a new 
administration. We may add that some repre- 
sentatives of labour do not relish the idea that 
servants shall obey any directions of the Minister 
as to wages and conditions of employment. The 
Conciliation Boards which have just lapsed, and the 
new scheme the men rejected on March 31st, 1916, 
after their representatives had approved of it, might 
not have been all they desired, but the appointment 
of a Dictator will throw them out of the frying-pan 
into the fire. Traders are not likely to agree that any 
rates, fares, tolls, dues, and other charges directed by 
the Minister shall be deemed to be reasonable, and 
may be charged, notwithstanding any statutory pro- 
vision limiting the amount of such charges or in- 
creases therein. They, too, may ask why are not the 
Advisory Councils established which have been talked 
of so often, and apparently found favour with the 
Loreburn Royal Commission, and which have been 
recently established in Canada. Those who take the 
view of the Bill we are anticipating expect strong 
opposition from traders on the question of rates, as 
well as from the railway servants, because they are not 
secured in the Bill any voice as to wages and condi- 
tions of employment. Such are the general lines of 
some of the objections to the Bill. 

We confess that when we read through the Bill a 
week ago we were not prepared to see so much 
absolute authority given to the new Ministry. Having 
heard Mr. Shortt state in the House that “ the Govern- 
ment propose to set up a Ministry to maintain, for 
the two years—for which they have promised that 
the control shall continue—during which the receipts 
are guaranteed, the whole of the control which they 
had during the course of the war, and at the same 
time to give them powers during these two years to 
consider the whole question with the assistance of the 
Committee—on Transport within the United Kingdom 
—which can be set up again, and at the same time to 
make such changes as they think desirable,” we were 
hardly prepared to find the Bill saying, “ His 
Majesty in Council may at any time after the passing of 
this Act by Order authorise the Minister to purchase by 
agreement or compulsorily, and work the whole or any 
part of a railway,” and that this and further action 
will be possible unless either House presents within 
thirty days an address to his Majesty against the 
draft of the Order. _ 

Let us, however, consider if, after all is said, there 
is not a certain amount of good in the Bill which may 
be expected to remain when the evil has been swept 
away in debate. We will look at it altogether apart 
from the new aspect the war has created—the greater 
necessity for a co-ordination of every form of trans- 
port, in order that there shall be more employment 








and better living conditions for all. The situation of 
British railways to-day is hopeless. In 1913 the 
railways of the United Kingdom distributed fifteen 
million pounds in interest on debenture stock and 
other miscellaneous fixed charges, and thirty-five 
millions in dividends on guaranteed, preference and 
ordinary stock. As last year the expenditure was 
about sixty millions more than in 1913, the whole 
surplus is more than wiped out. It must be observed, 
too, that before the war capitalists had little sympathy 
for the railway market, and the companies were 
therefore afraid to embark on necessary new works, 
and consequently waited for the better days that have 
not materialised. It is obvious, then, that thecompanies 
cannot return to the status quo. There were, appa- 
rently, only two ways out of the difficulty—one was 
to nationalise the railways with or without State 
operation, and the other was to restore the lines to 
company management, accompanied with some 
State aid to keep them going until an opportunity had 
been given to thresh out thoroughly this important 
subject. The latter plan, we would add, is that wh'ch 
we have recommended, and still consider the*better 
course to take, and if our condemnation of the Bill is 
tempered, it is because we see now in proposals 
before Parliament our views in some measure sup- 
ported. The Bill cannot be said definitely to propose 
nationalisation. The Minister may, under clause (a) of 
subsection (1) of section 4, purchase any railway or 
part of a railway, but under clause (d) of the same sub- 
section he may, on the other hand, lease the whole or 
any part of any undertaking so acquired or estab- 
lished. Thus a similar condition to what prevails, 
and is admittedly successful, in India would be 
brought about. Our deduction that the railways 
will not be nationalised in the usual acceptance of the 
term is further confirmed by Section 5, which 
authorises the Minister to make grants for the con- 
struction, improvement or maintenance of railways— 
other forms of transport are mentioned similarly, but 
here and elsewhere we allude to railways in particular, 
as they are the principal means of transport. Yet 
another gleam of hope is seen in the opening words of 
Section 3, wherein we find the words : “ With a view 
to affording time for the consideration and formula- 
tion of the policy to be pursued as to the future 
position of undertakings.” These are features that 
should appeal to the railway interests, which may 
find also some comfort in the paragraphs (V.), (VT.). 
(VII.), and (VIITI.) of clause (c) of sub-section (1) of 
Section 3. The railways are instructed there to obey 
the directions of the Minister as to alterations, 
improvements and additions for the more efficient 
and economical working of the undertakings; for 
securing the common user of facilities, rolling 
stock and equipment ; for securing running powers 
over other undertakings. and that the purchase of 
stores shall be conducted in such manner as may be 
most conducive to economy and efficiency. These 
betterments begin at once—after the Act is passed— 
and may be continued for the two-year period during 
which the Government guarantees the net receipts 
on the 1913 basis. What a splendid opportunity is 
thus offered for getting necessary new works done, 
obtaining improved equipment for goods stations, 
electrifying busy passenger sections, and so on. 
Again, Clause TV. would allow the permanent way, 
rolling stock, plant, appliances and equipment to be 
modernised, seeing that the railways have to take any 
directions of the Minister as to these things being 
satisfactory in tvpe and design. It is true that many 
of these concessions have to be bought at a price. No 
longer, for instance, will directors be able to appoint, 
promote. or advance the salaries of officers. nor will 
officers be able to do these things for their staff. A 
company in a favoured position as to route or in its 
station facilities must share these advantages with its 
less favoured neighbour. Yet another point the 
companies must remember is that after the two-year 
veriod the Minister is not bound to take them over. 
A company which may have been set on its feet 
during the two-year period mav not wish to be taken 
over, and, apparently, if the Minister does not insist 
in absorbing it. it will not be disturbed. Lastly, there 
is the shareholder. He has no new cause for com- 
plaint. By the present Bill he gets for two years the 
same guaranteed net receipts as in 1913, and should 
his undertaking be absorbed he will be entitled to just 
as much as under the Act of 1844. Were the purchase 
made under that Act the terms would no doubt be 
the amount awarded by arbitration ; under the new 
Bill they would be fixed by agreement, or, failing — 
agreement, by arbitration. 

Apart from these good points there are, however, 
many blemishes. The weakest spot is, perhaps, that 
the proposed Ministry would be built upon and 
around the personality of an individual—Sir Eric 
Geddes. He is a splendid administrator, and will make 
an excellent Minister of Ways and Communications. 
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But his appointment is a political one, and when—it 
may be years or it may be only months hence—a 
change of Government takes place, a new Minister 
may be appointed who has not the “ Geddes touch.” 
Any fear of the premature withdrawal of Sir Eric 
from his position of head of the railways would have 
been obviated by the creation of an independent 
Railway Board with him as chairman. If, then, as in 
India, he had two colleagues his heavy duties and 
responsibilities would be shared, and a continuance 
of his policy would be assured. This course would 
modify somewhat the objection to the winding up of 
the Railway Executive Committee, and it would re- 
move all wages and staff questions from Parliamentary 
pressure, whilst traders and the public would have less 
opportunity to complain. This observation reminds 
us that one of the most astonishing features of the 
Bill is that, except as regards the amount of the 
consideration to be given to an undertaking taken 
over, there is no appeal provided for against any 
decision of the Minister. The directors, officers and 
men must do as they are bid ; the Minister may take 
over any undertaking he thinks fit—worse, still, he 
may take a part without taking the whole—he may 
charge what rates, fares, &c., he considers reasonable, 
even if they go beyond the statutory limit ; officers 
and servants of an undertaking taken over are pro- 
tected, but not a word is said about the unfortunate 
men who are to be turned adrift, unless we may 
suppose that they are included under the “ incidental, 
consequential, and supplemental! provisions.” Finally, 
Parliament itself cannot amend the draft of an Order, 
or inquire into the merits of the case. The short 
interval of thirty days is all that is provided for the 
purpose of making an Order known, for the organisa- 
tion of opposition, for the winning of support for 
rejection, and for obtaining a majority for an Address 
to his Majesty. Too much.power is by such means 
put in the hands of the Ministry. Opposition to the 
Bill is appearing in many quarters, and we shall be 
surprised indeed if serious modifications are not 
introduced before it finds its way to the statute book. 


The Law of the Conservation of Labour. 


We have been wondering lately if there is not a 
law of the conservation of labour which is a true 
parallel of the law of the conservation of energy. 
We have been set thus wondering by a chance observa- 
tion in a railway train. The speaker remarked that 
he sympathised with labour; he thought it had 
been exploited, for it was noticeable that despite 
the greatly increased output of machinery working 
hours were no less than before and men had to work 
no less hard than in former days. At-first sight the 
argument seemed weighty. It is curious that, 
whilss output has been increased many times by 
the invention of machinery, hours are still almost 
as long as ever, and there is a suggestion in that fact 
that the workers are indeed exploited, and that 
somebody else must be getting the benefit of the 
augmented output. As a matter of interest, if no 
more, it may be worth while considering the matter 
with a little care. 

Let us examine it with the help of a familiar 
example. We will assume that a workman decides 
to make a bicycle for his own use and that he is in 
the fortunate position to be able to mine his own coal 
and iron ore, to make his coke, to cast his pigs, to 
melt his steel, to make his ingots, to reduce them to 
billets, to draw the billets into tubes or convert them 
into drop stampings, and to carry out the multi- 
tudinous machining operations that are involved 
in the construction of chains, sprockets, cranks, 
brakes, rims, spokes, &c. &c. Furthermore, we must 
push impossibility to the limit and assume that by 
his unaided effort this twentieth century Robinson 
Crusoe has his own rubber plantation, tended by 
himself alone, and that from the rubber he has the 
means by his unaided effort to reduce it to the form 
of inner tubes and tires. Finally, since even in the 
height of impossibility we cannot imagine that he 
would find all the raw materials in his own back 
garden, we must imagine that unassisted he trans- 
ports them from distant centres to his workshop. 
To complete our tale of the impossible, we will 
suppose that by working two hours a day he can 
construct a bicycle in a year—say, in round numbers, 
eight hundred hours. If we may put the ordinary 
market value of an hour of his labour at one shilling, 
it is clear that his bicycle will have cost him in pure 
labour value forty pounds sterling. Now he may 
go into the market and buy a machine similar to the 
one he built himself for no more than ten pounds, 
and we are therefore justified in saying that the 
machinery and the organisation of factories has 
actually reduced the cost of making a bicycle, 
measured in labour value, by six hundred working 
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hours. Let us now suppose that instead of attempt- 
ing the impossible our workman entrusts to someone 
else the manufacture of parts of the bicycle; that 
he buys the tubes, the chain, the cranks, the bearings, 
the tires, and so on ready-made, and contents himself 
with assembling them. By this means he reduces 
the number of hours of his own labour to two hundred, 
the balance of six hundred hours of labour being 
done by someone else. Is it not obvious that, since 
eight hundred hours of labour have to be expended, 
and that he is only giving two hundred to bicycle 
making, he must give back the other six hundred 
in some other form of labour? For if he did not do so 
he would be receiving something for nothing. What 
it comes to is this: that a certain amount of labour 
has to be expended in producing any commodity, 
and if a man is not in a position to make that com- 
modity for his own use he must give an equivalent 
number of hours of labour in turning out some other 
commodity. The two things must always balance. 
If a weaver wants a pair of boots he must work just as 
many hours at weaving as the boot maker works in 
making the boots. If the boot maker wants a hat 
that it takes twenty hours to make he must spend 
twenty hours on boot making. Although this fact 
is obscured by many intricacies of factory organisa- 
tion, and is further involved in a maze of other 
matters connected with international trade, rates 
and taxes, royalties to inventors, dividends to share- 
holders, and so on, we fancy at bottom it would be 
found that there is some such law of the conservation 
of labour. 

Presuming that it exists, we may now return to 
the original problem with some hopes of answering 
it successfully. If the workman wanted no more 
than contented him fifty years ago, then his number 
of hours of work could be reduced. In other words, 
the extra hours above the imaginary minimum 
that he works are just those hours that are needed 
to supply him with commodities and conveniences 
that were unknown half a century ago. He wants 
his bicycle, his cinema, his gramophone ; he wants 
an enamelled bath and gas fires; better lighting, 
easier travelling, more newspapers, cheaper books, 
free schooling for his children, old age pension, out- 
of-work State benefit, and so on and so on. These 
things cannot be given for nothing, and all that the 
artisan can offer in exchange for them is the labour 
of his hands. Did he still want all these things, 
and the time required to produce them had not been 
reduced by the intelligence of scientists, the skill 
of inventors, the courage of capitalists, and the ability 
of works managers, he would have to work longer 
hours than he does. The moral of the tale is clear : 
he can only work shorter hours if in each hour he 
does more than hitherto he has done. The balance 
must be preserved ; the law of the conservation of 
labour is inexorable. 
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JOHN JAMES ROYLE. 


Ir is with much regret that we have to announce 
the death of Mr. John James Royle, head of Royles, 
Limited, Irlam, near Manchester. Mr. Royle had 
been in somewhat failing health for some time, but 
had pursued his business activities until within a few 
days of his death. He was in his 69th year. Before 
going into the engineering business, some forty-five 
years ago, Mr. Royle was a patent agent. He was 
a man of high inventive ability, and .his inventions 
connected with steam traps, reducing valves, &c., 
were numerous His most recent invention was for 
an automatic thermo-feed apparatus for returning 
hot condensation water and new feed water at very 
high temperatures without the usual feed pump or 
injector. The firm originally started business in 
King-street West, Manchester, but the premises 
becoming inadequate, more commodious works were 
built at [rlam. These works now employ over 400 
hands. Probably the chief instrument in the develop- 
ment of the firm’s business was the invention of the 
* Row ” tube, which is formed of solid drawn copper 
pipe, made with cross indentations, intersecting each 
other at right angles. This simple expedient secures 
a thorough breaking up and agitation of the central 
core of liquid, thus improving the heat transmitting 
efficiency. Another obvious advantage of this indent- 
ing process is that it imparts to the tube, a certain 
amount of resiliency, so that expansion and contrac- 
tion are allowed for. Mr. Royle did not take a very 
active part in public affairs, but. he was a Justice of 
the Peace for Lancashire. He leaves two sons, three 
daughters, and a widow 


MAX O. WURL. 


On Tuesday, February 18th, Mr. Max O. Wurl 
died at his house in Newcastle-on-Tyne, as a result 
of an attack of influenza. Mr. Wurl joined the firm 





of Wigham Richardson and Co.-—now Swan, Hunter 
and Wigham Richardson, Limited—in 1900, as tee}. 
nical assistant to the late Mr. John Tweedy, the 
engineering partner. For fifteen years he was chief 
designer at the firm’s Neptune Engine Works, and wag 
in charge of all the scientific and experimental work 
carried on there. A great deal of important research 
work was conducted under his direction. Thos he 
was responsible among many other things for the long 
series of experiments with the self-propelled mode} 
of the Cunard Steam Ship Company’s Q.S.'1\s. 
Mauretania, to which much of that vessel’s success 
is stated to be due. Mr. Wurl, too, evolved the 
“Neptune” Diesel engine, a slow running, two-cycle 
marine type motor, which has proved very successful 
in the vessels in which it has been installed. During 
the years he spent at the Neptune Works, Mr. Wurl 
very carefully analysed and co-ordinated the voyage 
and trial trip data of the ships and engines of a great 
variety of types built by the firm, comparing them 
where possible with vessels built by other firms, and 
thus materially helped to establish the bigh efficiency 
of the ships and engines built by the firm. His 
loss is a serious one, not only to his immediate asso- 
ciates, but to the marine engineering profession as 
a whole, for his scientific knowledge was exceptional 
and his grasp of the problems of marine propulsion 
extraordinarily complete. His personal qualities 
were also of a very high order, and he is mourned by 
a large circle of friends. He married a daughter of 
the late Mr. F. Hodgson, of Cullercoats, and is survived 
by her and by two daughters. 
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SHORT NOTICES 


Transmission Gears. By E Butler. London: C, 
Griffin and .Co. Price &s. 6d. The inherent inability 
of the internal combustion engine to generate its 
full torque at reduced speeds, has led to the exercise of 
@ vast amount of ingenuity in devising transmission gears 
and in the case of motor cars these gears have been de- 
veloped to a high degree of perfection. The usual step- 
by-step gear must, however, always have its faults, and it 
has been the aim of Mr. Butler to point out the means of 
avoiding some of these faults, while he also shows alterna- 
tive methods of transmission. The book naturally starts 
with the consideration of clutches, the element of the trans- 
mission next to the engine, descriptions and illustrations 
being given of typical designs, not only for motar car work, 
but also for such heavy duties as winding engines lifting 
18 tons. After a few remarks on the early forms of auto- 
mobile change speed gears, in which crossed belts and ropes 
were used, the author goes on to the orthodox sliding gear, 
giving details of a variety of makes and explaining their 
outstanding features. In explaining the planetacty type of 
gearing, Mr. Butler points out the reason for its general 
limitation to two forward speeds and a reverse, and why 
it becomes noisy with age. The transmission systems 
used on trams and marine reversing gears are given 
separate chapters, and another section of the book is 
devoted to the allied subject of reversible screw propellers. 
It is, however, towards the end of the book, where electric, 
hydraulic end compressed air variable-speed transmissions 
are dealt with, that the chief interest in the volume centres. 
Here the author gives some useful information as to the 
relative efficiencies of the various systems, and warns 
engineers as to their limitations. He states that large 
hydraulic transmissions for big steamers have been made 
with overall efficiencies of 83 per cent., while the highest 
efficiency with electrical apparatus is 90 per cent. A 
brief description is given of a system, patented by the 
author, for tramears, in which oil engines were associated 
with pneumatic transmission and the engine exhaust 
used for re-heating the compressed air on its way to the 
air motor. The book is well illustrated by line drawings 
and several folding plates. 





Alternating Current Electrical Engineeriny. By Philip 
Kemp. Macmillan and Co. Price 17s. This book is 
similar in seope and treatment to other well-known text 
books on the subject. After the introductory theory, 
the author deals with instruments, transformers, alter- 
nators, synchronous motors, rotary converters, induction 
motors, motor converters end commutator motors in 
the order given. There are chapters on the design of 
transformers, alternators and induction motors, on the 
transmission of power, rectifiers and valves,and on wave 
form, when the author develops his own method ot 
harmonie analysis which is allied to the tabular. method 
of the late Dr. Silv. P. Thompson. The author does not 
assume any advanced mathematical knowledge on the part 
of the reader, calculus proofs of the theory being relegated 
usually to footnotes, and for such students the author has 
succeeded in producing a very rerdable book. 
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The Ways and Communications 
Bill. 


BELOW we reproduce a copy of the above-named Bill, 
together with our comments on the various powers 
sought therein :— 

A BILL TO 


J<tblish @ Ministry of Ways and Communications and for 
mgm: purposes connected therewith. 

Br it enacted by the King’s most Excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and Temporal, 
and Commons, in this present Parliament assembled, and by 
the authority of the same, as follows :— 


APpPpoINTMENT OF MinisTER OF Ways AND CoMMUNICATIONS. 


}. For the purpose of improving the means of, and the 
facilities for, locomotion and transport, it shall be lawful for 
his Majesty to appoint a Minister of Ways and Communications 
(hereinafter referred to as the Minister), who shall hold office 
during his Majesty's pleasure. : 

Powers AND Dutixs. 


2,—(1) It shall be the duty of the Minister to take steps to 
carry out the purposes aforesaid, and there shall, as from such 
date or dates as his Majesty in Council may by order determine, 
be transferred to the Minister all powers and duties of any 
Government department in relation to— 

(a) railways ; 

(b) light railways ; 

(c) tramways ; 

(d) canals, waterways, and inland navigations ; 

(e) roads, bridges, and ferries, and vehicles and traffic 
thereon ; 

({) harbours, docks, and piers ; 

(g) the supply of electricity ; 

including any powers and duties of any Government department 
in relation to any railway, light railway, tramway, canal, inland 
navigation, harbour, dock, pier, electricity, or other undertak- 
ing concerned with any of the matters aforesaid, and any powers 
of any Government department with respect to the appointment 
of members or the procedure of the Railway and Tenet Com- 
mission or of any commissioners, conservancy boards, or other 
body having jurisdiction with respect to any such matters as 
aforesaid : 

Provided that— 

{i.) His Majesty in Council may by order except from such 
transfer any particular powers or duties, or provide 
for the exercise or performance of any power or duty 
so excepted by the Minister concurrently or in consulta- 
tion with or at the instance of the Government depart- 
ment concerned, or by the Government department 
concerned concurrently or in consultation with the 
Minister, or provide for the retransfer to any such 
department of any powers and duties transferred to 
the Minister by this section ; and 

(ii.) Nothing in this section shall transfer to the Minister 
any powers or duties of the Admiralty exercisable 
in or in relation to ports declared under the Dockyard 
Ports Regulation Act, 1865, to be dockyard ports, 
but his Majesty in Council may by order transfer to 
the Admiralty, instead of to the Minister, any of the 
powers of the Board of Trade with respect to dockyard 
ports, or with respect to the appointment of members 
of any commissioners, conservancy board, or other 
body having jurisdiction in the whole or any part of 


a dockyard = 
(2) His Majesty in Council 7 by order make such incidental, 
consequential, and supplemental provisions as may be necessary 
or expedient for the purpose of giving full effect to any transfer 
of powers or duties by or under this section, including provisions 
for the transfer of any property, rights, and liabilities held, 
enjoyed, or incurred by any Government department in con- 
nection with any powers or duties transferred, and may make 
such adaptations in the enactments relating to such powers or 
duties as may be necessary to make exercisable by the Minister 
and his officers or by the Admiralty and their officers, as the 
ease may be, the powers and duties so transferred. 

(3) In connection with the transfer of powers and duties 
to the Minister or the Admiralty by or under this Act, the pro 
visions set out in the schedule to this Act shall have effect. 


Sub-section (1) of Section 2 will, as from such date 
or dates as specified by Orders in Council, transfer to 
the new Minister the powers and duties of the existing 
Departments, in so far as they relate to the above 
subjects. The Board of Trade, in particular, will be 
affected, but under the heading (2) there is the Local 
Government Board, which takes “ roads, bridges,” 
and the Home-office with ‘ vehicles and _ traffic.” 
Proviso ii. exempts dockyard ports and allows, on 
the passage of an Order in Council, any powers as 
to dockyard ports possessed by the Board of Trade to 
be transferred to the Admiralty. 

It may be rememberd that in January, 1918, a 
White Paper—Cd. 8912—-was issued with respect to 
the Re-organisation of the Board of Trade. It gave 
a list of the permanent departments of the Board of 
Trade under two heads: Department of Commerce 
and Industry under Sir H. Llewellyn Smith, K.C.B., 
and the Department of Public Services Administra- 
tion under Sir W. F. Marwood, K.C.B. The former 
took charge of Commercial relations and _ treaties. 
Overseas trade : Development and intelligence—joint 
department with the Foreign-office. Industries and 
manufactures. Industrial property, including Patent- 
office. Industrial power and transport. Statistics. 
Sir William Marwood took: Marine. Public utilities 
and harbours. Railways. Companies. Bank- 
tuptecy. Thus, if transport be taken from the Board 
of Trade, there will still be many other important 
departments for the Board to look after. 


3.—(1) With a view to affording time for the consideration 
and formulation of the policy to pursued as to the future 
position of undertakings to which this section applies, the follow- 
ing provisions shall have effect for a period of two years after the 
passing of this Act :— 

(a) Where at the passing of this Act possession has been 
taken of any railroad undertaking or part thereof in 
pursuance of section sixteen of the Regulation of the 
Forces Act, 1871, or otherwise, possession thereof may 
be retained without any renewal of the warrant granted 
by the Secretary of State in pursuance of that section 
upon the same terms as to payment as those heretofore 
in force, and the Minister may exercise over all such 
undertakings all such powers as have hitherto been 
exercised by the Board of Trade under the said Act or 
with the consent of the owners of the undertakings or 





otherwise, and such other powers as may be conferred 
by this section or agreed to by the railway companies 


concerned ; 

(6) The Minister may take possession in the name or on 
behalf of his Majesty of the whole or any part of any 
other railway undertaking or of any light railway, 
tramway, canal, inland navigation, harbour, dock or 
pier undertaking, or of any plant belonging thereto or 
used thereon, and of the railway wagons of any private 
owner required for use on any railway of which posses- 
sion has been taken, and of any barges, tugs, and other 
craft required for use on any canal of which possession 
has been taken. 

(c) The directors, officers, and servants, of any undertaking 
of which, or of the plant whereof, possession is retained 
or taken shall obey the directions of the Minister as to 
the user thereof and any directions of the Minister— 

(i.) as to the rates, fares, tolls, dues, and charges 
to be charged ; 

(ii.) as to the salaries, wages, and remuneration and 
conditions of employment of persons employed 
on or in connection with any undertaking of 
which possession has been taken ; 

(iii.) as to the working or discontinuance of the 
working of the undertaking or any part thereof 
including directions as to keeping open or closing 
of any stations ; 

(iv.) for securing that the permanent way, rolling 
stock, plant, appliances, or equipment, whether fixed 
or moving, are satisfactory in type and design ; 

(v.) as to the carrying out of alterations, improve- 
ments, and additions which the Minister con- 
siders necessary for the public safety or for the 
more efficient and economic working of the under- 
taking ; 

(vi.) for securing co-operation between undertak- 
ings and for securing the common user of facilities, 
rolling stock and equipment whether fixed or 
movable ; 

(vii.) for affording running powers over their system, 
or any part thereof, to the owners of any other 
undertaking ; 

(viii.) for securing that manufacturing and repairing 
facilities, and auxiliary and ancillary services 
shall be used, and the purchase and distribution 
of stores shall be conducted in such manner as 
may be most conducive to economy and efficiency ; 

(ix.) as to the preparation and submission to the 
Minister at such times and in such form and 
manner as the Minister may require of statistics 
and other returns, and of accounts at such times 
and in such form and manner as the Minister, 
with the consent of the Treasury, may, by regu- 
lations, prescribe ; 

(d) For enabling any directions given by the Minister as to 
alterations and improvements and additions to be 
carried into effect the Minister may, by order, authorise 
the owners of any undertaking to acquire any land and 
to construct any works, and the order may incorporate 
the Lands Clauses Acts, subject to such modifications 
as may be specified in the order, being modifications 
of those Acts made or authorised to be made by the 
Development and Road Improvement Funds Act, 
1909, or any other enactment, and may incorporate 
or apply any of the provisions of any enactment relating 
to the construction, maintenance or working of rail- 
ways, light railways, tramways, canals, harbours, 
docks, and piers . 

(e) Any rates, fares, tolls, dues, and other charges directed 
by the Minister shall be deemed to be reasonable, and 
may be charged, notwithstanding any statutory pro- 
visions limiting the amount of such charges or increases 
therein. 

Section 3, of which Clauses (a), (b) and (ec) of Sub- 
section (1) are reproduced above, relates to railways 
now controlled under the Act of 1871. It has 
recently, as related on page 132 of our issue of 
February 7th, been revealed that in September, 1916, 
Mr. Walter Runciman, the then President of the Board 
of Trade, promised the companies that the railways 
should remain under control—and therefore with 
their net receipts guaranteed on their 1913 basis—for 
two years after the end of the war, and this statement 
was confirmed by Mr. Bonar Law to a deputation of 
twelve railway chairmen on January 29th last. 
Thus we see that the provisions recited above 
are introduced “ with a view to affording time for 
the consideration and formulation of the policy to be 
pursued.” 

The warrant of the Secretary of State—the War 
Minister—for the possession of the railways under the 
Act of 1871 has had to be renewed each week. This 
formality will, under Clause (a) above, cease should the 
new Act pass. The ‘‘ powers as have hitherto been 
exercised by the Board of Trade under the said Act,”’ 
i.e., the Act of 1871, are those exercised by the Rail- 
way Executive Committee, which is apparently to 
cease control when the Bill passes. 

Clause (6) will allow those undertakings, e.g., the 
tube railways of the London Electric Railways Com- 
pany, which are not now controlled, to pass under 
the Ministry like other undertakings. The Minister 
may apparently take possession of them with or 
without the consent of the owning company. The 
owners of private railway wagons will note that their 
rolling stock may be acquired, also barges, tugs and 
similar craft belonging to others than canal com- 
panies—many canal companies are not carriers, and 
the vessels used in such cases belong to independent 
carriers. 

A very interesting situation will be created by 
Clause (c). Directors and officers are quite likely to 
“obey the directions of the Ministry,” but it will be 
seen that ‘“‘servants . . . . shall obey any directions 
of the Minister .. . as to . . . wages . . . and con- 
ditions of employment.’? No doubt, however, seeing 
that the Minister will be subject to Parliamentary 
pressure, this condition will, for the present, be accept- 
able to the men. 

Paragraph (iv.) of Clause (c) evidently aims at 
standardisation, whilst Paragraph (v.) shows that the 
responsibility for safety hitherto vested in the Board 
of Trade will be taken by the Ministry, The 
new Minister evidently intends to lay down what 
is necessary for public ‘safety, and we may expect 
thus to see much done in the way of automatic train 





control, track circuiting, &c. Extensive widen- 
ings, larger yards, new sidings, electrifications, 
and the wide use of labour-saving appliances, will be 
possible under the “‘ carrying out of alterations, im- 
provements and additions which the Minister con- 
siders necessary for... the more efficient And 
economic working of the undertaking.”” The common 
user of facilities and running powers—Paragraphs 
(vi.) and (vii.)}--will allow for a less favourably 
situated company to use the lines, stations, &c., of a 
more fortunate company, ¢.g., the London and 
North-Western and Midland to use the new large yard 
of the Great Western in South Lambeth. Paragraph 
(viii..) cannot be taken exception to, nor can Para- 
graph (ix.). Having regard to Sir Eric Geddes’ con- 
nection with the North-Eastern Railway it is safe to 
presume that ton-mileage statistics may be expected 
to be one of the returns to be ordered. This reminds 
us that the North-Eastern ceased keeping these records 
soon after hostilities broke out. This is to be regretted 
as they would have been most useful in showing what 
the railways have done under war conditions. 

Two points in connection with the nine paragraphs 
of Sub-section (¢) should be noted. The first is 
that, apparently, there is no appeal against “the 
directions of the Minister.’ The other point is that 
these requirements relate to the period of two years. 
At the end of that time, as we shall see directly, a rail- 
way which has done something under this sub-section 
may not be taken over, and yet it may have reduced 
its earning capacity. For this, however, there is no 
remedy, except as laid down in Sub-section (4) infra. 
This, however, does not come into operation until the 
value of the undertaking has been depreciated ; in 
other words, when the mischief has been done. 

Sub-section (d) permits land to be compulsorily 
acquired. Sub-section (e) is sure to raise much opposi- 
tion from traders and the public. The Minister may 
charge any rates, fares, tolls, dues and other charges 
as he may deem to be reasonable, even if they are 
above the statutory limits. Apparently against this 
action, too, there is no appeal. 


(2) There shall be transferred to the Minister any officer or 
servant of an undertaking of which possession is retained or 
taken under this Act whose services the Minister may require, 
either permanently, with the consent of the officer or servant, 
or temporarily, with the consent of the undertakers. 

In either case until the expiration of two years from the 
passing of this Act or the acquisition of the undertaking by 
the Minister, whichever may be the earlier, such officer or 
servant shal! remain a full member of any pension or super- 
annuation fund established in connection with the undertaking 
with all the rights to which he would be entitled had he con- 
tinued in the service of the undertakers. and any cuntributions 
payable under the rules of the pension or superannuation fund by 
the undertakers may be paid by the Treasury out of moneys 
provided by Parliament, but no officer or servant whose services 
are so transferred shall be in any worse position as regards 
salary or superannuation than he would have been had -his 
services not been transferred, and he shall be entitled to receive 
such reasonable allowance for temporary disturbance as the 
Minister may determine, with the consent of the Treasury. 

This sub-section shall apply to members of the staff of the 
Railway Clearing House in like manner as to officers and servants 
of undertakings of which possession has been taken, and, as 
respects offieers and servants who are members of the railway 
clearing system superannuation fund, to that fund as if it was 
&@ pension or superannuation fund established in connection 
with an undertaking of which possession has been taken. 

(8) Section twenty of the Local Government (Emergency 
Provisions) Act, 1916 (which relates to the establishment of new 
routes for omnibuses), shall continue in force until] the expiration 
of two years after the passing of this Act. 

(4) Where by reason of the exercise of the powers under this 
section the value of any undertaking has been depreciated or 
enhanced, the owners of the undertaking shall, so far as any 
loss is not provided for by the payments mentioned in paragraph 
(a), be entitled to be recouped or liable to pay the amount by 
which that value has been so depreciated or enhanced, and if 
any question arises as to that amount or otherwise with respect 
to the financial relations betwecn the Minister and any person 
affected by the exercise by the Minister of any of his powers 
under this section, the question shall be determined by the 
Railway and Canal Commission ; and without prejudice to any 
other form of payment or satisfaction, the Treasury on the recom- 
mendation of the Minister may, as or as part of the consideration 
for exercising any powers of control under this section, guarantee 
the payment of any dividends on any stock or other securities 
issued by the owners of an undertaking up to such amount 
as may be agreed or the payment of any working expenses of 
the undertaking, and any sums required to fulfil any su: h guarantee 
shall be paid out of moneys provided by Parliament. 

(5) The provisions of the Railway and Canal Traffic Act, 
1888, as amended by any subsequent enactment, relating 
to the procedure for the determination of questions by the 
Commission under that Act, including the provisions relating 
to appeals, shall apply to the determination of questions referred 
to the Commission under this section, as if they were herein re- 
enacted and in terms made applicable to this Act : 

Provided that — 

(a) the Commission may, in any case in which they think it 
expedient to do so, call in the aid of one or more 
assessors, specially qualified, and hear the case wholly 
or partially with the assistance of such assessors ; 

(h) the Commission may hold a local inquiry for the purposes 
of this section by any one of their members, or by any 
officer of the Commission or other person whom they 
may direct to hold the same, and the said provisions 
of the Railway and Canal Traffic Act, 1888, except 
the provisions relating to appeals, shall, so far as 
applicable, apply to such inquiries, and any officer 
or person directed to hold an inquiry shall have power 
to administer oaths and shall report the result of the 
inquiry to the Commission : 

(*) the Commission may act by two of their members, 
one of whom shall be the judge ; 

(d) the discretion of the Commission with respect to costs 
shall not be limited in the manner provided by section 
two of the Railway and Canal Traffic Act, 1894. 





From the opening words of the above quotation it 
will be seen that no officer or servant may be trans- 
ferred permanently to the Ministry without his 
sanction. ; 

Sub-section (4) relates to compensation, where an 
undertaking has been depreciated, and to payment 
by an undertaking where changes have been made to 
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benefit an undertaking. Such sums are to be as 
agreed between the Minister and the “person 
affected ;*’ failing agreement by decision by the 
Railway and Canal Commission. 

Sub-section (5) will strengthen the Railway and 
Canal Commission. By proviso (a) it will be allowed 
to have the assistance of assessors, specially qualified, 
and by (6) it may hold local inquiries, either by one of 
its members or by an officer specially appointed. 
The latter will assist to meet the objection frequently 
made that the Commission is too costly. In another 
direction, however, the present Bill will make access 
to the Commission more costly. It will be seen that 
proviso (d) will cancel Section 2 of the Act of 1894. 
This section said : ‘‘ In proceedings before the Railway 
and Canal Commissioners, other than disputes between 
two or more companies, the Commissioners shall not 
have power to award costs on either side, unless they 
are of opinion that either the claim or the defence has 
been frivolous and vexatious.” 


4.—(1) His Majesty in Council may at any time after the 
passing of this Act by order authorise the Minister— 

(a) to purch ry ag t or compulsorily and work the 
whole or any part of any railway, light railway, tram- 
way, canal, waterway or inland navigation, harbour or 
dock undertaking the acquisition of which is, in the 
opinion of the Minister, expedient for improving 
facilities for locomotion and transport ; 

Provided that the order shall not authorise the pur- 
chase otherwise than by agreement of any tramway 
undertaking belonging to a local authority, or the pur- 
chase, without the consent of the local authority, of any 
tramway undertaking which a local authority are, under 
section forty-three of the Tramways Act of 1870, 
entitled to purchase, but where the loca! authority give 
such consent the Order may provide for the transfer to 
the Minister of the rights of the local authority under 
that section to purchase the tramway undertaking ; 

(6) to enter into and carry into effect agreements with the 
owners of any such undertaking for the placing of the 
undertaking or any part thereof under the control of the 
Minister to such extent and subject to such financial 
arrangements as with the consent of the Treasury may 





be —— ; 

(c) himself to establish any such undertaking and to work 
and maintain the same, and for that purpose to acquire 
any lands either by agreement or compulsorily, and the 
order may incorporate the provisions of the Lands 
Clauses Acts, subject to such modifications as may be 
specified in the order, being modifications of those Acts 
made or authorised to be made by the Development 
and Road Improvements Funds Act, 1909, or any other 
enactment, and the Order may incorporate or apply 
any of the provisions of any enactment relating to the 
construction, maintenance, or working of railways, light 
railways, tramways, canals, harbours, docks, and piers ; 

(d) to lease the whole or any part of any undertaking so 
acquired or established ; 

(e) to — or take on hire and lease railway wagons 
belonging to any private owners ; 

(f) to establish, maintain, and work transport services by 
land or water : 

and it shall be lawful for the owners of any undertaking to which 
any such Order applies to enter into and carry into effect any 
agreement authorised by or required for the purposes of the 
Order. 

Hitherto we have been considering what shall be 
done during the two-year period that is to remain to 
the existing control. Now we approach the most 
serious part of the Bill. In addition to all the powers 
and duties conferred on him by Section (2) at the 
opening of the Bill, it is proposed that at any time 
after the Act is passed—and therefore without waiting 
two years—the Minister shall be allowed to purchase 
compulsorily, if necessary—and work the whole or any 
part of any railway, light railway, tramway, canal, 
waterway, or inland navigation, harbour or dock 
undertaking, the acquisition of which is, in the 
opinion of the Minister, expedient for improving the 
facilities for locomotion and transport. 

The first and most important point is the effect of 
these powers on the Act of 1844, which laid down 
specifically what were to be the terms under which 
the railways could be purchased by the State. Now, 
it will be seen, the transfer is to be made by agreement. 
In this connection it must be remembered that, as we 
quoted just now, an undertaking may be taken com- 
pulsorily. Then, “to purchase . .. any part of a 
railway ” is contrary to that Act. Section 3 therein 
provided that “the said option of purchase shall not 
be exercised as regards any branch or extension of 
any railway without including such railway in the 
purchase,” ‘.e., the whole must be purchased. Whilst 
certain tramways may be excluded there is to be no 
exceptions as regards canals, harbours or docks. In 
reply to an interruption during his speech on the 26th, 
Mr. Shortt said that the Manchester Ship Canal was to 
be included. This undertaking, we would say, has 
had a capital expenditure of £17,000,000, of which 
£7,000,000 have been subscribed by the Manchester 
Corporation. True, the Bridgewater Canal, a part 
of the same property, is controlled by the Board of 
Trade, but it is part of an old inland navigation, and 
quite distinct from the Ship Canal. 

The future of harbour and dock undertakings 
presents similar difficulties to the Manchester Ship 
Canal, in that many are public or semi-public 
property. Such powers as that sought by the Bill 
would allow for the transfer to the Ministry of under- 
takings like the Port of London Authority, the Mersey 
Dock and Harbour Board, the docks of the Bristol 
Corporation at Bristol and Avonmouth, and the 
properties of the Blyth Harbour Commission, Clyde 
Navigation Trust, Dundee Harbour Trust, Leith 
Dock Commission, Tyne Improvement Commission, 
and Swansea Harbour Trust. The capital expendi- 
ture of these is over £100,000,000—the railway com- 
panies’ capital expenditure on docks is £50,000,000. 





becomes the more remarkable in view of the prefer- 
ential treatment to be shown towards municipal 
tramways in the above proviso to Paragraph (a). 
But perhaps the most remarkable feature is that 
nothing is said about those undertakings which the 
Minister does not think it expedient to take over, par- 
ticularly the railways. The latter will be provided for for 
two years, but there is nothing to compel the Minister 
to take them over then. It is here that our point 
as to taking the whole, and not a part, of an under- 
taking gains in importance. As an illustration let it 
be imagined that the Minister said to the Great 
Central Company, ‘‘I shall not want your London 
extension south of Leicester,’’ or to the Midland that 
Heysham was unnecessary. It may be urged that 
that is the concern of the railway company who 
embarked on the works, but it must be remembered 
that these works were built by Parliamentary sanction, 
which is prima facie evidence that the works were 
required. Then, under Paragraph (c) the Ministry 
may itself construct railways, canals, harbours, 
docks, &c., and again, acquire land compulsorily. 
Paragraph (e) might lead to the elimination of the 
privately-owned railway wagon, which, it must be 
remembered, existed, as we have often pointed out, 
before there were railways, and which is on the 
railways under compulsion and by Act of Parliament. 
Paragraph (f) would allow the Minister to own and 
work cabs. 


(2) An Order in Council under this section authorising the 
purchase of any undertaking or part thereof may provide for 
vesting the undertaking or part in the Ministry either subject to 
any mortgages, debentures, d ture stock, or other charges and 
obligations affecting the undertaking or discharged therefrom or 
from any of them, and for preserving the rights and security of 
the persons entitled to such charges, or for giving them a sub- 
stituted charge on the consideration paid for the undertaking. 
and may provide for the transfer to the Minister of officers and 
servants of the undertaking, and shall secure that no officer or 
servant so transferred shail be in a worse position as respects 
tenure of office, remuneration, or superannuation allowances 
than if no such Order had been made, and any Order made under 
this tion may tain such incidental, consequential, and 
supplemental provisions as may appear to be necessary or proper 
for the purposes of the Order. 

(3) The consideration for the undertaking or property so 
acquired shall, in default uf agr it, be determined by a court 
of arbitration tituted in accordance with the provisions of the 
Order authorising the acquisition. 

(4) Any capital sum payable under an agreement or award 
may be discharged in whole or in part, if the Treasury so direct, 
by the issue of securities, and the amount of such securities 
»quivalent to such capital sum shall, in default of agreement, be 
determined by a court of arbitration constituted as aforesaid 

For that purpose the Treasury may create and issue securities the 
interest on which shall be charged on the revenues of the under- 
takings transferred after the payment thereout of working expenses, 
and if and so far as such revenues are insufficient on the Consolidated 
Fund of the United Kingdom, or the growing produce thereof, and 
which shall bear interest at such rate and shall be subject to such 
conditions and regulations as to repayment, redemption, or other- 
wise as the Treasury may direct or prescribe. and the regulations 
may apply with the necessary modifications any of the enactments 
relating to Local Loans Stock. 

(5) Where an undertaking is so acquired or established as 
Mforesaid the Minister shall, unless and until he leases the under- 
“aking, operate it in the national interest in such way as he think: 
best calculated to give efficient service and facilities, and he shal! 
be entitled to fix such rates, fares, tolls, dues, and other charges 
1s he thinks fit, notwithstanding any statutory provision limiting 
the amount of such charges or increase therein affecting the 
andertaking, and shall have all such other powers of manage- 
ment as may be necessary for the purpose : 

Provided that the Minister may, if he thinks fit, discontinue 
the working of any part of the undertaking where he considers 
such discontinuance is expedient in the national interest. 

(6) The expenses of working undertakings acquired or estab- 
lished by the Minister under this section shall be paid out of the 
revenues of the undertakings, and the Minister shall keep such 
accounts of the receipts from and expenditure on the under- 
takings and in such a form, and those accounts shall be audited 
in such manner as the Treasury may prescribe. 

(7) Before an Order in Council is made under this section, a 
draft thereof shall be laid before each House of Parliament for 
a period of not less than 30 days during which that House is 
jtting, and if either of those Houses before the expiration of those 
39 days presents an address to his Majesty against the draft, or 
any part thereof, no further proceedings shall be taken thereon 
without prejudice to the making of any new draft order. 

(8) For the purposes of this Act the expression “‘ undertaking ” 
includes any sh Pping or other services carried on as ancillary 
to the principal business of the undertaking, and all rights. 
powers, authorities, and privileges belonging to or enjoyed by 
the owners of the undertaking in connection therewith, and all 
property, including cash balances, reserve funds, investments, 
and all other interests and rights in, to, and out of the property, 
and obligations and things in action in the possession or belong- 
ing to the owners in connection with the undertaking, or held in 
trust for purposes connected with the undertaking, and all books, 
accounts, and documents relating thereto. 














Sub-section (2) safeguards the officers and servants 
of those undertakings which the Minister takes over, 
but makes no provision for those who might be 
turned adrift because the undertakings were not 
absorbed. This was a point considered by the Depart- 
mental Committee on Railway Agreements and 
Amalgamations, whose recommendations were 
summed up on page 42 of their report—Cd. 5631—as 
follows :—*‘ Provisions should be introduced into the 
Act restricting dismissals of servants in consequence 
of arrangements sanctioned by the Act, and providing 
for compensation to be paid in such cases, including 
compensation for the loss of any superannuation or 
pension fund benefits.” 

Sub-section (3) is so worded that the Minister may 
select hisown arbitrators. Any Order—see sub-section 
(3) supra—will apparently name the arbitrators who 
shall adjudicate on any disputed point, which Orders 
will, presumably, be drafted by the Minister. Sub- 
section (4) would prevent the owners of an undertaking 
receiving cash payment “ if the Treasury so direct.” 
Sub-section (5) is very important, as, put briefly, 
the Minister may do just as he thinks fit. No pro- 
vision is made here for any appeal against his decisions, 


— 


Advisory Councils, so often recommended. Agai 
whilst the Minister may fix such rates, fares, toll 
dues, and other charges as he thinks fit, he can only dy, 
so “unless and until he leases the undertaking.” N,, 
mention is made as to what might be donein the mattep 
of rates, fares, &c., after the undertaking was leased, 

Perhaps the most important clause is Sub-section 
(7), which indicates the procedure the Minister mug; 
adopt as to each undertaking, except the control of 
railways and canals during the two-year period, 
No undertaking can be purchased nor established 
until an Order in Council has been made. Before 
such an Order is made a.draft has to be laid befor 
each House for a period of thirty days. Should either 
House, before the expiration of the thirty days, present 
an address to his Majesty against the draft or any 
part thereform, no further proceedings shall be taken, 
thereon. Thus, Parliament may stop the Order 
being made, but it cannot amend it, nor, apparently, 
can it hold any investigation as to the merits of the 
Order. The holding-up of an Order is not to pre. 
judice its re-presentation. 

Sub-section (8) will allow the ships, hotels, nianu. 
facturing and repairing plant, power-houses, &c., 
of an undertaking—which, be it remembered, is not 
railways only—to be taken over by the Minister, and 
they could then be used in competition with those of 
private owners. 

The remainder of the Bill is as follows; the only 
point to which we would draw attention is that 
Section 5 suggests that there will be railways and 
other undertakings not under_ the control of the 
Minister :— 


5.—(1) The Minister may, subject to the approval of the 
Treasury, make advances out of the moneys provided by Parliament 
to any authority, company, or person, either by way of grant 
or by way of loan, or partly in one way and partly in another, 
and upon such terms and conditions as he thinks fit for any 
of the following purposes :— 

(a) The construction, improvement, or maintenance of 
railways, light railways, or tramways. 
(6) The construction, improv t, or int of 
roads, bridges, and ferries. 
(c) The construction, improvement, or maintenance of 
harbours, docks, or piers. 
(d) The construction, improvement, or maintenance of 
canals or inland navigations. 
(e) The promotion and improvement of transport services 
by land or water ; 
and the power of the Treasury on the recommendation of 
the Development Commissioners to make advances for any of 
the purposes aforesaid shall cease and determine. 

(2) For the purpose of advances for the construction, improve- 
ment, or maintenance of roads the Minister may classify roads 
in such manner as he thinks fit. 





Power To Require Sratistics anp Returns. 


6. It shall be the Lanse of the owners of any railway, light 
railway, tramway, canal, inland navigation, dock, harbour, 
pier, or electricity undertaking, and the authority or person 
liable to maintain any road or bridge, to furnish to the Minister 
at such times and in such manner and form as he may direct, 
such accounts, statistics, and returns as he may require for 
the purposes of his powers and duties under this Act. 

7.—(1) The Minister may hold such inquiries as he considers 
necessary or desirable for the purposes of this Act, and the 
Minister and, if authorised by the Minister, the person appointed 
to hold any such inquiry, may by order require any person, 
subject to the payment or tender of the reasonable expenses 
of his attendance, to attend as a witness and give evidence 
or to produce documents at the inquiry, and if any person fails 
without reasonable excuse to comply with any of the provisions 
of any such order he shall be liable on summary conviction to 
a fine not exceeding five pounds, and the person holding the 
inquiry shall have power to take evidence on oath and for that 
purpose to administer oaths. 

(2) Notices of inquiries may be given and published in accord- 
ance with such general or special directions as the Minister 
may give. 

(3) The powers of the Minister under this section shall be in 
addition to and not in derogation of any powers of holding 
inquiries transferred to him from any other Government depart- 
ment under this Act. 

8.—(1) The Minister may appoint such secretaries, officers, 
and servants of the Ministry as the Minister may, subject to 
the consent of the Treasury as to number, determine. 

(2) There shall be paid out of moneys provided by Parliament 
to the Minister an annual salary not exceeding five thousand pounds, 
and to each of the parliamentary secretaries of the Ministry an 
annual salary not exceeding fifteen hundred pounds. and to the 
other secretartes, officers, and servants of the Ministry such salaries 
or remuneration as the Treasury may from time to time determine. 

(3) The expenses of the Ministry, to such amount as may be 
sanctioned by the Treasury, shall be paid out of moneys provided 
by Parliament. 

(4) There shall be transferred and attached to the Ministry 
such of the persons employed under any other Government 
department in or about the execution of the powers and duties 
transferred by or under this Act to the Minister, as the Minister 
and the other Government department, with the sanction of 
the Treasury, may determine. 

(5) The Minister may from time to time distribute the business 
of the Ministry amongst the several persons transferred or 
attached thereto in pursuance of the foregoing provisions of 
this section in such manner as he may think right, and those 
officers shall perform such duties in relation to-that business 
as may be directed by the Minister : 

Provided that such persons shall be in no worse position as 
respects the tenure of office, salary, or superannuation allow- 
ances than they would have been if this Act had not been 


assed. 
of 9.—(1) The Minister may sue and be sued by the name of 
the Minister of Ways and Communications, and may for all 
purposes be described by that name. 
(2) The Minister shall have an official seal, which shall be 
officially and judicially noticed, and shall be authenticated 
by the signature of the Minister, or of a secretary, or any person 
authorised by the Minister to act in that behalf. 
(3) Upon and by virtue of the appointment of any person to 
be Minister, the benefit of all deeds, contracts, bonds, securities, 
or things in action vested in his predecessor at the time of his 
pred ing to hold office, shall be transferred to and 
vested in and enure for the benefit of the person so appointed, 
in the same manner as if he had been contracted with instead 
of his predecessor, and if his name had been inserted in all such 
deeds, contracts, bonds, or securities instead of the name of 
his predecessor. ‘ 
(4) Subsections (2) to (4) of section eleven, and subsections 
(2) and (3) of section twelve of the New Ministries and Secretaries 











This treatment of public and semi-public property 
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Communicati in like m as they apply to the Ministers 
and Ministries mentioned in those sections. 

10.—(1) The office of Minister of Ways and Communications, 
or of the secretary in the Ministry of Ways and Communications, 
shall not render the holder thereof orp ay of being elected 
to or sitting or voting as a member of the C« House of 
Parliament, but not more than two such secretaries shall sit as 
members of that House at the same time. 

(2) The person who is first appointed to be Minister shall 
not by reason of such appointment, if a member of the Commons 
House of Parliament, vacate his seat as such member. 

11.—(1) This Act may be cited as the Ministry of Ways and 
Communications Act, 1919. 

(2) In this Act the expression ‘‘ government department ” 
includes any Government or other public department and any 
Minister of the Crown acting as the head of a Government 
department, and for the purposes of this Act the Light Railway 
Commissioners and the Road Board and the Lord Lieutenant 
and Privy Council of Ireland shall be deemed to be Government 
departments. ; : 

(3) Any Order in Council under this Act may be altered or 
revoked by a subsequent Order. 


SCHEDULE. 
TRANSITORY PRoOvISIONS. 








|. In the construction and for the purposes of any Act of 
Parliament, judgment, decree, order, award, deed, contract, 
regulation, by-law, or other document passed or made before 
the transfer to the Minister or Admiralty from any other Govern- 
ment department of any powers or duties by or under this Act, 
but so far only as may be necessary for the purpose of such 
transfer, the name of the Minister or Admiralty shall be sub- 
stituted for the name of the other Government department. 

2. Where anything has been commenced by or under the 
authority of any other Government department before the 
transfer to the Minister or Admiralty of any powers or duties 
by or under this Act, and such thing is in relation to the powers 
or duties so transferred, such thing may be carried on and com- 
pleted by or under the authority of the Minister or Admuralty. 

8. Where at the time of the transfer of any powers or duties 
by or under this Act any legal proceeding is pending to which 
any Government department is a party, and such proceeding 
has reference to the powers and duties transferred by or under 
this Act, the Minister or Admiralty shall be substituted in such 
proceeding for the other Government department, and such 
proceeding shall not abate by reason of the substitution. 








Ministry of Munitions Orders. 





MAGNESITE. 

Wirtu reference to the Magnesite Order, 1917, dated the 
$th January, 1917, the Minister of Munitions, on February 
25th, ordered that the operation of that Order was sus 
pended on and after that date until further notice, but that 
the suspension would not affect the previous operation ot 
the Order or the validity of any action taken under it, or 
the liability to any penalty or punishment in respect of any 
contravention or failure to comply with the Order prior to 
such suspension, or any proceeding or remedy in respect of 
such penalty or punishment. 





STEEL PRICES. 

Tue Minister of Munitions has given notice of the follow- 
ing increases in the maximum prices of steel for home 
sales as from March Ist, 1919. The prices are in each 
case net F.O.T. makers’ works. Mild steel billets, blooms, 
slabs, sheet and tin plate bars, ordinary quality, £12 5s. 
per ton; small angles, tees and flats, extra list E (re- 
rollers only), £17 5s. per ton; smal] rounds, squares and 
hexagons, extra list G (re-rollers only), £17 5s. per ton. 
The steel makers’ price for small angles, rounds, &c., 
remains unchanged at £16 10s. per ton. 





BUILDING BRICKS. 


Tue operation of Clauses 1 and 5 of the Building Bricks 
Control Order, 1918, which prohibit the sale or delivery 
of building bricks except under and in accordance with the 
terms of a permit issued under the authority of the Minister 
of Munitions, or the purchase or taking of delivery of build- 
ing bricks from any person other than the holder of such 
@ permit, has been suspended on and from February 28th, 
1919, until further notice. 





SMALL TOOLS. 

In reference to the Small Tools Order dated May 10th, 
1918, the Minister of Munitions has ordered as follows —— 
(1) The operation of the Order is suspended on and after 
the 28th of February, 1919, until further notice.. (2) The 
suspension shall not affect the previous operation of the 
Order or the validity of any action taken thereunder or 
the liability tovany penalty or punishment in respect of any 
contravention or failure to comply with the Order prior 
to its suspension or any proceedings or remedy in respect 
of any such penalty or punishment. 








l8in. High-velocity Armour Piercing 
Shells. 


Tr was often stated during the war, among other wrong 
assertions, that the Germans had made the largest guns 
and the heaviest projectiles. As a matter of fact, the 
weapons mounted on the British monitors were the largest 
guns ever yet made, and their projectiles, we have the 
authority of Sir Robert Hadfield for saying, were 
without doubt the heaviest armour piercing shells 
ever fired in the history of the world, weighing as 
they did more than 1} tons. The, gun itself is a 
magnificent piece of engineering, and it is interesting 
to note that Sir George Hadcock, F.R.S., was largely 
responsible for its design and construction. It probably 
weighs about 150 tons, and when elevated to 45 deg. 
carries its projectile for a distance of something like 
50,000 yards, or, say, 30 miles. Considerable credit 
attaches also to the Hadfield firm which was responsible 
for the shells. By the courtesy of Sir Robert we are 
enabled to publish two engravings, which give a good idea 
of the enormous size of these huge projectiles. As affording 
some sort of idea of the huge forces involved in the use 
of projectiles of this size, we may say that the capabilities 





HADFIELD 18-INCH ARMOUR PIERCING 
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of the shell, worked out under the De Marre formula, are 
as follows :— : 

The shell, when capped and fired, and striking normally 
is capable of perforating armour of the following thick- 
nesses, the shell itself emerging unbroken on the other side 
of the plate: (a) At point-blank range, no less than 4lin. 
of hard-faced armour. This is equivalent to a wall of 
unhardened steel of about 54in. (four feet six inches !). 
(b) At 10 miles and 20 miles respectively, 22in. and 12}in. 
of hard-faced armour of the latest and best type. (c) 
Finally, at the extreme range of no less than 30 miles, 
armour of ordinary steel having a thickness of close upon 
lft. 

As a matter of fact, the shell in actual trials perforated 
a hard-faced plate of a thickness nearly equal to its 
calibre at a velocity equivalent to a range of about 14 miles. 
Thus the heavest armour afloat, when attacked by it, 
would not be much better than a piece of cardboard. 

The difficulty of hardening an armour-piercing shell 
of these dimensions will be readily understood, for suddenly 
‘“‘in the twinkling of an eye” a volume of something like 
10,000 cubic inches of steel by quenching has to be con- 
verted from material of a Brinell ball hardness of only 
about 200 to one of between 600 and 700. To deal with 
the strains set up by the sudden change from what is 
almost material of plastic nature to one of extreme 





The Wage”Problem in Industry.* 
By W. L. HICHENS. 


In considering the question of the division of the pro- 
ceeds of industry as between labour and capital, which 
is the essence of the wage problem in industry, it is neces- 
sary always to bear in mind that this problem cannot 
be considered in isolation from that of production. For, 
on the one hand, if an increase in wages is opposed by 
employers they are apt to ignore its effect upon the pro- 
ductive capacity of the workers. They do not fairly 
balance the effects produced by discontent, by a lowered 
vitality, by @ loss in efficiency, against the more obvious 
economics of a low wage; they do not study with the 
care that it deserves the problem of industrial fatigue ; 
they do not always devote the same care or thought to 
the efficiency of the human machine as to the inanimate 
machinery of their workshops. 

The workers, on the other hand, make their demand for 
increased wages with little or no regard to its probable 
effect in restricting production. They think vaguely that 
all increases can come out of profits, and do not pause to 
consider what will happen if the profits are insufficient for 





the purpose, as they nearly always are, and if the increase 








18-INCH HIGH VELOCITY ARMOUR PIERCING SHELLS FOR BRITISH MONITORS 


rigidity is indeed a difficult problem, as can be well} must be met, as it nearly always is in the long run, by a rise 


imagined when it is stated that material of this high | in prices. 
In addition, it must be | general increase in prices leaves them no better off than 


rigidity readily scratches glass. 


A general increase in wages followed by a 


borne in mind that the rupture strains which are set up | they were before, but rather worse off, for not only will 


by the sudden cooling mentioned may continue, 


not for | the cost of living increase, but, what is even more serious 


hours, but for days, weeks or even months afterwards. | for them, consumption will be reduced and unemployment 


However, Messrs. 


problem satisfactorily, and supplied large numbers of this | 


- 


gigantic shell to our Navy. 








Royat InstrruTtion.—A general monthly meeting of the 
members of the Royal Institution was held on the 3rd inst., 
Sir James Crichton-Browne, J.P., F.R.S., Treasurer and Vice- 
president, in the chair. The Hon. R. 8. Cripps, Major G. 
Dennison, Major C. de Roemer, Miss M. R. Dreschfield, W. H. 
Eccles, F. H. A. Engleheart, L. F. A. F — Dr. W. A. Frost, 
A. A. Hall, Dr. 8S. F. Harmer, A. Meade, G. Newgass, E. Y. 


Radley, Dr. E. K. Rideal, Dr. R. E. Slade, W. Symington, | 


Miss E. G. Western, G. Williams, and Miss M. Xavier were 
elected members. 


Hadfields were able to solve the} will supervene. 


To be really effective an increase in wages must be con- 
| ditioned in one or all of three ways :—(1) It must be 
| accompanied by a reduction in profits, so that a part of 
| the wealth previously going into the pockets of the 
| capitalist may accrue to the worker. But this is only 
permanently possible if the rate of interest left to the 
| capitalist is sufficient to attract fresh capital, t.¢., to 
| encourage saving, for no industry can exist without a 
| continuous inflow of fresh capital. (2) The increase 
must be particular, not general ; it must not extend to all 
| trades and classes of workers. An increase in wages 





* Excerpts from a paper read before the Royal Society of 
26th. 
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really means an increase in relation to somebody else, 


otherwise it loses its value, for if the wages and salaries 


and protits of everybody were all increased proportionately 
at the same moment nobody would be one whit better 
off than they were before. Money is merely a token, 
and to multiply the number of tokens that each individual 
possesses adds nothing to the realities for which they 
stand. (3) Increased wages must be accompanied by 
increased production. This is by far the most important 
factor in ensuring a real as opposed to a nominal increase 
in wages: in other words, increased wages must be con- 
ditioned by increased efficiency. It may be that the 
added productivity is brought about by improved 
mechanical devices, or it may be that increased well-being 
will bring greater efficiency in its train. In this case 
there will be some reality behind the token increases, 
and the result will be a permanent gain to the whole com. 
munity instead of an artificial inflation of the currency. 


* * * 


Wages, according to political economists from Adam 
Smith’s day onwards, are governed by the laws of supply 
and demand, and the price of the necessaries and con- 
veniences of life. “‘What are the common wages of 
labour,” says Adam Smith, “depends everywhere upon 
the contract usually made between these two parties, 
whose interests are by no means the same. The workmen 
desire to get as much, the masters to give as little as 
possible.” Hence employers have organised themselves 
into associations and workers have created trade unions 
in order that they may have the necessary power to 
enforce their demands. The determining factor in each 
ease has been the strength of either side, and the effective 
criterion of what wages ought to be has been the will of 
the strongest party. 

The claim by Germany that the only criterion of her 
rights in relation to other nations was what she was strong 
enough to take and to keep has led to the greatest war in 
history, and we are living in a fool’s paradise if we suppose 
that a principle which leads to disaster as between nations 
will not have the same results as between the rival sections 


of a single community. 
* * a 


The wage problem in industry is in essentials simple to 
grasp; it is the problem of the division of the proceeds 
ot industry between labour and capital. How are we to 
ensure that neither the capitalist nor the worker gets too 
large a share of the products. of industry ? How are we 
to provide that one class of labour does not get too much 
in. relation to another ? How are we to secure that the 
consumer is not robbed by the exaction of too heavy 
a toll for services rendered ? The old-fashioned system 
of a general scramble, in which each fought for his own 
hand and the devil took the hindmost, has worked exceed- 
ingly ill, and even before the war signs of an approaching 
storm were not wanting. To-day everyone recognises 
that some change is necessary. We talk eloquently of 
co-operation ; we put our trust in round table conferences 
and Whitley Councils: but neither side is willing to 
surrender a tittle of its so-called rights—the right to keep 
whatever its strength enables it to acquire. No tinkering 
policy of compromise can bolster up this system for long, 
because it is fundamentally unsound. A radical change 
is inevitable. 

a 

The root cause of the antagonism of labour to capital» 
I suggest, lies in the fear of capitalist domination. It is 
the dread lest ultimately capital may prove too strong for 
labour and enforce to the uttermost the doctrine by which 
industry is governed that might is right. But even 
assuming—and I for one strongly dispute it—that the fear 
of capitalist domination is justified, will the alternative 
proposals of the syndicalists and guild socialists who 
denounce wage slavery provide a practicable solution ? 
The guild socialists propose to divide the industries of 
the country into a number of water-tight compartments; 
each of which will be run on democratic lines by the 
workers themselves, whilst they will all, be co-ordinated 
by means of the guild congress. There would thus be a 
number of individual states with wide and independent 
powers, but federated for common purposes. The members 
of each guild would be paid, not wages, but a share of 
the joint product of their labour. The essential feature 
sf the scheme is that each industry will be a monopoly 
controlled by the workers themselves. True, the guild 
socialist differs from the syndicalist in proposing joint 
committees of consumers’ guilds and workers’ guilds, of 
guild congress men and members of Parliament, but, 
failing agreement, the power of ultimate decision is always 
to rest with the guilds—the right to strike is to be their 
inviolable prerogative. 

Would the community be any better off under the 
reqime of such a monopoly than it is at present? The 
competition between one manufacturer :nd another and 
between labour and capital at least has this advantage 
that the consumer reaps the benefit of the lowest possible 
prices. Competition cannot be wholly eliminated without 
disastrous results. To substitute for it a series of demo- 
cratic monopolies is to court certain destruction. For it 
will be the workers themselves who determine the hours 
of work, the types of goods to be manufactured, the price 
to be paid. Better surely a balance of power between 
labour and capital even, as at present, than the domination 

of one or other. If the worker is right in his dread of the 
domination of the capitalist, the community is surely 
equally justified in hesitating to submit itself to the tender 
mercies of a number of democratic industrial monopolies. 

Thus the attempt to abolish the wage system by the 
methods of syndicalism or guild socialism fails to safe- 
guard the interests of the community as a whole, because 
it implies that each industry will be run in the interests 
of the workers and not of the community. 


~ * * 


Profit-sharing or co-partnership is at first sight as an 
alternative proposal very alluring, for whilst assuring 
a reasonable wage to the workers and a reasonable return 
to capital as a first charge on the proceeds of each industry, 
it secures that the balance shall be fairly divided between 
the two. But, although the principle is doubtless applic- 
able in some cases, there are, it seems to me, certain fatal 





and modernised during the past four years to give greater 
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as between one business and another. 


same. 
that it would be found necessary for the less successful 


ventures. 
would find that it could only attract the least efficient 
workers at a time when efficiency was most needed to 
save it ; or it might even find that it was unable to obtain 


the necessary labour. 
a ok * 


If the organisations of labour and capital expand, and 
in some industries become all-embracing, there is a real 
risk that under a co-partnership scheme the community 
may be exploited. ‘lf, for example, the coal miners 
and the coal owners were to form one big co-partnership 
organisation, the interests of both might be satisfied, but 
the general public would suffer. In fact, fundamentally 
the same objection applies to co-partnership as to the 
guild system or syndicalism, namely, that it assumes that 
industries are to be run primarily in the interest of those 
engaged in them, and not in the interest of the whole 


community. 
a ea 


IT do not believe that any satisfactory scheme can be 
devised for eliminating the wage system, save in excep- 
tional cases, which are of small moment in the considera- 


tion of the problem. 
| 


So long as industry is organised on the principle that 
the criterion of what either capital or labour is entitled 
to have is what their strength enables them to acquire, 
so long as the keynote of industry is that might is right, 
each side will naturally fear domination by the other. 
But the domination of either, or both, would be a disaster 
to the community as a whole, just as the present rivalry 
between the two opposing forces is a disaster. The 
mistake lies in isolating the interests of all three—capital, 
labour, the community—in the selfishness, to use a plain 
term, which causes both capital and labour to organise 
in their own interest against each other and against the 
community. 
Clearly both capital and labour are as necessary to the 
corporate existence of a community as are the head and 
hands to the human body. Each has its separate function 
to fulfil, and each is entitled to its reward. But both work 
for a greater whole, and neither may claim to dictate what 
their reward shall be. The community, through its 
chosen representatives, should exercise its right to regulate 
the demands of both, and unless anarchy is to ensue 
both must be prepared to accept loyally the verdict of 
the constituted authority. All wages ave a question of 
relation. What matters is how much a carpenter, for 
example, earns in relation to a boilermaker, a school 
teacher, or a parson; how much of the general wealth 
a capitalist gets in relation to a man whose only assets 
are his brains and his hands. 

The demands of the wage earners in each trade and each 
industry cannot be settled in isolation from each other 
or independently of the claims of capital. While, there- 
fore, the organisations of employers and employed in each 
industry should be responsible in the first instance for 
negotiating all wage problems, the Government should 
exercise the right of reviewing all decisions from the wider 
standpoint of the general interest, and should regulate 
both the profits of capital and the wages of labour in order 
that a due proportion may be observed. Governments 
exist primarily in order to do justice as between one 
individual and another, between one section of the com- 
munity and another. They have surrendered this duty 
in the past, so far as industry is concerned, owing to the 
false teachings of political economists, who succeeded 
in substituting the laws of supply and demand and of 
unrestricted competition for the moral code. But ulti- 
mately all industrial questions, as weil as all the other 
questions affecting human relations, resolve themselves 
into moral problems, and how far we succeed in solving 
these questions depends on the degree of moral conscious- 
ness to which the community has attained. 








American Railway Work in 1918. 


WITH every energy centred on war work, the American 
railways built only 720 miles of new railway in 1918, 
the lowest record in fifty years. On the other hand, 
there was a large amount of improvement work in addi- 
tional tracks, goods yards, goods terminals, engine-houses, 
&e. On the other hand, 1183 miles of line were abandoned, 
960 permanently, and the balance owing to the operation 
of only one of two parallel lines under the present Govern- 
ment control. Block signals were established on 1942 
miles, all but 135 miles being on the automatic system, 
with 1515 miles of the automatic system under construc- 
tion. The work planned for 1919 includes 1298 miles of 
automatic and only 140 miles of manual block signals. 
Locomotives ordered during 1919 had a total of 4888, of 
which 2086 were for export, and 1404 of these latter were 
for the American Expeditionay Force in France. The 
total number built in 1908 was 6475, of which 2807 were 
for the United States military railways. All these figures 
are lower than for 1917, due in part to the signing of the 
armistice in November, which led to the cancellation 
of contracts. Passenger carriage construction practically 
ceased, only 1573 carriages being built and only 157 
ordered. Of goods wagons there were 124,708 built, 
two-thirds being for domestic and the balance for foreign 
orders. The adoption of new standard designs of loco- 
motives to serve all and any railways checked the speed 
of production, and has started an endless chain of troubles 
in future maintenance and repairs. To meet the urgent 
necessity, about 10,000 old locomotives have been improved 





objections which prevent its general adoption. 


_In the first place, if it is to sueceed, the capital employed ‘ power and economy, but this is only a temporary expedient. 


must be high in relation to the wages ; in the second place» 
there would be glaring inequalities amounting to injustice 
A collier working 
on a rich mine would receive far more than his fellow- 
worker on a poor mine, although the type of work done 
by each and the hours of labour might be exactly the 
It is really unreasonable to expect that a worker 
in a struggling concern should be paid less than one 
engaged by a rich firm, and in actual practice I suspect 


firms to guarantee a bonus equivalent to the share of the 
profits accruing to the workers in the more prosperous | of last week about the superiority of the 
Otherwise a firm which had met with reverses | not quite convincing, seeing the so-called search only extends 
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Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of oup 
correspondents, ) 
THE PATENT-OFFICE SEARCHING SYSTEM. 


Srr,— Your remarks under the above heading in 'THrE ENcingen 
inglish system are 


to fifty years’ publication of British specifications in the British 
Patent-oftice Library. This fifty years’ limit—and for British 
patents as filed only—-was an innovation provided by the Patent 
Act of 1907—now in force—and is one of the weak spots in that 
Act, as it presumes that British inventors only desire to work 
their patents within the United Kingdom, as outside of it by 
ten chances to one their British patents would not hold voog, 
One need scarcely refer now to the German system, as it may 
be hoped that Germany is out of the running for good, at least, 
let us hope, in our time ; the time limit for searching in Ger: nany 
was, 1 think, a hundred years. Surely, however, the ideal 
system must be that in practice in the United States of America, 
where there is no time limit, by which. it is laid down that \inder 
search no application for a patent can or will be granted if 
identical prior anticipation can be found in publication or other. 
wise throughout the whole world. What is the good of perfec. 
tion in details if a system is wrong in principle? If, ayain, 
the Americans are good at anything, they surpass in the wor king 
out of details and in organisation, and in making comparisons 
we must clearly know the American side of the question. I) 
any case the American system is international, whereas our 
British system may rightly be classed as merely parochial 

Let us hope that under the reconstruction of our industries 
now in hand we will wake up to the fact that the British common- 
wealth is a world-wide empire, and that we ought to think and 
act imperially in trade and invention. 

After the withdrawal under public pressure last year of the 
proposed new Bills for trade marks and patents and designs, 
patent reformers are beginning to hope that the promised forth- 
coming Bills will be framed on more democratic lines and 
may possibly even be sufficiently broad to include our 
dominions and self-governing Colonies over the seas, in whicy 
case they are bound to be formulated more on American prin- 
ciples than on the more ancient continental ones, as has unfor- 
tunately hitherto been the case in these isles. 

James Kerru. 
Leigh-on-Sea, March 2nd. 


AERIAL TRANSPORT. 


Str,—-I have this morning read in The Times a very excited 
leader on the question of commercial aviation, and the writer 
seems very disgusted because, although General Sykes was 
appointed three weeks ago as Controller of Civilian Aviation, 
none of the flying men out of a job have yet been engaged for 
commercial aerial transport, and no aerial Transatlantic liners 
have yet been built. 

The writer does not venture on the commercial or economic 
aspect of the question, but argues that we must be the first in 
the field, and that we have already lost three weeks in the start. 
Although, no doubt, aerial navigation has a great future, | 
think you would do a great service to the investing public if 
you put on record some facts and figures as to probable com- 
mercial value of aerial against water transport. I put my money 
on water. The ravages and cost of war has put such a setback 
to our creative activities, that it has become more important 
that we should produce something to carry rather than a new 
method of carrying it. Money just now would be better spent in 
creative industry than in scientific experiment, which can only 
lead to saving money, if it does at all, after years of practical 
experience. I remember in the early days of electric lighting 
an old friend putting his money on gas with excellent results. 

I put my money on water. I may say I am prevented putting 
it on whisky by the Government. Your unkindly critics will 
probably say that is why my letter is less rosy, but if they say so, 
they are wrong. 


Ewell, Surrey, March 5th. Henry Davey. 


GERMAN WARSHIPS. 


Sir,—Pending the ultimate decision as to the disposal of the 
German warships, either by sinking or breaking up, I would 
like to suggest that there are many small harbours round our 
coast that suffer from lack of natural protection. Hence if 
it is decided to sink the German ships, could they not be used 
or sunk as breakwaters. Taking a warship from 500ft. to 600ft. 
in length and from 50ft. to 60ft. in sheer height, such a hull 
sunk in, say, 8 to 10 fathoms H.W.S., would afford considerable 
protection. So far, I have not seen a suggestion of this kind put 
forward, and if you think it worthy of mention in Tae ENGINEER 
it would be gratifying to me. 


Belfast, March 3rd. R. G. Linpsay. 








Royat InstirorTion.—Professor Hele-Shaw’s lecture on 
** Clutches,”’ announced for March 11th, is unavoidably post- 
poned until after Easter. 


Tue Macutne Toor anp ENGINEERING AssociaTION, LIMITED. 
—On Wednesday. at the Connaught Rooms, Great Queen-street, 
London, about two hundred members and friends of the Machine 
Tool and Engineering Association, Limited, sat down to dinner, 
under the chairmanship of Sir Alfred Herbert, K.B.E. The 
dinner and the music and the speeches accompanying it were in 
every respect pl t, and the A iation is to be congratulated 
upon the success attending this, the first, social function of its 
kind which it has organised. Among the speakers were Mr. J. 
D. Steven, managing director of E. G. Wrigley and Co., Limited, 
of Birmingham, who proposed the toast of ‘‘The Houses ot 
Parliament ;” Lord Elphinstone, the representative of the 
Ministry of Munitions in the House of Lords, and Mr. H. J 
Mackinder, honorary president of the Association, who jointly 
replied to Mr. Steven’s toast. Mr. Charles Tennyson, C.M.G., 
assistant director of the Federation of British Industries, who 
replied to the chairman’s toast of ‘‘ Our Guests,’”’ and Mr. E. M. 
Tliffe, C.B.E., Controller of the Machine Tool Department of the 
Ministry of Munitions, who proposed the toast of ‘‘ The Machine 
Tool Trades Association.” 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(from our own Correspondent.) 


A Fateful Week. 


THE present cannot be described as less than a 
fateful week for the iron end steel trades of this central 
rt of the kingdom. The sitting of the Coal Commission 
in London, «nd the commeneement of the inquiry at 
Wesiminste’ of the Joint Committee of Employers’ and 
Workmen’s representatives upon the claims of labour, 
with the enormous issues to the prosperity of the iron and 
steel trades of the country involved, rivets attention and 
commands almost exclusive notice. The general unrest 
is having an unfortunate effect upon all iron and steel 
business, Which for the moment is nearly stagnant. That 
the Coal Commission is forcing the pace of its inquiry at 
lightning speed may be judged by the fact that it was only 
at the end of last week that instructions were received in 
the Cannock Chese district from the chairman of the Com- 
mission as to the preparation of local evidence. It waz 
intimated that the Commissicn would commence to heas 
evidence at the beginning of th.s week, and a request was 
made that the names of probable witnesses should be at 
once telegraphed to the chairman, end that a draft of the 
proposed evidence should also be forwarded. On Sunday 
practically every colliery office in the Cannock Chase 
district wes full of officials and clerks, who were busy com- 
piling data, which had to be in the hends of the Commission 
by Wednesdey. From early morning to late at night the 
work proceeded. It was one of the busiest week-ends 
known in the history of the Cannock Chase industry. 
Previously the colliery clerks, under the system of Govern- 
ment control of the mines, had been working at high pres- 
sure. The task to be tackled is a tremendous one. A 
host of figures have to be supplied with reference to the 
ages, duties and earnings of every worker employed at the 
mines in 1914, and also at the present time. Full par- 
ticulars have to be given of the seams in which the men 
work, the rates of pay for getting the various classes of coal, 
the location of the seams, and the distances from the pit- 
mouth. ‘There has also to be supplied the time worked 
by the men week by week, and the extent to which 
absentee'sm has p-evailed. The inquiries to be answered 
cover, in fact, every conceivable phase of the working of 
the mines. The attitude taken up by the Staffordshire 
miners may be well gauged by the nature of asemi-public 
interview which has taken place with the influential 
Cannock Chese miners’ agent, who is also secretary of the 
Midland Miners’ Federation, embracing Staffordshire, 
Warwickshire, Shropshire and Worcestershire. The agent 
in question, Mr. John Baker, said that “‘ there could be no 
doubt that the Miners’ Federation would make out the 
justice of their claims. If the coalowners were able to 
prove to the contrary the men would be prepared to accept 
the evidence.”” The Government had been sharing in the 
profits of the coal mines, “and now they had used the 
Press for setting forth reasons why the miners should not 
have a larger share.’ As long ago as the middle of last 
summer, Mr. Baker reminds the public, the proposals for a 
six-hours’ dey, and the nationalisation of mines, were 
submitted toa deputation of the Government. Promises 
were made, but nothing further was done in the matter. 
Some time ago the Government issued a coal limitation 
order, fixing the price of coal at the pithead at 4s. per ton 
above the pre-war rate. Since then the Government 
had given consent for the 6s. to be increased to 10s. 6d., 
and in some instences to 12s. 6d.per ton. Notwithstand- 
ing these increased coal prices, no additional wages had 
been granted. Referring to the question of hours, the 
Cannock Chase agent steted that a miner came within the 
scope of the Workmen’s Compensation Act from the 
moment he set foot on the cage, ** yet, for the purpeases of 
earning wages his working time did not begin until he 
reached his stall or place in the mine.” Sometimes it 
took a man three-quarters of an hour or an hour to reach 
his working place. The same conditions operated on his 
return to the pit-mouth and the close of the day’s work. 
“ Viewed in this manner it could be claimed that many 
miners were really working nine hours instead of eight, 
and that under the proposed six-hours’ day they would be 
actually working for seven hours.” The introduction of 
the six-hours’ day would, in this agent’s opinion, lead to 
the adoption of a seccnd shift, which would extend the 
drawing of coal from eight to twelve hours, with the result 
that the output of ccal would be increased 25 per cent. On 
the question of output, he said there were as many miners 
in the industry now es could be found work for under the 
present system of coal getting. There weve thousands 
of miners yet to come back to the pits, and it would not be 
possible to find employment for them unless new seams of 
coal were developed and new shafts sunk. 


Increasing Iron Trade Working Costs. 


Staffordshire ironmesters continue much exercised 
respecting the influence which the new eight-hours’ working 
day is already exercising upon ccsts of production. An 
important conference of ironmasters has just been held 
to deliberate on the situation, and more particularly as to 
recent developments affecting tonnage men engaged in the 
trade. It was understood that the granting of an e:ght- 
hours’ dey would involve no increase of tonnage rates, but 
with the experience of a few weeks of the experiment a 
demand is now being made for an advance which would 
add materially to the already swollen costs of production. 
The market is undoubtedly becoming slarmed at the 
rapidity with which costs are beng sent up. It is felt that 
the inevitable issue must be seriously to jeopardise the 
iron and steel trades recovery. Estimates of the extra ecst 
entailed by the e:ght-hours day’ vary from £1 10s. to 
£2 10s. per ton. The probable result of the present 
unsatisfactory position may be that the ironmasters, whose 
daily losses are substantial, will make formal application 
to the Ministry of Munitions for a substantial addition to 
the selling prices of manufactured iron. It is quite possible 
that even so large a figure as 50s. may be suggested as a 
suitable advance, since the addition to the cost of pro- 
duetion which has occurred is really formidable. The 


necessity for an advance is regretted, in view of the 
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desirability of reconstructing business upon a sound peace 
footing and on competitive terms, but iron manufacturers 
see no alternative if their various concerns are to be saved 
from disaster. With regard to puddlers, no prospect is 
entertained of the establishment of a triple shift, ensuring 
continuous operation throughout the twenty-four hours. 


Further Advance Impending in ‘‘ Crown” Bar Prices. 


There is a rumour on the market this week that 
as a result of the ironmasters representations concerning 
the new eight-hours’ working day and increased costs 
another advance of £1 10s. per ton !s contemplated by the 
Ministry of Munitions in Crown bars, but how far the 
report has substantial foundation I am at present unable 
to ascertain. It is not easy to define what authority 
is dictating present prices in the Midland manufactured 
iron trade, whether the Controller rules the market or 
vice versG. Certain it is that a lot of business is being 
done which would not pass the official gauge. A good 
deal of activity is manitest at the bar iron mills. The 
requirements of our own Army of Occupation and of the 
Alles are still considerable, apart from home demand. 
The run on small rounds, squares, and flats is as great as 
ever. Nut and bolt iron isin very active request, require- 
ments running mainly on sizes five-eighths and upwards. 
The prevailing price its £16 5s. Lancashire makes sell 
freely at £16 15s. 6d., delivered in this district. Gas 
strip manufacturers are in receipt of large inquiries, many 
of them from abroad, although the price has now been 
raised to £17 10s. Puddled bars are now firmly fixed on 
the new basis of £12 15s., and supplies are quite inade- 
quate. Makers, indeed, are not keen to extend their 
business, even if they could,. owing to the high cost of 
production, which they say fully absorbs the recent 
advance. 


Pig Iron Trade. 


Pig iron remains a difficult market so far as 
foundry irons are concerned, and consumers have to be 
content with partial supplies. Derbyshire No. 3 and 
Northamptonshire No. 3 are the grades mostly required 
on this market, and the quotations for these are 925. 6d. 
and 90s. respectively at furnaces. Staffordshire part -mine 
is also in good request at 102s. 6d. Ferro-manganese 
has depreciated from £26 10s. to £25 per ton. The market 
is apparently accommodating itself to the conditions 
under which the subsidies are to be withdrawn at the end 
of April and replaced by an addition te the selling price. 
Steel makers note with satisfaction some little increase 
in the supply of West Cumberland hematite iron through 
the starting of some little additional furnace plant. The 
recent heavy weather, coupled with inferior fuel, has 
resulted in & considerable que.ntity of white iron being 
produced, and this is sold at about Is. per ton below the 
ordinary price for forge iron and mixed with it. In the 
scrap trade there seems to be considerable impatience 
at the delay in removing the control. No subsidies were 
paid in this section. 


American Steel Competition Matters. 


The matter of American competition continues 
to be somewhat anxiously discussed by steel makers. 
Note is made of the cireumstance that the Board of Trade 
has suddenly dumped upon steel masters an urgent 
inquiry of the reason for current American under-selling 
in neutral markets. While in some quarters high ocean 
freights for British steel conveyance are named as the 
main explanation, other and _ better-informed circles 
mention the effect of the late Government subsidies and 
the high cost of fuel in this country as decisive factors. 
Yet other steel makers assert that America is deriving 
considerable advantage from the circumstance that 
certain of its leading makers are to-day prepared to quote 
firm prices, while our own steel masters will only accept 
overseas orders et prices ruling at the date of delivery. 
This last condition, of course, makes all the difference 
to the chances of the respective nations in competing 
for orders at the present time. How long, however, the 
existing advantage will continue to America is very 
doubtful. There is springing up a powerful and increas- 
ing agitation in thet country for higher wages and shorter 
hours among the iron, stecl. and coal workers. The 
agitation indeed seems to be fast threatening American 
employers with a similar situation to that which our own 
employers are now having to face. The statement has 
gone forth that British steel makers are being under- 
sold by their American competitors by £5 per ton. Those 
best able to judge, however, state this week that the 
actual difference existing is only £4, and that in the 
Eastern markets the difference is indeed only £2 per ton. 
American wire rods are coming on to the Birmingham 
market at date at about £17 10s. per ton in Liverpool, 
and the demand is in excess of supply. Native material 
seems to have little chance on the score of price against 
the imported article. 


Advanee in Rolled Steel Prices. 


A market report this week alleges an advance 
in steel bars of 15s. per ton, by consent of the Minister 
of Munitions. The report emanated from quarters 
generally well informed, but some big steel firms which 
could hardly have been left out of account knew nothing 
of any re-arrangement. They stated, however, that if they 
had any steel bars to sell they would not entertain a 15s. 
advance on the £16 10s. now ruling for Zin. to 3in. rounds, 
as the price would not pay. The “controlled” price 
for home sales for March and onwards of small angles, 
tees, and flats, included under the head of “ extras,” 
is understood to be £17s. 5s. per ton. Soft steel hoops 
for export realise £20 10s: per ton. Considerable con- 
tracts for billets have been carried out at £11 12s. 6d., 
which price is to apply till the end of February in the case 
of provisional orders placed during or before January. 
For the rest, the limit has been definitely raised to £12 5s. 
for February and March. Special billets sell up to £12 15s., 
and in some cases £13 is quoted. Manufacturers express 
satisfaction atthe readiness with which orders are being 
placed at these figures. 











LANCASHIRE. 
(From our own Correspondents,) 
MANCHESTER, Thursday. 


Iron, Steel, and Metals. 


THE markets in iron and steel move only very 
slowly, if they move at all, and the lack of general confi- 
dence is very keenly felt. Confidence, however, cannot 
be established until natural conditions prevail, and we 
may be a very long way off yet from that consummation, 
however devoutly it may be wished. It is rather curious 
to find that both buyers and sellers are equally averse 
from business, and the sole object seems now to be to do 
as little instead of as much as possible. Nothing could 
more forcibly illustrate the peculiar state of the market 
than this one fact, that on both sides there is the same 
reluctance to do anything. 


Metals. 


There hes been a rather brighter fecling in the 
metal market, which is probably the result of the upward 
movement in tin. The price of this eccentric metal, 
after having touched £200 per ton, rallied as a result of 
the higher prices maintained in the East and the necessity 
on the part of consumers to buy some metal; but it 
would be rash to suppose that the improvement must 
necessarily be sustained. There has been some movement 
in the Welsh tin-plate trade, which is struggling gallantly 
against difficulties; but so soon as American makers 
can get their tin at prices near those in Great Britain 
their competition in tin-plate is bound to be very formid- 
able—at least, until we can get down our prices for steel 
sheets. Of this there does not seem any prospect, for 
the price of ‘tin bars ’’—/.e., steel billets suitable for 
making the sheets—-has been put up to £12 5s. here, 
which is very much more then the Americans have to pay. 
Copper remains weak and irregular, and there is at present 
no sgn of any general revival in buying, although prices 
both for standard and refined copper are getting more 
reasonable. Electrolytic copper for delivery in- three 
months is worth about £80, and this compares with £70 
taken for standard. It is not yet near enough to the 
latter, because the difference normally should not be 
more than £5, but it is not so extravagant as it was. 
Copper sheets, tubes, brass tubes, &c., have yet to be 
brought down to something near a reasonable price, 
for the present charges put our iron consumers at a great 
disadvantage, and are keeping them out of the market 
most effectually. Last year’s highest price for electro- 
lytic copper was £137 per ton, so the reader can see what 
progress has been made of late towards reasonableness. 
The question of scrap copper and brass is now looming 
large, and one could wish that the Government would 
publish particulars of its fine collection of scrap, so that 
we might at least know the worst. Tae only metal for 
which dealers in scrap are offering what seems a reason- 
able price is gun-metal of good quality, for which the 
demand seems fairly good. Reports of large quantities 
of copper scrap in Germany have been published, but it 
is impossible to say whether they are correct; and if 
they are, the matter does not concern our markets at 
present. Locomotive brass tubes are now quoted at 
about £7. per ton less than when we mentioned them last, 
the price, ls. 22d. per pound, being equal to about £137 
per ton; but this is almost as absurd as the former price 
if we compare it with the present value of first-class brass. 
The enormous premium charged for drawing tubes, 
whether of copper or brass, is a disgrace, and it is no use 
trying to disguise the fact. The output of spelter is 
being gradually reduced, and the reason given is that 
certain properties do not now pay to work. Prices here 
have been coming down, but business does not seem to 
have been stimulated. There were buyers for May 
delivery, but they wanted to get the price down to a 
little more than £30 per ton, and it is difficult to believe 
that such an idea is reasonable yet. Eventually no doubt 
we shall get spelter again below £30 per ton, but the whole 
of the expenses of producing, including wages, must come 
down first. One would be inclined to think that from 
£33 to £35 would be a fairly reasonable level as things 
are, or until continental spelter can again be produced 
in large quantities. In the lead market there. has been 
some slight indication of a better feeling. The official 
prices for prompt delivery are, of course, too high, but 
the price of £22 for forward delivery does not seem at 
present very unsafe. Of course, one can never know 
what the Government is going to do about its stock. 
Large lots might be put on the market, with a lowering 
effect. 


Foundry Iron. 


The supply of foundry iron in this market 
remains very smail, but a little Derbyshire is to be had 
at 98s. 8d. delivered, while theze are buyers for quite 
a large quantity; whether they will still want to take 
iron when the price is put up to £7 10s. per ton is more 
doubtful, and it is a little strange that makezs are so 
reluctant to sell while they have the subsidy—or do they 
perhaps expect that more than the amount of the subsidy 
will be added to the present price in May? This, -of 
course, is possible, and it is poss:ble that very high prices 
may be kept up for a time, but it is doubtful whether 
the trade can expand or even keep up under the burdens 
which it will be called upon to bear. Small lots of Scotch 
foundry iron are to be had occasionally, but the expansion 
in the supply of Scotch iron does not come on. Of Cleve- 
land iron one hears practically nothing in this market. 


Serap. 

So far as can be gathered, scrap iron is now being 
accumulated by merchants against the time when it will 
be legal to sell it at a fair price. The official prices, when 
compared with those for new material, are now simply 
ridiculous, and if the latter are maintained during the 
summer, ‘then those who have collected a large supply 
of scrap should be able to make a good profit. The 
scrap trade has been much hampered or rather unfairly 
treated, and it deserves to have a good time to make up. 
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The Engineering Trade. 

Speaking at a meeting of the shareholders in the 
National Gas Engine Company, Limited, last week, Mr. 
H. N, Bickerton said it would be difficult to conceive a more 
trying time for Government contractors than the year 
1918. With Government officials cutting down prices of 


‘contracts on the one hand, and Government Committees 


advancing wages on the other, together with the ever- 
increasing cost of material, it was satisfactory to be able 
to maintain the same profits as in 1917. Mr. Bickerton 
said the firm had been able to turn over almost entirely 
from war work to commercial work without dismissing 
any of its old employees. It had only dispensed with the 
services of those men and women who were temporarily 
engaged for war work. Referring to the engineering trade 
generally. Mr. Bickerton said this was undoubtedly 
entering upon a huge experiment of higher wages, shorter 
hours, with many sources of raw material cut off. These 
in themselves gave cause for anxiety, but when they 
were coupled with labour unrest, which was prevailing in all 
trades, it caused serious doubts as to. whether the engineers 
of Great Britain would be able to hold their own in the 
foreign markets. Sir Kenneth Crossley, the head of the 
other large firm building internal combustion engines, 
namely Crossley Brothers, speaking at a shareholders’ 
meeting last week, also referred to the labour problem. 
He said this company was the first in this part of the 
kingdom to recognise a shop committee, and to welcome 
co-operation in all matters affecting both sides. The 
company had not experienced any serious labour trouble 
since the short general strike in 1916. Sir Kenneth said 
there was only one way for wage earners to obtain the 
benefits they wanted, and that was by doing more work 
to earn them as they did in America. He said as a class 
there were no better or more skilled mechanical engineers 
in the world than the average members of the ‘* A.S.E.”’ 
and other trade unions, but the whole spirit in America 
seemed to be different. The average American worked 
his hardest while he was at it, and earned as much money 
as he could without any restrictions on output. He wished 
they could get that kind of spirit over here, as it was the 
only thing which would save the country from going 
down ‘hill in comparison. Large employers had great 
responsibilities, and the best of them realised that they 
must work for the good of their country, even more after 
the war than they had tried to do during the war. They 
admitted, too, that their methods were far trom perfect, 
but, to get any results at all, labour must meet them half- 
way. Without willing help on the part of labour all 
developments must be impeded, and many fresh enter- 
prises made too dangerous to attempt; whereas, there 
never was a time when it seemed so essential for those who 
had the means and the opportunity to risk their posses- 
sions and their savings for the benefit of those who were 
willing to work. In connection with the labour problem, 
it may be interesting to recall that the firm ot Mather 
and Platt, Limited, which was one of the first engineering 
concerns in the country to introduce the eight hours’ 
one-break working day, has now decided to give to all its 
workpeople a week’s holiday with full pay each year. 
The eight-hour day has been in force for twenty-five 
years, and in his remarks to the shareholders in the 
company last week, read in his absence by Mr. John 
Platt, the chairman, Captain Loris Mather, said the re- 
duction of hours below forty-seven or forty-eight per week 
was also economically possible, provided the workers 
would welcome the introduction of more machinery and 
mechanical appliances which would increase production 
and do away with monotonous processes now performed by 
d. 


Strike at a Motor Works. 


The strike at the Crossley Motor Works, Gorton, 
has come to an end after lasting three wecks. The men 
have returned to work without obtaining any concession 
from the firm, and it is to be hoped that other firms in the 
district will, when necessary, take an equaily firm stand 
in dealing with the unreasonable actions of some of the 
more hot-headed shop stewards. The strike arose out 
of the instant dismissal of a shop steward for an act of 
insubordination during working hours, and the workers 
demanded the man's re-instatement. The firm, however, 
decided not to enter into a discussion of the case until the 
strike was terminated. 


Chester’s Hydro-electric Power Plant. 


I have received from Mr. 8S. E. Britton, the 
city electrical engineer for Chester. a report on five years’ 
working of the hydro-electric installation. The report 
shows that Mr. Britton’s confidence in recommending the 
adoption of the water-power plant has been amply justified. 
During the five years completed on October 20th last, 


' 18,247,834 units were generated by the combined plants, 


9,625,819 units by steam, and 8,622,015 units by water. 
For the ssme period, the costs of generation were as fol- 
lows :—By steam, £25,957 and by water £5370 : the capital 
expenditure for steam amounted to £55,992, and for 
water £18,473. The difference in the cost of generation 
is due chiefly to the cost of fuel for the steam plant, 
which amounts to £16,217 for 18,895 tons of coal. The 
income derived by the undertaking from the sale of the 
current during the last five financial years averages 1. 96d. 
per unit, and amounts to £116,152, of which £56,540 was 
derived from current generated by the steam installation, 
and £59,612 by the hydraulic plant. After deducting 
revenue and capital charges incurred by the two generating 
installations, this leaves a balance of £14,368 from the sale 
of current produced by steam and £49,002 from that pro- 
duced by water power, together providing £63,370 to meet 
revenue expenditure and capital charges incurred by 
accumulators, distribution and administration, namely 
£47,820, and a surplus of £15,550 on the undertaking 
from the sale of current during the five years that the 
Hydro Works have been in operation. Briefly, it may be 
stated that during the five years that water has been used, 
the electricity undertaking as a whole has benefited to the 
extent of over £20,000. Now that the Hydro Works have 
stood the test of time, and proved their great utility, and 
having regard to the probability of the present high cost 
of fuel and labour being maintained, and to the neceasity 
of utilising natural resources to the utmost economical 
extent, Mr. Britton suggests that steps be taken to develop 


further the water power at the weir for the generation 
of electrical energy. He states that the existing installa- 
tion is capable of employing 66,000 cubic feet of water per 
minute, and of developing ,600 horse-power.. The flow 
of the river at the weir varies from 10,000 cubic feet per 
minute to 400,000 cubic feet per minute, and at times of 
maximum flow the water power amounts to 2800 horse- 
power. Whilst the whole of this amount of power could 
not, of course, be economically developed, there is a 
considerable margin which could be profitably used. 


Boiler Mountings. 


A paper was read on the above subject before the 
Liverpool Engineering Society, on the 19th ult., by Mr. 
J. Purves. Tne paper dealt with some of the more recent 
developments in marine boiler mountings, and described 
such means for further safeguarding the boiler as have 
suggested themselves to the author. The mountings 


reterred to were safety valves, water gauges, teed-check 


valves, blow-out apparatus and stop valves. With regard 
to the method of attaching the mountings to the boiler, 
the author said, generally speaking, riveted pads as 
usually fitted were of little value in providing compensa- 
tion for holes cut in the boiler shell. In the majority of 
cases, the disposition of the ribs on the valve branch 
threw two of the rivets on the longitudinal centre line 
of the pad, weakening both the pad and the boiler shell 
on the section where strength was most required, while the 
rivets had no value as compensation. The author also 
condemned the practice of fitting the safety valve, main- 
stop, filling valve and air cock in line on the crown of the 
boiler. The effect ot this, he said, was greatly to reduce 
the strength of the shell locally. 


Barrow-in-Furness, Thursday. 
Hematites. 


There is a busy state of affairs industrially in the 
hematite pig-iron trade of this district. A larger volume 
of iron is being smelted in the Cumberland district in order 
to meet the keen demand that exists both for ordinary 
and special brands of iron. On local account steel makers 
at Barrow and Workington are taking big tonnages of 
metal and good deliveries are being made by rail outside 
the district. The trade is wholly a home one. Nothing, 
however, is being done in the matter of deliveries for long 
dates ahead, on account of the change that will very 
shortly take place in the range of prices, the basis of which 
is now being discussed. In the meantime, full maximum 
rates are being charged with mixed numbers of Be3semar 
iron at 127s. 6d. per ton, and special brands at 140s. per 
ton, both f.o.t. 


Iron Ore. 


There is a keen demand for hematite iron ore 
and local smelters are taking up the whole of the supply, 
and are also using good tonnages of Spanish and similar 
ores, the importations continuing to be on a large scale. 
Iron ore is not quoted yet. 


Steel. 
In the steel trade there is a fair amount of activity. 
The general demand for steel sections is steady, with heavy 
rails at £10 17s. 7d. to £11 per ton, light rails at £13 10s. 
to £17,and heavy tram rails at £17 to £18 10s. per ton. 
Billets are at £10 7s. 6d. to £11 per ton. The plate mills 
at Barrow are still standing idle, and there is no immediate 
prospect of a restart. Ship-plates are at £11 10s. per ton, 
and boiler-plates at £12 103. per ton. The steel foundries 
are well employed. 


Fuel. 

There is a brisk demand for steam coal, which is 
quoted at 32s. 6d. to 33s. 6d. per ton delivered, with house 
coal at 34s. to 443. per ton. delivered For coke the 
demand is fuller and East Coast sorts are at 393. to 41s. 9d. 
per ton delivered, and Lancashire qualitics at 37s. 6d. per 
ton. Cumberland coke is largely used in the Workington 
district. 


Shipbuilding and Engineering. 


Vickers, Limited, have received an order from the 
Anglo-American Oil Company, Limited, for the construc- 
tion of a big oil tank steamer. A month ago, Messrs. 
Vickers were approached by the Barrow Town Council 
with a view to establishing new indusiries in which women 
could be employed. At the meeting of the Barrow 
Council on Monday last, a letter was read from Messrs. 
Vickers, in which they stated that they had given con- 
sideration to the question of peace products, and were 
still pursuing the subject in relation, not only to the 
employment of women, but as to male workpeople as 
well. So far as women were concerned, they had not yet 
been able to decide on any developments for which their 
works were suited, and which would not be conducive to 
difficulties arising between the trades unions and the firm. 





SHEFFIELD. 
(From our own Correspondent.) 


The University and Industry. 


THERE never was a time when the relations 
between industria] Sheffield and the University were 
so intimate and so mutually helpful as they are at present. 
It is precisely as it should be. It means that both interests 
are developing upon the right lines ; indeed, in the absence 
of a recognition of the need of each other the progress 
of a district like Sheffield would be retarded seriously. 
There is a sense in which the steel trade is not so dependent 
nowadays upon the University for research work as was 
formerly the case, because there are in existence here 
some of the finest research laboratories to be found in the 
country, staffed by chemists who thoroughly understand 
what is expected of them, but most of these men— 
certainly the pick of them—received their training at 
the Sheffield University. The foundation of those 
laboratories was furnished by the University, which is 





ever responsive to new demands being made upon it— 
demands which are the practical expression of that spirit 





of development and advance that indwells the Shoffielg 
steel industry. For years this spirit manifested itself 
chiefly in the armament and kindred works, the city’s 
oldest industry—the cutlery trade—being imperceptibly 
influenced, and departments like those of file and edge 
tool manufacture being almost equally lacking in enter. 
prise; but latterly there has been a serious awakening 
in these branches of the steel trade also, and to encourage 
in them the determination to rise to the highest possible 
level of modern practice is the task which the University 
has set itself, with the co-operation of advanced manu. 
facturers and employees. 


Financial Aid Needed. 


One of the fruits of the new spirit is the forma. 
tion of technical societies for the cutlery, file, edge tool, and 
saw trades, and to be present at the Mappin Hall of the 
University on the occasion of a meeting of any one of 
those societies is an absolute revelation. I have just 
been glancing through the manuscript of a lecture to be 
given there in a few days on the subject of files and file 
making. Never before has it been dealt with locally 
in such @ scientific manner. I have heard the merits of 
the rule of thumb extolled, and so far as file making is 
concerned the old craftsmanship knowledge that it repre. 
sents is an asset much too valuable to be laid upon one 
side or lost; but it could never afford that certainty 
of results and uniformity in manufacture which are 
demanded to-day. The new order requires the establish. 
ment of a sound method of production upon well ascer- 
tained scientific lines, so that from any given point output 
of precise quality and condition may be increased to any 
desired extent. That is what is now being aimed at— 
nay, that is what is coming, and very soon. Already 
a commencement has been made. The same thing 
exactly is occurring in the other trades mentioned, and 
the lectures and discussions now taking place at the 
University form the earnest of a new state of things in 
which the most modern engineering principles will be 
gradually applied throughout the industries, rejuvenating 
them and enabling Sheffield successfully to stand against 
the severest foreign competition which the years may 
bring. But the time has come when it is apparent that 
if the University is to Gontinue the good work, the trades 
in whose interests it is spending itself must make it their 
responsibility to see that it is not hampered for want of 
funds. At a meeting held in the Mappin Hall a few days 
ago a very broad hint to that effect was given, and, it is 
to be hoped, will be taken up 


What a Levy would Do. 


The meeting was held under the auspices of the 
Sheffield branch of the Institute of Metals. In future, 
said the President, Mr. W. R. Barclay, there must be a 
higher standard of efficiency in all industries. Tnat was 
where the true relationship of the University to industry 
came in. Tne times demanded that the University 
should study the conditions of each industry and should 
seek to probe all possible lines of advance. This could 
be done if the several trades associations, both capital 
and labour, could combine with the University in develop- 
ing scientific and technical efficiency in much the same 
way as those trades associations came together to promote 
the material interests of either employers or employees. 
Was it not equally important that similar combinations 
should exist to promote technical and scientific efficiency ? 
Indeed, in many respects the latter would enable the 
problems of the former to be more readily and more 
completely solved. Technical efficiency spelt shorter 
hours, better conditions, and higher wages. It meant 
the elimination of monotonous or degrading conditions 
of industry. Was not this, asked the President, worth 
at least an equal levy to that which both employer and 
workman readily contributed to their respective unions ? 
Yet such a contribution to its funds would solve all the 
financial problems of the University, and enormously 
increase its influence and power for good in local industries. 
Personally, I teel sure that such an appeal will not go 
unheeded. Sheffield men are shrewd and know when 
they have a good thing. They regard the Applied Science 
Department of the University as one of the greatest 
possible blessings for industrial Sheffield, and will doubtless 
see that the necessary funds are forthcoming. Waen 
the University took an important part in the reorganisa- 
tion and modernisation of the glass trade, funds for the 
erection of a model glass works for research work and the 
establishment of a Department of Glass Technology were 
soon forthcoming—although there is still, by the way, 
a substantial sum required for the completion of the 
work—-and when the subject of refractory materials was 
taken in hand by the Geological Department of the 
University such practical support was at once given that 
a separate department and laboratory were possible. 
The meetings of the new technical societies in the Mappin 
Hall are attended in large numbers by employers, managers, 
workmen, and trade union officials, all intent upon giving 
the new spirit an opportunity of working out the much- 
needed reform, and if that end can be hastened by a levy 
for the funds of the University, the levy, I think, will 
be laid. 


General Conditions. 


It is impossible to record any improvement 1n 
the general trade situation here, nor is it likely that any 
will come until the seething waters of labour discontent 
have found their level and are quiet. A member of one 
of the firms told me the other day that he regarded all 
that is occurring in the labour world at the present time 
as a “healthy sign,” that labour discontent was a right 
and proper condition “up to a limit.”” Whether or not 
ne thought that limit had been reached I did not ask, 
but I do know that all this display of ‘ healthiness ” is 
knocking the bottom out of trade development hopes, 
and that in all probability by the time labour has decided 
upon the exact number of hours per day it intends to 
work and the minimum amount of wages it proposes to 
accept it may matter precious little how few hours are 
worked by anyone, because the cup of good trade will 
have been quaffed by oversea competitors, and only the 
dregs will remain for us. It is really tragioal to witness 
this quarrel about the distribution of profits which have 
not yet been earned, and may never, except in a very 
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small degree, be ours at all. Instead of playing to the 
gallery with premiums on unemployment, if the Govern- 
ment would spend the money either in the establishment 
of State factories or the subsidising of expansions of 
businesses already established, the men and women now 
pringing themselves down to life on a pound a week and 
nothing to do for it could be employed upon sound pro- 
ductive work; and if at the same time greater facilities 
and encouragement were given for the development of 
the overseas trade, practical reconstruction work might 
be got on with. I thought we had made up our minds 
to eliminate industrial waste, and here is a State system 
for the waste of labour, time, money, and expansion 
opportunities. Sir Charles Allen, speaking here on 
Monday as chairman of Henry Bessemer and Co., Limited, 
said: ‘* There is some difficulty, in view of the prevailing 
deplorable unrest and agitation of the labour market, to 
speak of the future. Any forecast is very speculative, 
but the world’s markets generally are hungering for steel 
materials of every class, and it only remains for labour 
to be anything like reasonable in order to take advantage 
of the one golden opportunity such as this country has 
neve" before experienced, end by means of which capital 
ant labour may enjoy many years’ prosperity in united 
effort.””. That, added Sir Charles, was the view of em- 
ployers generally, and, speaking for himself, he had too 
much faith in the majority of the workmen to think that 
they were going to extremes and to kill the goose that laid 
the golden eggs. However, the trade position is not all 
bad. Those branches—light steels—previously men- 
tioned as booming are as busy as ever, and an enormous 
amount of business is coming in for tram treck work 
and railway material, the call for manganese steel being 
said in some quarters—though denied in others—to be 
very strong. High-speed steel departments are not 
doing much yet, but the demand for files is heavy. One 
new file works is almost ready to begin operations, and 
another one is being spoken of. 


Submarines as Scrap. 


Sheffield is proud that its steel was chosen as 
the material for the wonderful paravanes. The fact of 
their manufacture was known well enough locally, though 
until recently, of course, nothing could be said of the 
matter. As I write, an interesting item of information 
has come to hand from the Sheffield representative of a 
well-known firm in the iron and steel scrap trade. It is 
to the effect that his firm has just had its tender accepted 
by the Admiralty for the purchase of twenty-five German 
submarines, at present lying at Chatham, Portland, 
Blyth, and Buncrana (Ireland). It has already been 
stated that the Paris Conference has decided against 
submarine warfare by any country in the future, so that 
these vessels will make useful scrap. 


Iron, Steel, and Coal. 


Pig iron keeps in short supply as to common 
qualities, but hematite is easier. Bar iron is still difficult 
to buy, particularly “Crown.” The supplies of Swedish 
iron and steel in Government hands are very considerable, 
and presumably this will all be on the market sooner or 
later. Steel is plentiful, and alloys of high-speed steel 
are a glut. “ Staigless”’ steel is now being made freely 
for commercial purposes, chiefly cutlery, but the price 
to users is too high yet to make it as popular as it soon 
would be at rather lower rates. So far as fuels are con- 
cerned, there is a little stocking being done against ‘ possi- 
bilities,” but gas concerns and railways could do with a 
great deal more than is reaching them. House coal 
supplies continue to be very limited. “In steams, South 
Yorkshire hards are quoted 23s. to 23s. 6d.; best Derby- 
shire, 22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; cobbles, 
ditto; nuts, 21s. to 22s.; washed smalls, 18s. 6d. to 
19s, 6d.; best hard slacks, 18s. 3d. to 18s. 9d.; seconds, 
17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; peas, 
16s. to 16s. 6d.; and small slacks, 13s. to 14s. In house 
sorts, branch is quoted 27s. to 27s. 6d., and best Silkstone 
23s. 6d. to 24s. 6d., all per ton at pit. Blast-furnace 
coke is moving steadily, and is firm on maximum rates. 


Selling the Shell Factories. 


Efforts are still being made to have the National 
Projectile Factory at Templeborough converted into a 
a “ peace” factory, wherein many of the 4000 women who 
formerly made shells there, but who are now unemployed, 
might be found work again. At Barnsley there are 
two national shell factories, and the sale by auction of 
these should have commenced on Monday last. A hitch 
in the negotiations occurred, however, through the 
absence of the title deeds or something of the kind, and 
the sale has had to be postponed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Shipyard Strikers Return to Work. 


As was generally anticipated after the decision 
arrived at during last week, the boilermakers, shipwrights 
and blacksmiths along the North-East Coast resumed work 
for the most part on Monday. Thus ends the strike against 
the forty-seven hours week agreement—a strike which 
failed in its object, and, moreover, caused serious loss of 
wages and much hardship to thousands of men and those 
dependent upon them. The forty-seven hours’ week is 
to be given a trial, and it is expected that the unions will 
meet the employers in conference to discuss the lieu and 
piece rates. The strike lasted eight weeks, during which 
the output in the shipyards was reduced to a very low 
level. However, happily, it is at an end now, and the hope 
may be expressed that the loss of output entailed will be 
made up as far as possible. 


Cleveland Iron Trade. 


Many irritating difficulties surround the Cleve- 
land iron trade at the present time. The furnaces are 
working badly, supplies of foundry iron are woefully short, 
and in order to permit urgent home needs being met, the 
export trade has been almost entirely suspended. As a 
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result, American iron is finding its way into European 
markets at prices considerably in excess of the British 
maximum, It is an irritating position for our exporters 
to be in, but in the present circumstances they are quite 
helpless, for although licences are available they simply 
cannot get theiron. The Italian trade, which has hitherto 
passed chiefly through official channels, is now open to 
merchants, but the arrangement of credits is a matter of 
great difficulty, a special permit being necessary from the 
Italian Government, in addition to the import and export 
licences. Neutrals are also clamouring for iron, but their 
needs for the time being must go unsatisfied, for home 
requirements must come first, end even these cannot 
be adequately met. Apart from the inadequate produc- 
tion of foundry iron, the truck shortage also tends to 
restrict deliveries, although the position in this respect is 
not so acute as it has been; still, the transport facilities 
are not equal to the needs of the trade, end attention has 
age'n been turned to the delivery of iron to Scottish 
consumers by sea. Forge iron is reported to be fairly 
plentiful, and good sales are being made for mixing pur- 
poses. For home consumption, No. 3 Cleveland G.M.B., 
No. 4 toundry, and No. 4 forge are still quoted at 95s., 
and No. | at 99s. ; whilst for export, No. 3 is 145s. and No. 
1, 149s. 


Hematite Pig Iron. 


The output of hematite pig iron has been so increased 
that there is now a surplus after home needs have been 
met, and efter some delay it appears that the authorities 
are issuing an occasional licence for export, though the 
bulk of the applications are still heing turned down. 
No difficulty is experienced in obtaining allocations for 
home consumption, but the truck shortage tends to render 
deliveries uncertain. The price of mixed numbers con- 
tinues to be 122s. 6d. for home consumption, and 172s. 6d. 
for export. 


Iron-making Materials. 


A quiet tone characterises the foreign ore trade 
Deliveries are scarcely so heavy, but consumers are pretty 
well stocked, and are still holding off, only an occasional 
small transaction being recorded. Unceasing pressure 
for deliveries is the dominant feature in the coke trade, 
but supplies are barely adequate for the needs of the 
furnaces, and not a little of the trouble at the latter is due 
to this cause. With the fear of a coal strike, everyone 
is eager to accumulate stocks, but there is no chance 
todoso. Good medium furnace qualities are 35s. delivered 
at the works, 


Iron and Steel Exports Dwindling. 


At the present time, when everyone is looking 
forward to a considerably increased export trade to restore 
to some extent the financial position of the country, it is 
very discouraging to find that the shipments of pig iron, 
manufactured iron and steel from the Cleveland district 
are steadily dwindling. Since the signing of the armisiice, 
the exports from this district have actually fallen to lower 
levels than at any period during the war, and as this is the 
chief district of export for iron and steel for the United 
Kingdom the decline has more than a local significance. 
The position appears still more serious when it is remem- 
bered that whereas during the war period lack of tonnage 
tended to restrict exports, there is now ample cargo space 
at the disposal of the trade. Official restrictions have been 
almost entirely removed, and foreign consumers are 
clamouring insistently for supplies. The fact is that the 
output particularly of pig iron is so restricted that there 
is barely sufficient for home needs, and the consequence 
is that merchants have to stand more or less idly by and 
watch American competitors gain a footing in markets 
which they had come to regard as almost exclusively 
their own. The position is certainly most disappointing, 
and, unfortunately, there is no immediate hope of any 
substantial improvement, the first essential in any real 
expansion in the export trade being a better supply of 
raw materials—and particularly fuel—for the furnaces 
The shipments of all classes of pig iron and _ finished 
material during February from the Cleveland district 
amounted to only 20,747 tons. In pre-war days the 
monthly average would be about 160,000 tons, but even 
in January the aggregate was 49,461 tons and the lowest 
monthly figure recorded during the war period was 35,754 
tons in March last, which is just 15,100 tons more than last 
month’s total. Nearly three times the pig iron was shipped 
abroad in January than was exported in February, the 
respective figures being 30,011 tons and 10,555 tons. 
Every country got smaller supplies, but the most marked 
falling off was in the shipments to Italy, which fell from 
10,144 tons in January to 1286 tons in February, whilst 
France took only 8316 tons as against 13,717 tons in 
January, the February total being the smallest recorded 
since September, 1915. The foreign shipments of manu- 
factured iron and steel amounted to only 5695 tons as 
against 16,315 tons in January. On the other hand, 
more was shipped coastwise, 2859 tons being so delivered 
as compared with 1765 tons in January. The aggregate 
coastwise and foreign deliveries were thus 8554 tons, 
compared with 18,000 tons in January, and 14,176 tons in 
December. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trades is rather disquieting at the moment, various causes 
having given rise to a certain uneasiness. Indeed, the 
prevailing note has become somewhat pessimistic. The 
transition period is apparently going to be much longer 
than was anticipated. The uncertainty created by the 
labour unrest is undoubtedly checking progress in launch- 
ing out in new trade enterprises, but that is only one of the 
causes. The cost of production and the question of a 
further adjustment of subsidies are also serious factors, 
more especially in regard to the opening out of fore'gn 
trade. The fall in freights has not brought much relief, 
and until steel prices ease matters are not likely to be much 
better. At the end of April there is to be a further 
advance consequent upon the withdrawal of the pig iron 
subsidies. The circumstances are such that manufacturers 
have considerable difficulty in quoting prices for contract 
work required on export account. In many cases orders 





are being booked on the understanding that prices current 
at the time of delivery shall be the basis of payment. There 
are, however, one or two bright spots. One is the trade 
in steel rails. _ Railway and tramway tracks throughout 
the country are badly in need of renewal, and orde s for 
these classes of material are coming forward in large 
volume. The resumption of work in the shipyards has 
come not a moment too soon, for specifications for ship- 
building material weve beginning to show a serious falling 
off. This section of the trade will now, no doubt, show 
considerable activity. The finished iron trade continues 
fairly brisk. The bulk of the output is still taken up on 
home account, for, although inquiries from overseas are 
certainly more numerous, export trade is to some extent 
a dead letter. Several advances in prices have been 
sanctioned this week. \ Principal quotations for the home 
trade are as follows :—Ship, bridge and tank plates, £14 ; 
ditto, thin, £16; chequer plates, £15 10s.; boiler platey 
£15; angles and bulb angles, £13 12s. 6d.; small angles, 
tees and flats, re-rollers only, £17 5s.; steel joists, 
£13 12s. 6d.; rails, 60 lb. and over, £13 7s. 6d.; 50—60 Ib., 
£13 10s.; small rounds, squares and hexagons, re-rollers 
only, £17 5s.; ordinary ditto, £14 5s.; mila steel billets, 
slabs, sheets and tin-plate bars, ordinary qualities, £12 5s.; 
forging qualities, £12 15s.; ingots for re-rolling, £9 5s. 
Export prices are as follows :—Steel ship, bridge and tank 
plates, £16 10s.; ditto, thin, £19 10s.; steel boiler plates, 
£17 103.; steel chequer plates, £18; angles and other 
sectional material, £16 2s. 6d.; rounds, squares, hexagons, 
£18; ditto, small, £20; rails, 50lb., £15 12s. 6d.; rails, 
60 Ib., £15 10s.; billets and blooms, £14 to £15 10s.; iron 
bars, £20; steel plate cuttings, suiteble for re-rolling, 
£13 19s.; rails, hollow bridge, 45 lb. and over, £17; 


‘rails, second-hand, all sections, £13 ; sheet bars and tin- 


plates, £13 17s. 6d.; puddled iron bars, £15 5s. 


The Coal Trade. 


The coal market is somewhat dull and tied up, 
so far as new business is concerned. Trade is freely and 
urgently offering at full current prices, but buyers cannot 
get any response. In view of the outlook, and also the 
acute and protracted scarcity of supplies, sellers decline 
to operate for any forward period. Tonnage is plentiful, 
ana long tail of steamers on turn with consequent delays 
is the common experience. As a matter of fact, the 
authorities are keeping a tight hold of the output, par- 
ticularly of steam end gas coals, and are protecting the 
home position before allowing any surplus to be shipped to 
the Allies. As to the neutral demand it necessarily takes 
third place. Inquiries from Scandinavia continue to flood 
the market, and the short supplies from this country have 
apparently driven Swedish buyers particularly to place 
orders for American coal. In the open market best 
steams can readily obtain 90s. for March, or even up to 
May delivery. Small steams are equally firm, and 
supplies offering are much below requirements. Best 
Blyth smalls can readily be sold at 70s., while other sorts 
are in steadier tene at 60s. Second-class steams are 
nominal. There is little movement in the gas coal market, 
as production is practically taken up in meeting the ordi- 
nary home contracts and for France and similar destina- 
tions. Prime gas coals are worth 65s., and for second 
descriptions 60s. is steadily maintained. The bunker coal 
market is quiet. Open market inquiries are not so 
plentiful, and supplies moderately abundant. The tone, 
however, is easing. Good ordinary qualities are offered 
at 57s. 6d. to 60s., and superiors at 70s. There is no 
change in the position of the coke trade. The output is 
barely equal to requirements, which are mostly confined 
to home consuming works. The maximum quotations 
for the Allies are as follows :—Best Blyth steams, 37s.; 
Tyne primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; second 
steams, 32s. 6d. to 34s.; North Northumberland smalls, 
25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 31s. to 32s. 6d.; 
peas and nuts, 31s. to 32s.; best gas, 32s.; second gas, 
30s. 6d.; coking coals, 31s. 6d.; coking smalls, 30s. 6d.; 
household coals, 35s. to 37s.; foundry coke, 50s.; gas-house 
coke, 40s.; best bunker coals, 34s. to 34s. 6d.; ordinary 
qualities, 33s. to 33s. 6d.; specials, 39s. Principal quota- 
tions for the home trade are as follows :—Northumber- 
lands: Best Blyth steams, 33s. 6d. to 35s.; second Blyth 
steams, 29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 
35s.; unscreened for bunkers, 27s. 6d. to 29s.; household 
coal, 26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; 
smithies, 3ls. 6d. to 36s. 6d.; North Northumberland 
smalls, 25s. 6d.; peas and nuts, 3ls. Durhams: Steam 
(locomotive), 33s. to 35s.; special Wear gas, 27s. 6d. to 
30s. 6d.; ordinary bunkers, 30s.; best qualities, 31s. 6d.; 
superiors, 34s.; smithies, 3ls.; peas and nuts, 31s.; coking 
coals, 29s. to 30s. 


Big Developments on the River Tees. 


Important developments of the river Tees and its 
trade were foreshadowed at a meeting of the Tees Con- 
servancy Commission at Middlesbrough on Monday. 
The developments include the reclamation of another 1100 
acres of tidal foreshore on the North or Durham side of the 
river, the possible establishment of the Tees as the port of 
call for a bfg line of steamers, and the prospective acquisi- 
tion of a site for the erection of petroleum tanks on a big 
scale. ‘The general manager (Mr. J. H. Amos) submitted 
a plan showing an area of about 1100 acres of tidal fore- 
shore at Saltholme and Greatham, including what is known 
as the ‘“ Seal Sand,” preliminary investigations of which, 
he suggested, should be made with a view of the necessary 
Parliamentary power being applied for in the autumn of 
this year. The whole of the Tees tidal foreshore, for which 
Parliamentary or other authority had been received, had 
been reclaimed, or arrangements for that purpose com- 
pleted, and the time had now arrived when steps for this 
further reclamation should be put in hand. Authority 
was given by the Commission to make the preliminary 
arrangements necessary for placing the proposals before 
Parliament. Sales of reclaimed land on the south or 
Yorkshire side of the river were reported to have been 
made to the Tees: Furnace Company, to Smith’s Dock 
Company, Limited, for extensions, and to the Admiralty 
for the purposes of a naval base. The general manager 
also reported upon interviews in London with the managers 
of a large line of steamers with a view to the establishment 
of the Tees as the port of call. A meeting had also taken 
place in London with the representatives of a large com- 
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pany with respect to an inquiry the company was making 
m connection with the importation of petroleum. The 
company’s attention had been drawn to suitable sites on 
the river for the erection of storage tanks, and other 
information was afforded in regard to moorings for tank 
steamers. The Commissicn has appointed a committee to 
deal with the scheme of advertising the river Tees and its 
commercial aspects, and generally the development of the 
trade and commerce of the district. 








SCOTLAND. 
(From our own Correspondent.) 


Outside Competition. 


. THE reduction in ocean freights, coupled with the 
present attitude of labour, is providing food for serious 
thought in respect to outside competition in home markets. 
In pre-war days there was a certain quantity of competitive 
imports, but in those days local producers were more 
favourably placed with regard to oncosts, &e. Present 
prospects, so far as the home trade is concerned, are largely 
bound up in what kind of settlement is ultimately come to 
with labour. The competition in overseas business is 
not likely to grow less severe, and the necessity of a return 
to pre-war activites in this direction cennot be too strongly 
urged. Many of the local industries found their most 
juerative branch in the export department, and now that 
war work has practically disappeared a return to former 
connections is essential. Up to the present, home demands 
have absorbed the bulk of the output of most classes of 
material, but when the accumulated orders have been 
worked off producers will again be on the look out for 
business, and when that time arrives the loss of overseas 
customers will be a severe strain on industry unless the 
home manufacturer is able successfully to compete in the 
new markets which are likely to arise out of war conditions. 


Publie Schemes. 


The Middle Ward of Lanarkshire is considering 
schemes of improvement which will be necessary at an 
early date, the total cost of which will border on £3,000,000 
The schemes include the improvement of roads, the open- 
ing of new quarries, and the introduction of mechanica! 
traction for the scavenging of streets, also the acquisition 
of existing gasworks, and the construction of new gas- 
works and additional drainage end lighting facilities, 
The building of 3000 houses is also included. 


Pig Iron. 


There is no change in the pig iron trade. A 
good demand is being experienced for hematite and 
foundry qualities for home consumption, but the latter 
remains very scarce. Forge continues in fair supply. 
Exports are still of little account. 


Finished Iron and Steel. 


A comparatively good general bus‘ness is beng 
done, but markets are still somewhat unsettled by the 
labour unrest, and consumers for the most part are only 
contracting for immediate wents. Steel makers have good 
business on railway and shipbuilding account for steel 
ship and boiler plates and also miscellaneous sections. 
O-dinary commercial business in steel sheets is on the in- 
crease and foreign buyers are now more in evidence. 
Malleable ironmakers are doing a steady business in the 
various sections, chiefly on home account, export values 
being still much too high to induce buyers. Rivet, bolt, 
and nut producers are very busy, and tube makers also 
have plenty of good orders. 


Coal. 

The past week has been a busy one in the Seotet- 
coal trade, and collieries have been severely taxed. Local 
industrial and household demands are heavy and stocks 
are low. In the Lothians and Fifeshire, apart from home 
business, a fair amount of export orders has been put 
through, and from the latter some good neutral cargoes 
have been dispatched, which realised high prices. The 
aggregate shipments for the week amounted to 134,716 
tons, compared with 129,522 in the preceding week, 
and 148,689 tons in the corresponding week last year. 
Prices are unchanged. y 








WALES AND ADJOINING OOUNTIES. 
(From our own Correspondent. ) 


The Coal Commission. 


THE Coal Commission, its constitution, and the 
probable results of the inquiry have formed the chief 
topie of discussion in coal trade circles this week. So far 
as its constitution is concerned there is no denying the 
fact that members of the commercial community are 
disappointed, and the fact that there are six members 
who are socialists and avowed supporters of nationalisation 
of mines is viewed as prejudicing the impartiality of any 
decision or recommendation that may be come to from the 
point of view of national interests. It would not have 
been so bad if three of the representatives of labour 
had been moderate men, whose judgment of the facts 
and figures before them would not be warped by extremist 
notions. On the whole, however, many owners and others 
engaged in the trade are inclined for once in a way to 
share the opinion of that advanced miners’ leader, Mr. 
J. Winstone, vice-president of the South Wales Miners’ 
Federation, who has stated that “ the inquiry would lead 
nowhere, because there was absolutely no power vested 
in the Commission to give any decision. Probably six 
of the commissioners would report in favour of nationalisa- 
tion and the others against, with the result that the nation 
would be in the same position as before plus, of course, 
the information that would have been collected.” If this 
should be the case, the question arises; Is there to be 
@ national strike, with all ita disastrous consequences, 
or ean the coalowners suggest a scheme for the reconstruc. 
tion of the coalmining industry, A scheme has been sent 





to all the district coalowners’ associations in the country 
by the Executive Council of the Mining Association of 
Great Britain, and although its complete details are 
withheld, still the proposals in a general way appear to 
be very well known. The scheme provides, among other 
things, for the adjustment by agreement with the repre- 
sentatives of labour for each district of a minimum standard 
wage for each class of labour ; the cost of stores materials ; 
rents, royalties, rates, insurances, &c.; the rate per ton 
to cover management costs, rate of interest on capital, 
&c. The average basis cost of production having been 
ascertained, and the average selling price of coals settled, 
the difference will be available for division between the 
workmen, the management, and capital in proportions 
to be agreed with the workmen, whose share will take 
the form of a percentage addition to the standard rates 
in operation at the collieries. It is calculated that the 
scheme supplies a real incentive to the men to secure the 
reduction of costs by increasing output. While the 
co-operation of the workmen is provided for, it is rather 
difficult to define its exact extent, or as to how the proposals 
will shape in practice. The chief argument that will be 
used against the scheme will be that it does not directly 
meet the present demands .of the miners respecting hours 
and wages, and it is questionable whether the miners 
are disposed to wait and give the time necessary to come 
to agreement with the coalowners on the lines of their 
scheme. On the other hand, the experience of South 
Wales as regards the establishment of pit committees 
representing the management and the men at the collieries 
has not been a happy one. However, that fact should 
not be permitted to act as a bar to a further effort. 


Selling Agencies. 


The question is understood to have been con- 
sidered recently by leading coalowners in the country 
and prominent tin-plate manufacturers as to whether 
central selling agencies, both in respect of the inland and 
export trade, should not be established. The view is held 
in some quarters that if trade is to bear the heavy charges 
left as the result of the war, greater co-ordination and 
combination will be necessary. Coalowners in this 
district of whom inquiry has been made have so far not 
heard of the proposal, and doubt whether it is possible 
of achievement. The report goes that methods by which 
the objects desired may be attained have been discussed, 
but differences of opinion prevail as to the form of the 
suggested organisation, and this has operated so far against 
any definite action. There is no district in the country 
where so many grades of coal are produced as in South 
Wales, and it is regarded as impossible of attainment to 
secure combination to the extent that would be effective. 


Dowlais Men Idle. 


Serious trouble has again arisen at the Dowlais 
collieries owned by Guest, Keen and Nettlefold, Limited. 
The whole of the workmen, including those engaged at 
the coal washery, the number altogether being nearly 
five thousand, have come out on strike. Their action 
is quite irregular, and the indications are that the stoppage 
of work will be prolonged. No negotiations between the 
management and the men are taking place for a settle- 
ment of the disputes, and the horses have been brought 
up from the pits, which points to the fact that there is 
no prospect of an early settlement. The men have 
pledged themselves not to return to work until their 
claims are conceded, viz., (1) the establishment of a new 
house coal delivery scheme; (2) the recognition of the 
workmen engaged at the washery at the Dowlais Steel 
Works as members of the South Wales Miners’ Federation ; 
(3) the remedying of the minimum wage trouble at the 
Nantwen collieries. With regard to the first claim, it is 
understood that the owners declined to concede it because 
another scheme agreed to by the men is already in opera- 
tion, while, as to the second claim, the owners contend 
that this dispute is now before the Conciliation Board. 


Steel Workers’ Demands. 


Dissatisfaction prevails in South Wales with the 
award of the Court of Arbitration on the recent application 
by steel workers for an increase of Is. 6d. per man and 9d. 
per boy for all persons engaged in the steel trade. The 
arbitrators decided against the men on the main claim. 
The men contrast their position with that of the miners, 
and contend they are worse off now than before the war. 
They have had altogether a 76 per cent. increase in wages, 
whereas they state that the cost of living has gone up 
134 per cent. The Executive Council of the South 
Wales and Monmouthshire Iron and Steel Trades Sliding 
Scale, at a meeting on Saturday, decided by a majority 
to ballot the workmen on the question of terminating the 
sliding scale agreement of 1917. In the meantime the 
districts were asked to consider the following resolution, 
viz.:—‘* That application should be made at once to the 
Ministry of Labour for a 50 per cent. advance on gross 
earnings, and that clauses 3 and 9 in the present sliding 
scale agreement—dealing with independent representation 
on the Wages Board and with wages—should be eliminated, 
and that the Ministry should institute an inquiry into the 
conditions of labour, selling prices, and profits of the steel 
industry.” About 10,000 men are involved, and the 
agreement affects the workmen at the Dowlais, Ebliw 
Vale, Blaina, Cyfarthfa, and Cardiff-Dowlais works. 


Current Business. 


Business has been on a diminishing scale for export, 
owing to the increasing difficulties in obtaining the release 
of coals. Business men have rather turned their attention 
to preparing for the Coal Mines Commission inquiry. It 
may be stated that Mr. Finlay A. Gibson, the secretary 
of the Monmouthshire and South Wales Coalowners’ 
Association, has been asked by the Mining Association 
of Great Britain to undertake the task of dealing with all 
returns and statistical information to be laid before the 
commissioners, and the coalowners’ representatives on 
the Conciliation Board have approved of his appointment 
in this capacity The South Wales Miners’ Federation 
Executive has put forward the name of its general 
secretary, Mr, T. Richards, as the witness for the miners 
in this district, while coal exporters have decided to set 
up @ committee representative of the Oardiff, Swansea 
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! and Newport Chambers of Commerce to collate evidence, 


Despite, however, the rather quieter tone prevailing in 
coal trade circles, shipments are proceeding very actively 
on Government and Allied account. The quantity of 
tonnage available in dock is abnormally great, and the 
demand for large coals is éxtremely brisk. Supplies 
are scarcely equal to the requirements, while bunker 
smalls are also in great request, collieries having more 
orders on their books for prompt loading than they can 
conveniently deal with, but so far as dry smalls are con. 
cerned a scarcity of orders is being experienced. Traftic 
delays are responsible for some collieries not working 
very smoothly, as empty wagons are not returned 
promptly, but most undertakings are very busy. Coals 
for neutral countries are more difficult to get released, 
Patent fuel works are very actively engaged, but the 
position of coke manufacturers has not altered for the 
better to any extent, as, although export licences have 
been granted more freely, the difficulty is to get tonnave 
allocated. Pitwood supplies continue on the short side, 
and so far no deliveries have taken place from Spain or 
Portugal, but it is hoped that before long supplies will 
be obtained from Scandinavia now that permits to import 
will be granted. Schedule prices for coal, patent fuel, &«., 
remain unaltered. 


LATER. 


The market shows no change, except that supplies 
of coal are being released a little more freely for shipment 
to neutral destinations. An extension of the trouble 
at the Dowlais collieries is threatened, as the locomotive 
enginemen and firemen have decided to suspend work 
on Friday unless the trouble with the miners is settled. 
Should the enginemen and firemen strike this will mean 
a stoppage at the iron and steel works, and another 4500) 
men being rendered idle at the end of this week. 


Newport. 


The market for Monmouthshire descriptions 
keeps very firm, colliezies having practically no free 
supplies available for early loading, as their bookings are 
so heavy. Tonnage in dock is in good supply. Smal! 
coals are being absorbed pretty freely, but large coals are 
very tight. 


Swansea. 


The anthracite market has ceveloped rather 
more irregularity, prompt orders being none too numerous 
for the better grades of large coals. Machine-made 
qualities are steady, but rubbly culm and duff are quiet. 
The demand for steam coals is steady. | 


Tin-plates. 

There has been an improved demand for tin- 
plates during the past week, and the tone of the market 
is firm. Advance in wages and altered working hours 
have enhanced costs, and in the present uncertain position 
regarding coals manufacturers are cautious about further 
sales. ‘Tin-plates for the home market are 33s. 104d. 
for L.C., 20 x 14, net at make*s’ works ; block tin, £226 10s. 
per ton cash, £218 per ton three months; copper, £74 
per ton cash, £70 per ton three month, Lead; Spanish, 
£28 per ton ; spelter, £38 per ton. 





Dinner To Sir Ernest Morr.—The heads of Departments in 
Group ‘‘ M”’ of the Ministry of Munitions, which group covered 
a number of the most important key industries, entertained their 
late chief, Sir Ernest W. Moir, Bart., to dinner at Claridge’s 
Hotel, on the 27th ult., and presented him with a handsome 
salver, upon which were inscribed the autograph signatures of 
the members of the staff, as a token of their great esteem for him, 
and their high appreciation of the work he so successfully carried 
out on behalf of the Ministry of Munitions, not only in Great 
Britain, but in other countries of the world. Sir Ernest Moir 
was associated with the Ministry of Munitions in its initia] stages, 
being invited by the present Prime Minister to assist him in 
converting the industrial workshops of the country for the 
purpose of producing itions of war. 

Tse FepeRaTiIon oF Britisn Inpustries.—The Federation 
of British Industries, which represents 20,000 firms,’with a total 
capital approaching 5,000,000,000 pounds sterling, has been in 
communication with M. Clementel and with Lord Derby, and 
arrangements have been made for the reception of a delegation 
to confer with the important industrial interests of France. 
The delegation which will spend next week in Paris, was to have 
been received on March 5th by M. Clementel and the British 
Ambassador, and by the Congrés du Génie Civil and the Federa- 
tion des Industrielles et C ciales Fr i Tt will be put 
in touch with various other French industrial organisations. 
The object of the delegation is to discuss the methods by which 
British industry can co-operate in the industrial reconstruction 
of France, and the various problems connected with post-war 
trade between the two countries. The headquarters of the 
delegation are at the Hotel Continental, Paris. 


Contracts.—The Dowson and Mason Gas Plant Company, 
Limited, Levenshulme, Manchester, has received an order for a 
70ft. ‘‘ Weardale ” angle bar furnace from Vickers, Limited, 
Barrow-in-Furness. Two similar furnaces were installed in 1910, 
and this is a repeat order. It has also just completed for the 
oe Shipbuilding and Dry Docks Company, Limited, a 63ft. 
‘* Weardale ” frame heating furnace, and has in hand for Swan, 
Hunter and Wigham Richardson, Limited, for their Sunderland 
yard, a 45ft. frame furnace, and for their Wallsend yard a plate 
furnace 26ft. by 6ft. wide. For the Middle Docks and Engineer- 
ing Company, Limited, it has just completed a towns gas-fired 
plate furnace 40ft. long by 10ft. 3in. wide. This is stated to be 
the largest towns gas-fired furnace for plate heating work that 
has been installed in this country, and is, we are informed, giving 
very satisfactory results. Other orders include one received 
from the Pemberton Tin-plate Company for a gas-fired bogie 
annealing furnace 85ft. long, and one *‘ Weardale ”’ billet heating 
furnace 20ft. by 6ft. just completed for the Briton Ferry Steel 
Company.—The Hydraulic Engineering .Company, Limited, 
Chester, has secured a contract for the gate machinery required 
by the Mersey Docks and Harbour Board for operating the south 
and middle lock gates of the 90ft. passage between the Gladstone 
and Hornby Docks at Liverpool. The method of operating the 
gates will be on the ‘‘ Norfolk’ system, wherein each gate leaf 
is operated by means of a strut applied to the leaf at about the 
centre of pressure, and actuated by rope or chain connections to 
a hauling machine installed above. water level. In this system 
each leaf is operated from the one side of the lock, so that chains 
crossing the lock, the paying out of slack chain, and other 
disadvantages of the obsolete chain systems, are eliminated, A 
considerable economy both in time and power for working the 











gates, it is claimed, is also effected, 
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The Government Scheme for Indus- 
trial Research. 


Tur Government placed, some time ago, a fund of a 
million sterling at the disposal of the Research Depart- 
ment to enable it to encourage the industries to undertake 
research, and the Advisory Council for Scientific and In- 
dustrial Research has recommended after consultation with 
manufacturers and others that the new fund should be 
expended on a co-operative basis in the form of liberal 
contributions by the Department towards the income 
raised by voluntary associations of manufacturers estab- 
lished for the purpose of research. By this method the 
systematic development of research and the co-operation 
of science with industry will be carried out under the direct 
control of the industries themselves, It is also hoped that 
ihe co-operation of the firms concerned in any one industry 
may enable research work to be undertaken which could 
not have been dealt with by individual firms. 

All considerations point to the necessity for combination 
tothisend. If the firms in an industry which are engaged 
in the production of similar articles, or alternatively, if 
the firms in different industries which make use of the same 
or similar raw or semi-manufactured materials will combine 
to improve those articles or materials, to discover new 
processes or to increase the efficiency of existing processes, 
the Department will contribute liberally to a joint fund 
fur this purpose. The fund for each industry will be ex- 
pended by a Committee or Board appointed by the con- 
tributing firms in that industry, and the results obtained 
will be available for the benefit of the contributing firms. 

It is anticipated that each firm subscribing to a research 
organisation will have the following privileges :— 

(1) It will have the right to put technical questions 
and to have them answered as fully as possible within the 
scope of the research organisation and its allied associa- 
tions. 

(2) It will have the right to recommend specific subjects 
for research, and if the Committee or Board of the research 
organisation of that industry consider the recommendation 
of sufficient general interest and importance, the research 
will be carried out without further cost to the firm making 
the recommendation, and the results will be available to 
all the firms in the organisation. 

(3) It will have the right to the use of any patents or 
secret processes resulting from all researches undertaken 
either without payment for licences or at any rate on only 
nominal payment as compared with firms outside the 
organisation, 

(4) It will have the right to ask for a specific piece of 
research to be undertaken for its sole benefit at cost price, 
and, if the governing Committee or Board approve, the 
research will be undertaken. 

Moreover, if, as is anticipated, a Bureau of Information 
is set up, each firm will receive a regular service of sum- 
marised technical information which will keep it abreast 
of the technical developments in the industry at home and 
abroad. To do as much for itself, any firm would have to 
employ more than one man on its staff reading and trans- 
lating the technical Press. 

The method of assessing the subscription of each firm 
will have to be determined in negotiation with each 
industry or section of an industry which may agree to 
eombine for the purposes of research, but the intention 
is that firms should contribute on a basis proportionate 
to their size. Thus the small firm will contribute less than 
the large firm, yet it will have the same privileges, though 
as a rule it will not in the nature of the case have the 
same facilities for exploiting the results of research, On 
the other hand the small firm will be more likely to use 
the benefits offered under heads (1) and (4) than the 
large firm. 

The Department is advised that the best machinery for 
the purpose in view is the establishment of research 
companies limited by guarantee of a nominal sum (¢.g., £1) 
and working without profit, i.c., without the division of 
profits among the members in the form of dividends. 
Such associations, being limited liability companies work- 
ing without profits, will be able to distribute beneficial 
information to their members without infringing Section 
20 of the Companies’ Acts; and if they are established 
in accordance with the provisions referred to, the sub- 
scriptions paid to them by contributing firms will, under a 
recent decision of the Board of Inland Revenue, be recog- 
nised by the surveyors of taxes as business costs of the 
firms, and will not be subject to income or excess profits 
taxes. The income of the associations will similarly be 
free of income tax. 

The whole of the results of researches conducted by any 
Research Association will belong to the Association itself, 
which will hold them in trust for the benefit of its members. 
The Government is, however, specially bound to safeguard 
the national interests where new discoveries are made with 
the assistance of Parliamentary funds, and accordingly, 
besides the powers it already possesses under the Patents 
and Designs Act, 1907, it will keep in its own hands two 
additional powers, which may be said to limit the absolute 
ownership otherwise reserved to the Association—the 
right of veto in case any proposal is made by a Research 
Association to communicate any results of research to a 
foreign person or to a foreign corporation, and the right, 
after consultation with the Association concerned, of 
communicating the results of discoveries to other industries 
for their use on suitable terms. The Department will not, 
however, make any results obtained by a Research 
Association available to firms or individuals who are 
eligible for membership of that Association but have not 
joined it. 

It will be seen from this account that the policy of the 
Research Department is to delegate the prosecution of 
industrial research on @ co-operative basis to the industries 
themselves, working through voluntary associations of 
firms engaged in producing similar articles, or using the 
same materials. It is hoped and anticipated that these 
associations will co-operate with each other in the solution 
of problems of common interest, and the Department 
intends to do its utmost to encourage such alliances. It, 
is also anticipated that the associations will make every 
possible use of existing facilities for scientific research, 
whether at the Universities and Technical Colleges, or at 
such central institutions as the National Physical 
Laboratory, 
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TURBINE MACHINERY. 


122,455 (1176 of 1918). January 2Ist, 1918.—TcrBINE Bape 
ATTACHMENTS, The Hon. Sir C. A. Parsons, 8. 8. Cook 
and A. J. Aldis, Turbinia Works, Wallsend-on-Tyne. 

The idea underlying this invention is the desirability of making 
the groove, into which steam turbine blades are secured, as 
small as “possible, and thus avoiding any reduction in the 
strength of the rotating discs to the utmost extent. With 
existing arrangements it is necessary to make the groove wider 
than the blade root, if they are of dove-tail shape, in order to 
introduce the packing pieces that are used to separate the 
individual blades. With the new design the groove is no wider 
than the blade, but the packings being made of several pieces 
each can readily be put in place. The drawings show several 
alternative arrangements. Pig. 1 shows the division of the 
packing sections between the blades into two parts by a 
plane F G inclined at an angle to the sides of the groove. The 
dimensions of each part are such that the part can be inserted 
in the groove and then twisted into position in a clockwise 
direction. All the packing sections except the last can thus be 
inserted radially. The last section may be made of the specia; 
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form shown in Figs. 1 and 2—that is to say, built up of five 
parts inserted in the order 1, 2, 3, 4, 5. In the modification 
shown in Figs, 3 and 4 there are several notches in the packing 
sections engaging a corresponding number of projections on 
the sides of the groove; an alternative form is also shown for 
the last packing section, Figs. 5 and 6 show a further modifica- 
tion, in which the division F G consists of two planes, and there 
are four pieces in the last packing section. Another modification 
is illustrated in Figs. 7 and 8, in which the division F G com- 
prises three planes. These fi s also show an alternative 
method of inserting the last packing section in which the section 
is not divided, but the projections are removed from the sides 
of the groove and the section is secured by two screws O P. 
As indicated in Figs. 9 and 10, the division F G may be so made 
that either or both of the parts D E occupies the whole of the 
surface at one side of the groove. Also the packing sections 
and blades may be further secured by being threaded on short 
lengths of wire Q. In some cases in which the circumferential 
pitch of the blades is great, a larger number than two of the 
packing sections will be necessary in order to enable the pieces 
to be passed between the projections on the sides of the grooves. 
—January 21st, 1919. 





INTERNAL COMBUSTION ENGINES. 


122,602 (14,509 of 1918).—September 6th, 1918—GupGron 
Pry Lusrication, N, E. Dufty, 57, Tulse-hill, Surrey. 

This invention relates to an improved method of lubricating 
the gudgeon pins and the pistons of internal combustion engines, 
and is especially applicable to high-speed aeroplane engines 
and to Diesel engines, The connecting-rod C has formed on its 
upper end a cup-shaped cavity provided with two impeller 
lips A and B. Securely fixed to the top of the piston P is a 
crown piece F, provided with a central fin which projects into 
the cup-shaped cavity, so that this cavity is divided into two 
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pumping chambers. Oil holes are drilled through the connecting- 
rod and through the connecting-rod bush, so as to allow of the 
oil being fed on to the gudgeon pin G. This construction causes 
a pumping action to take place when the connecting-rod 
oscillates to and fro. Assuming that the connecting-rod is 


moving in the direction shown by the arrow, oil draining from | 


the inside of the piston will collect at the lip L of the crown 
piece F and drop into the pumping chamber below. Simul- 
taneously, the impeller lip B will compress the air in the opposite 
space and force the oil which has collected at the bottom of 
the space through the oil channel on to the gudgeon pin. On 
the reverse stroke of the connecting-rod the same process takes 





place in the opposite chamber. In some cases it may be arranged 








that one pumping chamber shall feed oil on to the gudgeon pin 
and that the other shall feed oi] on to the working face of the 
piston, by way of oil holes drilled for this purpose in the gudgeon 
pin. The crown piece F also serves to prevent the oil spray on 
the inside of the piston from ing into tact with the 
“‘ hot-spot ’’ on the piston, t.e., the centre of the top of the 
piston, and thus prevents excessive carbonisation of the oil, 
—January 30th, 1919. 





AERONAUTICS. 


122,426 (755 of 1917). January 15th, 1917.—Course Inpt- 
CATORS FOR AEROPLANES, J. de Lesseps and R. Courtois 
Suffit, 1, Rue d’Astorg, Paris. 

This instrument not only indicates whether the flying machine 
is travelling in a straight or curved course, but also shows the 
speed at the same time. Two chambers A and B, fitted with 
flexible diaphragms, are in connection, by means of the pipex 
C and D, with two orifices situated as widely apart on the 
machine as possible. These orifices face the direction of travel 
and are arranged in such a position that they are subject to 
the maximum air pressure. A good position, with planes 2 m. 
wide, is about one-third of the width behind the front edge 
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and 0.2 m. above the plane. Connected with the diaphragme 
of A and B there is a system of levers 4, 5, 6, 7. The point 4 
forms a fulerum, and 6 is free to slide on the pointer P. Varia- 
tions of pressure in the chambers A and B, by forcing out the 
diaphragms, will distort the system of levers, transferring 
them, for instance, into the positions shown by the broken 
lines, The pointer P will thus be inclined to the side subject 
to the lower air pressure, which is the side to which the machine 
is turning, while the position of the clider 6 on the pointer will 
be a measure of the speed of the machine through the air.— 
January 30th, 1919. 


122,506 (2091 of 1918. February Sth, 1918.—Arrcrarr 
Tension Stays, 8S. E. Saunders, Limited, and H. H. 
Thomas, Columbine Works, Medina-road, East Cowes, 
Isle of Wight. 

With the idea of avoiding the complete failure of tension 
stays, which is liable to occur when the stay is in one solid piece, 
and at the same time providing a stream-line section to minimise 
wind resistance, the inventor makes the stays of bundles of 
wires eneased by a metal or cellulois sheath. The wires, which 
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may be coated with bitumen or paraffin to prevent corrosion, 
are covered by a round tube, and the whole is then rolled or 
drawn through dies to produce the stream-line form of section 
and embrace the wires tightly. The illustrations show alter- 
native methods of making the attachments at the ends of the 
stays and an enlarged cross section through a stay.—January 
30th, 1919. 


SHIPS AND BOATS. 
150 489 (1521 of 1918). January 26th, 1918.—Surps’ Davirs, 
W. Heap, 25, Rocky-lane, Liverpool. 


The object aimed at in this invention is to provide a ships’ 
davit which shall have a maximum in-board and out-board 
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reach and yet be as compact as possible, There is secured near 
the side of the hoat deck a frame of cast mild steel. On this 
there is formed a rising quadrantal-toothed rack A, the lower 





end of which approaches the sea side B of the deck. On the 
lower or inner Pe or base of the davit arm there are cast external 
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teeth C, adapted to mesh with the teeth of the fixed rack A. 
Tf the teeth C of the davit arm are rotated so as to travel from 
one end to the other of the quadrantal rack, the davit will turn 
through an angle of 180 deg., and will simultaneously move 
inwardly and upwardly, or outwardly and downwardly, as the 
case may be, a distance which is governed by the ratio between 
the radius of the davit pinion é and the radius of the rack 
quadrant A. The davit arm when in its extreme in-board 
position—which is the position shown in the drawings—may 
lie above the deck at such a height as will admit of a boat being 
deposited on its chocks. The gearing for operating the davit 
is of the epicycloidal type, and is enclosed in the casing D, and 
has a winch handle E. The pin F forms a fulcrum for the gear 
to act against, while a small winch drum G, also driven by 
epicycloidal gear. is used to handle the falls carrying the boat. 
The inventor advises a gear ratio of 195 to 1 for the main gearing. 
—January 27th, 1919. 





122,524 (3088 of 1918). February 2Ist, 1918.—AN IMPROVED 
Borne Toot, C. D. Andrew, 72, Bury Old-road, Manchester. 

Tn the usual form of drill or boring tool the point enters the 
metal by a crushing action, and this is a frequent cause of the 
failure of the point, besides tending to cause the drill to run out 
of truth when entering the metal. The improved drill has no 
dead centre, as the construction of the tool allows a small hole to 
be drilled in the centre, thus leaving a small core on the metal 
which is extruded through this hole. Another important 
feature is that instead of having a central point it is constructed 
with an axial inverted cone profile, leading down to the drill 
hole, and thus forming in operation a cone on the metal. This 
cone, being concentric with the tool itself, tends to keep the 
latter in its true path. The outer edges of the cutting faces are 
bevelled or formed at an angle as usual, these outer edges con- 
verging to the axis of the tool. Therefore the outer edges of the 
cutting faces, by intersection with the inverted cone, form apices 
situated between the axis and periphery of the tool, and these 
apices form advanced points leading the tool into the work. 
Further, they are free cutting, and since they are concentric, 
tend to keep the tool in its true path. Another important 
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feature is that the cutting faces are truly radial—not tangential 
as in the ordinary drill—thus tending to much greater accuracy 
than usual. There may be any number from two upwards of 
eutting faces, each of which will be truly radial. A simple 
method of manufacture is first of al] to form the profile of the 
tool by first turning a bevel B equal to the outer angles, then 
boring the inverted cone C until it intersects the outer angles B 
of the cutting edges at the yequired point, and forms the apices Y. 
The central hole D and longitudinal cavity E are then drilled in 
the solid stock A of the tool. Then the radial lines representing 
the number of cutting faces required are scribed on the profile, 
and the material milled away to form the actual cutting faces F, 
which may be left plain or grooved to form serrated cutting 
edges, if preferred. The path cut by the milling cutter leaves a 
trough or clearance space for the removal of the chips, and the 
radial cutting faces F can be lubricated by oil holes or ducts G 
brought out on the cutting face near the cutting edge. The 
milled grooves may be either straight or spiral, as desired. It 
is found by boring or drilling in mild steel that the core left by 
the central hole remains attached to the work, thus forming a 
pile to assist in intaining tricity. The core itself is 
slightly extruded or drawn out, and therefore travels slightly 
outward axially in relation to the work.—January 30th, 1919. 





MISCELLANEOUS. 


122,519 (2941 of 1918). February 19th, 1918.—Prx Jornts 
FOR CHAINS AND FLEXIBLE Saws, J. E. Pollak, 20-23, 
Holborn, London, E.C. 1 (a communication from the Endless 
Chain Saw Company, of Phenix, Arizona, U.S.A.). 

The principal object of this invention is to provide a simple 
and durable flush joint for endless chain saws, in. which the parts 
subject to wear can easily be replaced. The connection between 
the overlapping links A A of the saw is made by means of small 
arc-shaped bushing pieces of steel, having a V-groove round the 
periphery, which corresponds with the counter-sinking of holes 
in the links. The bushing pieces marked B in the drawings are 
each approximately one-third of a complete ring, and can thus 
be slipped in place in the hole. A pair of these bushings is used 
in each hole, so that there is a gap between their ends. The 
bushings are held in position by rivets C passing through the 
middle. As no upsetting of the metal of the bushings is required, 
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they may be made of extremely hard material, similar to the 


stand wear, and will afford a very strong connection owing to the 








q London, E.C. 2, have kindly sent us a combined glass letter 
material of which the links are made, so that they may with- | weight and ash tray for office table use. 


THE ENGINEER 


the bond holding the abrasive particles together is unaffected by 
water, but does not suffer from the disadvantage associated with 
the usual forms of vitrified bonds, of requiring such a high tem- 
perature in the process of iensidineiars thet the cutting qualities 
of the abrasive are impaired. In the new process zinc oxide is 
mixed with sodium silicate to form the bond and converted into 
an insoluble double silicate at temperatures ranging from 
850 deg. to 1100 deg. Cent. The mixture consists of No. 36 
aloxite grain, 86 parts; silicate of sodium, 10 parts ; ground 
flint, 5 parts ; zine oxide, 1.50 parts. The aloxite is an abrasive 
material made in the electric furnace consisting substantially of 
fused crystalline alumina. Any other aluminous abrasive may 
be substituted for aloxite. The grade of silicate of sodium 
employed is a liquid containing about 33 per cent. Siog, 37 per 
cent. Na,O and 30 per cent. H,O. The specific gravity is about 
65 deg. Bé. Before using the silicate 5 per cent. to 10 per cent. of 
water is added to thin it down. After the dry ingredients are 
thoroughly mixed, the silicate of sodium is added, and the whole 
mass is mixed until it b k fg . -It is now formed 
by tamping into the shapes desired ; and after drying the articles 
are placed in a kiln in saggers or on clay forms, and are rapidly 
fired to a temperature sufficient to fuse the sodium silicate and 
make it combine with the zine oxide. The firing temperature 
is preferably between 850 deg. and 1100 deg. Cent. The product 
so produced has no alkaline reaction, and is insoluble in water. 
The bond has been converted into a glass. Abrasive wheels 
made in accordance with this process are said to have great ad- 
vantages over the ordinary silicate of sodium wheels, on account 
of their waterproof qualities and their free cutting properties. 
They are less tough, being of a fairly brittle and glassy nature, 
and are specially adapted for grinding highly tempered tool 
steels. They are also superior to vitrified wheels, for the reason 
that in the manufacture of a vitrified aloxite or other aluininous 
abrasive wheel very high temperatures are employed in fusing 
the refractory bond, and there is an appreciable amount of 
alumina dissolved from the abrasive which goes into solution 
with the bond. This is not only objectionable because the 
amount of abrasive material in the article is reduced, but is also 
detrimental because the sharp edges of the abrasive particles are 
dissolved, and the particles are duller than they otherwise would 
be. With the lower temperatures employed in the new process, 
the solvent action of the bond on the grain is practically elimi- 
nated, the abrasive particles retaining their original sharpness.— 
January 30th, 1919. 


122,560 (6349 of 1918). April 15th, 1918.—Drir-rerep Lusri- 
cators, C. C. Wakefield, 30-32, Cheapside, London, E.C. 2. 
Sometimes it is necessary temporarily to increase the quantity 
of oil supplied by a sight-feed lubricator, without altering the 
permanent setting of the device. For this purpose an auxiliary 
feed is fitted to the lubricator here illustrated. The normal 
forced feed is effected by the reciprocating plunger A and takes 
place through the drip-feed nozzle B. The reservoir C is nor- 
mally filled with oi!, and has an extension D which lies over a 
sight feed chamber E, in which the drip-feed nozzle B is situated. 
The drip-feed can be viewed through a glass panel and passes 
out from the drip-feed chamber through a duct F, whence it is 
forced down the delivery pipe G by the bottom end of the plunger 
A. The extension reservoir D has a partition which serves to 
retain oil ip it, though the level in the main body of the chamber 
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may have dropped below the level of the oil in the extension. In 
the floor of the extension there is a bush or valve seating which 
lies vertically above the delivery end of the swan-necked drip- 
feed nozzle B. Sliding through the top of the oil reservoir is the 
rod of a valve which seats itself on the bush H and is normally 
retained there by a spring. With this device it will be seen that 
the feed normally takes place with regularity through the feed 
nozzle B, which is supplied with a charge of oil at every recipro- 
cation of the plunger A. If, however, it is desired momentarily 
to increase the supply of oil to the point fed by the drip-feed 
nozzle, the spring-controlled rod is elevated by hand so that oil 
from the extension chamber D flows through the tubular bush 
and its supply is thus added to that which normally discharges 
through the drip nozzle. To fill the extension chamber D the 
whole reservoir is filled up until it flows over the partition, but 
obviously a separate filling cap may be provided should this be 
desired.—January 30th, 1919. 








CATALOGUES. 


Brown Broruers, Limited, of 20-30, Great Eastern-street, 





Tue “ Triprtex”’ Sarety Grass Company, Limited, 1, Albe- 


comparatively large bearing area. As the lateral stress on the marle-street, London, W. 1.—Illustrated booklet describing the 


links is taken by the bushings very little upsetting of the rivet 
is necessary to hold it in place, while being made of a lower 
carbon and sufficiently ductile material it can, when worn, be 
easily driven out and replaced by afresh pin. In order to main- 
tain the bushings in proper position a notch D in the chain link 
is provided, in which engages a small projection E on the bush. 

One or both of the bushings may be locked, but it is preferable 

to lock both, one being locked to one of the links, and the other 

bushing locked to the other link. In order to prevent the 
arc-shaped openings between the bushings from being clogged 
with sawdust the ends of the bushings are made of wedge-shape, 

as indicated.—January 30th, 1919. 

122,533 (3707 of 1918). March 2nd, 1918.—WaTERPROOF 
ABRASIVE WHEELS, The Carborundum Company, Limited, 
Trafford Park, Manchester (a communication from H. Urtel, 
La Sallie, Niagara, New York, U.S.A.). 


uses to which Triplex safety glass has been put during the war. 
MarsHALL, Sons anv Co., Limited, Gainsbo h.—Publica- 
tion No. 963 (superseding No. 871). Exceedingly well illus- 
trated catalogue dealing with the firm’s traction engines, road 
rollers, scarifiers, traction wagons, water carts ,hand pumps, &c_ 
Rosey anp Co., Limited, Lincoln.—Catalogue No. 252, dealing 
with high-speed vertical steam engines of various types and 
eapacities, and Catalogue No. 255, dealing with drop valve 
winding engines. Both publications are beautifully got up and 
exceptionally well illustrated. 

Barciay, CuRLE AND Co., Limited, of Whiteinch, Glasgow, 
who have recently celebrated their centenary, having been 
founded in 1818, have sent us an exceedingly well got up and 
illustrated booklet, entitled ‘“‘ Four and a-half Years’ War Work,” 





This invention is a process of making grinding wheels in which 


which describes the firm’s activities in warship and aeroplane 
construction during the war period. ; 


Marcu 7, 1919 
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Forthcoming Engagements. 





TO-DAY. 
Royat Instirotion or Great Briratn.—Albemarle-street, 
Piccadilly, W. 1. ‘* The Hardening of Steel," by Professor H, 
C. H. Carpenter. 5.30 p.m. 


Junior InstiruTIon oF Enaineers.—39, Victoria-street, 
Westminster, 8.W. 1. Paper, ‘‘ Warming Buildings by Hot 
Water,” by Mr. H. Jones, 7.30 p.m. 


SATURDAY, MARCH 8rz. 


Royat Instirvtion or Great Barrarmy.—Albemarle-street, 
Piccadilly, W. 1. “ Spectrum Analysis and its Application to 
Atomic Structure,” by Prof J.J. Th 3 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Assembly Room of 
the Cycling Club, Keighley. “‘Some Notes on Jolt Ram 
Moulding,” by Mr. H. Pemberton. *6.30 p.m. 

MANCHESTER AssOcIATION OF ENGINEERS.—Grand Hotel, 
Manchester. Paper, ‘‘ Automatic Machines,” by Mr. H. E&. 
Thomas. 6.30 p.m. 





MONDAY, MARCH 10rsa. 


Royat Soctety or Arts.—John-street, Adelphi, W.C. 2, 
Cantor Lecture, *‘ Coal and its Conservation,” by Dr. Wm, 
Arthur Bone, 4.30 p.m. 

Tue Ceramic Socrety.—Central Schools of Science and 
Technology, Stoke-on-Trent. Paper, ** Nigerian Pottery,” by 
Mr. D. Roberts. 7 p.m. 

Royat Instirvtion or Great Barrrarm.—Albemarle-street, 
Piceadilly, W. 1. Lecture, *‘ The Dynamies of Flying,” by 
Captain Thomson. 3 p.m. 


TUESDAY, MARCH lira. 
MANCHESTER GEOLOGICAL AND MINING Socrety.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. Lecture and 
demonstration, ‘* Blasting in Mines,” by Mr. R. D. Harries. 
4 p.m. 

Tue InstrrvutTion or Execrrican ENGIneers: Scorrisx 
CenTRE.—Princes’ Station Hotel, Edinburgh. Paper, “ The 
Functions of the Engineer: His Education and Training,” 
by Bt.-Lieut. Colonel W. A, J. O'Meara. 7 p.m. 

Nortu-East Coast INsTiTuTION OF ENGINEERS AND Suip- 
BUILDERS.—-Lecture Theatre, Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Paper, ‘* Machine 
Tools,” by Sir Alfred Herbert. 6.15 p.m. 

Tae Inpusrriat Reconstruction Councri.—Hall of the 
Institute of Journalists, 2 and 4, Tudor-street, E.C. 4. ** Labour 
Conditions in Relation to Future Industrial Prosperity,’’ opened 
by Captain James O’Grady, M.P. 6 p.m. 

InstiTuTION oF Crvit ENatineers.-—Great George-street. 
Westminster, S.W. 1. Papers to be submitted for discussion : 
‘Electric Welding Developments in Great Britain and the 
United States of America,” by James Caldwell and Henry 
Bailey Sayers: ‘‘ Experiments on the Application of Electric 
Welding to Large Structures,”” by Westcott Stile Abell: ‘* The 
Application of Electric Welding in Ship Construction and 
Repairs,” by John Reney Smith. 5.30 p.m. 


WEDNESDAY, MARCH 12ra. 

Roya Socrery or Arrs.—John-street, Adelphi, W.C. 2. 
** Electric Welding and its Applications,” by Mr. Walter Leonard 
Lorkin, 4.30 p.m. 

Tue AssoctaTION oF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Paper, ‘‘ Recent 
Developments in Engine Steels,’’ by Captain H. Riall Sankey. 
Lantern. 7.30 p.m. 


THURSDAY, MARCH 13rx. 


Roya Socrery or Arts.—John-street, Adelphi, W.C. 2. 
Indian Section, ‘‘ The Report of the Indian Industrial Com- 
mission,”’ by Mr. D. T. Chadwick. 4.30 p.m. 

Tae InstrruTion or Evecrricat Enaineers.—The Institu- 
tion of Civil Engineers, Great George-street, Westminster, 8.W. 1. 
** Dielectrics in Electric Fields,” by Mr. G. L. Addenbrooke. 
6 p.m. 

BrrmincHaM METALLURGICAL SocreTy AND THE INSTITUTE 
or Merats (BirmincHaM Section).—Birmingham Chamber 
of Commerce, New-street, Birmingham. Joint meeting. 
Paper, ‘‘ The Present and Future of the Extrusion of Metals,’’ 
by Messrs. A. E. and P. A. Tucker. 7 p.m. 


FRIDAY, MARCH 14rx. 


Roya Institution oF Great Britarn.—Albemarle-street, 
Piccadilly, W. 1. ‘“* The Organ of Hearing from a New Point 
of View,” by Professor A. Keith. 5.30 p.m. 

Tae Ewnctneers’ Ciun, MANCHESTER.—Ladies evening. 
7.30 p.m. 


SATURDAY, MARCH 15rn. 


Roya InstirvTion or Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. ‘Spectrum Analysis and its Application 
to Atomic Structure,”’ by Professor Sir J. J. Thomson. Lecture 
Il. 3 p.m. 


TUESDAY, MARCH I18ra. 


Tae Institution oF Evecrrican ENGINEERS: ScoTTIsH 
CentTrE.—The Rooms, 207, Bath-street, Glasgow. Discussion, 
** Regulations for Are Welding,” and the President’s address 
to the Territorial Centres. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





We are informed that Mr. Henry Willock Ravenshaw, M. Inst. 
C.E., consulting engineer, has taken into partnership Mr. Charles 
Frederick Dyer, Assoc. M. Inst. E.E., who has now returned 
after serving for three years inthe Navy. The partnership com- 
mences from January Ist, 1919, in the style of Ravenshaw and 
Dyer. The firm has its office at Rutland House, Hanwell, 
London, W. 7. 

WE are informed by Peter Brotherhood, Limited, that they 
have cx d the facture of refrigerating plant on both 
the CO, and NH; systems. For marine refrigeration the firm is 
supplying plant on the CO, system, having a number of improve- 
ments making for increased reliability and freedom from wear. 
As it is accustomed to supply compressors for air, hydrogen, &c¢., 
working to pressures above 6000 lb. the square inch, the con- 
ditions which have to be satisfied in a successful CO, system 
present no difficulty. One of the new features of the marine 
CO, installations is the type of joint employed. 
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BY DIRECTION OF THE DISPOSAL ROARD. 


Cc FOR IMMEDIATE SALE, 
THE 


BY-PRODUCT PLANT 


AT 
RICHBOROUGH, KENT. 


The plant comprises— 

ONE COMPLETE No. 2 UNIT “ Twel’’ ELIMI. 
NATOR BY-PRODUCT PLANT, supplied by_ Indus- 
trial —_ Eliminators, Ltd.. High Holborn, 
we 


aeamenenieaiiin GEAR, Le., charting. 
wall bolts and plates, pulleys, belting 

Steam, water and condenser W.1. bier, fittings 
and valves; steam galvanised melter, fume piping 
and fittings and turbine, exhaust piping and fittings, 


ONE PLATFORM HOIST, B.. at Mf cwt for belt- 


brackets, 


drive. piplicem about 4ft. lift 12ft.. with 
runners cad gear counterbalance. Attings. Supplied 
by Landon oist and Machinery Co., 103, Worship- 
street, E 

SQUIRREL-CAGE 


ONE PROTECTED, TYPE 
oTOR. 12 B.H.P., nee, 220 volts, 50 periods, 
40 reve.. with slide al Also 

ONE STARTING PANEL for gi; supplied b 
Phenix Dynamo Manufacturing Co., Ltd., radtord. 





For further particulars apply to 
THE CONTROLLER, 
MACHINERY AND PLANT (D), 
Charing Cross Embankment Buildings, 
LONDON, W.C. 2. 


*Phone, 540 Gerrard, Exten. 109. 
3023 





PUBLIC NO'ICE. 


c. BBR. 


‘ BY DIRECTION OF THE DISPOSAL BOARD. 


(Phe Minisier of Munitions has 
FOR DISPOSAL in One. Lot, about :-— 
10,000 on ASSORTED MATERIAL in the FORM 

STEEL PLATES, BARS, ANGLES, 
STAMPINGS, &ec., as used in the manufacture 
of Tanks. 

A detailed specification, fullest particulars and 
Tender forms may be had on application to D.1D.1.A., 
Room 3 otel Metropole, Northumberland. 
* avenue, W.C. 2919 1 





ssistant Director of 

PUBLIC WORKS REQUIRED by 

,the Government of British Guiana for 

pd years’ service with possible 5 anrenriae. Salary 

700 per annum. No free passa mag heme pro- 

vided. Maximum 40. Candidates must have been 

ee Assistants or have been in sole charge of works 

ot considerable magnitude, and must possess admini- 

Strative experience. They must have passed the 
A.M. Inst. C.E. exam’ 


tngineers.—Apply at once 
(oy letter). ives full coal. of ‘aniite toms . 
ig tue CROWS AGRI VOR eff 


ind experien 
COLONIES, 4, Millbank. Tonaee ow a" quoting 
3/8507. i 2909 





(Jouaty Borough of Hudders- 


netpal cpnicat Corte vw A. 
” aPPLiCn NS are invited. for 
LUTON are invited for the Boek eine! 
Commencing 
Further lars on application to 





2835 T. THORP, ; 
Heriot-Watt College, kdin- 
BURG 
Principal, A. P. ° A. 
SPECIAL, FIRS? * TAUHIE. +iNRD YEAR 


bon tee VRoree UHRES. for, Siuden 15th APRIL 
; on 
best, and continue till 25th July, in the subjects of 


MECHANIVAL ENGINEERING, 
ELECTRICAL ENGINEERING 
pci ENGINEERING. 
ese Courses will be suitable for students desiring 
0 wish ina —_ ~ fr 


£ yen. it Th 
Coutse for. the “Diploma, ‘either in’ the three enond 
Fee, £13 izs. Matriculation fee, 5s. 
APPLIED UHEMISIRY 


obpanuilar Courses in Applied Chemistry can also be 


The attention of demobilived studen’ di 
the arran the Gov ernmen A ee tp 


ment of fees and matntenancs of approved applicente: 
Students des ger * fo enrol must apply, stating fal full 


Collese tealming te tke Bee e aad wereity, or, Teche 
64 


wollen training ‘ote 
Heriot-Watt Cc lege, Edin- 
BURGH. 
MECHANICAL KNGiNEERING 
DEPARTMENT. 
MACHINE DESIGN 


$ R 
WANTED, to Dake Charge int 
and Evening and Lecture on rans sees 


oo ice an orkshop experience essential. Salary 


DEMONSTRATOR in ENGINEERING WANTED. 


Saboratory k and Workshop experience desirable. 








L not later than 22nd March. 





puAplicetfons and testimonials to be sent in to the 
2928 ; 


[pence Polytechnic, London, 


8.W. 11. 

The Governing Body invite APPLICATIONS for 
the PosITiON of PRINCIPAL of the Polytechnic. 
— anes salary of this appointunent will 

m £800 to £1 year, according uali- 
feations. and will ‘rise by annual increments of £20 
toa peste of £1000 a The appointment will 

from September Ist next. 

‘Applications must be received on or before Saturday 

April 5th next. 

For pe articulars, a) ply at once to the CLERK to the 
GOVE NING BOD attersea Polytechnic, aay) OF td 


Leeds Technical School. 


DEPARTMENT | OF MECHANICAL 
ENGINEERING. 

LECTURER REQUIRED to give Theoretical and 
Laboratory Instruction in Engineering Subjects 
preferably with University or equivalent. qualifica- 
tions, and experience of modern A ae met: mibode. 
epmencina salary from £260 to £300 ann 

Written applications, with copies of testimonials, 
should be forwarded on or before 31st March to the 


undersisned. 
JAMES GRAHAM 


Director of Education. 
Education Offices, Leeds, 
March, 1919. 29388 


L* STURER | op 2, teaching and W Works expe ie 
egree ear: an: ork 

NMCal ‘DIRE ares Austin nine : red to PHC i 

> us . 

Longbridge, Northfield, Birm' coring 2969 Ye 


[pswich Corp ration Eiectiic 
PLY DEPARTMENT. 

The Depa ment is shortly ISSUIN SPECIFICA- 
TION for the SUPPLY and ERECTION of the FIPE 
Wonk. in connection with the new STEAM TURLINE 
PLANT which...is_ being insta’ FIRMS. who 
DESIRE to TENDER should COMMUNICATE with 
the UNDERSIGNED. 

FRANK AYTON, 


Chief En: dM 
_10th March, 1919. ee 0s 


South Indian 1 Railway Company, 


TENDERS FOR Bone Elia AND METRE 
GAUGE Wirety JEWORK, 
The Te for SUBMIS: — of TENDERS = 
been EXTENDED, and Tend w.l] be received u 
to 11 a.m. on WEDNE SDAY, ‘the 36th MARCH, 1919. 
Finsbury-pav ment House, 


London, E.C 
cin “March, 1019, 


Berouxh of Kidderminster.— 


APPOINTMENT 0 of when ENGINEER 


OR, 
The Town Conve. Ban oni Spree ICATIONS for the 
Post of BORO - oe EER and SURVEYOR 
pplicants 2 TM mbers or Associate Mem 
ot ‘the Institution of civil Engineers, and have prac- 
tical knowledge of Modern Koadmaking and Repairs. 
T A conversant with the most recent 
Local Government Board in 


~ to devote 

his whole time to the duties of his o 
Ottice accommodation and staff will te ptovided by 

the Corporation, 
Salary, £450 a year, rising by 
ments of £20 to a maximum of £550 
Applications, statins aze, previous experience and 
Ln ay position, with copies of not more than three 
testin —, to be sent to me not later than 


the 3 Bist t March. 
J. H. THURSFIELD, 


Town Clerk. 
Town Halli, Kidderminster, 
March, 1919 2044 

















2940 





oe annual incre- 





(Lity of B adford.—E ectricity 


Cc DEPARTMENT. 

CHIEF ASSISTANT ELECTRICAL ENGINEER. 
APPLICATIONS are INVITED .for the POST of 

CHIEF ASSISTANT ELECTRICAL ENGINEER in 

tien Electricity Department of the Bradford Corpora- 


@ person appointed is required to assist the City 
Blectrivel Engineer and Manager in all engineering 
but principally in connection with the 
Generation and Distr bution of Electrical En 
Applicants must have received a sound ical 


Dp 
education, 
Design and _Operatiom of Electrical Generating and 
Converting Plant and Transmission and Distribution 
ystem 

The salary. attached to the t <6 £750 per annum. 

The successful candidate will be uired to devote 
his whole time to the duties of the office and to reside 
within the city. 

Canvassing members of the Council will be a dis- 
qualification. 

Lists of duties and forms on which applications are 

be made may be oltained from Mr. Thomas Roles, 
City, Klectrical Engineer and Manager, Town Hall, 
Bradford. 

Applications, endorsed ‘‘ Chief Assistant Electrical 
Engineer,’ accompanied by copies of not more than 
three testimonials Piwbich will not 7 returped), to 
sent in time to reach me not non = an the first post 
on Thursday, the 27th March, 

FREDERICK. STEVENS, 





Town Clerk. 
Town walt; Bradford 
Oth March, 1919. 2972 
City of Bradiord <= Hlecti icity 
ats RTME 
GERIAL, ASSISTANT. 


MAN. 

APPLIC. ~ATIONS are INVITED for tbe POST _ of 
MANAGERIAL ASSISTANT in. the Electricity De- 
Dogtment of tue Bradford Corporation. 

person appointed is required to assist the head 
Electrical Engineer and anager in all mat 
appertaining to the manag snaaerial si side of the under. 
ing, and to be responsible to him for the wma te 
control of the clerical and a ga ng 3' 

Applicants must educated, and have 
received a sound commercial training in some large 
undertaking or tirm, iy or th engaged in the busi- 
ed of electricity supply = the manufacture of elec- 
trical machinery or appara‘ 

+ is £500 per annum. 


to he : 

candidate will f ite required to devote 
his whole time to the duties of the office and to reside 

within the city. 
Canvassing members of the} Council will be a 

en. 
ts of duties and forms on which cb applications are 
ae medaee ay be obtained from M Roles. 
ee Electrical Engineer and Man anager, Town Hall, 


‘or 
poteations. or "sy sanapertel Assistant, Elec- 





tricity Depa t,’" accompanied by copies of not 
ae ‘than, three testimonials. (which will not be 
to be sent in time eS reach me not later 

than ‘the first post on Thursday, the 27th Marek. 1919, 

FREDERICK “STR 8, 
Tov ven NGierk. 
| Town Pail. gragioré. 

10th, March, 1919, 29738 





ounty. Borough. of-- Black kpool. 
/ APPOINTMENT OF BOROUGH SUR ; 
The Blac! 1 Cor; gation invite AFEEE Ost 
for the APPOINTME f BOROUGH SURVEYOR 

Appl icants must have °had C-a ex ence 
the duties usually carried out by the Borough Sur- 

veyor under the Public Health and other Acts, and 
particularly in Fora to the co: 

menades and Sea Defence Works, Tramways, Road 
Improvements, Cones and Drainage, &c. 

Salary £1000 per The applicant appointed 
must y fh the Fyhole ¢ of his time to the service of the 
Corporation, and assistants, offices a stationery will 
be provided for him. 

Applications, accompanied by copies of not more 
than t a teatimontala, must be made on 


may send 


d tes the 
the ighwa s Committee, a list of whom, 
with ~ > of. duties and terms of appoint- 


Sag me. 
D. L. HARBOTTLE, 
Town Clerk. 


2744 


ment, may be ob 


Town en, Blackpool, 
February, 1919. 


[he Metropolitan. Water 
crn BRCM REQUIRE the “ye WUE MRSS, ares 
roa ing algo EO — a a 

team Power Plants and Bumping Machinery. 





Wai 
ENGINE 
Design of Steam 


SITUATIONS OPEN (continued) 


1 ! apocae MAN REQUIRED for large 
‘actory in Essex; previous experi- 
ractical experience would be 
an asset.—Address, stating ex ence, age and salary 
required, 2976, The Engineer ice. 2976 A 








and be adm ma ENGINEER, 


t have good e: Plant Erection. 
REQUIRED Superintend Erection "Milling Plant on 
Mine in South Ireland ; 

ibly — afterwards ; 

mess ded ; d 

ary required for’ the six monthe.——A Address, P337. 
The Engineer Office. P337 a 


BIALLUROA. CHEMIST.—WANTED, a First- 
I with practical Works Experience for 
oa Bt dh Works: knowledge of Carburising 
and Heat Treatanent of Steel. Analysis of Steels, Oils, 
and Greases age, experience and references.— 
‘Address, 29: 2953, The Engineer O 2953 a 


RACTICAL ure ENGINEER REQUIRES | * 
POSITION as FOREMAN or te 


sgn ogy Soe 








ne a 
America; 18 years’ practi 
ence in various parts of Africa; excellent testimonials 
and references; age 40; specialities, labour organi 
sation, expert development and low production: dis- 
engaged now.—Write, A. Box 208, Smiths’ 
Agency,’ Ltd., 100, Fleet-street, E.C. ra 2906 & 


EQUIRED. WORKS MANAGER for East Coast 
Shipbuilding and Bynes wy Works employing 
250 hands; must undertake entire supervision. 
Only those wit 
Pull - parti 





good qualifications need apply. 
iculars and salary. —Address, 2850, The 
flice. 2R50 A 





ments are -- 
wi id during the pot Board, at 
inclusive salary £2 
mB ications, with 


be 
Mt TROPOLITAN WATER Mw South- sm plese, 
Finsbury, E.C. 2, not Yriday, 
March, on endorsed — Civil “Engineering’ D: 
* Mechanical Draughtsmen.’ 
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POG, APD T b SEU 
in 
tt APPOINTMENT" HAS —s 


ADVISED that the 
MADE 
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ANTED, for a its Suan Wests 
Ww fully qualified AnSiSrANT Wor! 
State age and experlence.— Address, 3027, be Raine 

Office. 3027 4 
ANTED, a MANAGER to Take Charge of a 
essemer and Open-hearth Plant in South 
Wales.—Address, giving full particulars as to age. 
pooes experience and salary, 2847, The Pre 








ANTED, a YOUNG CIVIL ENGINEER of ‘Good 
—— (public school man os who has 
experience K king. as Ww 
mo of Mechanics and Interna] Combustion Engines 
to REPRESENT and TKAVEL on behalf of Messrs 
BARFORD and PERKINS, Ltd., Motor Roller 
Works, Peterborough. 2799 a 


ANTED. an ENGINEER a Svoerintens Engi- 

eering Shops in connect: al large steel 

works. and collieries in Soothe Wal i — Address, 

stating age, salary required, &c., 2752, The Engineer 
Office. 

ANTED AT ONCE, WORKS MANAGER, . 400 

. pane Gasholdets, Tanks, Boilers. ‘Structural 

Work ; 


‘0. man ; 
must be Byers to-date in modern snp practice, capable 
controller of men and good organiser. aw Veo ating 











e, experience and salary a to 
DIREC TUL, paartone Sen and » Ltd., eee eae. 
Hunslet, 





eg for the Open-hearth Dopeitoent of a 
South Wales Steel Works, a t 

AGER, “crperienc icine referred. ae aan 

trai DB: age. 

r required and details o1 aes and experience. 
Address. 2642, The Singineer O 042 a 





QRCRETARY REQUIBED by Firm of Steel Manu | 
i Midlands ; 1 Steel 


facturers in the Nort! :, Too . 
Castings and Forgings "Tons familiarity with the 
the business is essential to the supervision of the 
commercial correspondence.—Address, P314. T: 

neer Office. 


mee BTARY REQUBED by the ar" 
S’a GON and C “ARRIAGE WORKS C 
ps ill, Bristo’ one who has noid” ‘similar 
position in a public limited company ;- a F.C.L.S..or 
A.C.1.8. man preferred ; highest references required. — 
Apply by letter. 3014 
TORKS MANAGER, snd, oka, with furl a South 


Works, with 1} 
| aoed mae for man 











APP plicants should state previous sitet 





ence, age salary required.—Ad tress, 2980, 8 
Engineer O % 2980 «A 
ORKS MANAGER REQUIRED for Mass Pro- 


duction of Internal Combustion Eng‘nes : must 

be a really live a aa Longe 0 of obtaining maximum 

production at tate full experiences 

por ae required. Address, 2003, The Sumeneet 
Office 3003. : 





V 7ORKS MANAGER WANTED ; Capable Restor, 
used Lath 


Machine ‘Tools, Capsta’ and 
Power Send particulars of pecvions ‘experi- 
ence and salary required.— Address, 2912, ‘he Kngi- 
neer Oilice. 2942 A 





MAN REQUIRED for PART SECRE 
OPARIAL Duties and PART TECHNICAL in 
dealing with Inquiries and Tenders, praliing. ee. 


cations from particulars and Tnitiating an 


Charge of Filing | Systems.—State age, epiary, i. 
and particulars of experience. 7%. Mes care 
Deacon’s, Leadenhall-street, London, _ E. C: 2957 A 





,ANTE DRAUGHTSMAN:—Apply, J. SAGAR 
Wes “ TeOe Ltd., Canal Works, Halifax. 





ANTED, DRAUGHTSMAN, One with Experience 

in Rotary Rade meg one preterred.— Apply. 

stating experien required, ena ~ 
BULLOCK and BARBER. itd. Daseien.. 2946 4 


7. UGHTSMAN, Thoroughly Up-to- 
ee sad tay ng for r= = Wood- eye 
or first-class man.— 2 
Machinery ; —— Ne BLES. 
HARKY cma ‘C.. aes Westwood, ewmeres -  y| 








. WORKS MANAGER for Works in Mid- 
Wiranas area, emp loying about = hundred — : 


ly 
fizing inte well-up in development an ad projection. 
used to Constructional Steel Work and pepair 5 Shop 
Work generally, including Boiler bus ae 
Hydraulic Press Work and Boiler 

ser and energetic worker ; fitet-clace S salary aid 

to the right man, wit. bie view to directorsh: 
lucrative concern ; applicants should know as ——- 
possible two-thirds practice and one of ry; no 
applications will be entertain to candidates under 
forty years.of age.—Address, 2772, The om . \ wren 








N_Impo: octane Electrical Firm RE- 

QUIK. SY the SER- 
ViCES of an ENGLNEER ‘for their Con- 
tract Dep good ress, general and 
technical "education arene ocapable of 
Advising hae oe ge Equipment of 


Steel Works, Collieries, es al eral 
Industrial Works, and ex! ced 
Erection and Running of same. State full 


particulars, with age, experience, 
salary required.—Address, 2833, 
Engineer Office. 2833 





SSISTANT GENERAL MANAGER WANTED, 
d Rolli ay good contro) of men, 
Forge — x, 


practical wl 
bdvantage.— Address oe "salary and eupextence, 
2832. The Engineer 





d TECHNICAL CALCULATOR, 

Ean Sarit areas are tat 
over ears of age, 

Engine. De tment. (Blas t-furnace Gi and 
large Rolling Mill maps) sd 
Therm 
HupolnesAadess, stati 
Galloways, Ltd., Engineers, Knott Mill, a 





‘NGINEERS, MECHANICAL, ELECTRICAL and 





MINING, with first-class experience, REQUIRED 
tor home and abroad. xperienced DRAUGHTS- 
MEN also. WANTED. apply. LAURIE. and CO., 
bo ag 8 its, = -street, E.C. 2, 

fee unless appointmen’ a 

e le, Energe Mecha- 

TA.—WANTED, a Ca! pale, Rneree ‘i 7 


ra oy uy English lish firm with Pees works 
eneral Engineering outs 
see 


to >» care 
London, B.C, 3, 2935 a 


ANTED, DRAUGHTSMAN, with Experience’ in 
Wy Blast-furnace and Foundry Work. and General 
. giving full particulars of age. 
The — 


Engineering.—Adi 
experience and salary required, 2925, 
Otttice. 





24 
A aes ian) for JIG. TOOLS and PLANT WORK 
by firm of Motor and Aero Engine Manufacturers in 
the a ‘ae stating experience, eA Se Wie 
ugineer 





. t-class DRAUGHTSMAN ; Experi? 

(Wxtep ese Engine or Motor Engine 

Design ; none but_experien men poe sonis - — 
Address, 2809, The Engineer Office. 2809 





y. lting Engineer’s Office in West- 
ANTED tO RACGH ‘TSMAN, with experience in 


Mechanical and Electrical Equipment of Factories.—~ 


Address full ae with salary required ae 
The Engineer Office. P43 





w4 for Midiens. operat HEAD 
DRAUGE TSMAN, also ROVER, for 
large Bridge and Consteuctional “Works ; good salary 


for first-class man, wit: ried experience, who must 
have held similar position — dress, stating age. 
salary and experience, 2981, The SEarineer Ofosi i 





Continued Page II. 








F or THREE COPIES of ‘ THE 
W y MENGINEER,! dated January 10th, AS =- 


Write, P900, The Engineer Office. 





SITUATIONS WANTED 
Page II. 


MACHINERY, &e.. WANTED, 
Page IV. 


FOR SALE, 
Pages VIII.- and XCV. 


AUCTIONS, Pages III. and CII. 
PREMISES TO LET OR WANTED: 
Page VIII. 

“WORK WANTED, Page VIII. 
MISCELLANEOUS, Page III. &c. 
RECONSTRUCTION, Page VIII 
NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CI. 


2970 a’ 


FIRST-CLASS CHECKER . (Drawing-: 
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ANTED IMMEDIATELY 
DRAUGHTSMAN, with 


and = oe required, and when 














ANTED, e Liverpool, TWO DRAUGHTSME 
r ral Designing in connection with ou 

Mill Work. en for @x similar 
work. State ‘uired.— 
Address, 2868, Engineer 0; A 

ANPED ip t isabagie 
DRAU ‘AN, “experienced tee. 
and Genera! Building Construction —Anpls by of exper 
anening salar: slog e009 full particalaze 
Box 1717, Wil £287 aftasd? Lond ~ y 

7ANTED, TWO FIRST CLASS ‘itunes "wed Wp nad 
Steel Works Eghieerah. sts rae, eerie, — 
sslary required.— Address 


= aan 





Bane 'e.¢ 


id 




















Cie Jat a fa 





ayenD. TWO FIRST-CLASS mea 
stomed te niodern Gasw sh 

Piaut. sorstate experience, age, 
Address, 2908, Phe Engineer Office. 
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wus 4 R 















Sad 
ip 3 ze. 


Ds IGNER, ; 


‘ ar Mabufact 

Mase Ptode I n he 

4 ti ability first essential ; 

ts : machine 
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alaty ae quited. 
1. Phe Begineer Office. 2843 4 
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our, WANTED, for Motor 
peri in up- br te-Ga) te 

initiative 

ity” with 


seat 


we 





°SIGNBRS of JIGS and TOOLS, Fiabe Men. 
A, WAS ANTED | by firm 


in t 

2771, The Engineer O 

for bash Engineering mies at, | oe 
a iY rE and and Hag age aeripne Flsistow 

Fae areas. Gas and wa 


ence in Producers, WA) TED he Fakec rit xperi, 


Development Work. State rh he Seeateh.” age nae 
Since of experience.—Addregs, 2999, The augue 


facturers 

ence, &e., 

RAUGHTSMAN, 
beanie #6. 


hast.  etbris ia 
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RAUGHTSMAN, eer All-round Practical Ex- 
Pesietice in ren Work Spsble 


Apviy in confidence, re PP BLRECTOR, | user 
Standard we Co., Ltd. 
D™ue2 TSMAN.—LEADING MAN WANTED for 
ar Work ; must have had first-class ex 
Motor Car Design . good right man.— 
tite, givine full Dasticulers [7 a a 
Lid., Dumfries. 17 4 
RAUGHTSMAN REQUIRED, with Good Know- 
3 1 Wer = Cc pet es ing. ine Cranes -_ Goel 
tee! or ngineering, ‘tmins otfice.— 
Address, 2985, The Engineer Office. 2085 « 
AUGHTSMAN Beat QUIRED, with Good a Ex 
Deta: Lg ye 


Parbines. —State a expe: 
ta Box “‘ D..”* 768, Selig Ltd., 











18, op gala eg t. 4 
t. ee 





Desege teas Was Ww AS TED 5 


—Addresa ba Bigg - stating, tra 
age and salary, to 2724, ‘The 





RAUGUTSMAN WANTED; A Good Tho 
trained man to sed a Draw xf we 
Organisation Office; to man 
fstaasenent Detail ex fence a Drogressive Cart 
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WANTED. , FOREMAN BES SSPINISHER. toned ts 
C) 


Wirecrenced * Rita, Ste 8 


and wage.— 
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Ww “aplines. ene pi lll aD ee 


C. cuit le 
apt ee 
See A 
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oa er 





* Wain 





ae 


Lo 
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Ag 


wt? an —— eet tee MAN 


oe en i, auth, Lancashire eae Ror. oan 





Cr Wa ma eat 
oe Eres Se—A4 2837. 


“ FOREMSN OOP 
the and South- 





Fenians, 


TE 






Railway Company at their r — 
arte, sta’ and - ta 
CHIEF MEC orks, 
Kilmarnock. ; 





ounas 22 sirens 


and wage.—Ai a 
i 2927 A 





| oo ~ — 
Shop on the eee : 





REQUIRED for Light and 
in high-class Marine Engi. 

prac nm ractical 

w 





assurei.—Apply, stating full particulars. traini d ex) 
Morten 3s Advertising Agency. Hull prefer ray 
DiS eee WANTED for Large at lines 

must be in close ae wi Xx, Ad 

Cm gy al elurnaces.—"h oo pee Dame 5 Mills, O.H. 
aD er Furnhaces.—Pull par ars 
alacy  Fequired to BROWN | BAYLEY'S ont 14D fae Works ; ERECTOR W. 
WOHKKS, Ltd, Attercliffe, ia Br oe i ri = ms aingincs.” Beran om 

RAUGHTSMAN WANTED, with Experience positio man. fa wat ing, giv 4 
D Mechanical 7 and Light Plate Work | full pa experienve, if salary and when at 
Construction.—Apply E. P.. Westwood Works, liberty —A ERECTOR,” Wm Porteous and 
Peterborough. 2913 a Co, ‘Advertising Agents, Glasgow. 4A 





RAUGHTSMAN WANTED, with First-class Ex- 
perience of interna} Combustion Engines and 
Engine Detail; only who ae A bad similar 





experience nged ap ‘iy. pplicants age, 
eSperience and sala y required, 2933, “tne PBigstect | past 
Office. 
RAUGHTSMEN. SENIOR Beg 
CIRED, with ge Wh. 
London district.— Wr: ‘ite, 31.410, co. J, 
Wilson and Co., Ltd., Si. Clerkenwell: s roa 1. 





RAVSETOMER, 8. 
Di experience, KableED FO seE, PT isree 
industrial tirm By Midfan eias? Permanent position 
and good prospects. 'o capable .-Address, giving 
full particulars of previous and experience, 
age, salary fequired, &¢,, 2921, The oon k 
6 rt 








RAUGHTSMEN WANTE a OF, barge Manuf 
turers, Hi gee 1) Jig and Tool 
ign, “( Pure, of 
Machines, (3) 
—— and panaee onering considerable 
ae offered 
the “¥ site if ab vine , ould 
ica. e of abov 
—_ — Dors clans De Ete 
4 salary mom A Address, 2v00, ‘Toe wed 
Uti Z9M0 A 
—“~- 3 Pact NM 2 Acoustomed 
and sel | rape —Addaress, 
= eng je... ex perltite and salary req 3016, The 
Engineer Vitice a sigs 301¢_a 
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i. a Aste. tin-bars, 
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Boilers essen 
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experience of 
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for 


ty * alas Ft to 0 be ‘agdregsed ta 3 2895, The Sw ed 
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NAW S,. or or ENGINEE! 
Mts bNaad MENT, oil BER SEEK 
engineering ge! moray: —— practical man, up. 
Her aetna, 
on and mass : ‘ae : 
The Engineer Office. ov 4; roe 0g eo 


oan 





on me He ne opas er fs 





AJOR, BS. A.M. a. Soe. C. 





(35), Fou 
M ¥ of constr ti 
| pen stetuies "buildings in Belgium. “i i 
d 5 years” apprentice. 





: neorks, “g yeats 











jood p 
one. “having” infi ia ° 


cena ops, General Lt mg one Upkeep of =. 


shin “Crewe st. wurvey and 
ES rau vat my tats Sieel 4S ~~ M.. engineer ia eharre ei ry uction ah, Ss Gove 7 
sone ee oe 2 a thie Yio work hone ‘or eds tae Serer # POSTION. 
ut Supers oy 93 m™ cain o politee ties 4 en.—Address, P396, porns Wasineer Or Oitlee. 306 se 

Wan NGINEE SIRES APP 

Tin one yom TED iy Re ge tie MENA Fog yas soot tli-roun ef abrir. 

[ . organ Ae ent r 
Works Exte fons, Sasso i etodert ry Rect Salary £300-350.—Address, . The se Hagin 9 ‘the. 
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We and ene: a, adrens. Stati : 
age, omen and “galery guerar 065, The ating EMPLOYMEN®, preferably London or South ot 
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& . The Office P300m 
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ee Qeaeat AGER, SE TARY or Similar Tespon, 
A pa? ENGINE Be wi le Ras WAN ineerine experi. 
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ee ae am 
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The Utilisation of Peat for Power 
Generation. 
By JOHN B. C. KERSHAW. 
No. I. 


Next to coal, peat is the most widely distributed 
naturally occurring solid fuel. In fact, if one con- 
siders only the area.cuvered by the peat deposits 
of the world, without relation to their depth or 
thickness, it*is probably true that the deposits of 
peat now occupy 4 larger area of the earth’s surface 
than did the lower lying coal measures in the earlier 


regarded as partially-formed solid fuels, and come 
under the author’s classification of low-grade fuels, 
owing to their high percentage of moisture. If 
heat and great pressure were applied to this mass 
of decaying vegetable matter, and the water 
were eliminated, a residue would in fact remain 
which would possess many of the characteristics of 
coal. This conversion of vegetable remains into peat 
occurs only in swampy districts, because the water 
shuts off the decaying plants from any access 


of oxygen or air; hence the decomposition that | 
not to oxidation, but to internal | 


occurs is due, 


' chemical changes, which may be represented by | 


the following equation :— 
6 C, Hy O; = 7 CO, + 3CH, + 14H, O + Cyg Hy O, 





English Peat. 


Irish Peat. 
Moisture 20.3 21.6 
ash 1.0 f ash 2. 
Cok 27.9 f ; 21. 
eres | fixed carbon 26.9 vir | fixed carbon 19.5 
Volatile 51.8 56.6 


The calorifie value of air-dried peat varies con- 
siderably, but the average may be fixed at 7500 
B.Th. uaits; and therefore, peat briquettes, dried 
by natural agency, may be taken as of half the value 
of good coal. 





| II.—Peat BRIQUETTES. 


| The earliest method of peat utilisation was that 


‘of slicing the brown aad black peat of the bog into 








Figs. 1 and 2—METHODS 


stages of their history. The figures given below 
enable one to form some idea of the enormous extent 
of the area covered by the peat-bogs in all the countries 
situated in the northern temperate zone. This 
condition of the occurrence of peat is explained by 
the fact that the plant growths which produce peat 
require a moist but cool atmosphere and habitat 
for their development, conditions which are never 
found nearer the Equator than 45 deg., nor within 
the Arctic circle. 

According to some of the best authorities on the 
subject, however, peat abounds* in Great Britain 
and Ireland, in Canada, New Brunswick and Prince 


Edward Island, in Denmark, France, Germany, 
Hanover, Holland, Hungary, Italy, Oldenburg, 
Russia, Bavaria, Sweden, and the United States ; 


and the peat bogs in what were once the Crown 


lands of Russia alone are reported to contain 
100,000,000 cubie feet of excellent peat. The 
Swedish bogs are estimated to represent 3000 


million tons of peat; while the swamp regions of 
Virginia, U.S.A., cover nearly 1000 square miles, 
and have an average depth of 15 ft. In Germany 
the peat bogs cover 11,580 square miles, and in 
Ireland, one-tenth of the surface of the whole country 
is covered with this form of decaying vegetation. 
The depth of the Irish bogs varies from 16ft. to 23ft., 
but in certain cases this depth is much exceeded, 
and some are known to have a depth of 50ft. 
Finally, in the United Kingdom, which is so liberally 


provided with coal measures, there are, according | 


to Perkin, 6,000,000 acres of peat bog, with an average 
depth of 12ft. 

All the nations of the world, therefore, whose 
industrial activity and prosperity in the past have 


been based on the development of their deposits | 


of solid fuel, are well provided with this alternative 
source of heat and power. 

The question of the best method of utilising their 
resources of this low-grade form of natural fuel, 
is now one of paramount importance for the 


leading manufacturing countries of the world. As | 


the reserves of coal become exhausted, and the 
cost of working them increases, it will be necessary to 


fall back upon the less highly developed fuel, peat, | 


in order to be able to compete in the world’s markets 
with those countries which possess immense water- 


power capable of cheap development for industrial | 


purposes. 

This change from coal to peat is already occurring 
in certain European countries, where coal is not 
plentiful or is of poor quality, and the change will 
no doubt be accelerated by the results of the present 
war, which has doubled the cost of coal-mining, and 
consequently the price of coal, in practically all 
the countries of the world. 

In this article a summary will be presented of 
all the most recent experience upon the utilisation 
of peat; the subject being discussed under the following 
headings :—(1) Composition and Constitution ; (2) 
Briquetting ; (3) Carbonising; (4) Gasifying; (5) 
Powdered Peat ; (6) Conclusions. 


I.—ComposiITIoN AND CONSTITUTION OF PEAT. 


Peat is a mass of decaying vegetable matter, 
which under suitable conditions and with the lapse 
of time, would be converted by Nature into a form 
of coal. The peat bogs, to which reference is made 
in the introductory paragraphs, may therefore be 





*Bjérling and Gissing. TurgEnctverr, July 12th, 1907 


Cellulose yields carbonic acid gas, marsh gas, 
water and peat. 
The moisture in peat is therefore largely due to 


the water formed as a result of the chemical changes | 


which accompany its formation; and peat fresh 
from the bog will often contain from 80 to 90 per 
cent. of this constituent. 

By air-drying, with prolonged exposure to wind 
and sun, this moisture content can be reduced to 
20 per cent., but below this limit it is impossible to 
go by means of natural agencies, and this fact explains 
why peat has never come into use for industrial 
purposes, where the supplies of other forms of fuel 
are plentiful and cheap. 


OF CUTTING AND DRYING PEAT AT DUMFRIES 


; small oblong blocks, called “ turves,”’ and allowing 
| these to dry in the sunand air. The “ turves,”’ which 
in Ireland are cut 24in. long by 6in. or Tin. square, 
shrink considerably on drying, and are only about 
half that size when ready for use. Much of the 
domestic fuel burnt in the villages and towns of Ireland 
| and Scotland to-day is peat won from the bogs by 
| hand labour and dried in this way. Figs. 1 and 2 

show the cutting and drying plant at the works of the 

Scottish Peat Industries, Dumfries Modern methods 

of briquetting peat, however, are based upon the use 

of machinery, both for cutting the peat, squeezing out 
| the excessive moisture, and for moulding it into 
| briquettes afterwards, and the aim has always been 
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Fig. 3—MAP SHOWING POSITION 


The high percentage of volatile matter in peat 
is another hindrance to its use for industrial purposes, 
since the heat produced by its combustion can only 
be economically utilised in special forms of furnace. 
The low percentage of ash and absence of sulphur, 
on the other hand, are characteristics of the fuel 
which count in its favour; and, as will be proved 
later on in this article, the disadvantages arising 
from the high percentages of moisture and volatile 
matter have been largely surmounted in the latest 
methods’ of using peat for power purposes. The 
figures at the top of the next column are approxi- 
mate analyses, made in the author’s own lJabora- 
tory, of English and Irish peat (air-dried). 
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OF THE WEISMOOR PEAT-BOG 


to reduce the hand labour required for these opera- 
tions to the lowest possible point. 

Some details will now be given of the more notable 
and successful installations of this kind, commencing 
with those working abroad, since it is in Germany 
and Russia that the greatest progress has been made 
in utilising the peat and bogland resources of the 
European Continent. 


GERMANY. 


The manufacture of peat fuel briquettes was be- 
fore the war already a flourishing industry in Germany. 





There is no reason to believe that the industry has 
suffered any set-back during the’ past four years, 
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since the scarcity of coal and rising price in all coun- 
tries has favoured the production of the cheaper 
low-grade fuel. 

The peat, in the majority of these German installa- 
tions, is won from the bog by portable centrifugal 
pump-dredgers, which first cut and pulp the peat 
by means of rotary cutters, and then transport the 
pulped mass (which contains 15 times its own volume 
of water) to the factory, where the briquette-making 
machinery is installed. There the pulp is first passed 
through a centrifugal machine to liberate the greater 
part of the water, and is then transferred to a cylinder 
press, which operates on the principle of a paper- 

ing machine and delivers the peat, in the form of 
a thin sheet, to the drying cylinders. The moisture, 
in this way, is reduced to between 15 and 30 per cent. 
and the peat, in the form of a moist hot powder, 
is then fed into the briquetting machine, where 
it is submitted to a pressure of 30,000 lb., and is 
moulded into the form and shape desired for the 
finished briquette fuel. No binding agent is required, 
since the bituminous matter contained in the raw 





peat suffices, in the majority of cases, under the 
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pulping and moulding press, which tears apart the | 
peat fibres, and then pulps them. The peat pulp | 
issues from the press in the form of a continuous | 
thick belt, and a workman standing by the delivery 
shoot, euts the peat into strips. These machines, 
being smaller than the others, a 12 horse-power | 
electric motor is sufficient for operating them. Ac- | 
cording to the guarantee of the firm, one machine 
in a ten-hour day can produce 60,000 to 80,000 turf 
sods or briquettes. 

The size of the blocks of half-dried peat, when 
first cut into blocks, is 4in. by 5in. by 13in. As soon 
as a dry crust has formed upon them so that they can 
be handled, they are stacked in small heaps, where 
they are left exposed to the sun and air until the 
moisture contents have been reduced to 25 or 30 
per cent., and the blocks have shrunk in size to 2in. 
by 2in. by 10in. They are then loaded in cars, 
which are dragged along a narrow gauge railway by 
a benzol motor to the power-house. In the summer 
months the output of dried peat by the dredgers and 
drying grounds exceeds that of the requirements 
of the generating station, and the surplus dried peat | 

| 
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Fig. 4—MAP SHOWING TRANSMISSION LINES 


eombined influence of pressure and heat, to produce 
a clean and hard briquette, in which the percentage 
of moisture is between 11 and 15 per cent., and the 
ash from 9 to 12 percent. The calorific value of 
these machine-made briquettes is said to be about 
7/.ths that of ordinary coal, and their cost of manu- 
facture in Germany, before the war, was from ‘5s. 
to 7s. per ton. A plant to produce 50 tons per day-+ 
was estimated to cost £16,000. 

Peat briquettes are largely used for domestic 
heating purposes in Germany, since they are prac- 
tically smokeless. In order to prove, however, 
that the generation of power is quite practicable 
with this form of fuel, some details will be given of 
the very notable electric power generating station 
situated on the Wiesmoor Bog in East Friesland, 
North Germany, which is run entirely with peat 
won from this extensive tract of bogland. Fig. 3 
shows the position of the bog (which is shaded), 
and the 150-mile district over which the current is 
distributed. The original power station, marked 
“A” inthe plan, was erected in 1909, and was de- 
signed to generate 3600 horse-power. It has been 
twice enlarged, and now provides considerably over 
6000 horse-power to the docks and harbour at Emden, 
and to the electric tramways which run into Wil- 
helmshaven and Oldenberg from the surrounding 
villages. The Ems-Yade canal is also operated 
with electric power, derived from the- Wiesmoor 
generating station. Fig. 4 shows the main trans- 
mission lines with their length marked in kilo- 
metres. The power-house, after the first en- 
largement, was equipped with four water-tube 
boilers and superheaters, and with three turbo- 
generators each of 1250 kilowatt capacity, delivering 
three-phase current at 6000 volts. This current 
is raised, in a separate transformer house, to 20,000 
volts, for transmission purposes. Some portion of 
the electric power is utilised for operating the electric 
dredging machines, which form one of the chief 
features of this installation. The dredgers used at 
Wiesmoor were designed and built by an Oldenberg 
firm of engineers, and are mounted upon wheels, 
so that they can be run on wooden sleepers, or on 
rails, along the edge of the bog. The dredgers are 
of the chain-bucket type, the chain being driven by 
an electric motor placed at the head of the bucket- 
frame. A second motor, placed to the left, causes 
the whole bucket-frame to travel in a horizontal 
direction, backwards and forwards, through a space 
of 4 metres. The wet turf, containing 90 per cent. 
of water, is emptied from the buckets into a trough, 
from which it is carried by means of a travelling 
belt conveyor to an electrically operated press. 
It issues from this press in the form of a uniform 
thick pulp, and is then, with the aid of another elec- 
trically operated conveyor, carried to the cleared 
and drained portion of the moor for drying, where 
it is delivered in the form of a thick carpet. 

In addition to the large dredgers, there are many 
smaller turf-pulping machines at work on the Wies- 
moor. These machines are fed by hand, and consist 





of an electrically operated bucket conveyor and a 


Swain 3S 


FROM WEISMOOR POWER STATION 


is, therefore, built up in large stacks in the open, 
or is stored in covered sheds. When once dried 
and hard, the peat blocks do not readily take up 
fresh water. 

The combined dredging and briquette-moulding 
plant installed on the Wiesmoor can produce in the 
usual five summer months’ campaign—from April 
to August—30,000 to 35,000 tons of dried turf bri- 
quettes. Progress is chiefly directed towards re- 
ducing the cost, by dispensing more and more with 
hand labour, both in the winning of the turf and in 
the after process of drying and storing it until used. 

As regards the methods adopted for burning the 
fuel after drying, as described above, a series of 
travelling belt conveyors carry the peat briquettes 
to the storage bunkers, and then, after screening 
and weighing, to the feed-hoppers attached to each 
boiler. The grates are inclined at an angle of 36 





that the fuel required to generate 1B.Th. unit will 
cost between’.144 and .168 of a penny. This com. 
pares quite favourably with the cost of coal in the 
best managed large modern power stations 


RvssiA. 
Before the war, Russia was second only to Germany 


|in the number and capacity of its installations for 
| producing peat fuel. 
| number of separate plants in 1910 was 1300, and the 


According to Haanel, the 


output of machine peat amounted to between five and 
six million tons annually. Many private plants 
existed in connection with cotton-mills and other 
manufactures, some of which were producing nearly 
a quarter of a million tons of peat fuel per annum. 
The method used in these Russian machine-peat 
plants was very similar to that described above as 
in operation on the Wiesmoor Bog in East Friesland-~ 
that is, the peat was cut and pulped by a combine 
type: of machine, it was then formed into blocks by 
hand labour, and was finally dried by exposure to the 
sun and wind in the open air. 


CANADA 


The Canadian Government in 1909-10 erected a 
small experimental plant for producing machine. 
made peat at Alfred in Ontario, in order to encourage 
the development of the peat resources of the Dominion 
upon sound lines. This plant was very similar in 
design and principle to those already described as at 
work in Germany and Russia, the only improvement 
being that a system of cables was employed to trans- 
port the pulped peat to the drying grounds. Tho 
peat produced at this plant in the 1911 drying season 
had a moisture content of 16 to 20 per cent., and was 
employed for a series of steam-raising tests in two 
different types of boiler—a Babcock and Wilcox 
marine type of water-tube boiler, and an internally- 
fired boiler of the locomotive type. Bulletin 17 of the 
Canadian Department of Mines contains a full record 
of these tests, and the table given below gives a 
summary of the figures obtained in the six main 
tests. 

These efficiences are low when compared with those 
reported to have been obtained at the Wiesmoor 
Power Station (see above), but it must be remem- 
bered that peat contains a very high percentage 
of hydrogen, and that when heated two-thirds of 
the combustible matter it contains is liberated in 
the form of hydro-carbon gases. A very large 
combustion chamber is therefore required, with 
secondary air admission, to obtain good results with 
peat fuel, and this does not appear to have been 
arranged for in the Canadian tests. The high per- 
centage of hydrogen also leads to a further loss of 
heat in the waste gases, which is unavoidable unless 
they are cooled below 212 deg. Fah. in the 
economisers, for this hydrogen, on combustion, forms 
aqueous vapour or steam, and the latent heat of this 
steam, which is mingled with the other products of 
combustion, is generally lost. Since peat fuel con- 
tains, as a rule, a much lower percentage of sulphur 
than coal, the best method of obviating this difficulty 
would be to have a specially large economiser to 
each boiler or set of boilers, and to reduce the 











Water-tube Boiler. Fire-tube Boiler. 









































1 2 3 4 5 | 6 
EN Rs cae) SE eA } 

Net calorific value of the fuel as fired, B.Th.U. per Ib. 7490 7490 6990 7130 6970 | 7110 
Peat fired per nour Ib. 476 586 569 160 214 | 341 
Peat fired per square foot of grate surface per hour Ib, 20.5 15.5 15.0 17.7 23.8 | 37.9 
Equivalent evaporation per hour from and at 212 deg. Fah. lb. 1950 2322 2250 621 802 | i054 
Equivalent evaporation per hour per square foot of heating |, 

SPENDS oo ates eC Oh pe ee ee ee Ib. 2.88 3.43 3.32 | 2.89 3.73 | 4.9 
Lb. of dry flue gas per Ib. of peat 12.4 9.8 11.1 9.8 9.1 | 6.5 
Temp. in flue leaving boiler, deg. Fah. Z 720 ; 760 ov 715 690 690 | 750 
Equivalent evaporation from and at 212 deg. Fah. per lb. of 

peat fired OS ee ee eT ee eee 4.10 | 3.96 3.95 3.89 3.74 3-09 
Thermal efficiency of boiler furnace and ‘grate, based on the “2 sb 

net calorific value .. .. .. | 42.2 


per cent. 








deg. to the horizontal, and are divided into two por- 
tions, each of 43 square feet superficial area. The 
halves are fed alternately with briquettes by raising 
a lever, which actuates a hinged door on the fireside 
of the feed-hopper. Since the calorific value of the 
dried peat fuel is low, averaging 5400 B.Th. units, the 
supply of fresh fuel must be frequently made, and 
careful regulation of the air supply is necessary 
in order to avoid great excess of air and a low eva- 
porative efficiency in the boilers. 

A steam-raising test made soon after the Wies- 
moor plant was started gave a boiler efficiency of 
73.5 per cent., and an evaporation of 3.01 Ib. water 
per lb. of dried peat. The mean calorific value of 
this peat was 4824 B.Th. units, or, say, one-third 
that of good coal. Working out the cost of the fuel 
from these figures, taking the price of the turf 
briquettes at five shillings per ton, and the fuel con- 
sumption of 2.5kilos. of peat per kilowatt-hour, we find 





$63: -1 . 612 


temperature of the hot gases to 150 deg. Fah 
before allowing them to escape up the chimney 
By this plan, using water-tube boilers with specially 
designed large combustion chambers, the efficiency 
obtained with peat fuel for steam-raising purposes 
could, no doubt, be raised to between 60 and 70 
per cent., when calculated out on the dry fuel. 








Tar scheme for replanting Britain’s denuded acres is 
now complete. The Treasury has granted a sum of 
£100,000 to the Board of Agriculture for this purpose, 
and in all 2,000,000 acres will be planted. Since it is 
estimated that one acre of land requires 3000 young trees, 
something like 6,000,000,000 trees will be wanted. The 
task will require the labour of 16,000 men, most of whom 
will be discharged soldiers. The chief kinds of trees to be 
set are spruce, larch, pine, Scotch fir, ash, elm, poplar, 
oak, and aspen. 
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Electric Welding and Welding 
Appliances. 
No V.* 
THE PONTELEC METHODS AND MACHINES. 


THE business of Pontelec Welding Patents, Limited, 
dates from early times as electrical matters go. Mr, 
A. Jevons, who succeeded Woodhouse and Rawson 
United (Midland Branch), Limited, and who was one 
of the pioneer contractors in electric light and power, 
established himself in the Minories, Birmingham, 
in 1888. On the introduction of electric welding he 
was appointed representative for the original ‘* Thom- 
son” patents, and he himself subsequently obtained 
patents for welding the seams of tubes, chain welding 
plant, and automatic switches for welding machines. 
His office was at Constitution-hill, Birmingham, 
and the present company, which was formed to take 
over the rights of the Universal Electric Welding 
Company of New York, fitted up a demonstration 
shop in the immediate neighbourhood. Eventually, 
owing to the keenness of continental competition, as 
well as to Mr. Jevons’ failing health, the company 
arranged to take over the latter's business, and 
removed its plant to 46, Constitution-hill, at which 
place, for some years past, demonstrations of its 
various special processes have been given, and also 
the manufacture of some twenty-two different types 
of machines carried on. 

We have recently had an opportunity of visiting 
the works and of observing a number of machines 
in operation. Seeing that all the latter embody the 
Thomson method of welding, single-phase alternating 
current is, of course, alone employed. As the public 
supply available in the neighbourhood of the works 
is direct current, it was necessary to employ a means 
of converting it to alternating current. All electrical 
engineers will realise the difficulty of dealing with a 
highly inductive load used intermittently and often 
only at 0.6 power factor, thrown on and off, it may be, 
several times per minute. However, the machine 
which is employed has, according to the testimony 
of the company, which has during the past few years 
purchased several of them for use in various places, 
answered its purpose admirably. It was made by the 
Phenix Dynamo Manufacturing Company. Limited, 
of Bradford, which took up this particular branch of 
the subject a number of years ago now, and, as a 
result, developed a special design of inverted rotary 
converter. 

The actual machine used at the Pontelee Works 
is of 50 kilovolt-ampére capacity. It had, so we 
gathered, been running for over 8 years, and had been 
in almost constant use during that period, frequently 
being called upon to work up to as much as 70 
kilovolt-ampéres, and was still in good working order. 
The company, in fact, was quite enthusiastic con- 
cerning its behaviour, and we certainly saw it undergo 
some fairly severe treatment. 

It would be impossible for us to refer separately 
to all the many types and designs of machines which 
this firm manufactures, and we therefore propose 
to deal with only a selection. The machine illus- 
trated in Fig. 16 is typical of the firm’s standard type, 
a series of which is built in sizes varying from 5 to 100 
kilowatts in capacity. In the particular instance 
shown the working is effected, both as regards the 
electric and mechanical arrangements involved, by 
means of the hand. In other forms, however, the 
current can be switched on and off by means of a 
treadle. The whole apparatus is wonderfully simple. 
The electric portion, which, with the exception of the 


switch A and ammeter B at the top, is not visible in the‘ 


engraving because it is hidden by parts in front of 
it, consists of a static transformer, the primary wind- 
ing of which comprises a number of turns, while the 
secondary winding is of one turn only. The latter 
is made up of numerous strands of thin sheet copper, 
which are not only quite flexible, but have a negligible 
ohmic resistance. The two terminals of this winding 
are respectively connected to the two jaw carriers 
C and D, which are mounted in slides formed on the 
front of the machine. These jaw carriers, which are, 
of course, electrically. insulated from one another, 
are capable of vertical motion upwards and down- 
wards in their slides. The upper jaw carrier C is moved 
up and down by the manipulation of the hand lever 
E, which operates through the toggle F. The range 
of movement is, therefore, always the same. In 
order that articles of varying thickness may be 
received within the jaws the lower jaw carrier D may 
be moved vertically up and down by means of the hand 
wheel H. The jaw carriers are formed of heavy masses 
of copper, and they are cored out so as to permit of 
water circulation. Jaws of V, or any. other desired 
shape, can be fitted to their faces. ~ 

In operation the article to be welded is inserted 
between the jaws, the height of the lower jaw being 
adjusted so that a very small movement of the hand 
lever will cause the work to be gripped. The circuit 
of the primary coil is then completed by pulling the 
switch handle rod A!, and current immediately begins 
to flow in the secondary winding, since its circuit 
is completed by the article between its terminals. 
The flow of current is heavy, being only limited by the 
resistance offered by thé surfaces in contact, and by the 
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The result is that the latter is 
very quickly raised to welding heat, while the jaws, 
because of their mass, and of the fact that they have 
water circulating inside their carriers, remain compara- 
tively cool, even when large numbers of articles are 


article being welded. 


welded consecutively. As soon as welding heat is 
reached--and the time it takes to do so varies, 
of course, with the nature of the article being dealt 
with, though it is never very long and is frequently 
only a few seconds—the current is cut off by opening 
the switch, and at the same time additional pressure 
is put on the work by the hand lever and toggle, 
and the weld is consolidated. We may say that it 
is impossible to put excessive pressure on the work 
with the toggle mechanism, since the pressure which 
can be exercised is controlled by the spring G. 

We have watched the machines of this type doing 
a large variety of work, and dealing with articles 
ranging from thin sheets and fairly fine wire up to 
plates each three eighths of an inch, or so, in thickness. 
In some cases the pieces of material to be joined were 
simply laid one on the other without any preparation 
No special care, for instance, was taken to remove 
rust. 

The company has developed and patented several 
special processes for use in connection with machines 
of this type. One of them, which is known as bridge 


ordinary spot welding, but the electrodes, being 
removed from the point of maximum temperature, 
are little affected, whereas with single pointed elec- 
trodes the copper points which, by reason of the high 
temperatures and the hammer action to which they 
are subjected during the welding operation, are apt 
to become flattened, which necessitates their being 
frequently attended to and re-shaped. 

A third process is particularly intended for use 
in connection with heavier work such as the welding 
together of plates of half an inch or more in thickness. 
In such operations it is an exceedingly difficult 
matter to maintain the points of the electrodes in 
good condition, even though the electrodes themselves 
are as efficiently water cool as it is possible to make 
them. There is, moreover, another trouble in that, 
owing to the plastic character of the metal being 
welded when heated, indentations on both faces 
of the plates may be caused by the heavy pressures 
which are necessary to ensure good welds with 
thick plates. Dise welding, as it is termed, has been 
devised to overcome these troubles. Jt consists in 
placing small dises of the same metal as that which is 
being operated, on, on one or both sides of, and in some 
cases between, the parts being welded, the first two 
discs being arranged at the points of contact between 
the electrodes and the work. On the passage of 

















Fig. 16—PONTELEC RESISTANCE WELDER 


Fig. 17—MACHINE FOR BRAZING COLLARS ON TUBES 


Fig. 18—-SPECTACLE-FRAME SOLDERING MACHINE ~ 


welding—hence the name of the firm ‘‘ Pont-Elee” 


(tric)—consists of laying small pieces of metal over | 


either the joint of a tube, or between two separate 
parts of an article, and placing the whole between a 
pair of electrodes. When the currrent is allowed 
to flow and welding temperature reached, pressure 
is applied, the metal is forced together, and providing 
the superimposed pieces are close enough together 
a continuous joint results. In a second process, which 
is termed multiple point welding, a number of dents, 
or projections, is formed on either one, or both, 
parts to be united. In this case contact only takes 
place at those points, so that when the current passes 
heating is only set up in their neighbourhood, and 
when pressure is applied and intimate contact effected 
the metal in those parts alone is welded. In some 
cases as many as 20, or more, of these small welds 
can be made in an article at one operation, and the 
tenacity with which the two portions of the welded 
article adhere to one another can be imagined. For 
certain purposes machines working on this system can 
be made automatic. The process is, of course, 
particularly suitable for thin metal work, and the 
electrodes, or jaws, may have large flat surfaces. 
The company draws attention to the fact that in this 
case it is the work or material being dealt with that 
has the points on it, and not the electrodes. so that not 
only are more uniform results obtained than with 


| the current, the parts heated are in this way re- 
stricted to the area of the dises or something a little 
greater. Welding heat is by this means obtained 
very quickly, and when pressure is applied the dises ” 
are forced into the work. By suitably arranging 
the diameter and thickness of the dises a flush surface 
results. If desired, too, bosses may be. put on, and 
such bosses may be shaped like rivet heads so as to 
give the finished article the appearance of having 
been riveted. The company is careful {to explain, 
however, that the strength would be greater than that 
possessed by riveted work since the area of the weld 
is always somewhat greater than that of the super- 
imposed dise. A particular advantage claimed for 
this method is that greatly varying thickness of 
metal can be welded together without any chance 
of burning the thinner sheet. Thus by it, it is 
perfectly feasible to weld a thin sheet of, say, 26 or 
30 gauge on to a plate lin. or 1}in. in thickness. 

Still another process which can be practised with 
this machine is that known as ridge welding. In it 
ridges are formed during rolling on the surfaces 
of the metal, so that when the two articles to be welded 
are brought together the area in contact is much 
reduced as compared with what it would. be were 
the surfaces plain, and welding only takes place 
along the ridges. This process, it is pointed out, 
is especially useful in constructional work, but has 
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not received in this country the attention which has 


been accorded to it both on the Continent and in | 


America. 

We understand that a licence is required to use 
the special processes of this company, even though 
they are carried out on machines of another make, 
since the processes themselves are subjects of patents. 

Passing on now to some of the other machines 
made by this firm, attention may be directed to 
Fig. 17, which shows a machine recently designed for 
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The machine on the left is a 4 horse-power motor 


re-wound, and slip rings added. The transformer is 
enclosed in an oak case, which has a regulator attached 
to its side. The small switch shown in between the 
two is intended to be foot-operated, and is placed on 
the floor, the converter being arranged in any con- 
venient position. The small machine shown in front 
of the oak case consists of two end frames supporting 
a pair of parallel bars carrying a pair of copper blocks, 
both insulated and connected respectively to the two 
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welding hollow-ware previous to enamelling, and js 
made in sizes ranging from 5 to 20 kilowatts in 
capacity. As will be observed, the lower electrode or 
anvil is capable of adjustment vertically by moving 
it in its slide, where it can be clamped in any desired 
position by the nuts and bolts, which may be seen in 
the engraving. The upper electrode can also he 
adjusted by the movement of a nut up and down the 
vertical screwed spindle seen at the rear of the pivoted 
arm. The distance apart of the two electrode points, 

















Fig. 19—TYPICAL PONTELEC SPOT WELDER 


brazing steel collars on to tubes. In this case the 
electrodes have horizontal instead of vertical 
motions, the pipe being dealt with being held verti- 
cally. The pipes seen in the engraving are for the 
water circulation, and give the machine the appear- 
ance of being rather complicated which, as a fact, 
it is not. 

It will be observed the welding circuit is divided 
and forms three pairs of jaws, or tools as the makers 
call them, the upper and lower pairs fitting the tube, 
whilst the middle pair makes contect on opposite 
sides of the collar to be brazed on. In operation, 
the handle on the right-hand side is pressed back and 
all three tools on that side are carried to the right, 
the left-hand tools being fixed. The collar s first 
placed in the middle tool, resting upon supports 
provided on the inside of the tools. A ring of brazing 
wire is then placed on the collar and the tube passed 
through both from the top, an adjustable support 
at the bottom—not seen in the engraving—taking 
the weight of the tube and at the same time fixing 
the position of the collar in relation to the ends of 
tube. The handle being then pulled forward, all 
three pairs of tools are brought into contact with 
‘their respective parts, the secondary circuits being 
so arranged that one is completed through the tube 
which becomes heated midway between the upper and 
lower contacts, whilst the other circuit is completed 
through the collar, which becomes heated at the same 
time, there being only one primary circuit controlled 
by a foot switch so that the operator has both hands 
at liberty. A little borax is applied and the current 
kept on until the brass wire flows into the joint 
between the tube and the collar. Owing to the 
heat being internally generated, the outside of the 
collar remains clean and nothing is needed, so we 
understand, but a rub over with a wire brush, the 
whole operation only occupying about one minute. 
The tubes are about one and five-sixteenths inches 
external diameter and one-quarter of an inch thick, 
the collars being about one and one-quarter inches 
Jong, and three-eighths of an inch thick. The 
regulator provides six variations of power, with a 
maximum of 10 kilovolt-ampéres. 

Fig. 18 is interesting as showing what is thought to 
be the smallest resistance heating plant ever made 
commercially. It is not, strictly speaking, perhaps, 
a welding machine any more than is the machine just 
described, but they both approach we think sufficiently 
nearly thereto to warrant mention of them being made 
in these articles. The whole apparatus is contained 
in an oak case which measures 10in. each way, and 
it weighs only about 28lb. It was designed and 
built for the Army Spectacle Department, and is 
used, so we are informed, for the hard soldering of 
spectacle frames, 


Fig. 20—SPOT WELDER FOR BENCH WORK 


ends of the secondary winding, but capable of being 
moved on the bars and fixed in position by a small 
thumbscrew. Each copper block carries a_ tool 
formed to hold the different parts which are pressed 
together by a light spring. On the foot-switch being 
closed the points of contact become heated, and hard 
solder, in the form of a fine wire, is touched upon the 
heated parts, with the result that it is melted and, 
flowing in, forms a clean and neat joint. Several hun- 
dreds of spectacle frames are, we are informed, com- 

















Fig. 22—PONTELEC BUTT WELDER 


pleted by one operator per hour, whilst the heating is 
so local that adjoining parts are not softened, and the 
articles are easily handled. This machine has a 
maximum of about 2 kilovolt-ampéres. It is used on 
both steel and gold-filled fittings of spectacle frames. 

Spot welding machines of various types are made 
by the company. A typical example of one of them 
is shown in Fig. 19. It is of a light type, and is 
operated by pedal. It is intended specially for, 





Fig. 21—TYPICAL PONTELEC SEAM WELDER 


and hence the amount of pressure applied during 
welding, can in this manner be arranged. 

A much lighter type of spot welding machine for 
bench use is shown in Fig. 20. It also is pedal worked, 
and it will be observed that the lower portion of the 
link connecting the pedal with the upper electrode is 
slotted, so that the latter can be raised to admit 
larger or smaller work. Then, too, the amount of 
travel of the pedal, and hence of the electrodes, can be 
regulated to suit the altered circumstances by means 
of the two sets of screws seen at the bottom of the 
engraving. The spring connecting the frame with 
the pedal operating link raises the latter, and hence 
the upper electrode when pressure is taken off the 
pedal. It will be observed that there are two series 
of terminals on the box at the side of the frame. They 
are for employing different tappings on the primary 
of the transformer inside the machine, so as to obtain 
different voltages in the secondary to suit differing 
classes of work. This, we may mention, is an attri- 
bute possessed by the other machines made by the 
company. 

While on the subject of spot welding machines, we 
may say that on the oceasion of our visit to the 
Pontelee Company's works we were shown the draw- 
ings of a very large machine of that type—probably, 
it was thought, the largest which had been undertaken 
in this country—which was then under construction 
for an enterprising British firm. It was to have copper 
arms Tin. in diameter, projecting 5ft. clear from the 
body of the machine, and its weight, when completed, 
was to be something over 5 tons. An interesting 
insight into the range of machines built by this firm 
may be obtained when comparison is made between 
that weight and that of the spectacle frame machine 
weighing 28 Ib. : 

Fig. 22 shows one of a series of butt welding machines, 
which are made in sizes varying from 5 to 60 kilowatts 
capacity. The actual machine illustrated had been 
specially designed for welding motor cycle rims, which 
it does, we gather, at the rate of 150 per hour, with a 
consumption of 12 kilovolt-ampéres of energy. In 
operation the two ends of the rim which are to be 
welded are gripped between two specially formed 
jaws, which can be moved backwards and forwards 
horizontally, so that pressure can be applied to the 
weld by means of a hand lever and toggle mechanism, 
observable on the right of the picture. The electrodes 
have, of course, water circulation. We have seen this 
machine in operation doing excellent work. It is 
fitted with an oil break automatic cut-off switch. 

A machine of a quite different type, which never- 
theless shares many features in common with those 
already referred to, is shown in Fig. 21. It isa machine 
for welding the seams of cylinders, and its operation 
will be readily understood. The cylinder is fixed in 
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frame which can be traversed backwards and forwards 
by means of the hand lever. The seam rests on a 
horizontal anvil which forms one of the electrodes, 
and has its ends carried by uprights which form part 
of the cylinder holding frame. The upper electrode 
is formed by a copper roller which is revolved by power 
by means of a chain which is sufficiently slack to 
permit of the small amount of movement necessary 
to bring the wheel into contact with the work. Both 
anvil and wheel are water cooled. When the cylinder 
is in position, the bed and frame carrying it are moved 
by the hand lever, so that one end of the seam may 
come directly under the roller. The latter is then 
depressed until it just touches the work. The pedal 
switch is then operated so that current flows, while 
simultaneously the pressure between the roller and 
cylinder is increased, with the result that the latter is 
gripped between the anvil and the roller, and, by 
reason of the rotation of the latter, is caused with its 
bed and frame to move horizontally. The result is 
that the wheel follows along and welds the seam as the 
cylinder is gradually traversed from one side to the 
other of the machine. As in the machine shown in 
Fig. 16, there is a spring which prevents excessive 
pressure being put on the work. 

In giving the foregoing descriptions of selections of 
the machines made by this firm, it is not pretended 
that all the different types of machine which it makes 
have been mentioned; but a fairly representative 
reference has been made. The company, it may be 
mentioned, does not issue any catalogue. It has 
found such a course impossible because there is such 
a great variation in the voltages, periodicities and 
systems of distribution, that hardly any two cases are 
alike in every respect. In some instances, for example, 
only polyphase current may be available, and it is 
not by any means always permissible to put a welding 
load on one phase only. Then, again, continuous 
current only may -be available. It prefers, therefore, 
to treat each separate case on its own merits, and is 
prepared, when supplied with full information, to 
give its considered view of the matter ; and it lays 
stress on the fact that it makes a point of never book- 
ing an order unless it is sure that a commercially 
satisfactory result can be obtained. 





The Reconstruction of Belgian 


Industries. 
No. III.* 
(By our Special Commissioner.) 
Lrece, March 4th. 


My first glimpse of this district under present 
conditions quite failed to suggest the Belgian metro- 
polis of steel. In the market places of the chain of 
small industrial towns which stretches along the 
valley of the Meuse, of which Liége is the centre, the 
British Army were selling by auction draught horses, 
and buyers were not difficult to find. The action of 
the British Army authorities in disposing of their horse 
transport is necessary in the interests of the district, 
which has been so denuded by the enemy that all 
movement is practically at a standstill except for the 
facilities which can now he furnished from military 
resources. Some of the bidding was quite brisk, and 
high prices were being reached. These auctions were, 
however, the only sign of commercial activity through- 
out an area which was the focus of the Belgian steel 
trade, and the spacious dismantled shops of the great 
steel works are being utilised as stabling for the 
horses which are constantly coming into the district 
for disposal. The fact that these magnificent 
establishments are for the moment being applied 
to this purpose is a significant comment on the ruin 
and desolation of this once productive area. 


METAL-WORKING INDUSTRIES. 


It is natural, of course, that the metal industries 
should have settled mainly in the Walloon provinces, 
where the coal and iron is to be found, and up to the 
time of the outbreak of hostilities the whole of the area 
from Liége in the east to Charleroi and Mons in the 
south-west—the Black Country of Belgium—was 
assuming a position of:great importance in the metal 
industries. Those who are familiar with this area 
have always been impressed by the fact that the steel 
trade has settled not in one large centre but in a series 
of comparatively small towns, of which Liége, with a 
pre-war population of about 160,000, is the largest. 
Seraing, the seat of the famous Cockerill Works, has a 
population of less than 40,000. The result of this 
disposal of the manufacturing activities of the district 
over a number of small towns is that the devastation 
and theft which accompanied the later stages of the 
German occupation, and which reached its worst 
phase even while the enemy was suing for an armistice, 
is spread out over many miles of country, and perhaps 
makes a deeper impression on the mind of the visitor 
than might otherwise be the case. Even during the 
comparatively short journey from. Liége through 
Sclessin, Tilleur, Ougrée, to Seraing, the spectacle 
which is presented is a succession of great works 
which formerly employed tens of thousands of hands 
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reduced to a condition but little removed in a majority 
of cases from absolute ruin. 

I have paid visits of inspection to the works of the 
Ateliers de la Meuse, Angleur Steelworks, Ougrée- 
Marihaye, and the great enterprise at Seraing. 
Practically the whole of the activities of these famous 
establishments are suspended owing to the destruction 
or removal of plant, machinery and materials. In 
most cases only the fine administration building of 
the works has been spared, but the range of rooms sur- 
rounding the fine reception halls, which are a dis- 
tinguishing feature of the headquarters bureau, were 
for the most part vacant, and the footsteps of the 
visitor echoed along deserted corridors which, under 
normal conditions, would be a scene of activity and 
bustle. Beyond these almost vacant administrative 
headquarters lay the ruins of enterprises built up by 
the patient effort of many years to a position of the 
first importance in the international steel trade, and 
it was there that I listened to what, but for the resolve 
which is apparent on all hands to reconstitute these 
industrial establishments, might have proved the 
funeral orations of works which have been almost done 
to death by the enemy. It is true, indeed, that signs 
of vitality in the works are sometimes scarcely to be 
detected, but already in many instances the necessary 
restortatives are being applied and faint flickerings of 
life begin to be apparent here and there. It is obvious, 
however, that the process of recovery will be long 
and tedious, but it is something to find proof that the 
boast of General Von Bissing that Germany must 
prevent renascent Belgian industry from superseding 
German industry has been based on a misconception 
of the determination of the Belgian industrial com- 
munity to rise superior to the worst efforts of the 
enemy. 


Tur CocKERILL WorRKS. 


It was natural that the first visit should be to the 
works of the Société Cockerill, at Seraing, and those 
who participated in the Brussels Conference of the 
Iron and Steel Institute in the year 1913, and who 
took advantage of the opportunity then afforded to 
inspect the works, would be aghast at the devastation 
which has been wrought in this establishment, founded 
by an Englishman over a century ago, and which 
would, under normal circumstances, have celebrated in 
the year 1917 the centenary of the enterprise. Instead, 
as I was reminded by Mr. Leon Greiner, who, with his 
brother Mr. August Greiner, received me, they had 
to mourn the loss of Mr. Adolphe Greiner their father, 
whose end was undoubtedly hastened by the strain 
and anxiety arising from war conditions. It will be 
recalled that the offices of the undertaking were in the 
former palace of the Prince Bishops of Liége, in the 
courtyard of which members of the Iron and Steel 
Institute were received on the occasion of the visit in 
1913. This fine edifice is now a wreck. A fire, the 
origin of which may have been accidental, but the 
damage arising from which was largely accentuated by 
conditions accompanying the German occupation, has 
destroyed most of this historic building. Only the 
blackened walls remain. This spectacle is typical 
of what lies beyond. 

In order that the character of the depredations 
committed by the enemy may be fully understood, 
brief reference may be made to the extent and 
character of the manufacturing resources of these 
shops in the immediate pre-war period, which had 
made the works one of the leading establishments of 
the kind in Europe. 

An English visitor would, for various reasons, take 
a great interest in this famous establishment, which, 
although it has surrendered its supremacy from the 
point of view of output to other works in Europe, 
represents in its equipment and methods of operation 
the very latest practice. The Cockerill Works com- 
prise a great many departments, not one of which 
remains intact to-day. The blast-furnace plant before 
it was either stolen or destroyed by the enemy com- 
prised seven blast-furnaces ranging in capacity from 
100 to 200 tons per day, and included silica brick and 
cement plant producing four to five millions of bricks 
and 20,000 tons of cement annually. The steel works 
plant of the Bessemer shop was an installation of five 
converters having an aggregate capacity of 1200 tons 
of steel ingots daily, a Siemens open-hearth plant, 
with three furnaces, each of 15 tons capacity, and a 
small electric furnace of the Girod type, the last-named 
of which still remains: at Seraing. The rolling mills 
installation was of a very complete character, and the 
blooming mill included a large finishing train driven 
by a compound triple expansion reversing engine of 
10,000 horse-power. Tho position to-day in the steel 
works is that of the seven blast-furnaces five are 
practically destroyed, but it is hoped that two can be 
put in operation, one perhaps within a few weeks, and 
another in the course of a few months, if the necessary 
material for the repair work can be obtained as well as 
the ore and coke for working. The company possesses 
the refractory material for the blast-furnaces. The 
fuel question is, however, very important, as no good 
coking coal is easily available to-day. With regard 
to the melting plant, four of the five Bessemer con- 
verters are gone, and the other is damaged, and it will 
be necessary in the first instance to attempt to make 
a start with the open-hearth plant, two units of which 
can, it is hoped, be put into working condition within 
@ comparatively short period, and for which the 
necessary refractory materials have been ordered in 


England. Of the twelve rolling mills all but two are 
destroyed, and as those which remain are the plate 
and tire mills, these will be the initial products of the 
company when work is resumed on the restricted 
scale indicated. It will not, however, be possible to 
make a commencement in the Bessemer converter 
shop for a long time to come, and the famous rail mill, 
the first to be built on the Continent with a direct 
reversing engine, and which has made an enormous 
output, is not likely to be rebuilt for another eighteen 
months, the intention being to provide the materials 
of construction in the shops of the company. The 
bridge and boiler making plant was housed in six large 
workshopsfserved by between thirty and forty over- 
head cranes, and much important constructional 
work has been carried out there. The whole of this 
important department is in ruins. Cranes have been 
removed, as well as the whole of the equipment and 
large stocks of material. 

In the forging department many heavy presses 
were installed, including two vertical 2000 ton presses, 
seven hammers, and a line of re-heating furnaces. 
The work of destruction has been carried out here with 
particular completeness, and although only one of the 
2009-ton presses has been removed, the accumulator 
has been destroyed, so that that which remains cannot 
be employed. The foundries for the moulding of iron 
and steel, and the special foundry for bronze mould- 
ing, as well as the tire and axle department, where the 
Arbell stamping process was employed, have been 
put entirely out of commission. In addition to the 
Seraing establishment the company has made itself a 
self-contained enterprise by the acquisition of fuel 
and ore resources, and having under normal conditions 
fuel supplies suitable for the manufacture of coke, had 
laid down a large coking plant, including batteries of 
Appolt ovens and Sem:t-Solvay by-product recovery 
ovens. Concessions were also held in the Oolite 
region of French Lorraine, as well as mines in Luxem- 
bourg. Reference was made in a previous communica- 
tion to the important shipyard which the company 
owns on the Scheldt, and which, contrary to state- 
ments made in Antwerp, was only on one or two 
occasions utilised by the enemy, and that only for 
heavy lifts. 

PILLAGE AND DESTRUCTION. 


This brief recital of the company’s resources 
explains, perhaps, why, as Mr. August Greiner pointed 
out to me during a tour of the wrecked shops, the 
enemy enlisted the assistance of metallurgical pro- 
fessors and German steel makers to instruct the purely 
military element as to the precise means by which an 
undertaking which was so powerful a rival of the 
German steel trade could be most effectively destroyed. 
My own impression is that the work has been carried 
out with more diabolical thoroughness here than else- 
where, although perhaps there is not much to choose 
between this and other big scale works. Care was 
certainly taken at Seraing in putting the blast- 
furnaces out. of commission to strike at the very heart 
of this productive machine, and in practically every 
instance where a particular shop was not absolutely 
devastated a key section of it was removed or 
destroyed. The engravings in our Supplement illus- 
trate very vividly the scene of desolation by which 
the visitor is confronted in every department. It is 
not merely that the important items of the equipment 
have been removed, but that where removal was 
either impossible because of difficulties of transport 
or lack of time, wanton destruction was resorted to, 
valuable machinery being broken up and large tools 
being dragged from their beds by locomotive power 
exercised through chain attachments. The vlew inthe 
steel works shows what has been aptly termed “ the 
cemetery,” as in it was deposited a mass of wreckage 
which the enemy was unable to remove, and whliich 
remains as evidence of the manner in which the 
destruction of these works was accomplished. I was 
informed that, although a considerable quantity of 
ordinary scrap was available the enemy preferred to 
leave much of it behind, and to break up machine 
tools and other plant in order to provide scrap steel 
for his own industres. It is estimated that some 
12,000 tons of scrap, a great deal of which was 
obtained in this way, has been sent into Germany, 
material being for a considerable period removed at 
the rate of 300 tons per day. A particularly flagrant 
case of theft was that of the large 10,000 horse-power 
gas engine which was only completed in 1914, and 
which is the outcome of many years’ experience, and 
not content with the removal of this machine, the 
enemy persistently searched the works until they 
discovered the working drawings, which werealso taken 
away, although Mr. Leon Greiner has since informed 
me that he has received information from Spa that 
they have been recovered from Germany; no doubt, 
however, after they have been copied for the benefit 
of German manufacturers. 

A great deal more might be written of the Seraing 
works, and their needs at this time for machinery and 
material, some of which have been already indicated. 
Among the more special requirements are pig iron, 
ferro-manganese, and spiegeleisen, and special alloys, 
hematite iron for making moulds, machine tools of all 
descriptions, some thousands having been removed 
by the enemy, copper, white metal, high speed steel, 
and some of the materials of construction to tide the 





works over the period until they are able to produce 
for their own requirements. The work of reconstruc- 
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tion will cost as least £2,000,000, and will take years 
to carry out. 
QUGREE-MARIBAYE AND ANGLEUR. 


The other set of photographs which we reproduce 
—see page 250—show the condition of affairs 
at the Ougrée Works, and although some of the rolling 
mill plant is in operation there, and from that point 
of view the destruction is less complete than that 
of the Cockerill plant, the scene in some of the great 
shops of this undertaking gives a deeper sense of 
devastation. Not merely have blast-furnaces, rolling 
mills and steel works plant been destroyed, but such 
havoc has been made to the foundations of much of 
the equipment that great cavities which are the 
result of explosions have been made, and these, on 
the occasion of my visit, which was during and 
after heavy rains, had partially filled with water, 
so that they presented a picture not unlike the shell 
craters of the actual battlefield rather than the shops 
of an industrial establishment which the tide of 
actual warfare had passed over nearly five vears 
before. ; ; 

The installation of this company included eight 
blast-furnaces, of which four with their accessories 
have been completely destroyed and four others 
seriously damaged; a 400-ton gas-heated metal 
mixer and a 100-ton mixer, of which the first-named 
had been removed and the second seriously damaged ; 
@ complete set of slag-grinding machinery, comprising 
seven grinders with boilers and other accessories, all 
of which has been destroyed. Of the six basie con- 
verters, each of 12 tons capacity, four have been 
demolished, and the two which remain are in a very 
bad condition. Twelve rolling mills of various types, 
including a large 925 mm. reversing blooming mill 
and two 850 mm. finishing mills for Vignoles rails, 
grooved rails, channels, beams, joists and girders up 
to 560 mm. in height, rounds, &e., driven by @ super- 
heated steam engine of 10,000 horse-power, with 
their various accessories, have also been included in 
the programme of destruction. The whole of the 
equipment in the shops for the straightening and 
finishing of rails, girders and beams, comprising 
forty machines of various types, and the department 
devoted to the assembling of structural material, in 
which 110 machines had been installed, have been 
practically demolished. The foundry is in ruins ; the 
wire rolling mill has gone; works locomotives and 
wagons have been deported; a large number of 
travelling cranes, nearly 200 electric motors repre- 
senting a horse-power of 4550 and gas and steam 
engines cf a total of 9400 horse-power have 
© fem been removed, destroyed or rendered incapable 
of use. 

Works locomotives and wagons and other necessary 
accessories of a great works have vanished, and here 
as well as at Seraing the railway tracks which served 
the various shops have been despoiled. I was told 
that the total area of the shops which have been 
destroyed by the enemy prior to evacuation was no 
less than 19,000 square metres. The management 
at Ougrée have made an estimate of the total quan- 
tity of material of all kinds which has been stolen, 
and these figures, which are shown in account form 
below, may stand as a permanent record of the 
German method of waging war. This is the summary 
of the bill which the owners of the Ougrée works are 
presenting to the enemy :— 








; Quantities, kilos. 
Primary products 36,122,700 
Finished products and 

ready for delivery Bi Site Wile of iets 
Machines and other installations broken up 


structural material 
11,692,500 


and carried away as scrap ++ «+ 43,931,000 
Engines, boilers, motors, rolling stock, 
cranes, &c., taken away for use in 
Germany SL AS SEER Es WISE Pk oe 3,745,386 
Copper, brass and leather .. 282,400 
Total .. 95,773,986 


The result is that a steel works capable of producing 
and rolling from 500,000 to 600,000 tons of ingots a 
year has been paralysed. 

It is only necessary to re-cross the Meuse on the 
return journey from Ougrée to Liége to find another 
example of the determination of the enemy to wreck 
vengeance on all those sections of the Belgian engi- 
neering industries which persistently refused to 
carry out work for the Germany army. The Angleur 
Steel Works, which include blast-furnaces—two out 
of four of 150 tons capacity each have been destroyed 
—a basic Bessemer department comprised of four 
14-ton converters, rolling mills, erecting shops for 
the assembling of bridge and other structural material, 
and a coke oven plant, has been reduced like its 
neighbours to a condition from whence a return to 
anything like pre-war activity will be a long and 
difficult task. The rolling mills which produced 
Vignoles and grooved rails, girders, channel iron, steel 
sleepers, as well as flats, rounds, squares, angles and 
other sections, have been practically demolished. 


ESTIMATES OF Loss. 


These three works have been selected as being 
typical of the activities of the steel trade in and about 
Liége, and as the total number of hands for which 
these establishments provided employment was 
between 16,000 and 20,000, they may be regarded 
as quite representative of an area where the metal 
industry has been established since the early centuries 
of the Christian era. It is held, indeed, that the special 
apti.ude for metal working which distinguishes the men 








of Liége and Charleroi is a gift from this older genera- 
tion. For the moment, not only have the works 
whose condition has been described as well as others 
ceased to produce, but the workers—a large per- 
centage of whom, taking advantage of the excellent 
and cheap railway facilities, lived at a distance from 
the factories—are scattered far and wide. Many 
have failed to survive the trying years of war, 
but it is estimated by Mr. F. Van de Vorst, the 
honorary secretary of the Belgian National Federa- 
tion, in some figures published at the end of 1918, 
that there were then 227,826 persons totally un- 
employed in the metal trades. The same authority 
is responsible for some figures showing the financial 
aspect of the stoppage of work, enforced on the steel 
trade by the enemy, quite independent of the addi- 
tional losses—amounting to many millions of pounds 
—arising from the orgy of destruction and pillage 
which marked the end of the war campaign. It is 
stated that in the ease of the Cockerill works, against 
@ profit in the financial year 1913-14 of 7;000,000f., 
there has been a series of losses during the war period 
which on balance has left the undertaking 35,000,000f. 
to the bad, as compared with normal working con- 
ditions. The statement compiled in respect of the 
Ougrée Marihaye Company shows losses of 55,822,000f. 
as the result of stoppage of work, and for the Angleur 
works, although the estimate is based on the figures 
for the early war period only, of 12,000,000f. .To this 
has to be added the cost of reconstructing the works. 

One heard it said sometimes in Belgium that it 
would have been a simple matter for the great steel 
works and engineering shops of the Liége district, 
had they consented to produce munitions for the 
enemy, to have made huge profit. Cynics have, indeed, 
told me that the extent to which manufacturing 
concerns complied with.the demands of the enemy 
may be gauged from the condition of the works 
after the evacuation. It would be a crude and not 
infrequently an unfair judgment which was based 
only on this evidence. Other causes and reasons 
determined the action of the enemy, whose precise 
acts, it has been already explained, were directed by 
industrial experts. Among these the character ot com- 
petition with existing German branches of manufacture, 
and the existence of a desire to incorporate the Belgian 
undertaking as a branch of German enterprise when 
Belgium passed into the permanent possession of its 
invaders, were factors which had their influence in 
determining the policy to be pursued in the case of 
particular works. Then there was the extent to 
which, by taking possession of the undertaking and 
providing labour out of prisoner resources or by the 
bribery of a starving population, works could be 
utilised under direct enemy administration for the 
requirements of the war. Labour of the class for 
which this district is famous could not be improvised 
out of prisoner resources to any extent, and it is to 
the credit of the Belgian steel workers that even 
under the threat of famine the bulk of them resisted 
the insidious campaign of the enemy to secure their 
services. As to the other influences, such as German 
capital commitments, which, it is said, preserved 
some works from pillage, I am not at this moment in 
possession of the information to form an accurate 
judgment as to the extent of the precise directions 
in which such investments have been made, but that 
it was a factor of some significance is beyond doubt. 
It would seem, too, that there were rare instances 


in which even the enemy undertook the work of 


works demolition with reluctance, and only did it 
half-heartedly. Again, the sudden coming of the 
armistice certainly prevented some of the intended 
looting and destruction by explosives which had heen 
planned being carried out, particularly in works 
which, like the Ateliers de la Meuse—included in my 
visit of inspection—were being used by the enemy 
until the hour of evacuation. 


LocoMoTIVE CONSTRUCTION. 


Monsieur Frangois Timmermans, the general 
director, ‘whom I interviewed in the beautifully 
appointed offices of this company after seeing the shops, 
explained the luck of the undertaking in having, 
through the hurried character with which the German 
occupants made their farewell, some of their equip- 
ment still available: for use. The undertaking, 
which when in full work gives‘employment to about 
1500 workmen, has departments for locomotive con- 
struction, mining machinery, metallurgical machinery 
and engines, and central station plant. The loco- 
motive shops are comparatively new, and have won 
a big reputation. Only the skeleton of. a fine plant 
remains, and over -eighty locomotives were taken 
away, as well as all the best machine tools, so that 
only repair work on a small scale can be put in hand. 
The huge foundry has been deprived to a very con- 
siderable extent of its old power of production, 
which included castings up to 25 tons in weight, and 
the metallurgical arid mining departments, although 
not completely ransacked, presented on the occasion 
of my visit a forlorn and deserted air, _Yet Mr. 
Timmermans, although by no means-a young man— 
and who, like those associated with the other great 
workshops of the district, remained on the spot to 
protect as far as could be the interests of the enter- 
prise—has not lost heart. Here, as I was told was 
the case at Seraing, the management, with the aid 
of loyal workmen, hid such material as copper, brass, 
high-speed steel and belting, almost under the eyes 








of the enemy, and although persistent search enabled 
the German occupants of the district to discover some 
of this buried treasure, much has since been retrioved 
and will assist the metal and engineering ‘industries 
to make a fresh start here. That the discovery of 
hidden material and the refusal to carry out German 
orders was followed by imprisonment of principals 
like Mr. Greiner and of foreman and others was only 
one of the many hardships of the years of occupation. 

It is hoped, of course, that a great deal of material 
may be recovered from the enemy, and the restora- 
tion of stolen property will be facilitated by the 
precise knowledge of the German works to which 
much has been removed. A special department has just 
been formed to deal with this aspect of the industrial 
problem, and a Commission is now sitting at 
Wiesbaden charged with the duty of obtaining in 
formation. from the German Government as to the 
location of equipment taken from Belgian work-~ 
which has not yet been traced. 

The next step to be taken will be for the Belgian 
manufacturer to send a delegate to inspect the 
machinery, whose business it will be to decide if it~ 
condition is such that it can be accepted in restitution, 
and plans are being drawn up by which, if machinery 
be destroyed, which is the case in a great man, 
instances, or is unfit for use or cannot be traced, 
that there shall be rezompense made for its loss. 
Much of the stolen property has not yet even reached 
Germany, but is still on wagon on the Belgian railway 
system, while some hundreds of barges which now 
lie in the Meuse and connecting waterways are fuil 
of material. That is going back into the works. 

It may be necessary to refer again to conditions at 
Liége, but this communication may close with a 
word of inspiration for the work of reconstruction 
drawn from the archives of history. This is not the 
first time that this distriet has been devastated and its 
works destroyed by the blast of war. It was in the 
second half of the fifteenth century that the army ot 
the Duke of Burgundy laid siege to Liége and sacked 
what was even then a thriving town, and in the 
excesses which followed this exploit the ironworks 
of the district were destroyed with something like 
the pitiless completeness which marks the ruin of 
to-day. Liége, which recovered from this catastrophe, 
will surely not collapse under the latest attempt to 
crush its industrial activities. 








Holland’s Third Industries Fair. 
No. I. 


Ho.ianp’s third Industries Fair-—-De Derde Neder- 
landsche Jaarbeurs—was held at Utrecht during the 
fortnight ending the 8th inst. By the courtesy of the 
authorities of the Fair we were invited to visit it, 
and we had pleasure in accepting that invitation. 
Every facility which it was possible to provide during 
what must admittedly be described as long and 
tedious journeys to and from Utrecht was afforded 
to our respresentative, who was received with con- 
spicuous courtesy. 

The word Jaarbeurs signifies annual bourse or 
exchange, but although there was undoubtedly a 
very large collection of goods of very diversified 
character at the Fair, it was very far from being an 
exhibition in the usually accepted sense of the term. 
In fact, the authorities deprecate the use of the 
designation ‘exhibition’? in connection with the 
undertaking, and would have called it a “‘ market,” 
but for the fact that even the word market seemed 
to carry with it a suggestion of exhibition. Still, a 
market it was in almost every respect, the one great 
difference between it and an, ordinary market being 
that sales were only effected on paper and on a whole- 
sale basis. No goods could be purchased and taken 
away ; that was resolutely prohibited. 

It can be said with truth that these Dutch Industries 
Fairs are the outcome of the war. Holland all through 
the period of hostilities was in an extremely un- 
comfortable position. She still is, for the matter of 
that, but things are better now than they were. 
While the war was still raging her frontiers were to 
all intents and purposes closed; international com- 
meftce was practieally at a standstill ; the difficulties 
of transport were enormous; there was a scarcity, 
amounting in “many cases to absolute lack, of raw 
materials, particularly iron, steel and other metals ; 
while almost ever since the early days of the war 
there has been a toal famine. It is true that a certain 
amount of coal is produced in the southern districts 
of the country, but it is quite insufficient in quantity 
to provide for the whole of the nation’s needs. To 
supplement that. source of supply and the scanty 
doles of fuel which trickled in, uncertainly, from 
abroad, the inhabitants had to make shift with peat 
and wood, which*were forthcoming in anything but 
ample quantities‘and very high in price. Nor. was 
the shortage ‘confined to the materials already. men- 
tioned. Practically everything was scarce and in 
many ‘directions the inhabitants were thrown on 
their own resources. Judging from what we saw 
at the Fair, they rose wonderfully well to the occasion, 
and unless we are greatly mistaken we shall have 
difficulty in recovering markets which were certainly 
ours betore the war. ° 

Let us quote two examples which, though they 
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have nothing to do with engineering—or only in- 
directly affected, because a certain amount of 
machinery is required in each case—tend to confirm 
the statement which we have just made. Before the 
war large quantities of fruit were sent from Holland 
to this country to be returned in the form of jam. 
When sueh traffic became impossible, jam factories 
were started and large quantities of preserves are 
made in them. Then, again, we. noticed that many 
kinds of biscuits haye heen exactly copied, both in 
shape and name, so close being the resemblance that 
keen scrutiny was required before any differentiation 
could be observed. Whether the likeness went so 
far as to include similarity in taste we are unable to 





say. 
Deprived of supplies, from outside her borders, 
of things which she was accustomed to receive and 
had come to regard as necessities, Holland had to 
shift for herself, and it was in order to let members 
of the business world know what was being done in 
different parts of the country that the idea of holding 
annual “* Industries Fairs ’’—as the Dutch prefer to 
translate ‘‘ Jaarbeurs ’—was conceived, and the first 
people to conceive it were inhabitants of Utrecht. 
The preliminary steps to give effect to the scheme 
were taken in May, 1916, and the first Fair was held 
under the patronage of the Queen of Holland at the 
end of February and the beginning of March, 1917, 
fittingly enough at Utrecht, since the proposal 
emanated from that city. Moreover, its geographical 
position is sueh as to render it easily reached from 
all directions, while railways and canals connect it 
with every portion of Holland. It was considered, 
too, that not being so large as either Amsterdam, 
Rotterdam or the Hague, counter attractions would 
be less likely to take the minds of traders from busi- 
ness. Further than that, Utrecht, which has large 
squares and other open spaces in the heart of the 
city, was considered to be exceptionally well suited 
for the erection cf such temporary buildings as were 
deemed necessary for the purposes «cf the Fair. A 
second Fair was held at the same time cf the year 
in 1918, and the third has just closed. Hitherto 
only temporary buildings have been employed, but 
a design has already been got out for permanent 
buildings to be erected in Utrecht, which will hence 
continue to be the holding place of the Fairs. 

When the proposal to hold these Fairs was first 
mooted, the general trading community in Holland 
appears to have shown a certain amount of reluctance 
in participating in them. In times gone by annual 
markets in that country were occasions of great 
importance, but that was when articles were made 
exclusively by hand. On the introduction of mecha- 
nical power the character of industry, as well as 
commercial barter, naturally underwent change, and 
the markets gradually disappeared or became merely 
of local significance and importance. The present 
generation of manufacturers was at first somewhat 
slow to realise the advisability to reverting to ancient 
customs, and, in addition to that, there was the 
scarcity of materials and the fuel trouble to be faced. 
Hence it was that many hesitated before joining in 
the venture, and so, although the first Fair was un- 
doubtedly a success and encouraged its originators to 
continue their efforts and to make preparations for 
a second Fair, it was by no means so extensively 
participated in as have been its successors. In the 
first Fair the area occupied by the sites was 22,900 
square metres, 15,700 square metres being at that 
part of the town known as the Vredenburg and 
7200 being at the Janskerkhof. In the second Fair 
it was found necessary to take in three more sites, 
namely, the Tivoli, 11,400 square metres, the Malie- 
baan North, 16,890 square metres, and the Maliebaan 
South, 8500 square metres, so that the total space 
occupied was 59,600 square metres. This year there 
has aguin had to be an inerease. The area at the 
Vredenburg was extended from 15,700 to 16,300 square 
metres, and that at the Maliebaan South from 8500 
to 10,200 square metres, while two additional sites, 
the Neude with 2650 square metres and the Lucas 
Bolwerk with 6250 square metres, were taken in as 
well, so that the total space occupied was no less 
than 70,800 square metres, or nearly 17} acres. The 
following table presents the progress in another 
aspect :-— 


1917. 1918. 1919. 

Number of participators 690 .. 1062 1225 
Number of sample rooms .. 439 963 1290 
Table space per metre run... 294 634 .. 772 
150 263 576 


Outdoor space in sq. m. 
Still another aspect is afforded by the following 
figures :—-The cost of operating the first Fair was 
221,544 florins; of the second, 536,909; and of the 
third, 615,150* ; while the value of the goods taken 


to the first was 208,000 florins ; of those at the second, 
840,000 florins ; and the estimated value of those at 
the third was 1,102,000 florins. The turnover at the 
first Fair was no less than 10 million florins, but it 
amounted to three times that amount on the second 
occasion. It must be admitted, therefore, that the 
Fairs have fully justified themselves, and it is not to 
be wondered at that it has been decided to make them 
permanent institutions. We gather even that when 
the new buildings are completed the Fairs will most 
likely be held half-yearly. 





* Notre.—The par value of the florin, or guiden, is 1s. 8d., 
80 that 615,150 florins represents approximately £51,250 at 
par rate of exchange. 





For the first Fair season tickets, available for the 
duration of the Fair, were obtainable gratis, and 
they, besides admitting the holders at all times to the 
various enclosures, also included the right of free 
conveyance home by rail to visitors resident in 
Holland. Some 110,000 visitors attended. For the 
second Fair free season tickets were obtainable 
up to February Ist, 1918, but those who had not 
taken the opportunity of applying for them before 
that date had to purchase day tickets at the Fair 
itself at the cost of one florin. The general public 
was not admitted till after one o'clock, and then had 
to pay 50 cents—say, 10d.—per person. The tickets 
for the second Fair did not include the right of free 
conveyance home by rail. There were about 200,000 
visitors to that Fair, hardly any of them being 
foreigners. For the third Fair the system of free 
tickets was entirely done away with. Even business 
men were charged a small entrance fee. Season 
tickets were only obtainable at a cost of two florins, 
and they had to be applied for before February Ist. 
Those who had not had the foresight to provide 
themselves with one had to pay one florin for each 
day ticket, and had to get it at the Fair itself. Again, 
the public was not admitted until after 1 p.m., and 
the charge was raised to 75 cents—say, Is. 3d.—per 
person. The Fair was open daily—Sundays excepted 
—from 9 a.m. to 5 p.m. Unlike the two preceding 
Fairs, a large number of foreigners attended the 
third, many of them coming from Denmark, Norway, 
and Sweden. Considerable numbers of these foreign 
visitors went by direct invitation, and there was an 
evident effort on the part of the Fair authorities to 
attract as much attention from other nations as 
possible to this demonstration of the productive 
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PLAN SHOWING FAIR SITES 

capabilities of Holland. Moreover, so that advice 
might be forthcoming as to conditions in the various 
countries diplomatieally represented in Holland, 
several diplomatic and consular officials of the home 
Government and foreizn Legations attended the Fair 
for several hours each day, a special room being set 
aside for the use of each foreign Legation represented, 
so that they might serve as offices for their com- 
mercial atiachés. It was noticeable that Great 
Britain was not represented. 

In addition, some branches of the Government 
and a number of official bodies and associations took 
part in the Fair. For instance, the Commercial 
Department of the Ministry of Agriculture, Industry 
and Commerce, the Colonial Department, the 
States Mines, the Dutch Chambers of Commerce at 
Brussels and Paris, the Commercial Museum of the 
Colonial Institute, the Industrial Association— 
Maatschappij van Nijverheid—the Association of 
Dutch Manufactures—Vereeniging ‘‘ Nederlandsch 
Fabrikaat’’—the Royal Commission for Trade between 
Holland and South Africa, the Dutch Foreign-office, 
the Society for Exhibition Interests in the Nether- 
lands, and the General Dutch Association for 
Tourists, were all represented. 

As regards the question of finance, for the first 
Fair a guarantee fund of more than 15€,000. florins 
was raised, partly by subscriptions from railway and 
steamship’ companies, banks, &c., and from private 
individuals, and partly by subsidies from the Dutch 
Government—35,000 florins—and the city of Utrecht 
—10,000 florins. That, with the revenue from the 
sample rooms, &c., provided the necessary funds. 





For the third Fair the amount of the subsidies was 
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increased to 117,000 florins, 80,000 of which came 
from the Government and 37,000 from the eity. 
The following table. showing the charges made in 
florins for sample rooms, &e., at the three Fairs, is 
of interest :—- 


. 1917. 1918. 1919. 

Whole sample room 200 350 375 
Half sample room oe 200 200 
Table space per metrerun.. 25 .. 35 50 
6.50... 20 20 


Outdoor space per sq.m. .. 

It will be observed that the prices for the second 
and third Fairs were materially increased as com- 
pared with those of the first Fair. It may be explained 
that the sample rooms, which are constructed of 
wood and are arranged side by side, attached to one 
another in rows and streets, are square, measuring 
4m. by 4m.—just over 13ft.—and 2.8 m.—just 
over 9{t.—high. They are provided with windows 
and doors, and their ceilings are of white linen, so 
that the illumination is excellent. Each manufac- 
turer might hire one or more of these rooms in which 
to arrange his wares or to have his office during the 
continuance of the Fair. All the rooms were made 
precisely alike, with the object of ensuring uniformity 
and to prevent the possibility of imparting to the 
Fair—which is regarded purely as a business institu- 
tion—any sort of semblance of an exhibition. Each 
sample room had a board over its door, having on 
both sides of it the name and address of the occupier, 
all the boards and lettering being uniform. Then 
on the outside wall of the ronm. just below the 
window, was a brief description—in metal letters, 
also of uniform size for all the rooms —of the principal 
manufactures of the firm. In addition to the sample 
rooms there was @ certain number of larger buildings, 
some of which contained what was termed “ table 
space.” This table space had a depth of 0.8 of a 
metre, and a wall at the back a metre and a-half 
high. It was hired at so mucha metre run. Then 
for machinery which could not be installed in 
buildings spaces were allotted outside. 

For the carrying out of the scheme an association 
was formed in May, 1916, with, at its head, a General 
Committee of thirty-eight members, from among 
whom a smaller body numbering ten persons was 
chosen to act as the Board of Management. All 
the members of.that body, and, indeed, of the whole 
of the General Committee as weil, gave their services 
gratuitously. There is also a committee of honorary 
members, composed of a number of eminent persons 
in official, industrial, and commercial circles. It is 
presided over by the Minister of Agriculture, Industry 
and Commerce. The Queen of Holland has not only 
been patroness in name alone. She had taken the 
greatest interest in the whole undertaking, the pro- 
gress of which she has followed closely, and visited 
the Fair in person just before it closed. 

In a subsequent article we propose to refer to 
some of the goods at the Fair, and for the time being 
will merely refer to the accompanying engraving, 
which shows that part of the city of Utrecht which 
contains the various sites. That marked | is the 
Vredenburg, which was devoted to machines and 
appliances, metal working, technical instruments, 
gold and silver work, sanitary articles, rubber, coal 
and peat, agriculture and horticulture, means of 
conveyance, &c. No. 2—The Neude—was set aside 
for gas and electricity, light metal ware, and articles 
for lighting and heating. The Janskerkhof—No. 3— 
was mostly concerned with woodwork, building 
material, glass and earthenware, household and 
fancy articles. At the Lucas Bolwerk—No. 4—were 
the offices of the commercial attachés of the Legations, 
and there, too, were furniture, cork and cork articles, 
brushes, office and household articles, sporting articles, 
and toys. The Tivoli—No. 5—was apportioned 
to the printing and. bookbinding trades, paper and 
paper goods, process blocks, &c., and leather and 
leather gocds. At the Maliebaan North—No. 6— 
there were foodstuffs, chemical and pharmaceutical 
products, paints and varnishes, oils and fats, textile 
goods, wool, worsted, threads, yarns, ribbon, &c., 
while in the Maliebaan South—No. 7—there were 
also textile goods, wool, worsted, threads, yarns, 
ribbons, and, in addition, ready-made clothes and 
costumes, knitted goods, and linen underwear, 








THE extent of employment in the Austrian iron industry 
varies greatly just now. The Alpinen Montangesell- 
schaft, the steel works Gebrueder Hcehler and Co., A.G., 
the Ternitz steel and ironworks of Schceller and Co., Johann 
Bleckmann, Rudolf Schmidt and Co., and other works and 
foundries situated in Ge:mano-Austrian territory, are all 
greatly hampered by the ccntinued lack of coal. Mest 
of the blasi-furnaces are still clised down. The Prager 
E.senindustrie Gesellschaft, Poldihuette, Wutkowitzer 
Bergbau and E senhuettengewerkschaft, Oesterr, Mannes- 
mannreehren We:ke, and other establishments establ.shed 


in the Czecho-Slav districts are also insufficiently supplied 


with coal, but are managing to keep going. A vital 
question, however, is the supply of iron ores, which were 
hitherto obtained from Styria. Sales of iron goods are 
poor, as building operations have not yet recommenced, 
whilst dispatch to former provincial and neutral markets 
is supegded by the lack of transport facilities. The 
collieries and blast-furnaces at Teschen and the firm of 
Albert Hahn Eisenwerke of Oderberg, and the iron and 
steel works at Fre.stadt now occupied by the Poles are 
still working, but sales are also hanging fire as E. Galicia 
is cut off, whilst W. Galicia buye:s are very reserved in 
placing any orders. Prices of bar iron have advanced 
Mk. 110 per 100 kilos, 
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The 270 H.P. Basse-Selve Aero- 
Engine. 


Tue following report on the design of the 270 
horse-power Bassé-Selve engine is based on a de- 
tailed examination of the engine taken from the 
remains of a German Rumpler two-seater biplane 
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Section of Cylinder. 
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| completely surrounds the valve stem guides, is a| incomplete carburetter was found on the engine, 
| novel detail of construction in enemy engines. The | No details can be given of the construction of the 


| valves are operated by an overhead cam shaft, running | 
| engine. 


|in bronze bearings in a cast aluminium casing ; 
| the design of the valve rockers and valve gear is 
| worthy of notice. An unusual type of compression 
| release gear is used, which is of remarkably simple 
| construction. Aluminium pistons are fitted and are 
‘machined all over, inside and out. The slightly 
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Figs. 1, 2, and 3—CYLINDER, CONNECTING-ROD, AND PISTON 


which was shot down and destroyed in France on 
May 3lst, 1918. Unfortunately, this engine is the 
only one of its type which has been captured up to 
the time of writing*, and as it was seriously damaged 
it has been impossible to carry out any power and 
consumption tests; consequently the following 
report deals with design and construction only. 
Certain figures connected with the performance have, 
however, been calculated by assuming the engine 
speed and brake mean effective pressure to correspond 
approximately with those of other German engines 
of about the same capacity. The figures adopted: 
for these items are as follows :—Normal engine speed, 
1400 R.P.M., normal B.M.E.P. at 1400 R.P.M., 110 lb. 
per square inch. Actual figures and test reports 
will be issued as soon as an engine of this type is 
captured in good condition. 

General Description.—Bassé-Selve engines, manu- 
factured by Bassé and Selve, Altena, Westphalia, 
have but recently appeared in the field. In most of 
their leading details they closely resemble both the 
260 horse-power Mercédés and 230 horse-power 
Benz engines, on which the design is evidently based. 
Markings on the engine indicate the year of manu- 
facture to be 1917, the crank shaft being marked 
“A.G. Krupp, Essen, 1917." The nominal rating 
of the engine according to a plate on the crank case 
is 270 horse-power, and the normal engine speed 
would probably be about 1400 R.P.M. Assuming 
the B.M.E.P. to be 110 1b. per square inch at 1400 
R.P.M., the power developed would be approximately 
269 B.H.P. 

The engine, as shown in the general arrangement 
drawing, is of the usual six-cylinder water-cooled 
type, the bore being 155 mm. and the stroke 200 mm., 
7.e., 5mm. less in the bore and 20mm. longer in 
the stroke than the 260 horse-power Mercédés engines. 
Owing to the damaged condition of the cylinders and 
pistons it has been difficult to ascertain the exact 
clearance volume. Approximately, it is 1130 c.c., 
giving a compression ratio of 4.34: 1, which is lower 
than in any of the previous enemy engines. Twin 
inlet and exhaust valves are fitted in the head of 
each cylinder. The method of water-cooling the 
exhaust valve stems by an annular passage, which 








* The report of the Aircraft Production (Techuical) Depart- | 


ment upon which this article is based, although just issued, is 
dated ** October, 1918."’—Eb. Tak E. 


convex crowns are supported by conical pillars 
which bear upon the centre of the gudgeon pins 
through the slotted small ends of the connecting- 
rods. This construction, together with the design 
of the tubular connecting-rods, is essentially Benz 
practice, whilst the construction of the steel cylinders 
is taken from the 260 horse-power Mercédés design, 
but incorporates several improvements. 

A lerge oil-cooling radiator is attached to the 


Fig. 6 


water pump, as this component was missing from the 
The crank shaft is of ordinary, but ex. 
ceptionally heavy design. The main journal bearing 
shells are machined with a screw-thread ‘bedding for 
the white metal linings in a similar manner to those 
on the 300 horse-power Maybach engines. The 
propeller hub is fitted to a detachable tapered ex. 
tension piece, which is bolted by a flange to the end 
flange of the crank shaft. 

Cylinders.—The cylinder barrels—see Fig. 1—are 
screwed into the heads and welded in position. 
This construction is similar to that found in the 260 
horse-power Mercédés, as also are the eight ribs 
machined on the outside of the barrels. The cylinder 
heads are of cast steel, and the four valve pockets 
in each cylinder are cast integrally with the head. 
The formation of the combustion chamber and the 
unusual inclination of the valves at 23.5 deg. to 
the vertical axis of the cylinder are interesting points. 
The formation of the water passages in the heads 
and the construction of the water jackets have 
evidently received the most careful consideration 
in this engine, especially in the cooling of the exhaust 
velves. The cylinder water jacket capacity is re- 
markably high, and{the water passages through 
the cylinder heads are exceptionally good. The 
water connections between the cylinders are all on 
the exhaust valve side, and are of large diameter. 
They are arranged as close up to the exhaust valves 
as possible. 

The construction of the valve stem guides-—sew 
Figs. 4 and 5—is as follows :—The valve guides are 
steel tubes lined with phosphor bronze. They are 
pressed into the valve pockets, and are acetylenc 
welded in position at the top and bottom. An 
annular passage cast in the exhaust valve pocket 
as shown in Fig. 5, entirely surrounds the central 
portion of each exhaust valve stem guide for a dis- 
tance of 35 mm. 

The water jackets are of pressed sheet steel, with 
two angular corrugations. The bottom joints of the 
jackets are welded to bevelled flanges turned on the 
outside of the cylinder barrels. This joint is of 
the same design as that used in the 200 horse-power 
Austro-Daimler engines. A water passage is cast 
in the cylinder heads between each pair of exhaust 
valves, as shown in Fig. 5, which allows the water 
to circulate completely around the head of each 
exhaust valve. 

The cylinders are bolted down to the crank case 
by steel dogs, which clamp the base flanges of the 
cylinders at six points. The cylinders are registered 
in the crank case by spigots extending 8 mm. below 
the base flanges. The dogs are secured by studs 
screwed into the top half of the crank case. The 
main journal bearing bolts, which pass through the 
top half of the crank case, are also used to hold down 
the cylinders by bridge clamps between each pair 
of cylinders. The lower halves of the main bearings 
are integral with the bottom half of the crank case. 
Lock nuts cre serewed on ‘the upper ends of the main 
bearing bolts beneath the cylinder holding-down 
dogs, so that the cylinders can be removed without 
disturbing the main bearings. 

Valves.—The inlet and exhaust valves are of the 
same diameter in the heads and stems, and of similar 
section. The valves measure 61.0 mm. across their 
slightly convex heads. The effective diameter of 
the valves at the valve seatings is 56mm. The 


Sketch of Tappet 


—Sketch of Water-cooled Exhaust Valve Seatings 
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Figs. 4, 5, and 6@—-VALVE SEATING, 


bottom of the crank case, and is used in conjunction 
with a new design of duplex-plunger oil pump, 
which works vertically at the rear end of the crank 


ease. The design of the oil pump is somewhat | 


similar to that used on the new 200 horse-power 
Austro-Daimler engines. Two separate two-jet 
carburetters fitted with annular floats are employed, 
and are apparently equipped with some form of 
Unfortunately, only one 


altitude adjustment. 





Fig. 5. 
View of Water cooling Passages round 
Exhaust Valve Guides 
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GUIDE, AND TAPPET 


valve seatings of each pair of valves merge into 
single inlet and exhaust ports in the cylinder heads. 


These ports are rectangular, and the passages are 


remarkably short and free. Single valve springs are 
fitted to each valve. The wire for the springs is of 
light gauge, being approximately 4.0 mm. in diameter. 
The same design of valve spring is used for both 
inlet and exhaust valves, but the exhaust springs 
are more compressed. The ends of the valves stems 
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Fig. 9. 
Section of Oil Pump. 
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Fig 10. 
Section of Propeller Hub and Thrust Race 
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are screwed to take the spring collars, which are 
locked by a plain castellated nut and split pin. 

Valve Gear.—The general lay-out of the valve 
gear is shown in the general arrangement and in Fig. 7, 
and presents some interesting details of design. The 
cam shaft runs in eight comparatively short plain 
bearings of phosphor bronze, which are held in split 
aluminium housings of hollow section and large 
diameter. These housings are carried in the halves 
of a cast aluminium cam shaft casing, and are located 
by dowel pegs in the usual way. The cam shaft is 
made in two parts, joined together at the centre by 
two flanges and four short bolts. The valve gear is, in 
fact, very similar to that used on the Peugeot racing 
car engine—four valves per cylinder—about seven 
years ago. Each pair of valves is depressed by a 
rocker lever mounted on ball bearings. The inner 
arm of each rocker lever is operated by its cam through 
a tappet in the top half of the cam shaft casing. The 
tappets—see Fig. 6—are made in the form of stirrups 
which encircle the cams, and are supported in bronze 
bushes at the top and bottom ends. The cams and 
their tappets are case-hardened, and the cam shaft 
bearings and tappets are lubricated under pressure 
through the hollow cam shaft. 

Compression Release——A simple form of compres- 
sion release gear is used in place of the usual half 
compression cams. This gear is operated by means 
of a rod—see Fig. 7—which lies horizontally along the 
outside of the cam shaft casing directly underneath 
the exhaust valve rocker arms. The rod has slots 
cut in it which lift the exhaust valve rockers when 
the rod is partially rotated by means of the hand 








Crank Shaft.—The crank shaft is of normal design, 
and apart from its massive proportions requires no 
special description. All the hollow crank pins and 
journals are of the same internal diameter—40 mm.— 
and are plugged with gun-metal discs expanded into 
grooves. All the crank webs are drilled for lubrica- 
tion with oil passages which connect the hollow crank 
pins and journals. A large double thrust ball race is 
fitted to the front end of the crank shaft by means of a 
shoulder machined on a flange just behind the pro- 
peller hub ; the thrust races are threaded on over the 
cranks, and are secured by a large screwed collar and 
spring locking ring. The main distribution bevel gear 
floats on the splined rear end of the crank shaft, and is 
fitted with a thrust ball race between the bevel and 
the rear end of the journal bearing 

Propeller Hub.—The hub for the propeller—see 
Fig. 10—is of the standard 260 horse-power Mercédés 
type, and is fitted to a short tapered extension of the 
crank shaft. This extension is detachable, being bolted 
to a flange on the crank shaft ; the propeller hub is 
secured on the tapered extension by a key. The 
standard Mereédés locking device is used. 

Carburetters and Induction.—The carburetters—see 
Fig. 8—are quite separate, and are of unusually light 
and simple construction, compared with previous 
German design. The floats and float chambers are 
of the annular type, and encircle the main air intakes 
directly below the throttles, which are of the ordinary 
butterfly type. The body of each carburetter and 


throttle is made of cast aluminium, and the main jet 
is formed by a hole drilled in a tube which is screwed 
diagonally 


into the water-jacketed body of the 








Oil Tank 
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Fig. 11—LUBRICATION SYSTEM 


lever fixed to the rear end of the horizontal rod. The 
purpose of this compression release is apparently to 
facilitate swinging the propeller. ? 

Pisions.—The aluminium pistons are illustrated in 
Fig. 3. The crowns are considerably domed, and the 
pistons are machined all over, both inside and out. 
Both the material and the machining are excellent. 

No ribs are formed on the inside of the pistons, the 
crowns being supported by a hollow conical pillar 
which bears on the centre portion of the gudgeon pin, 
a3 in the Benz and other engines. This conical pillar 
is integral with the piston crown. The inside of the 
pillar is machined through a hole in the centre of the 
crown, which is afierwards plugged with a flanged 
cap screwed into the centre of the crown. Three 
cast iron compression rings are provided above 
the gudgeon pin and one at the bottom of the 
skirt, all with stepped joints. No bushes are pro- 
vided as liners in the gudgeon pin bosses. The 
gudgeon pin is fixed in position by a large hollow set 
pin which passes through both sides of the boss and 
gudgeon pin. The weight of each piston complete 
with rings is 5.18 lb. 

Connecting-rods.—The connecting-rods, as shown in 
Fig. 2, are of tubular section, and closely resemble 
the Benz design, but are of considerably larger propor- 
tions throughout. The inner surfaces of the big end 
shells are machined with a fine pitch screw thread to 
take the- white metal liners as in the 300 horse-power 
Maybach engines. The crank shaft journal bearings 
are machined in a similar manner. The rods are 
particularly heavy, the weight of each complete red 
being 9.0 Ib. 











carburetter, and lies across the choke tube directly 
beneath the throttle. The jet tube is open at the 
bottom end, and projects into the bottom of the 
annular float chamber, which is made of pressed sheet 
steel of very light gauge. The pilot jet is formed by 
a second tube of small diameter inside the main jet 
tube. This pilot jet tube is also open at the bottom 
end, and is drilled radially with a small hole, just 
above the main jet. It communicates with the 
mixing chamber just above the throttle by a passage. 
drilled in the carburetter body. 

An altitude compensating control is fitted. It 
takes the form of a pipe opening into a passage drilled 
in the top of the float chamber, and no doubt was 
connected by a rubber tube to a control cock in the 
pilot’s seat. Each carburetter feeds three cylinders 
through a branched induction manifold, the vertical 
part of which is water-jacketed. The total weight of 
each carburetter complete should not exceed 2 lb. 

Crank Case.—The design of the top half of the 
crank case requires no description other than to say 
that it is constructed on Mercédés lines. The lower 
half also closely follows the standard Mercédés 
design, with the exception of the oil reservoir and oil- 
cooling radiator on the bottom of the rear end. This 
cooler consists of a cast aluminium oil chamber, 
having a number of thin aluminium tubes of 12 mm. 
diameter, running longitudinally in three rows, and 
expanded at the ends. The cooler is bolted to the 
bottom flange of an oil reservoir below the base 
chamber, and is not an oil sump, inasmuch as there 
are no oil connections between it and the base chamber. 
This oil reservoir and cooler is provided for the purpose 





of forming the service oil tank, and for cooling the oi] 
on the scavenger circuit; separate oil sumps are 
provided at each end of the base. For the purpose 
of refilling the supplementary oil tank and cooler q 
passage cast in the side of the base chamber tommuni-. 
cates with the space between the transverse webs of 
the main bearing housings. At the bottom of the 
crank chamber a trough is formed in the casting, 
This trough is semi-circular in cross section, and is 
provided to take the main oil supply and return pipes. 
Two air intakes are cast on each side of the crank 
chamber, and are arranged to communicate with the 
carburetters through passages in the top and bottom 
halves between the transverse box housings of the 
main bearings. 

Oil Pump and Lubrication System.—The oil pump 
is attached to the bottom half of the crank case at the 
rear end, and is driven by a worm gearing off the rear 
end of the crank shaft through a short transverse 
lay shaft. The pump, as indicated in Fig. 9, consists 
of two double acting steel plungers, which work 
vertically in the barrels formed in the ends of the cast 
aluminium pump body. In action, the plungers are 
rotated by means of the worm gear, and are simulta- 
neously reciprocated by the action of a scroll cam cut 
in the spindle, and operated by a hardened steel roller 
working on a pin screwed into the pump body. At 
every stroke of the plungers oil is drawn from the 
cooler tank and sumps in the base chamber, and is 
delivered to the main bearings and cam shaft, or is 
returned to the oil cooler through the four distributing 
ports in the pump plungers. These ports when in 
action coincide with the drilled passages in the body 
casting of the oil pump, which are connected to the 
various leads shown in the lubrication diagram, 
Fig. 11. 

The functions of the oil pumps and circuits are as 
follows :—(1) The main pressure circuit is derived 
from the two inner pumps, and proceeds to the crank 
shaft and connecting-rod bearing3, and also to the 
hollow cam shaft, returning by gravity to the two 
sumps at either end of the base chamber. The oil for 
this circuit is drawn from the supplementary oil 
cooler tank, which is replenished by fresh oil from the 
service tank. (2) For the scavenger circuit oil is 
drawn by the two outer pumps from the two oil 
sumps in the bottom of the base chamber, and is 
returned to the oil cooler. The total weight of the oil 
pump complete is 5.0 lb. 

No details can be given of the construction of the 
water or air pump, which were missing from the engine 
examined. The water pump, however. was evidently 
driven by the short transverse shaft which drives the 
oil pump at the rear end of the engine. This shaft is 
situated directly underneath the floating distribution 
bevel gear on the rear end of the crank shaft, as shown 
in the general arrangement drawing, in which the 
oil pump, for the sake of clearness, is drawn on the 
exhaust side of the engine. The.air pump was 
driven by a small crank fixed in the front end of the 
cam shaft, and was probably similar in design to the 
pump on the 260 horse-power Mercédés, and is shown 
thus in the general arrangement. 

Ignition.—Ignition is effected by two Z.H. 6 
magnetos, which are driven obliquely to the crank 
shaft axis by bevel gearing off the cam shaft driving 
spindle at the rear end of the engine. Two Bosch 
three-point plugs are fitted to each cylinder, and are 
situated just below the induction valves. Provision 
is also made for fitting one sparking plug on the 
exhaust side of the cylinders, the holes not in use being 
plugged. The high-tension cables are carried in fibre 
tubes attached to the cylinders. 

The machine gun interrupter gear triple drive is 
bolted to the cam shaft bevel gear case, and is driven 
off the rear end of the cam shaft. The wireless 
dynamo is driven off the rear end of the crank shaft by 
a friction clutch belt pulley of the standard type 
described in a previous report. 








Works ForEeMEN’s Dinner.—The works foremen of Waygood- 
Otis, Limited, the lift engineers, held their annual dinner at 
the Bedford Head Hotel, Tottenham Court-road, W.C., on 
Saturday, March Ist. The company present numbered about 
thirty. and included Mr. D. W. R. Green (managing director), 
Mr. E. P. Martin, Mr. C. Colebrook, Mr. C. Piggott, Mr. J. 
Bellamy, Mr. R. Little, and Mr. J. W. Lancaster. The dinner 
was followed by speeches and songs contributed by Miss F. 
Coltings, Mr. H. Edwards, Mr. J. Bidgood, and others. 


Tae Royat Sanrrary Instirute.—The Royal Sanitary 
Institute is holding a conference on “* Post-War Developments 
Relating to Public Health,” at 90, Buckingham Palace-road, 
8.W. I, on Thursday, Friday and Saturday of this week. Yester- 
day the conference was opened by the Marquess of Salisbrry, and 
there was a discussion on ‘‘ City Hvgiene in Relation to Employ- 
ment,” which was opened by Dr. W. J. Howarth, Medical Officer 
of Health, City of London. The chair was taken by the Right 
Hon. the Lord Mayor of Birmingham. At 2.30 p.m. there was a 
diseussion on “ Housing for City Clerks and Similar Workers,” 
which was opened by Sir Henry Tanner. The chair was taken 
by Sir Alfred Mond (First Commissioner of Works). To-day, at 
10.30 a.m., there will be a discussion on ‘‘ Public Health Aspect 
of Tuberculosis,” which will be opened by Dr. N. D. Bardswell. 
The chair will be taken by Major the Hon. Waldorf Astor (Secre- 
tary to the Local Government Board). At 2.30 p.m. there will 
be a discussion on “ Public Health Propaganda ard Social 
Work,” which will be opened by Professor H. R. Kenwood. 
The chair will be taken by Sir Maleolm Morris. To-morrow, at 
10.30 a.m., there will be a discussion on “ Welfare Work in 
Factories,”’ which will be opened by Mr. Edgar L. Collis, Director 
Welfare and Health, Ministry of Munitions, and Miss Voysey, 
secretary, Central Association of Welfare Workers. The chair 
will be taken by Sir Arthur Whitelegge. At 2.30 p.m. there will 
be a cliseussion on “‘ Child Welfare Work,” which will be opened 
by Mrs. Flora Shepherd. The chair will be taken by Mrs, 
Lloyd George. 
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Railway Matters. 





A survey is being undertaken for a forty-mile length 
of 5ft. 6in. railway from Leiyo in the Bokharo coalfield 
to the South Karanpura coalfield, India. 


ANSWERING a question on the 4th instant Mr. Bonar 
Law said that he saw little prospect of the return to pre- 
war rates for passenger fares and postage for letters. 


Tae London, Chatham and Dover Railway Company 
lost £500 last year oWing to its having to reduce the rental 
on automatic machines on the stations, because supplies 
for the machines totally failed. 


Tar South-Eastern and Chatham has put a new steamer, 
the Miid of O leans, on the cross-Channel service, which, 
it ish ped, wll add to the comfort of the short sea passage, 
a3 she is qui‘e up to date in all mode’n improvements. 


Tae London, Br'ghton. and South Coast Company 
hopes to resume the se'vice be'ween Newhaven and 
D eppe. as soon as its vessels have been returned from the 
Government, and have been made fit again for commercial] 
use. i 
Tae second reading of the Ways and Communications 
Bill has been fixed for Monday next. On the 5th instant 
Sir A. Fell asked that before the B.1] came on a financial 
statement and papers should be supplied to members show- 
ing the result of the work ng of the railways under Govern- 
ment control, and the effect of the rise of wages and the 
in2re1se fares on the railway earn ngs and profits. 


Tae Culedonian Railway chairman stated on the 18th 
ultim> that special atten‘ion has been paid during the 
pvt yew to reprirs to locomotives. and, in face of serious 
diffizulties as regards materiels and labour, a satisfactory 
nu nber of new engines had been built. Some considerable 
expen litu"e on new carviages and wagens would be neces- 
s3"y in the futuve as soon as new stock could be obtained 
on rewonvble terms. 

Prompt action by railway se~vants averted a serious 
accident on the Somerset and Dorset Joint Line on the 
13t instant. Through a coup! ng break ng about twerity 
goods trucks ran back towards the Combe Down tunnel, 
from which a pyxssenge" train from Bath was due. The 
sign vis were reversed and a signalman ran with detonators 
anl a lamp towards the tunnel, the trucks and the pas- 
sen7ze* train being stopped with na few feet of each other. 


Tar Chatham section of the 8S »uth-Eastern and Chatham 
systen between Canterbury and D ver was blocked on 
the 6th instant by a landslide between Beresbourne and 
Cin‘erbury. An up train proceeding from Dover to 
Cin‘erbury, after ploughing into the obstruction, left the 
metals and fouled the down line, several carriages being 
damiged. Shortly afterwards a down train from Canter- 
bury collided with the wreck. Neither of the trains was 
carrying prssengers at the time. 

Ow the 3rd instant, M~. Gilbert asked the President of 
the Board of Trade if he had now received any reply from 
the Riilway Executive Committee as to the opening of the 
London suburban stations, closed during the war, and if 
he could make any statement as to what stations would be 
re-opened and at what date. Mr. Bridgeman replied that 
the ra.lway companies would deal with this matter as socn 
a3 they were in & positicn.to do so. The stations on the 
Nanhead and C’ystal Palace line of the South-Fastern 
ani C.atham were re-opened on March Ist. He was 
afraid a gene-al re-opening of stations would not be 
practicable at present. 

Tae Under-Secretary for the Colonies stated on the 5th 
instant that an order for twelve locomotives for the 
Federated Malay States was placed in the United States 
on J>nusry last. The contract sum was 28,450 dols. each, 
or £71,723, approximately, in all. No British manufacturer 
quoted a firm price. The lowest offer mentioned £8600 
each, or £103,200 in all, as a probable sum, but it was on a 
time and cost basis and therefore liable to variation. 
This order was not secured to Great Britain, because early 
delivery of the engines was of urgent necessity, and British 
firms could not begin delivery till November next, and 
could not definitely promise that ;: whereas the American 
firm promised delivery in six months. 


CompLatnT having been made of a shortage of railway- 
own 1 sack; in Scotland, and that farmers found difficulty 
in marketing the grain and potatoes they had raised in 
resp n3e to urgent Government appeals for increased food 
production, the Secretary for Scotland stated in the House 
on the 4th instant that the Board of Agriculture for 
Scotland had, during the past summer conferred with the 
Scottish railway compan‘es and arranged for large addi- 
tions to be made to the existing stocks of sacks and this 
had been carried into effect. ‘The Board was keeping 
in touch with the railway companies, and meantime, was 
willing to take up specific complaints ; severel were now 
be'ng dealt with. Wherea railway company was unable to 


supp!y sacks farmers were being referred to a private sack-. 


hirmg company which had considerable stocks for hire. 


In h's reference to the death of Sir George Armytage, 
who retired f10m the chairmanship of the Lancashire and 
Yorkshire Railway in September last, and died on 
Novembe: 8th, the chairman of the company, at the recent 
annual meeting, compared the period when Sir George was 
made thechairman with that whenhe retired—for the latter 
the year 1913 would have to be taken. Comparing the 
figures for the years 1887 and 1913, the net income grew from 
£1,831,000 to £2,602,000, the passenger traffic receipts 
ineveased from £1,557,000 to £2,877,000, whilst the goods 
traffic receipts similarly increased from £2,358,000 to 
£3,610,000. The earnings per passenger train mile grew 
from 3s. 7.66d. to 4s. 5.57d. and per goods train mile 
from 7s. 10. 49d. to 13s. 0.60d. The expenditure in respect 
of railway working rose from £2,120,000 to £4,230,000. 
Tae depreciation fund in respect of the railway, which in 
1887 was in debit to the extent of almost £95,000, showed 
a credit balance of £237,000. The steamers renewal and 
insurance fund had grown from £57,000 to £221,000, and 
other reserves had increased from £99,000 to £545,000 
during the period referred to. The fire insurance fund had 


been increised from £90,000 to £197,000, and-the-amount 
standing to the credit of employees in the savings’ bank, 
establis' el for their benefit; “ifi¢reased from £17,000 to 
£569,000. 
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Notes and Memoranda. 





In @ paper read before the Institution of Locomotive 
Engineers Mr. I, Carlier says that an average sized train 
requires the consumption of 3600 Jb. of coal per day for 
heating purposes. 


Ir is estimated that during the year 1919, 181 ships 
of over 1000 tons, with a gross tonnage of 1,189,285, 
will be built in Japan, the shipyards of Kawasaki, Osake, 
Mitsubishi, Uraga and Asano being commissioned for the 
construction of the greater number. 


In a brief note on tides Marine Engineering of Canada 
dvaws attention to the infrequently appreciated effect 
of atmospheric pressure on the magnitude of the tidal 
wove. saying that if the barometer falls one inch the water 
rises a foot and a-half. This, of course, is only the case 
if the barometric disturbance is comparatively local. 


Tsar Argentine Mnister of Agriculture has recently 
visited the Iguazu Falls for the purpose of examining 
the falls as a source of hydro-electric power. He states 
that the falls are in no way inferior to those of Niagara, 
and considers their utilisation for the production of hydro- 
electric energy to be a feasible project. The Falls are 
about 600 miles from Buenos Aires. 


At the end of October, 1918, Japan had a mercantile 
marine consisting of 2546 steamers and 11,997 sailing 
boats. Of the latter, only two were oceen-going vessels 
of over 1000 tens with a gross tonnage of 3428. Of the 
steamers, 589 were ocean-going sh ps of above 1000 tons. 
‘There were seven steamers f ver 10,000 tons afloat, and 
e ght between 9000 and 10,000 tons. Except for smaller 
vessels of from 1000 to 4000 tons, the most usual s.ze of 
ship was from 5000 to 6000 tons, of which there were 
forty-five examples agg-egating 256,635 tons. The total 
tonnage of steamers was 1,795,242 tons. 


A series of “ Recommendaticns to inspectors, clerks 
of works, and foremen,.ccncening the execution of con- 
crete works,’ has been issued in pamphlet form by the 
Concrete Institute, which should be of value as containing 
in condensed form essentixl memoranla regarding the 
general principles of reinfo>-eed ccnerete ecnstruction 
the supervision of work in progress, including notes cn 
formwork, the setting up of re‘nforcement, the mix/ng 
and placing of concrete, and the testing of materials and 
construction. A specimen diary 8 also added, wh ch it is 
ecommended should be kept by the works supervisor 
n the form of a daily report. 


A NOVEL system of house building described in the 
Norwegian Trade Review consists in the employment of a 
sort of netting composed of wooden laths. These wooden 
laths are two metres in length, whle their transverse 
section measures 8 by 8 millimetres. They are woven 
together with tin-plated iron wire. ‘In Norway several 
exhibition halls and assembly rooms have been built 
according to a system by which this kind of netting, 
duly plastered, is applied as a boarding to wooden frame- 
walls. The boarding is nailed to the uprght timbers and 
is plastered, either with a mixture of sand, lime, and plaster 
of Paris, or of cement, sand and lime. Houses of this kind 
also are easily and qu ckly erected, and have proved very 
useful even in winter time. 


AT a meeting of the Royal Society of Arts, which was 
held for the purpose of d’scussing the National Electricity 
Supply scheme, Mr. W. A. Tookey deprecated the idea that 
there is a prospect of electric current being supplied at 
fd. per unit in the near future. In few cases at present, 
he said, did the cost work out at lessthan 1}d. A company 
‘or whom he acted had a tactory divided into two parts, 
one driven by electricity and the other by gas engine with 
suction gas producer. Both were 100 horse-power units, 
and they had the same kind of load. The cost tor the 
gas-engine plant, including oil, wages, rent for the space 
occupied, repzirs, and everything except charges on ce.pital, 
was £450 a year. while the cost for the electric motor was 
£1200. It had not yet been proved that electricity was a 
profitable power to use, tor heating. Steam was mainly 
used tor that purpose, and it could be used after it had 
been through the steam engine. 


Ficures dealing with the embarkation work at South- 
ampton during the war have been compiled by Brigadier- 
General Balfour, the Embarkation Commandant at the 
port. The number of ships handled between August 
9th, 1914, and December 31st, 1918, was, 15,661. This 
stupendous piece of organ'sation was carried out with a 
castalty list of only four men, eight horses, e ght wagons, 
and one gun. The totel personnel dealt with was 
7,136,797, representing every belligerent nation. The 
horses and mules dispatched from the port numbered 
799,287, and guns 7489. The largest shipment in one 
day occurred on August 22nd, 1914, when 536 officers, 
16,364 other ranks, 4572 horses, seventy-two guns, 690 
vehicles, and 260 bicycles were dispatched. The value 
of the average daily shipment of ammunition was 
£1,000,000. The largest amount of ammunition which 
actually sailed on one day, April 14th, 1917, was 10,342 
tons. The sick and wounded dealt with at the port 
totalled 1,177,125. 

THE concentration of tin slimes was described in 
Johannesburg recently by Mr. J. M. Buckland as being 
one of the most difficult metallurgical problems. The 
fine metallic particles could not be separated out by any 
of the existing concentrating devices, and hundreds of 
thousands of tons were being run to waste, while still 
bearing a high metal value. The reason for that compara- 
tive failure was the mechanical hold of the colloids on the 
metallic particles. Those tiny fragments were entangled 
in the colloidal constituents of the slime so firmly that the 
ordinary methods of gravity concentration, which depended 
on the simple differences in specific gravity between the 
different constituents of the pulp, did not suffice to disen- 
gage them. But the application of centrifugal force 
multiplied the differences hundreds of times, and they 
became so wide that the metallic particles tore themselves 
free from the colloids, and packed themselves on the wall 
of the basket. By means of a centrifugal, linked up with 
a numberof vanners, which had been installed at Zaaiplaats, 
an extraction of from 66 to 80 per cent. of the original 
content of slimes was being effected on a capacity of 25 
tons a day. . 
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Miscellanea. 





_ Tue Manchester Tramways Committee is contemplat- 
ing the expenditure of £200,000 on car building. 


Tue South African Institute of Electrical Engineers has 
elected Mr. E. A. du Pasquier as president for the year. 


TuE Italian Government has temporarily abandoned 
the idea of making the coal industry a State monopoly. 


Tue charcoal blast-furnace at Backbarrow, near Lake 
Windermere, was put into operation on Tuesday last. It 
had not worked for six years. 

TE new coaling hoist at Newport Docks has a lift of 
70it. above quay level, and is capable of handling 15-ton 
trucks, but can be quickly converted for dealing with 20. 
ton trucks. 

Ow1ne to the impossibility of accepting the demands 
of the strikers, the Vasena Ironworks at Buenos Aires 
have closed down indefinitely, it is said, and thousands 
of workers are idle. 

Over half the £2,400,000 which will be required for the 
construction of the tunnel under the Hudson River for 
connecting Manhattan with New Jersey, has been voted by 
the authorities concerned. 

AN experimental shipment of Katanga, Congo, copper 
is being sent to Antwerp. This has been construed into an 
intention to ship all the Katanga copper to that port, but 
such an interpretation is, according to the Mininy World, 
incorrect. 

Tue inland waterways scheme which has been put 
before the United States Government by the Mississippi 
Valley Waterways Association, contemplates a 12it. 
channel from St. Louis to New Orleans, and would involve 
the expenditure of about £80,000,000. 


Tue Commissioners of Faversham Creek are contem- 
plating the improvement of the waterway and the pro- 
vision of shipping facilities with the object of handling 
tne output of the Kent collieries, which, they appear to 
think, may amount to 1,000,000 tons annually. 

Tue Army Council has conveyed to the Society of 
Merchant Venturers its thanks for the offer of ten scholar- 
ships, tenable in the Faculty of Engineering of the Univer- 
sity of Bristol, which are restricted for competition to the 
sons of officers who have been killed during the war. 


Some idea of the eagerness with which boilers are sought 
for just now is given by the prices paid at the recent sale 
held at the Austin motor works. The Ministry of Muni- 
tions put up for sale six Lancashire boilers, said to have 
cost £450 each before the war. They realised from £1350 
to £1475 each. 

A Boarp of Trade Direction, dated the 10th March, 
provides that no delivery of coal for export or.for use as 
ships bunkers shall, without the express consent of the 
Controller of Coal Mines, be made by or on behalf of the 
owners of any colliery in pursuance of any contract made 
prior to 4th August, 1914. 


THE total shipments of coal from the United States 
for the 11 months of 1918, ending November, were esti- 
mated at 18,815,554 tons, or about the same amount as 
was exported during the entire year of 1916. Compared 
with 1917, the 1918 exports indicate a decrease of 854,767 
tons for the first eleven months of the year. 

Souts Arrica ranks at the present time as the leading 
corundum-producing country. Much the greater part of 
the output, amounting to about 400 tons per month, is 
derived from the Zoutpansberg fields, in the Northern 
Transvaal, which constitute by far the largest and most 
important corundum-producing area in the world. There 
is also a small production in the Leydsdorp division of the 
Transvaal, and in the Steinkopf district of Namaqualand. 


Some Johannesburg business men are said to be interest - 
ing themselves in the project of an aeroplane company. It 
is stated that all the capital needed for the purpose will 
be forthcoming when required. The Governments of 
the Dominions will almost certainly be given priority in 
the acquisition of machines when released from war 
work, and in this connection it is stated, says the South 
African Mining Journal, that the Union Government is 
actually at present organising an aeroplane service to 
operate between the principal centres of the Union for 
the conveyance of mails and Government officials. As 
regards the starting of ordinary passenger services, the 
opinion is expressed that this will be left to private 
initiative and enterprise. 

DurtncG the sale of the munitions plant at the Austin 
Company’s works some good prices were realised ; thus 
two economisers were sold for £810 each, a 20-ton loco 
motive fetched £1000, and a pair of 1000-Kilowatt turbo- 
generators with their accessories realised £2970. Two 
planing machines, 16ft. by 4ft. by 4ft., were sold for £950 
and £1020 respectively. Other lots: Small planers up 
to £240 each; six 18in. slotting machines, £305 to £345 
each ; eght hydraulic pumps with motors, £520 to £650 
each; two hydraulic accumulators, £1150 and £1200 
respectively ; No. 4 Herbert capstan lathes up to £150 
each, there being sixty of these in the sale. After the 
demand was satisfied lower prices were realised. Engi- 
neers’ lathes varied in price according to size up to £610 
each. Six 30-ton stamps realised from £480 to £525 each. 


THE annual report-of University College, London, has 
just been issued. Whereas, in normal times the total 
number of students, day and evening, amounts tw about 
2200, the report shows that the number last session was 
1071. This number included twenty-one officers and men 
who attended special courses provided for members of 
H.M. Forces, and sixty-seven who attended special vacation 
courses, so that the actual number of ordinary students 
was 983, of whom 573 were women. The report further 
shows that the fee revenue last year only amounted to 
£13,581, as compared with a normal fee revenue of bet ween 
£29,000 and £30,000 a year. Was economies of every kind 
have been maintained, and expenditure has been deferred 
wherever possible, but the report explains that the financial 
position of the College still continues to be a-difficult one, 
and that unless further help from the Treasury is forth- 
coming, there w ll be a deficit on the college establishment 





account of nearly £13,000 at the end of the current session. 
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United States Steel Trade Expectations. 


THE question of the future situation of iron and stecl 
in international markets has now been brought 
forward prominently as a result of a speech which 
was delivered a short time ago by Judge Gary, pre- 
sident of the United States Steel Corporation, and 
chairman of the Steel Committee of the American 
Iron and Steel Institute. In the course of an address 
given before a meeting of the leading iron and steel 
producers in New York, the president is. reported to 
have stated that the prospects of success for American 
makers were at present better than at any other 
time, and he added: “I prophesy that the next 
five years will represent for our country the most 
progressive and most successful period in our history, 
and the final result will surpass the optimistic expec- 
tations of the present.” Having regard to these 
and other considerations, the Steel Committee 
decided to consent to a moderate reduction in the 
maximum prices for iron and steel as from January 
Ist, 1919. Now, according to information from 
New York of the date of March 7th, the iron and steel 
producers in the United States have resolved to co- 
operate with the new Industrial Board appointed 
by the Secretary of Commerce by lowering prices 
to a level which will permit large consumers in general 
to make considerable purchases, and thus prevent 
industrial depression. At the earlier meeting already 
mentioned, the president also remarked that in so far 
as steel makers could learn from the experience of 
the past, they would have to begin by no means with 
a reduction in wages, but that, on the contrary, the 
employers would have to make the first sacrifice, as 
the officials and workmen had a full right to demand 
that the payment for their services should render 
possible the continuation in the future of their present 
standard of living. It seems rather an innovation 
to hear that American makers have now become 
so considerate for the welfare of their staff and work- 
men as to determine to adhere to war rate wages in 
peace time, although presumably there are limits 
even to the interpretation of the exact meaning of 
the words “in the future.” And when it is borne 
in mind that it is the first sacrifice which is to be at 
the charge of the employers, the natural inference is 
that the second will be at the cost of labour; and 
“in the future” may therefore, possibly, be a very 
short period from the present time. 

The prevailing costs of production of iron and steel 
in the United States are expected to decline, but not 
to the. level which existed in the pre-war period. 
That is a very important admission, inasmuch as it 
shows that the opinion which obtains in Europe 
that a return to the peace time prime costs is entirely 
out of the question is also shared in the United States. 
If, then, the costs of production, both in the Old and 
the New World, are to be permanently higher than in 
former years, the conditions of competition in the 
world’s markets would not be so materially changed 
if other factors did not come into consideration. 
In the past, when the United States home market 
has exhibited -a falling demand, American iron and 
steel producers have shut down many of their steel 
plants rather than force the export trade to any 
considerable extent. If it would have been profitable 
to have imparted a great stimulus to the export 
trade under former conditions, there is no doubt that. 
the Americans would have taken the necessary steps 
in this direction and sought to have wrested either a 
portion of the trade from British, Belgian and German 
exporters or have obtained a further share in the in- 
creasing requirements of the world in iron and steel 
and machinery. No exceptional efforts, however, 
were put forth in this respect, and that, too, at a time 
when the steel productive capacity of the country 
was greater than that of Great Britain, Belgium, 
France and Germany combined. Now that this 





output capacity has been increased still further to 
the advantage of the United States as a result of 
the expansion which has taken place during the war, 
the question arises as to whether, after meeting the 
inland consumption, the American firms have decided 
to abandon their former policy of shutting down plant 
and to substitute for it an aggressive export system, 
assisted by the profits realised during the past few 
years. On this particularly delicate question the 
Americans are naturally reticent for the time being. 
Indications, however, point to the probability of a 
great endeavour being made to develop the export 
trade. We will merely mention one, namely, that 
American steel firms are now advertising in export 
journals their readiness to submit offers for the de- 
livery of manufactures, and inquiries in reply are 
being received from Europe, if not also from South 
America. 

It is quite natural for American iron and steel 
producers to expect to participate with those of 
Great Britain in the supply of constructional iron and 
steel and machinery in connection with the reconstruc- 
tion of Belgium and Northern and Eastern France 
if not alsoof Russia later on, apart from the tonnage 
which will be derived from Germany in one form or 
another. But a great gulf separates the stage between 
the supply of American iron and steel to aid in the 
rehabilitation of devastated France, Belgium, Serbia, 
Italy and Roumania, and that of havirg the most 
progressive and most successful period of five years in 
the history of the United States. Is it probable, for 
instance, that American producers expect that any 
one of the next five years will be more favourable 
to themselves than the year 1917? Do they think 
that with production declining and prices falling 
they will be able to eclipse the results of their best 
year of war trade and war contract prices? Let us 
briefly show what the American trade in 1917 was. 
The exports of iron and steel amounted to 6,227 000 
tons, but they receded to 5,338,000 tons last. year. 
In the case of machinery, the value on the rough 
conversion basis of five dollars to the pound sterling 
reached £57,524,000 in 1917, whereas last year the 
value of the exports of machinery was £56,589,000. 
The impartial observer on reading these figures would 
come to the conclusion that the Americans already 
had enjoyed their most progressive and successful 
year for a long time forward. If this is not the case, 
it would be of interest to know what the Americans 
really do expect to accomplish in the next five years. 
Certainly, this quinquennium will not be a normal 
one, and will, therefore, be no proof of the competitive 
capabilities of the American firms to carry on a vast 
export trade in iron and steel and machinery. The 
true test will come after the restoration of Europe 
has been completed. At the same time, it is advisable 
not to underrate the possibilities of greater rivalry 
from the New World, especially if war-time profits 
are intended to be utilised in connection with the 
acquisition of markets, assisted by the possession for 
the first time of a large mercantile marine in the 
service of the country. 


The Strength of Metals. 

Tue fundamental cause of strength in metals and 
other materials was a source of speculation to the 
ancient philosophers, as it ¢s to the modern physicists, 
but to this day it is true that we are still without 
definite knowledge on the subject ; indeed, that all 
we know about it is still purely speculative. The 
question is, no doubt, at present one of academic 
interest, but it may be suggested that its academicism 
springs entirely from the fact that we are unable to 
answer it. Could we say with certainty why metals 
and other solid bodies possess strength, we should 
undoubtedly be in a position to open a new chapter 
in practical metallurgy of which it would indeed 
be difficult to foresee the end. We should, for instance, 
almost certainly be able then to explain why one metal 
is stronger than another, why one metal treated in a 
certain manner is superior to the same metal treated 
in another manner, why apparently insignificant 
additions of certain elements to pure metals pro- 
foundiy modify the physical characteristics of the 
metals. We should be able in the latter connection 
to suggest new combinations and to forecast the 
results. The fatigue of metals, its cause and its cure, 
would no longer be a mystery. We should at last get 
some absolute conception of hardness, and should be 
able in many other directions to reduce to funda- 
mental causes, and therefore to co-ordinate, the vast 
complexity of experimentally derived facts which 
constitutes modern metallurgy. To the engineer, no 
less than the metallurgist, the benefits of an accurate 
knowledge concerning the cause of strength in metals 
would be of the greatest importance. He would 





naturally derive immediate advantage from the metal- 
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lurgist’s possession of increased knowledge concerning 
his metals, and his increased power over them. In 
his own proper sphere the engineer would benefit 
almost certainly by the introduction of more accurate 
and probably much simpler methods of calculating 
the stresses and strains in his structures. These are 
but a few of the prizes that await the solution of this 
“academic” problem. Sad, indeed. therefore is it 
to survey the existing stock of knowledge on the 
subject, and to note how poor, how speculative, how 
impractical it all is. 

It is to be noted that the farther away we get from 
the gaseous towards the solid state, the less and less 
complete becomes our knowledge or our hypothesis 
concerning the fundamental nature of matter, and 
the more and more difficult apparently does its investi- 
gation or the experimental confirmation of our theories 
concerning it become. We are now, we suppose, 
fairly entitled to claim that our knowledge concerning 
gaseous matter is nearly complete, or at least that we 
possess good working hypotheses which seem to be 
capable of explaining, confirming, and even forecasting 
many experimental facts. As regards liquid matter, 
our knowledge is much less complete. Nevertheless, 
we are not in complete ignorance. Thus, the pheno- 
mena of capillarity and of viscosity are capable of 
being explained to a considerable extent as outcomes 
of the fundamental constitution conceived for liquids. 
But when we come to pure solids, it has to be con- 
fessed that no such explanation can as yet be given 
for a single one of the many characteristic properties 
and qualities which solids possess. Attempts in this 
direction have, of course, been made by many 
scientists and others. Thus, in 1881, at the Royal 
Institution, and again in 1884, before the British 
Association, Lord Kelvin propounded a suggestion 
as to the gyrostatic nature of the behaviour of the 
particles composing solid bodies, and showed that some 
of the elastic properties of solids might be explained 
by such gyrostatic action among the ultimate par- 
ticles. The same*authority and others subsequently 
have succeeded to some extent in explaining the 
rotation of polarised light on the supposition that the 
particles of the body causing the rotation constituted, 
as it were, a chain of gyrostats. Whether, however, 
we are strictly justified in speaking of this pheno- 
menon as one pertaining to the solid state is more 
than doubtful, for liquids, such as a solution of sugar, 
possess the property of rotating polarised light as 
well as certain solids. It is to be observed that liquid 
phenomena, such as capillarity and viscosity, are, 
according to accepted theories, to be accounted for 
by the existence of intermolecular attraction, and 
that a similar force is recognised in the discussion of 
certain gaseous phenomena. Are we to suppose, as 
Lord Kelvin’s gyrostatic explanation would seem to 
suggest, that intermolecular force is entirely without 
influence on elasticity and other “solid” pheno- 
mena? Were we to trust entirely to certain autho- 
rities we should be led to believe that intermolecular 
force was completely sufficient to account for the 
strength and elasticity of metals and similar materials. 
There are various serious reasons why we should 
refrain from dogmatising upon this conception until 
further evidence has been accumulated. For instance, 
it immediately invites the questions, What is the 
nature of the intermolecular force ? is it an attraction 
or repulsion ? is it electrical or gravitational ? does it 
follow the inverse square law of ordinary electrical 
or gravitational force? If we assume it to be an 
attraction, we are faced with what seems to be an 
impossibility, how to explain on this basis the fact 
that metals possess compressive strength and elas- 
ticity. If we assume it both to be an attraction and 
to follow the ordinary law of gravitational attraction, 
we are confronted with another seeming impossibility, 
how to explain the fact that the force required to hold 
a piece of metal extended increases with the extension, 
whereas the force of attraction between the molecules 
should fall off rapidly as the distance between them 
grows. On the grounds of common experience we 
ought to believe that, as Castigliano says, “ when two 
molecules of a body approach or recede from each 
other by a very small distance compared with their 
normal distance apart, there is induced, along the 
line joining their centres, an elastic force which is 
proportional to the amount of the approach or 
retrogression, and which acts towards or away from 
the molecules according as the distance between them 
increases or decreases.” This conception gives us 
quite an easily comprehended picture of the strength 
and elasticity of metals, and has been advanced by 
several physicists who for the time being were not 
required to answer certain inevitable questions which 
it raises. We must not, however, hastily condemn it. 
It seems to require us entirely to abandon all idea of 
the intermolecular force following the inverse square 
law—a law which, as is well known, satisfies the 





THE ENGINEER 





reasonable assumption that gravitational attraction 
is caused by a satiation emanating from all matter, 
Not only does it seem to alter the index of the law. 
but it brings the distance apart from the denominator 
into the numerator. Of an even more outrageous 
nature, apparently, is the assumption we are asked to 
make, if we adopt this view, that the intermolecular 
force changes at some particular distance from an 
attraction to a repulsion; in other words, that the 
nature of the radiation emanating from matter is 
not constant, but is conditioned by the distance apart 
of the two pieces of matter between which it is mani- 
fested. These inevitable objections might seem to 
condemn the view expressed in the quotation we 
have given from Castigliano. Before passing judg- 
ment, however, we must be quite sure that these 
objections are sound. That they may well be quite 
unsound can be established. It is possible to conceive 
a molecular structure the individual atoms of which 
radiate force in accordance with the inverse square 
law, but of which a group of atoms, forming a molecule, 
radiates a resultant force of an entirely different 
nature, a nature closely in keeping with that hypothe- 
cated by Castigliano. A serious objection to such 
a view, however, has to be noted. The X-ray analysis 
of crystals points to a structure in which there is no 
evidence whatever that the atoms are grouped into 
molecules. That the structure of all solids is non- 
molecular—that is to say, that it is purely atomic— 
there is evidence leading us to believe, as was shown 
in a paper read by Mr. A. H. Compton last year before 
the Franklin Institute. 

When we really think about it, it is truly a mysteri- 
ous fact that astronomy and terrestrial observation 
do not reveal anywhere the existence of gravitational 
repulsion, that everywhere inter-molar force, not being 
electrical or magnetic, is attractive. It is equally 
mysterious, too, that such attraction exists between 
apparently similar bodies, whereas the law of the 
corresponding electrical and magnetic phenomena is 
that like repels like and attracts unlike. Of three 
masses, A, B and C, subjected in pairs to the Caven- 
dish experiment, let A attract B and A attract C. 
Then, arguing electrically, A ought to be unlike in 


nature to B and C, and B and C ought therefore to be | 


alike. Repulsion, therefore, ought to be manifested 
between B and C. We know, however, very well that 
they would attract each other, so that we are bound to 
conclude that gravitational attraction is not depend- 
ent, as is electrical or magnetic, upon any unlikeness 


of the two bodies between which it is manifested. | 


Can we suppose that matter is endowed with the 
power of emitting two quite separate and, as we have 
just indicated, entirely different systems of radiation, 
one giving rise to gravitational attraction and the 
other to electrical or magnetic attraction or repulsion ? 
Guided by our belief in the simplicity of Nature, we 
hesitate to do more than admit the hare possibility 
of this supposition. Rather, however, would we 
believe that there is but one system of radiation, the 
electrical, that the ultimate structure of matter 
embraces particles of two kinds, one emitting un- 
changeably a positive and the other, equally unchange- 
ably, a negative radiation, that such particles or 
atoms grouped into molecules exercise a resultant 
attraction or repulsion on a similarly constituted 
molecule according as the distance apart is such as 
to make the radiation from the negative or positive 
atoms predominate, and that gravitational attraction 
represents the resultant of such inter-atomic forces 
when the molecules are grouped into molar masses 
separated by other than molecular distances. As an 
illustration, it may be remarked that the resultant 
force has been studied for the case of two molecules, 
each consisting of four negative atoms situated at the 
points of a regular tetrahedron with a positive atom 
at the centre of the circumscribing sphere. Assuming 
the ordinary inverse square law to hold, it is found 
that ata certain distance apart the resultant force 
between the two molecules is zero, and that as the 
distance is varied the force becomes increasingly 
attractive on one side and increasingly repulsive on 
the other. There are, however, fatal difficulties in 
the way of this conception. The molecular configura- 
tion adopted, for instance, is not stable. We are not 
justified in assuming that the configuration would 
persist as planned when the molecule was brought 
within reach of another. The attraction arises on the 
wrong side of the neutral point, the resultant force 
between the molecules ultimately settling down to a 
repulsion when the distance apart is indefinitely 
increased. The illustration is, however, sufficiently 
good to justify us in suggesting that however un- 
reasonable the hypothesis favoured by Castigliano 
and others may seem at first sight, it is quite possibly 
in strict keeping with known phenomena and esta- 
blished laws. 








physical mind in so far as it is in consonance with the 
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Some 
Aero-dynamical Considerations, 


In a lecture at the Royal Institution last Monday 
on “ The Dynamies of Flight,’’ Captain G. P. Thomson 
discussed and illustrated in a very interesting manner 
several questions relating to the lateral stability of 
aeroplanes. The two chief features affecting such 
stability were, he said, the fin area of the machine 
and the dihedral angle between its wings. The fin 
exercised the same function for lateral stability as 
the tail plane did for longitudinal stability. No 
machine was now built with a fin in front of the centre 
of gravity, such as was provided in the early Wright 
machines, but it was to be noted that a tractor screw 
was in part equivalent to such a fin, and that the 
fuselage, if made to a stream-line form, might also 
introduce an effect similar to that arising from a 
forward fin. In illustration of the latter effect the 
lecturer reminded his audience that an airship moored 
by.a short cable, say to the top of the mast, took up 
a stable position at some angle to the direction of 
the wind, and not, as would be expected, parallel 
with the wind. 

By means of a series of models launched from the 
gallery of the lecture theatre, Captain Thomson 
illustrated the instability arising from the existence 
of a fin placed in front of the centre of gravity of 
the machine. By placing the fin at the rear the 
machine became stable, the stability increasing as 
the fin area was made larger. After a certain area 
was reached, however, further increase in the size 
of the fin resulted in a gradual return to instability, 
although the area had to be greatly exaggerated 
before the instability became as marked as that shown 
by a comparatively small fin at the front. In this 
respect, the lecturer remarked, lateral stability was 
different from longitudinal stability, for the latter 
was indefinitely increased as the tail area was 
augmented. ie 

With a large fin area at the rear stability could 
be restored to the machine by adding another fin 
at a point directly above the wings. Machines had 
been built with such a fin, but the practical method 
of securing the equivalent result was to provide 
a dihedral angle between the wings. The effect 
of such a dihedral angle was to give the inner wing 
during an accidental bank or turn a greater angle of 
incidence than the other,and so to restore it to the 
normal level. 

Discussing the vaiue of stability, the lecturer 
remarked that some pilots of war machines expressed 
a sound preference for its absence, because an unstable 
machine was easier to manceuvre than a stable one. 
The control of a stable machine certainly demanded 
somewhat increased force, but if the pilot was pre- 
pared to exercise such force the lecturer thought the 
stable machine possessed several advantages. Thus 
an unstable machine was tiring to fly, for the pilot 
had continually to be operating the controls, whereas 


on a completely stable machine he could fly for long 
intervals with his hands and feet off the controls. 


It was no doubt a mistake to make a single-seater 
fighting scout stable beyond a certain degree, but it 
was to be noted that the SE 5 machine was a perfectly 
stable scout, and that no complaint had ever been 
made regarding it. 

The introduction of instability for the sake of 
securing ease of manceuvring could and had been 
carried too far. Thus in at least one case a machine 
intended to be unstable in its normal attitude was 
found to be stable when turned upside down, and 
consequently it manifested a preference for flying 
on its back. This tendency had led to several fatal 
accidents, for when a loop or a roll was attempted 
on the machine the machine would stay upside down, 
the petrol would run out, and the pilot, hanging head 
downwards, would crash before he could right his 
machine. Again, an unstable machine during a 
steep dive might require more force on the controls 
to pull it out of the dive than the pilot could exert. 
Several fatal accidents had occurred from this cause 
in unstable training machines. The majority of 
training machines were stable. For bombing 
machines stability was essential. Left to itself a 
stable machine would remain more level than the 
pilot could keep it by adjusting the controls. 

The BE 2C machine produced at the end of 1914 
was the first stable machine to be used for war pur- 
poses. It was a general purpose machine The 
chief duty of the aeroplane in those days being 
reconnoissance, the observer was placed in front of 
the pilot and directly over the centre of gravity of 
the machine. That position was very convenient 
for peace time flying, for it resulted in the trim of the 
machine being unaltered whether the observer was 
present or absent. For fighting purposes, however, 
it was most inconvenient, for it allowed the observer 
liberty to fire practically only backwards over the 
pilot’s head. The machine was much criticised, 
but, although it was extremely bad for fighting 
purposes, it was kept in use long after air fighting 
had become a conspicuous feature of aerial activity. 
The machine was improved by an increase of engine 
power and by substituting rafwires for circular stay 
wires until finally it had a speed of about 90 miles 
an hour. 

The FE 2B machine was the second stable type 
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of machine. It was specially designed for fighting 
purposes. To this end it was made of the “ pusher ” 
type, with the observer sitting in an overhanging 
cockpit in front of the pilot, where he could command 
an uninterrupted field of fire embracing a complete 
hemisphere. Pusher machines were, however, heavier, 
and had greater air resistance than tractor screw 
machines, the reason being that in order to get the 
propeller in place behind the wings four booms 
springing from points on the rear edges of the wings 
had to be provided to-earry the tail planes. Neverthe- 
less, the FE 2 B machine had the longest life of any 
design at the front. Introduced early in 1915, it 
was still in use when the armistice was signed. During 
the last two years of the war it was much in use for 
night bombing work, for which purpose the excellent 
view it afforded was of great advantage during 
landing operations. It could climb to 10,000ft. in 
30 minutes, and, as improved, had a speed at that 
height of 89 miles an hour. 

During 1915 the practice of firing the gun through 
the tractor screw became common. The mechanical 
interrupter gear for this purpose was introduced by 
the French, but it was first adopted by the Germans 
on a large scale. Latterly a hydraulic wave interrupt- 
ing device invented by a Rumanian, M. Constanti- 
nescu, was used on British machines. The introduc- 
tion of the interrupter method of firing a fixed gun 
took place side by side with the development of the 
single-seater fighting scout. 

With the growth of air fighting, manceuvring 
ability assumed greater and greater importance, 
and “trick” flying became a vital part of a pilot’s 
training. Dealing with ‘stunts,’ the lecturer 
remarked that in theory looping the loop was very 
simple, and by means of a model he very successfully 
demonstrated how it was done. The ideal loop, he 
said, was not a circle, but a path the curvature of 
which was greatest at the top—that was to say, the 
radius of the curve at its highest point was less than 
at any other. This condition resulted in the speed, 
and therefore the centrifugal force and the stresses 
set up being reduced at the highest point. In a 
correctly executed loop the centrifugal force at the 
highest point should just be sufficient to overcome 
the pull of gravity on the machine. If the centrifugal 
force were excessive the wings of the machine might 
be pulled off, while if it were too low the pilot would 
feel uncomfortable regarding the strength of his 
safety belt. The lecturer then dealt with the 
“Immelmann turn,” and demonstrated it by means 
of a model. It is a variation of the loop, but cannot 
very well be made clear without a three-dimensional 
model. 

Dealing with another “ stunt,’ the spin, Captain 
Thomson stated that the procedure was to “ stall ”’ 
the aeroplane gently and then just as the machine 
was about to fall to kick the rudder bar violently. 
This manceuvre was not to be confused with spinning 
instability ; it was capable of being performed on a 
perfectly stable machine. There were several curious 
facts about a “spin.’”’ Thus during one a machine 
would descend practically vertically at a speed of 
not more than 50 to 60 miles an hour, whereas the 
same machine if dived vertically would descend at 
any speed up to or over 200 miles an hour. The 
explanation of this phenomenon was long in doubt, 
but it was in the end seen to be due to the high angle 
of incidence—15 to 40 deg.—presented by the wings 
during the downward motion. At such angles of 
incidence the head resistance and “ drift ’’ became 
very nearly equal to the weight of the machine, and 
therefore tended to counteract gravity. In addition, 
at such angles the motion of the air past the wings 
became turbulent and ceased to be stream-line. Again, 
during a spin the machine would make one complete 
rotation in about four seconds, or sometimes even in 
two, whereas the fastest turn that could be made 
ordinarily would occupy about ten seconds. The 
reason, again, was that the machine was stalled. 
The curve of lift plotted against angle of incidence, 
for an aerofoil was practically a straight line up to 
16 deg., but at that angle a maximum occurred, 
and thereafter the lift fell off. Hence, if an aeroplane 
was nearly stalled and the pilot tried to rise, the lift 
would not increase, but decrease, and as a result the 
machine might accidentally get into a spin. Efforts 
made to rise would only further increase the spin 
Several accidents had occurred from this cause 
before the dynamics of the spin were fully under- 
stood, 

The lecturer concluded by exhibiting some accelero- 
meter diagrams taken on aeroplanes during flight 
and manceuvring. Such diagrams, he said, provided 
a valuable means of studying the stresses to which an 
aeroplane had to submit. One diagram exhibited 
covered the period of a mock fight between an SE 5 
machine and a Bristol fighter. At times the stress 
was but half the normal, but at other times it rose 
to thrice this normal value. On another machine 
it was shown that at the top of a loop the total 
resultant force on the wings was four times as great 
as the normal, and during a spin twice as great. 








SATISFACTORY progress is said to be being made with the 
unwatering of the Guildford pits in the Kent coalfield, 
but it will be some time yet before sinking, which was 
suspended over five years ago, is resumed. 


Obituary. 


THOMAS CANNING. 


WE regret to learn that. Alderman Thomas Canning, 
J.P., A.M. Inst. C.E., one of Newpdrt’s best known 
public men, died at his home at Newport on Monday, 
10th inst. He> was born at Kildare on February 
3rd, 1849, and was educated at the Royal College of 
Science, Ireland. He commenced his professional 
carrer at Bristol, and subsequently managed the 
gasworks at Stroud. In 1874 he was appointed 
engineer and manager of the Newport Gas Company, 
and held that position up to the time of his death. 
He was a member of the Incorporated Gas Institute, 
and had been a member of the Newport Corporation 
since 1888. He took a keen interest in educational 
matters, and for many years was chairman of the 
Technical Instruction Committee, and one of the 
Governors of the intermediate schools. 





R. W. A. SOUTHERN. 


THE death took place at his home at Cardiff on 
Thursday, the 6th inst., of Mr. Robert Watson Angus 
Southern, a mining engineer, well known and highly 
esteemed in industrial and commercial circles in 
South Wales. Mr. Southern was born in 1844 at 
Kibblesworth Hall, Gateshead-on-Tyne, and was the 
youngest and last surviving of seven sons of the late 
Mr. George Southern, mining engineer and colliery 
owner in the North of England. Mr. Southern was 
educated at Edinburgh and York, and was appren- 
ticed in 1860 to his brother, Mr. George Wm. Southern, 
then chief viewer of the Londonderry collieries in the 
county of Durham. Subsequently he held positions 
as manager of the Cassop and Coxhoe collieries in 
Durham and of the Silkstone Colliery in Yorkshire. 
He came to South Wales in 1870, and held positions 
as manager of Blaenrhondda Colliery at Treherbert, 
Harris Deep Navigation Colliery, then in process of 
sinking at Quakers Yard, and Ternhill Colliery, 
Treherbert. He had lived in Cardiff since 1873, and 
was for many years in private practice as a mining 
engineer. He was a member of the North of England 
Institute of Mining and Mechanical Engineers, and 
of the Institution of Mining Engineers, and was one 
of the oldest members of the South Wales Institute 
of Engineers, being elected to that body in 1874. 


GEORGE HENRY HILL. 


Mr. GeorGE Henry Hint, whose death occurred 
on the 4th inst. at his home at Marple Bridge. in his 
92nd year, had a remarkably long experience in water- 
works and was largely responsible for Manchester’s 
water supplies, being consultant to the Corporation. 
In 1843 Mr. Hill became a pupil of the late Mr. 
Bateman, and in 1849 he took charge of the Long- 
dendale scheme, and twelve years later was made 
responsible for Mr. Bateman’s North of England 
practice. Mr. Hill’s greatest work, however, was in 
connection with Manchester’s Thirlmere scheme, 
which now provides this great centre of population 
with the larger portion of its water by means of th-ee 
lines of pipes. In addition to his work for Manchester, 
Mr. Hill had a very extensive parliamentary practice 
for the construction and extension of water and other 
engineering works. He was a member of the Institu- 
tion of Civil] Engineers, and head of the firm of G. 
H. Hill and Son, Albert-square, Manchester. 
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A Treatise on Gyrostatics and Rotational Motion. By 
ANDREW Gray, F.R.S., London: Macmillan and 
Co., Limited. Price, 42s. net. 


Many books and other writings on gyrostatics have 
been published in many languages, and to 
suit various classes of reader. The bibliography of 
English works on this subject is by no means a-poor 
one, and from it the reader could, if he were so 
minded, select at any time at least one work that 
would suit his particular purpose and mental attain- 
ments. Were he in search of a purely popular exposi- 
tion he would doubtlessly turn to Professor Perry’s 
well-known little book on “Spinning Tops.” Did 
he seek a work dealing with the mathematical aspects 
of the subject he would find all—and probably more 
than—he required in Sir George Greenhill’s officially 
published “ Report on Gyrostatic Theory,” a produc- 
tion which has been described as forming “ the chief 
digest of learning and research on the applications 
of elliptic functions to dynamics.” For something 
in between these two extremes he might be recom- 
mended to consult Crabtree’s ‘‘ Spinning Tops and 
Gyroscopic Motion,” or ‘The Gyroscope, by 
Cordeiro. 

To these and similar works we have now to add 
an extensive new treatise on gyrostatic theory by 
Professor Gray, of Glasgow University, an institution 
at which the study of gyrostatics has become tradi- 
tional in the Natural Philosophy Department. 
Exactly in what category we should place this treatise, 
or to what class of reader we should recommend it, 





we have some difficulty in stating. Popular it 





certainly is not, of course. In places, indeed, it is 
mathematical to a degree, hardly, if at all, inferior 
to Sir George Greenhill’s ‘‘ Report,” and were we 
to judge it solely by these portions we would unhesita- 
tingly recommend it as a treatise suitable primarily, 
almost exclusively, to the needs of students of the 
higher dynamics. In other, and quite considerable, - 
portions, however, the author shows great attention 
to the practical requirements of those called upon 
to employ gyroscopic apparatus, or to deal with 
manifestations of gyroscopic action in machinery 
There is, in fact, more than a suggestion in the 
preface that the work was written largely for the 
benefit of engineers, and others interested in the 
practical applications of gyroscopic theory. Certain 
it is that all such, given the required ability to follow 
the author, will find practically everything they 
require within the 524 pages of Professor Gray’s book. 
The work, it is to be noted, is to be followed probably 
by a second supplementary part giving an account 
of a variety of gyrostatic devices which are of use in 
naval and military affairs and in engineering, and 
including diagrams of the motion of tops and 
numerical results illustrating the theory of elliptic 
functions. With this additional part the whole 
treatise will, in our opinion, form the most complete 
discussion in the English language of gyroscopic 
theory and applications. 

The gyroscope and gyroscopic action are ta-day 
no longer matters of interest solely to the student of 
theoretical dynamics or applied mathematics. They 
are receiving every day fresh application in practical 
life, and require to be understood by many engineers 
in order that the action may be deliberately incurred, 
or, when it is involved incidentally, may be suitably 
allowed for. To the engineer whose mathematical 
knowledge permits him to use partial differentials 
and quaternions Professor Gray’s book will prove 
an able guide in solving nearly every conceivable 
gyroscopic problem which he is likely to come into 
contact with in his practical work. It wil] go further ; 
it will enable him to find “ the diameter of the North 
Pole of the earth ’‘—it is actually aceording to Prof. 
Gray twenty-one inches— acquaint him with the causes 
underlying the highly peculiar action of a boomerang, 
and permit him to discuss intelligently many other 
facts and phenomena of, at present, no apparent 
practical utility. To such a reader the book can be 
most heartily commended. 

But to the plain engineer equipped with no more 
than the average knowledge of mathematics the book, 
while possessing interest in places, will hardly prove 
attractive. The truth of the matter is that so far 
it has been found impossible to convey any information 
regarding gyroscopic action sufficiently complete 
to be of practical value, in language other than that 
of the mathematicians. It is quite easy to visualise 
a few simple gyroscopic phenomena without resorting 
to mathematics and even partially to evaluate certain 
of the moments, angular velocities, &c¢., without 
employing any more abstruse mathematical concep- 
tion than a moment of inertia. But to do so, while 
it removes much of the so-called mystery of gyro- 
scopic action, is of no practical value, for the subsidiary 
aspects are left untouched, and in practice it is the 
subsidiary aspects that in general are all important. 
It is not very difficult to explain in fairly simple 
language why a top stands up when spun, how the 
gyroscope is applied in a torpedo, or how it acts in a 
ship stabilisator of the Schlick or Sperry pattern. 
But to discuss the gyroscopic compass, the gyroscopic 
phenomena manifested in the flight of rotating pro- 
jectiles, or the influence of rotating engines and pro- 
pellers on the behavour of aeroplanes is quite another 
matter, and should not be attempted without resigning 
oneself to the employment of every available mathe- 
matical aid. 

In order that we may convey a just indication of 
the tenor of Professor Gray’s book, we must make 
it clear that even in such places as would have 
permitted a treatment on simple lines for the benefit 
of the general reader, the author has chosen rather to 
address those equipped to follow the main portions of 
his work. This course, we hold was a wise one, for ina 
work inevitably mathematical in its main: parts 
it would have been a distinct error to introduce a few 
sections in which mathematical treatment was 
deliberately avoided. Such sections, we know, 
could, in Professor Gray’s hands, have been made of 
the greatest interest to the general reader, but they 
would have been of little practical value by them- 
selves, and, indeed, might well have done harm by 
conveying a false sense of simplicity concerning a 
field of study which, in theory and in practice, is 
always bound to remain very largely a terra incognita 
to those not specially equipped to enter it. 
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A New Road Scarifier. 





A new form of searifier which, in view of the vast amount 
of road repairing work which has accumulated during the 
past few years should prove of considerable interest to 
local authorities, has recently been brought out by Marshall 
Sons and Co., of Gainsborough. The device, which is 
shown in the accompanying engravings and line drawings, 
has the main features generally associated with this class 
of machine. That is to say,a set of inclined, hard steel 
tines are fixed in a frame attached to the rear of a road 
roller and forcibly dragged through the road surface. 
The new Marshall scarifier has, however, a very useful 
addition, which greatly expedites work where there are 
obstructions, such as tram rails and gratings in the road. 
With the ordinary scarifier it is necessary laboriously to 





adjusted, while the lever and links give a quick lift, for 
clearing obstructions, which amounts to about 5in. 

On e.ther side of the frame there will be seen two long 
vertical bolts. These bolts extend right through the 
sliding frame, and are surrounded by strong springs which 
balance the we ght of the tool box, and thus assist the 
attendant in lifting the tines quickly out of the cut. When 
the lever E is fully depressed the links are in a straight 
line, so that the reaction of the tines in tearing up the road 
surface is transmitted direct to the crosshead and the 
lever is relieved of all stress. 








LINCOLN AND THE THREE SERVICES. 


THE work executed during the war by Ruston and 
Hornsby, Limited, of Lincoln, for the Admiralty, the War- 
















































































“THe EnGineen” 


ARRANGEMENT OF THE MARSHALL SCARIFIER 


wind the tines out of the cut, to clear the obstruction, and 
then force them down again on the other side. This 
frequently ne essitates the eng ne beng stopped, and 
me.ns that the cut of the tines cann >t be carried to the full 
depth on both sides of the obstruction. To overcome this 
trouble a quick-lft toggle acticn has been fitted to the 
frame carry. ng the t nes. 

Refe r.ng to the Ine draw'ngs, it wll be seen that the 
main frame A is r gidly bolted to the eng ne tender and 
staye.| to the b «ck axle by meins of a s eel channel and an 
angle. Tne frame itself is of cast steel, and is machined cn 
the :nside to carry the sliding frame. The sliding frame 
has, at its lower end, the tine holder B, which has three 
slots, arranged en enchelon for the recepticn of the tines. 
The sliding frame is ecnnected with the crcsshead H by 
means of the links F and the bell-crank E rotating about 
the p.n G in the ercsshead. The crosshead is free to slide 
in guides machined in the man frame, and is adjusted 
vertically by means of the screw D, a set of bevel gears and 
the hand wheel C. The bell-crank lever E has a pawl 
engaging with ratchets on the quadrants J. Thus there 











are two means of moving the tine holder in a vertical 
direction. The hand wheel enables the depth of cut to be 





office, the Min‘stry of Munitions in all its various branches, 
forms an imposing list. For the Army, the firm supplied 
over 35,000 wheeled vehicles of.all sorts, of horse shoes 
over 600,000 ; bal.ng presses, hay and straw transporters, 
and weghng machnes, more than 1000; wheels foi 
motor lorr.es and heavy and lght artillery, 28,000; 
mach ne gun mountings of varicus types, 13,500; meunt- 
ings for guns up to 12in., 4000; automatic belt-fillers 
for M.xm guns, 2500; gun fittings, 55,000; shells and 
bombs, ‘nclud ng shells up to 13.5 n., and aircraft bombs 
up to 14ft. 7.n. in length and over 14 tcns in weght, over 
500,000 ; compcnents for shells and bombs, over 400,000 ; 
lethal ges apparatus, flame projectors, gas and oil-throwing 
accessories, about 250,000 items; trench pumps, over 
2508 ; caterpillar tractors, 440 ; tank trailers, tank engines 
and tank spcnsons, 300. In addition, the firm has pro- 
duced innumerable other items. The contributions to 
the equ'pment of the Navy included marine engines for 
submarine and other boats, to the number of 127; parts 
for engines, 8000 ; submarine mines, 30,000 ; components 
for mines, 8000 ; paravanes, over 2000: carriers for depth 
charges, about 3000; fittings for every class of vessel, 





together with large quantites of Admiralty and Scotch 
type boilers for drifters and mine sweepers, revolving 
torpedo tubes and platforms, &c. For the Air Services, 
the firm completed 2750 aeroplanes and over 4000 aero 
engines and equivalent spares. In all, well on to four 
million separate items were produced varying in we ght 
from a boiler of 37 tons down to fuse pellets of less than 
an ounce. 








The Machine Tool Industry and 
the War. 


[From a paper entitled ‘‘ Machine Tools,” read by Sir Alfred 
Herbert, K.B.E., before the North-East Coast Institution of 
Engineers and Shipbuilders, at Newcastle-on-Tyne, on 
March 11th.) 


THE machine tool trade was affected to a very consider- 
able extent by the war, but it was'spared the complete 
dislocation which so many other branches of engineering 
suffered through the necessity of changing entirely the 
nature of their output. At the first declaration of war 
there was a curious lull in the demand for machine tools, 
and some time elapsed before there was any general 
recognition of the extent to which machine tools would 
be necessary. As the demand for shells became more and 
more insistent, and as every existing shell plant became 
occupied to its utmost capacity day and night, it began 
to be realised that further and still further increases in 
shell production could be effected only as additicnal 
machine tools became available. 

Even before the Ministry of Munitions was brought 
into being, steps were taken by the Government to deal 
with a situation which was full of the gravest anxiety, 
and instructions were issued to the machine tool trade, 
the general effect of which was to make it clearly under- 
stood that all efforts must be concentrated on the output 
of machinery for war work, and that everything else must 
give way. When the M'nistry of Mun'tions was established 
the question of machine tool supply received further 
attention, and all mach‘ne tool works of any importance 
were made controlled establishments and, as such, were 
required among other things to submit their orders to the 
M n'stry for approval, and not to increase their prices 
without permission. The first provision was necessary 
to ensure that no machine tools should be supplied except 
for the urgent war requirements of ourselves and our 
Allies, and the second to protect the purchaser in the 
temporary suspension of the laws of supply and demand 
aga'nst undue and unreasonable charges. 

British machine tool makers were encouraged by the 
Mnistry to increase their output of standard tools 
wherever these were suitable for war purposes. They 
were urged to establish night shifts wherever labour fcr 
this purpose could be obtained, and to employ female 
labour on all work which women could perform success- 
fully. For the purpose of increasing output and of avoid- 
ing the employment of any unnecessary labour, the trade 
was asked to eliminate polish and to reduce painting to 
ene s'ngle coat, end generally to omit all fin'sh of a ncn- 
essential character, but it was always made clear thet 
accuvacy end hgh quality of workmanship must be main- 
tained. It was cbvious to the Mnistry that the ever- 
increasing demand for machine tools could not be met by 
the established machine tool makers alcne, and it was 
necessary to call in the assistance of other branches of the 
engineering trade to assist either by the production of 
machine tools to their own designs or alternatively by 
undertaking work as sub-contractors to machine _ tool 
builders. 

A large amount of most valuable work was obtained 
in this way from many firms, who abandoned their own 
regular trade in order temporarily to make machine ‘tools, 
and in many instances with great success, Messrs. Turners, 
of Ipswich; the Hunslet Engine Company, of Leeds ; 





and for boom defence work, considerably over 1,500,000, 


Messrs. Blackstone, of Stamford ; and the British United 
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THE BRITISH RIGID AIRSHIP R33 
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Shoe Machinery Company, Limited, of Leicester, being , ferior grades, and in general terms the buyer sought the | ways in South Wales with a capital of 34 millions, or 3.2 


ecnspicuous examples. 
Daring this time large quantities of machinery were 


| seller, and competition was greatly reduced. 
| The large accumulation ot machine tools in this country 


r cent. This leaves 71 companies, and them we have 
divided into four classes :—Class I. covers those with a 


being imported into the country from abroad, particularly | at the present moment is a source of some anxiety to the | capital of over 20 millions ; Class II. ot between 1 and 20 
from America, though some useful machinery was obtained | machine tool manufacturer, but the author has little | millions; Class III. of between £200,000 and £1,000,000, 


from Switzerland, Scandinavia and from Spain. There 
were in evidence large numbers of option snatchers, 
drawn into the trade by the hopes of rapid fortune-making. 
It was the practice of these gentlemen to bid American 
manufacturers enormous prices in order to secure opticns 
on certain batches of essential machine tools, and then 
to offer the machines to the Government. The effect 
of this activity was to stimulate the already very rapid 
increase of American prices. It became necessary at an 
early date to prohib.t the importation of machine tools 
except by licence, and to grant licences only to the bond 
fide established importer. The licence was issued subject 
to regulations limiting the percentage of profit permitted 
to the importer, forbidding him to sell his goods except 
to the actual and approved user, and forbidding him also 
to compete in America by attempting to secure agencies 
held by his duly licensed competitors by offering higher 


prices. 


Although it was possible by these measures to control | 


and to keep at a reasonable level the margins of profit 
permitted to the British importer, it was of course quite 
impossible to limit the prices charged to the importer by 
the American producer, and American prices rapidly 
reached a very unreasonable level. 
tool merchant had also to be considered, and regulations 


were framed limiting the merchant’s profit and forbidding | 


' doubt that given stabilised ccnditicns, the great bulk 
of this plant can be rapidly brought into satisfactory 
| employment. Much of the existing plant has been put 
| down with special reference to the provision of projectiles, 
| and im the entire cessation of demand for this product 
| such plant has only a limited utihty, and, moreover, owing 

to the conditions under which it has been worked, it has 
| depreciated to such an extent as to be mainly usetul cnly 
| for rough and simple wok. But, cn the other hand, the 
| plant that has been put down for more refined purposes, 

such as the manutacture of aero-engines, is of a nature 


'tor which abundant employment wil be found as soon | 
as the country settles down, and the author has Lttle fear | 
but that the mach.ne tool trade of the country will find | 

| abundant occupation in supplementing and balancing | 


exustung plants and in meeting the demands of new manu- 


facturing industries. Many ot the less advanced engineer- | 


ing firms have learned frum their experience in the war 
work that they have been compellea to undertake the 


necessity of more complete and better machine tool | 


| equpment and, with the certainty of much more costly 


labour and of shorter working hours, the provision ot | 


really adequate machine tool plant must be faced. 


The British machine | 








the sale of machine tools by one merchant to another. | 


Cases were brought to hght in which machine tools had 


passed through the hands of five or six merchants before 
reaching the unfortunate user at a price bearing no 
relation to their value, but always bearing some proportion 
to the number of hands through which they had passed. 
But it was recognised very quickly that, in spite of all that 
could be done by the Britush maker with the assistance 
of all sub-contracting help that could be obtained, and 
in spite of all that the licensed importers could accomplish, 
the supply of machine tools was still quite inadequate, and 
the M.n.stry were compelled to send a special mission 
to America to obtain further supplies direct. 

It was found that all regular machine tool builders in 
the States were so congested with orders that it was 
hopeless to expect deliveries from them within any reascn- 
able time, and consequently steps had to be taken to 
arrange for the manufacture of machine tools by American 
engineering firms who were not machine tool makers. 

many cases machines were built to British designs, 


largely supplied by Messrs. John Lang and Company, | 


whose lathes had established a high reputation for pro- 
jectile work. 


Finally, from all the various sources the supplies began | 


to overtake the demand, and a period was reached when no 
further anxiety was felt as to the provision of projectile 
mach.nery in sufficient quantities. 
earliest and most urgent pressure was in respect of shell 
making plant, there was also a great and constantly 
grow.ng demand for other types of machine tools required 
for motor transport work, for aeroplane work, for the 
building of tanks, for gauge making, for optical work and 
for shipbuilding—to mention only a few of the principal 
requirements—and up to the signing of the Armistice 


mach.ne tool builders were still pressed up to the limit of 


their resources. 


All this war activity has had its effect on machine tool | 


production and machine tool producers and users. In all 
directions the manufacturing idea has been encouraged, 
and great attention has been concentrated on efforts to 
secure cheap and rapid production in spite of the many 
difficulties due to shortage of labour and to other causes. 
The need for much greater accuracy than was previously 
attained in connection with repetiticn and interchangeable 
work has been emphasised, and ingenuity has been stimu- 
lated to devise better and more accurate workshop 
methods. In the production of accurate screw gauges 
alone much valuable progress has been made which cannot 
fail to have a wide-reaching effect in engineering generally. 
The introduction of new types of machine tools during 
the war has not been great, and no very revolutionary 
inventions in this direction have come to the author’s 
notice; attention having been directed mainly towards 
selecting those existing types of machines which best lent 
themselves to the work required and to producing and 
reproducing these types in ever-increasing quantities. 
_. While the war atmosphere has been a stimulating one, 
it has, of necessity, been an artificial cne, inasmuch as 
the demand was such as to relieve machine tool makers 
of any repute from all anxiety as to the obtain ng of orders. 
here was an eager maiket even for machine tools of in- 


But although the | 


The British Rigid Airship R33. 





Tue British rigid airship, R 33, claimed to be the | 


world’s largest existing airsnip, underwent a successiul 
trial at Barlow in Yorkshire, on Tnursday of last week, 
the 6.h inst. 
' by Messrs. Armstrong, 
| Aviation works, situa.ed five miles from Selby. 


30 tons. With a gas capacity of about two million cubic 
1eet, she is capable of liguing a gross weight ot 30 tons or 
so in addition to her uwn weigut. In ordinary service, 
with iuel, &c., for a prolonged voyage, her nei carrying 
capacity available tor goous or passengers, exclusive oi 
crew, would probably be about eigat tons. Sue is driven 


by four engimes develcuping a total of 1250 horse-power | 
and disposed in @ torward, an aft and two wing gondolas, | 
As usual, the propellers in the mid- | 
The _ crew | 


situated amidships. 
ship gondolas rotate in opposite directions. 
numbers twenty-three, and the control ot the ship is 
exercised from the forward gondola. The speed is about 
70 miles an hour. A simuar vessel, the R 34, has been 
completed by Messrs. Beardmore, at their aviation works 
at Inchinnan near Greenock. With one or other of these 
| vessels, it is reported an attempt is to be made to fly across 
the Atlantic. 








| The Proposed Ministry of Ways and 
Communications. 


Rattways : THE NuMBER OF SMALL COMPANIES. 


fact that in the United Kingdom there were, at the end of 
| 1913, no less than 226 railway companies. Of these, how- 
ever, 106 were not companies operating railways ; their 
undertakings had been leased, and out of the 1333 millions 
| capital raised and ranking for dividend, these 106 com- 
| panies were responsible for 48 millions only. Of the 120 
| working companies there were 86 in England and Wales, 
| 8 in Scotland, and 26 in Ireland ; of the 106 leased com- 
| panies, 72 were in England and Wales, 20 in Scotland,and 
| 14 in Ireland. 

The purpose of the present article is to show what a large 
proportion of the railway business of this country is in the 
hands of the principal companies, the consideration of 
| which will indicate that the absorption of the smaller 
| companies would simplify the problem considerably. We 
| will, however, only look at the English and Welsh rail- 
| ways, as the Scottish and Irish_make little trouble, and 
| from the English and Welsh we may eliminate the 72 

leased companies. Thus there remains 86 to be considered. 
From this list other eliminations may at once be made. 
First there is the Manchester Ship Canal, with a capital 

| of 17 millions, or 1.6 per cent. of the total of 1069 millions. 
Then there are five inter-Metropolitan railways, with a 


| 
| 





Tnis vessel was built tor the Admiralcy | 
Whitworth, at their Burlow | 
Her | 
length is 670it., her diameter 80it., and her total weight | 


THE justification for railway reform is to be found in the | 


| and Class IV. under £200,000. Of Class IV. there were 
| 35 companies, with an aggregate of £2,729,000, or 0.2 per 
| cent.;Class III. has 11 companies, with a total of £7,100,000, 
| or 0.7 per cent., and Class II. has eight companies with an 
aggregate of £45,000,000, or 4.2 per cent. This leaves a 
| balance of £904,000,000, or 84.6 per cent. shared by 
| 12 companies aad five joint committees—the latter made 
| up of representatives of Class I. companies, but counted 
| here as separate companies, because each has some separate 
capital apart from that provided therein by the joint 
ecmpanies. Thus we see that if the twelve Class I. com- 
panies could absorb the Class IT., III. and IV. roads they 
would have 90 per cent. of the railways in England and 
Wales. 
| There was at the end of 1913 an aggregate of 41,052 
| miles of railway in the United Kingdcm, of which 31,115 
miles were in England and Wales, 5789 miles in Scotland, 
| and 4157 in Ireland. These, of course, include the leased 
railways, of which there were 1511 miles, 357 miles, and 
308 miles in the respective parts of the United Kingdom. 
Taking the same classification of the English and Welsh 
railways as before, we find that Class II. had 1355 miles, or 
| 4.3 per cent. of the whole ; Class III. had 376 miles, or 
1.2 per cent., and Class IV. had 295 miles, or 0.9 per cent. 
| The South Wales companies had 740 miles, or 2.4 per cent.; 
| the inter-Metropolitan: 349 miles, or 1.1 per cent., and the 
' Manchester Ship Cana] 44 miles, or 0.1 per cent. The 
Class I. companies had 27,956 miles, or 90 per cent., and if 
| they took all the railways except the South Wales, inter- 
Metrepolitan and the Manchester Ship Canal, they would 
have 28,989 miles, or 96.4 per cent. 
There were 24,635 locomotives in the United Kingdom, 
of which 20,815 were in England and Wales, 2849 in 
Scotland, and 971 in Ireland. Of those in England and 
Wales there were 725, or 3.5 per cent., on Class IT. roads ; 
99, or 0.5 per cent., on Class IIL; 95, or 0.4 per cent., on 
Class IV.; 628, or 3 per cent., onthe South Wales roads ; 
42, or 0.2 per cent., on the inter-Metropolitan—where 
| electric traction is almost universal—and 63, or 0.3 per 
cent., on the Manchester Ship Canal. The Class I. roads 
had 19,163, or 92.1 per cent., and if they took over the 
Class II., III., and IV. roads they would have 20,082, or 
96.1 per cent. 

Oi passenger carrying vehicles, other than those elec- 
trically operated, there were in the United Kingdom 
54,455, with seating accommodation for 2,614,634. Of 
them 45,495, with accommodation for 2,174,979, were in 

| England and Wales; 6885, with accommodation for 
| 335,906, in Scotland ; and 275, with accommodation for 
| 103,749, in Ireland. Of those in England and Wales there 


| Were respectively :— 


} Noof Percentage Accommo- Percentage 
Vehicles. of whole. dation. of whole. 

| Class I. 42,559 .. 93.6 .. 2,041,242 .. 93. 
oer * 1,616 ae ee 70,416 .. 3.2 
‘ie 243 0.5 .. 10,223 .. 0.5 
Parte oy ee 270 0:63: 1606.5 68 

| South Wales 686 1.5 34,953 .. 1.6 

| Metropolitan Rail- 

| way ai 121 0.9). 7,520... 0.3 


| Thus, were the first four classes combined, they would have 
| 44,689, or 98.2 per cent. of the whole, with accommodation 
| for 2,132,506, or 98.1 per cent. 
Of railway owned wagons there were 760,746, of which 
| 600,921 were in England and Wales ; 107,439 in Scotland, 
|and 22,386 in Ireland. Of the first number 566,904, or 
| 94.3 per cent., were on the Class I. roads; 20,372, or 
| 3.4 per cent. on Class II.; 3135, or 0.5 per cent., on Class 
III.; and 2261, or 0.4 per cent., on Class IV. lines. There 
| were 5918, or 1 per cent., on the South Wales roads; 553, or 
| 0.1 percent., on the Metropolitan Railway, and 1778, or 
| 0.3 per cent., on the Manchester Ship Canal. Were 
| Classes I., II., III., and IV. combined in one class there 
would be an aggregate of 592,672 wagons, or 98.6 per cent. 
| of the whole. 





Summarising the whole situation, we find the percentages 
for all the English and Welsh companies to be as follows :— 
Olass I. Gaaens I I, All others. 
Capital .. 84.6 se 10.3 
Mileage “ores 90.0 ee 3.6 
Locomotives .. 92.1 4.4 . 3.5 
Carriages 93.6 4.6 . 1.8 
Seats 93.9 4.2 . 1.9 
| Wagons . 04.3 4.3. 1.4 


= " 
| We would repeat that the Olass I. companies are only 


capital of 58 millions, or 5.5 per cent. There are nine rail- | twelve in number. 
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Backing-off Taps and an Improved 
Form of Fly-cutter. 


WE are indebted to Mr. Donald McPherson, of the 
Woodside Engineering Company, Limited, Possilpark, 
Glasgow, for the following information relating to a 
simple workshop method of backing-off taps, and an 
improved form of fly-cutter for use on a milling machine :— 


BackKincG-orr Taps. 


The method here described was originated during the 
war, when it was difficult, if not impossible, to obtain 
backing-off lathes of the Reinecker or similar type. 

Tne tap, after being threaded and fluted, is fixed excen- 
trically in a holder attached to the face plate of a lathe. 
The centre of the face plate being at E, Fig. 1, the metal of the 
tap outside the circle A is then turned off. The portion B 
is thus removed. Assuming the tap to have four flutes, 
the work is then rotated within its holder through 90 deg., 
and the portion C is similarly removed. Two farther 
right-angled rotations complete the backing-off. As 
formed on a backing-off lathe the relieved surfaces D are 
portions of spirals, that is to say, if continued, they would 
in the end all meet in a line coincident with the axis of the 
tap. As formed by Mr. McPherson’s method the surfaces, 
being generated from the centre E, are truly cylindrical. 
In practice, we are informed, this point of difference has 
no noticeable influence on the behaviour of the tap. 


IMPROVED Form OF FLY-CUTTER. 


With most milling machines there is supplied a holder 
of the form illustrated in F.g. 2, to enable a fly cutter to 
be used if desired. The usual fly-cutter is formed from a 











Fig. 4. 


flat piece of steel, and is virtually a one-toothed milling 
cutter. Such cutters are generally used to machine a 
small number of parts to a formed profile, and are em- 
pleyed in order to save the expense involved in making a 
regular profile milling cutter. They possess two disad- 
vantages. In the first place, they cannot be ground more 
than once or twice without losing the accuracy of their 
original profile. Secondly, in certain forms of profile, they 
cannot be made originally accurate without considerable 
trouble. 

Tre second disadvantage is exemplified in the case of a 
fly-cutter intended to cut a screw thread. The only 
accurate method of producing a thread is to generate it cn 
a screw-cutting lathe. The production of the required 
form of fly-cutter on a screw-cutting lathe is, however, out 
of the question by reason of the non-continuity of the cut. 
It might be produced with the assistance of a thread 
milling cutter of the required pitch. But if such a milling 
cutter is in existence there would hardly be any need to 
make a fly-cutter, for the milling cutter could be used 
directly on the work. 

An accurate fly-cutter with a threaded profile can be 
made, as shown in Fig 3, by screwing the periphery of a 
dise in a lathe, and subsequently cutting away all but a 
portion of the periphery. Ideally the disc should not be 
threaded, but lke a thread milling cutter should be formed 
w.th a series of parallel crests and troughs. The fact that 
the portions of the thread left on the disc are not strictly 
parallel with the flat faces of the disc tends to make the 
tails of the thread portions interfere with the thread cut 
on the work by the leading edges. To avoid or reduce this 
interference the portion of the thread left on the periphery 
of the disc must be kept quite short. For this reason the 
re-grinding to which the cutter may be submitted is 
strictly limited.: In addition there is no relief either on 
the crests or the flanks of the cutting edges. The former 
relief may be provided by backing-off the rear part of the 
tooth on the periphery, but if this course is followed the 
re-grinding allowance is reduced practically to zero. 

The form of fly-cutter designed by Mr. McPherson is 
sketched in Fig. 4. It consists of a ring F threaded on its 


periphery in & lathe and mounted on a split excentric 
provided with a hole at G for the milling machine spindle, 


‘enemy countries which, before the war, took pa 





and another one at H for a tapered pin to expand the 
excentric and secure the ring. A small portion of the 
threaded periphery is removed to form a cutting edge, and 
initially, and after each re-grinding, the cutting edge is 
set in hne with the split in the excentric, which split is 
coincident with the maximum radius from the centre of 
the hole G. ; 

It will be seen that with this form practically the whole 
of the peripheral surface is available for re.grinding. 
Further, since the cutting edge traces out the circle J an 
angle of relief equal to the angle between this circle and 
the edge of the disc is provided on the crests of the teeth 
without backing them off in the least. As regards inter- 
ference, it is to. be noted that after the cutting edge has 
done its work once in each revolution the excentric motion 
of the cutter speedily withdraws the remaining portion 
of the periphery quite clear of the thread being cut, and 
therefore elim:nates the possibility of interference as 
effectively as the removal of the portion of the periphery 
does in the case of the cutter shown in F.g. 3. The 
vertical component of the excentriec motion also provides 
relief on the flanks of the cutting edges, for as the with- 
drawal proceeds the triangular section of the cutting 
thread lying below the original surface of the work becomes 
less and less, until it vanishes for the rest of the revolution. 

Tnis form of fly-cutter has, we understand, been success- 
fully used to cut the threads on chasers for a Herbert selt- 
opening die-head. Its value is not, however, confined to 
thread work, for it can be used for all forms of profile suit- 
able for formation by a fly-cutter. 








Ministry of Munitions Orders. 





CONVERTER PLANT. 


THE operation of the Ccnverter Plant Control Order, 
1918, dated the 5th April, 1918, has been suspended as from 
March 4th, 1919, until further notice. 





ROSIN AND ROSIN OIL. 


The operation of the Rcs'n Ccntrol Order, 1918, dated 
the 3lst January, 1918, will be suspended on and after the 
Ist May, 1919, until further notice. 





IRON PRICES. 


The Minister of Munitions has given notice that the 
max-mum prices for home sales of bar iron, marked bars, 
rolled edges, iron strip, sheared iron tube strip and iron 
plates and sheets are advanced 30s. per ton as from 6th 
March, 1919. 





TIN-PLATE PRICES. 


The Minister of Munitions has given notice of the follow- 
ing increase in the maximum price of tin-plate for hcme 
sales, as from March Ist, 1919:—Ccke tin-plate, LC. 
20 x 14, 112 sheets, 108 Ib., 33a. 104d. basis per box, net; 
f.o.t. makers’ works. 





NON-FERROUS MATERIALS. 


The following particulars are published of the stocks of 
non-ierrous materials—exclusive of old metal and scrap— 
in this country in possession of the Minister of Munitions 


on Ist March, 1919 :— 


Tons. 
Cc ee 5: hous 51,373 
Pe G.O.B. 27,444 
Spelter, refined 8,860 
Aluminium 13,004 
Soft pig lead - 100,063 
Nickel tek ok ee 2,332 
Antimony regulus ... 4,325 


AMMONIA AND AMMONIACAL PRODUCTS. 


The Minister of Munitions, on the 11th inst., ordered that 
the cperation of the Ammonia Control Order, 1918, dated 
the 17:h May, 1918, should be suspended on and after 
to-day until further notice. This suspension will not 
affect the previous cperation of the Order, or the validity 
of any action taken thereunder, or the liability to any 
penaliy or punishment in respect of any contravention 
or tailure to comply with the Order prior to such sus- 
pension, or any proceeding or remedy in respect of such 
penalty or punishment. 





CALCIUM CARBIDE. 


The operation of the Calcium Carbide Order, 1917, 
dated Sep:ember 24th, 1917, has been suspended as from 
March 7th until further notice. 








INTERNATIONAL BLECTROTECHNICAL 
COMMISSION. 


Tue central office of the International Electrotechnical 
Commissicn at 28, Victoria-street, Westminster, which has 
been maintained during the war, we are informed, through 
the generous assistance of the National Committees, is now 
considering the question of reorganisation. In order to 
carry this into effect it will be necessary to have a plenary 
meeting of the Commission, when various important 
matters will be considered, such as the question of the 

rt in the 
work of the Commission, and also the filling of the gap which 
time and other circumstances have unfortunately made in 
the membership of the various committees. iene 

In the questicn of nomenclature, for instance, it will be 
difficult to replace such a delegate as the late Dz. S. P. 
Thompson, who had endeared himself not cnly to English- 
men, but to everyone with whom he came in contact. 








However, another delegate will have to be appointed to 
represent the British interests. 

In regard to the rating of electrical machinery, dur} 
the war Europe has not been able to devote much attenticn 
to research work, and consequently there has not been go 
much progress in regard to our knowledge of insulatj 
materials as in the case of America. Moreover, certain 
misunderstandings have arisen owing to the fact that both 
the American and British committees have, with the very 
best intenticns, slightly exceeded in certain cases the 
limiting temperatures already adopted by the LE.C. This 
has given rise to misapprehension on the part of the 
French Committee, and it has been thought wise to arrange 
for a meeting of the Special Committee on Rating in Paris 
just after Easter, rather than wait for a full meeting of the 
Commission. In this way it is hoped that the difficulties 
will be surmounted, and foundaticns laid for a plenary 
meeting of the Commission, which will ccnsider the 
questicn of reorganisaticn of the whole of the work tv be 
underteken. The central cffice is at the present moment 
engaged in arranging the meeting of the Special Committee, 
which consists of representatives of Belgium, France, G. eat 
Britain, Italy, Sweden, Switzerland, and United Status of 
America. 

In so far as the actual work before the Commissi: 1 jg 
concerned, the questicn of graphical symbols in electro. 
technics has been under discussion in America, (eat 
Britain and Italy, and a lerge amount of preparatory work 
w.ll be at the disposal of the Special Commuttee on Symbols. 

It is probable that an international standard for the 
resistance of aluminium will be adopted in the same way 
as has been done for copper. The French Committee are 
also suggesting that the I.E.C. should take up the question 
of screw lamp sockets and holders. It is becom.ng more 
and more important in all international work that a clear 
cut distinction be made between standards and detailed 
specifications. 

One of the chief points to be remembered in nominating 
delegates is that continuity of thought should be preserved 
as much as possible, as it is only in this way that success 
can be assured. It is therefore urged that in mak.ng 
nominations this point will be kept clearly in v.ew, and 
delegates appointed who are prepared to keep closely in 
touch with the subject under discussion. 

Standardisation and production are so intimately linked 
together, and the question of fore.gn trade is so important 
to the electrical industry that a good representaticn on the 
part of the British electrical industry should be assured. 








Letters to the Editor. 


(We do not hold ourselves r ible for the opini 
correspondents.) 


of our 








THE REFORM OF PUBLIC SCHOOL EDUCATION. 


Srr,—As a small supplement to Col. O’Meara’s recent ex- 
tremely important paper, perhaps I can usefully call attention 
to the fact that amongst other counteracting advantages the 
war has certainly aroused parents to the desirability of a 
changed educational curriculum at our public schools, as well 
as at Oxford and Cambridge. Soon after hostilities set in there 
oceurred, it will be remembered, a general discussion in the Press 
on the subject, with the result that a Committee was formed 
which had for its special object a reformed public school educa- 
tion. I became a member of this Committee, of which Lord 
Desborough was chairman. 

The first step taken was to apply to all the parents of the 
leading public schools—twenty-seven in all—inquiring whether 
they would favour a fuller education in science and modern 
languages, evon though involving a smaller amount of time 
being spent on Greek and Latin. As the largest and perhaps 
the most conservative school, Eton may be usefully quoted as 
an example. Out of some 900 parents circularised, 536 replies 
were received, of which 512 favoured such a change ; 12 were 
against and 12 neutral. In other instances the result was still 
more striking. The next step was to form a deputation to 
attend at the Headmasters’ Association of that year. The 
deputation was exceedingly well received, and seems already 
to have had some effect at several of the public schools. 

Whilst a firm believer in the public school as the best means 
of forming the right sort of character—for which the Allied 
Forces have much to be thankful—I cannot help thinking that 
most of what Col. O’Meara so ably pleads for will be more readily 
brought about with the changed school curriculum that I refer to. 

1 would like, further, warmly to endorse some of Mr. High- 
field’s remarks in the discussion relative to the great improve- 
ment effected in many of the younger generation by their 
experiences at the Front. Many have undoubtedly become for 
the first time competent to manage men effectively, and this 
is really one of the most important characteristics very often 
of a successful engineer. Having sometimes to select candidates 
for important positions in Australia, I am usually struck with 
the small proportion who are embued with any such capacities 
as compared with those eminently efficient technically. 

» Lendon, Mareh 11th. Caries Bricat. 





THE COMBUSTION CAPACITY OF ATMOSPHERIC AIR 


Sir,—I have read Mr. Dunlop’s letter on above subject in the 
current issue of THe ENGINEER with much interest. The 
subject of highest boiler efficiency has bothered me for years, 
and I have never been able to reconcile the various notions put 
forward from time to time, and sometimes dignified by the title 
of laws. 

May I ask Mr. Dunlop for further particulars of the natural 
laws to which he refers, and his authority for stating that ‘‘ with 
any particular fuel and a rate of firing suited to the fuel every 
boiler develops its highest thermal efficiency when the rate of 
combustion is 620 B.Th.U. per lb. of air used.” 

. The efficiency tests I am intimate with do not at all confirm 
this Jaw, and when I refer to, say, a couple of dozen tests carried 
out by the late Bryan Donkin I find they do not either. The 
rate of firing in these tests varied from 134 lb. per square foot 
of grate with an efficiency of 67.7 per cent. to 30} Ib.. per square 
foot of grate with an efficiency of 74 per cent. 

LUBRICATOR. 

London, March 6th. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 
The Great Iron Prices Advance. 


Tue negotiations between the Midland iron- 
masters and the Iron and Steel Controller as to the extra 
cost of production in~consequence of the introduction 
of the eght hours’ day have ended in a raising of the 
maximum price for all manufactured ‘* controlled ”’ iron 
by 303. per ton. An advance to this considerable extent 
has been notified to customers, the new rate taking effect 
forthwith. It was at one time hoped that the prelimi- 
naries would be got through in time for the readjustment 
to be made from March Ist. ‘This hope was not realised, 
however, and in the circumstances it was ccnsidered 
pzeferable to date the alteration from March 6th and not 
to make it restrospective. It is understood that the 
Controller does not expressly connect his action with the 
increased cost due to the short time innovaticn. But 
this studied omission is regarded by buyers cn the Bir- 
mingham market as a piece of camouflage. As I set out 
last week, ironmasters sey that the rise in quotations of 
£1 103. will no more than cover their increased costs due 
to the eight hours adopticn. In fact, until matters settle 
down and makers are able to restore output to its previous 
level the cost w.ll in many cases exceed £2aton. In some 
instances it will amount to £2 103. perton. It is a striking 
commentary cn the artificial influences which are cperat- 
ing that nobody is buy.:ng anything that he can do without. 
Makers on ther part plead that they cannot be expected 
to make iron at a loss, and do not disguise their fore- 
bod.ngs as to the effect which these inflated prices must 
have on the new business with which they have been 
hop.ng to inaugurate the reconstruction period. I have 
noticed that in some quarters the advance which has just 
taken place of 303. per ton in Staffordshire iron prices 
has been criticised as the largest individual rise on record. 
Tais, however, isnotso. Ihave ascertained that in 1871-2, 
when the previous high-water mark of prices obtained in 
the British iron trade, Staffordshire marked bars rose 
and fell several times by £2 per ton at one alteration. 
Taat marked bars should this week stand at £4 per tcn 
in excess of the £16 which constituted the record in 1872-3 
is an event which cannot be contemplated without mis- 
giv.ngs. 


Steel and Foreign Competition Again. 


Very little animation is apparent with regard to 
steel. The situation generally is easier, though local 
mills are well engaged. The lowest price for billets is 
now £12 5s. Special Siemens qualities are quoted up 
to £13. The advance of 15s. on small steel bars, bringing 
the p-ice to £17 5s., has taken effect. Makers, however, 
still declare that the Government advance on the old price 
of £16 10s. is insufficient, and decline to sell forward. 
Makers of billets have made some good sales at the new 
price of £12 5s. to £13 per ton, ccnsumers buy.ng keenly, 
wh.le they are still more anxious for early delivery, many 
of them be.ng cleaned out of re-roll.ng material. There 
are this week fresh rumours of competition from America, 
almost wholly relating to sales in foreign markets. It is 
stated on what appears to be good authority that a large 
British firm of tube makers has bought American gas 
strip to be made up into tubes in this country, the foreign 
price beng substantially below the British quotaticn. 
The price of ges strip has recently been advanced, and, 
according to ircnmasters, the maximum has by no means 
been reached if labour aspirations with regard to wages 
and hours are realised. 


Blast-furnaces and the Eight Hours. 


Pig iron sales are strictly for small lots, with a 
proviso thav prices will be those current at time of delivery. 
A fresh estimate is that when the subsidy is removed at 
the end of April the price will be advanced fully £2 per tcn, 
and not 288. only, as previously expected. Ccmmcn 
forge iron in Northamptonshire is now selling at £4 7s. 6d., 
and it is believed that this will be raised to something hke 
£5 103.,and other prices pro rata. However, makers at 
present firmly decline to make any definite quotation. 
The eight hcurs’ system is said to be working better at 
the blast-fu:naces than at the rolling mills. At the former 
a triple sh.ft is found possible, but there are still not 
enough men to operate more than two sh:fts in the forges 
and mills. At the latter it is complained that the men 
are not doing their best, owing to a fear that if they make 
large money during the experimental period the scale 
of pay will be reduced accordingly when the permanent 
rate comes to be fixed. 


Iron Trade and the Coal Commission, 


The proceedings of the Coal Commission are 
being followed with intense attenticn by iron and steel 
masters here. The evidence of Mr. Benjamin Talbot, cn 
behalf of the British iron and steel trades, has been greatly 
discussed this week. So, too, has that of some of the 
colliery owners, particularly as regards alleged prcfits. 
The manager of cnei of the most important collieries in 
the Cannock Chase area, in a criticism of the proceedings, 
gives it as his considered opinion that if the 30 per cent. 
rise is granted the interests of the country must suffer 
severely. The miners’ advocates in London were paying 
little heed to the economic aspects of their demands. 
He believed it would scarcely be possible for the iron and 
steel trades and certain other industries to get to the world’s 
markets with due ¢hance of success if the men’s claims 
were persisted in. The men’s leaders, and, he was afraid, 
some other influential ‘interests, too, had unquestionably 
“ completely lost their-heads,” and the position for capital 
was becoming “unbearable.” This gentleman said that 
he was associated with a number of colliery cancerns, 
not upon Cannock Chase only, but also in various other 
parts of the country, and that he could state definitel 
that “coal min. ng was becoming a trade hardly wort 
having.” It was ev.dence of no value to speak as though 
every colliery was making huge profits. Some share- 


holders were, without controversy, quite fortunate in 





their dividends, but there were others who were just as 
unfortunate.” Under State nationalisation the paying 
pus might help to bear the losses of others, but wuule 
private ownersnip continued such a condition was, of 
course, impossible. Dealing with the demand for a six 
hours’ working day, he said that output would be reduced 
25 per cent., and as in some of the Cannock Cnase pits 
the men had to walk two miles underground from the pit’s 
bottom to their place ot work, under a six hours’ day tnose 
miners would only be actually producing coal for four 
hoursa day. Sucn a condition was intolerable, and could 
only spellruin. The views of a second colliery manager on 
Cannock Chase, also associated with a very large concern, 
will, I think, also be found interesting. He states that 
if the colliers’ 30 per cent. advance is given minus the 
war bonus the actual increase in wages will be about 9s. 
per day. and if plus the bonus, 123. Taking the pit workers 
vn Cannock Cnt.se as a whole, their average wage is already 
about 123. per day, but the pure coal-gevters are receiving 
an average ot 14s. to 15s. daily, and in some instances £1. 
I'ne current average working is five days a week. Cen- 
wwadictory to some parts ot the men’s cese in London, he 
states that it is only within the last few years that his 
veoncern has paid a dividend, and that for thirty years it 
paid nothing. ‘* Tnis experience is by no means singular.” 
In respect of collieries which admitted that they were 
doing very well before the war, the extra 5 per cent. now 
allowed them by the State was a good addition. Ocher 
concerns which were only just making a dividend prior 
io hostilities could not be said to be very prosperous 
even with the 5 per cent. added. Tnis swme manager 
protested that ‘“‘rcyalties’’ were a thing which would 
“have to go”’ in the coal trade. ‘It may be alright for 
a landlord to hold the minerals which are close to the 
suriace, but to claim those which are raised from a depth 
of 400 yards or 500 yards is monstrous. When the rich 
ueritage of Cannock Cnase was presented by Parliament 
to the original Marquis of Anglesea for Peninsular War 
service there was not the faintest idea that coal measures, 
some of them the richest in the world, lay below the sur- 
.ace.”” I deem it worthy in this letter to set out an 
independent view of the present coal crisis which is finding 
expression over a somewuat large circle in this part of the 
kingdom. Dealing with the effect of the increased price 
ot coal on industry, it is urged that in the new period upon 
which we are entering the Guvernment, instead ot taking 
80 per cent. irom the coal trade in excess profics, would act 
wisely if it were, as an alternative, to devote the money 
to relieving the increased cost of coal consequent upon the 
iatroduction ot the new labour conditions. It is not 
denied that many collieries are making large profits. 
At present, in addition to deducting excess profits, which 
have led to such reckless expenditure by capitalists the 
k.ngdom over, the Cval Controller takes another 15 per 
cent., so that the colliery owners are allowed to have 
only 5 per cent. above their pre-war income. 


Overtime in Engineering Trades again Possible. 


An important concession has been made by 
the workers in the engineering trades this week. As a 
result ot a conterence in Birmingham between employers 
and employed, the embargo which was placed some time 
ago by the trades unions in the engineering and allied 
trades upon the working of overtime has been formally 
annulled. The object of the action taken originally by 
he unions was, it was proiessed, to make more work 
availabie for the unemployed, but in practice it was not 
.ound to work out so. Certain jobs are in the nature oi 
“key ” work. These are essential to production at full 
capacity, and by declining overwork to the “ key ’’ men 
unempivyment in the bulk was really fostered. Employers 
uever want overtime tor its own sake. It costs more, 
and tired workers do justice neither to themselves nor to 
their work. The men engaged in ‘“‘key’”’ work were 
making work for others, and 1t was clearly to the advan- 
tage ot the unemployed that this week’s union concession 
shuuld not be delayed. Jig and tool making may be 
c.ed as examples ot indiv.dual “ key * work, and there 
re many others. To split cperations of this kind is 
always * inadvisable, and generally impossible. The 
rule unquestionably affected the general body of un- 
employed adversely. It delayed the ccmpletion ot work 
which must be finished beiore industry was ready to 
absorb them. Such a rule reacted in many ways. It 
vended to make manufacturers hesitate before committing 
chemselves to new programmes, and inevitably retarded 
tie turnover of industry irom war to peace work. Engi- 
neering employers in the Birmingham district welcome 
t..e decision to which the unions have come. The shortage 
o. p:votal men is far frum being overtaken. Such men 
as patternmakers, for example, are essential to the prosecu- 
tion ot exper.mental enterprise, and new schemes which it 
is hcped will give a broader base to trade. Pattern- 
makers in Birmingham are very limited in number. 
Abnormal demands must be made on them if local recon- 
structicn plans are to be given effect to without such delay 
a; would enable competitors abroad to gain possession 
of the field. A piqunt illustration of the anomalies 
connected with the torbidding of overtime has been 
brought to my notice this week. In a Birmingham works 
recently a men engaged on a pressing job of j.g and tocl 
making was asked to finish 1t without interruption, so 
tuat it could be got away at once. Appreciating the 
urgency of the request, he consulted one of the shop 
stewards, who agreed to the extra hour or so of overtime 
involved. On the matter being brought to the notice ot 
the union, however, the workman was ordered to lose an 
equivalent time for breach ot the now happily redeemed 
rule. Any change by the workers which may aid British 
engineering trade in successfully tendering for overseas 
contracts is just now welcome. 








LANCASHIRE. 
(From our own Correspondents,) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Onr cannot see that there is yet any improvement 
in the general state of the iron and metal markets in 
Manchester. The will to trade exists, and there is con- 





siderable desire to get on with the urgent work of recon- 
struction, -but it is still unsafe for any individual firm to 
initiate any large business. Even in the simple matter 
of prices tor material, there is no possibility of buying 
far ahead at a fixed price. Sellers of iron and steel 
propose business on the unaccustomed basis of price to 
be determined at the time of delivery. Such a method 
is destructive of all calculation as to the cost of future 
enterprises, and if it were not, it is so novel that nine out 
of ten business men would reject it. Apparently, all thas 
can be done at present is to wait until the markets are in a 
more settled condition, and to do the little business which 
can be dealt with promptly. 


Metals. 


The only metal market which has been reviving 
of late is that for tin. The prices in that market have 
risen very considerably above the lowest touched a@ fort- 
night ago. Consumers seem to be reaching the conclusion 
that although very much larger quantities ot metal will 
come into tne market later in the year and that then 
prices will be much easier than they now are, at present 
it is wise to secure some tin to keep them going until it 
is possible to bring prices down again. Tuere may be 
something in this view of the matter. Our stocks are 
comparatively small, and although metal must be aceumu- 
lating in the East, it. may be some time before it can be 
brought upon the Eurcpean market. Standard copper 
seems to be steadier, and it is a question whether the 
prices will be forced down much lower. It is possible 
also that the fall in refined ingot copper may soon be 
stayed; but all the prices for sheets, tubes, rods and 
manutactured copper and brass generally have yet to 
be brought down; and the concessions made hitherto 
only excite contempt and disgust in the minds of con- 
sumers. We are promised some more definite figures as 
to the stocks held by the American Government, and these 
may throw some light on the situation there. Our own 
Government stocks on March Ist were 51,373 tons, which 
is quite sufficient to press very heavily on the market, 
but if all copper and brass prices were made reasonable, 
consumption nere might revive rapidly: for there is a 
lot of work involving the use of copper and brass which is 
waiting to be done. The position in the scrap copper and 
brass trade is very uncertain, and dealers are very unwilling 
now to say anytning about prices. Tne only item whicn 
seems to command a fairly good sale is scrap gun-metal, 
tor which about £80 per ton is asked. Probably the 
searcity and high price ot tin will account for this. One 
does not remember a previous time when old gun-metal 
was worth as much as new ingot copper. The Govern- 
ment stock figures are chiefly noticeabie for the increase 
in lead, which now stands at 100,063 tons. Tne authori- 
ties have been trying to sell lead, but if they have succeeded 
to any extent it would appear that the more they sell 
the more they have to sell. One does not know exactly 
what the Government is going to do in this matter, but 
there have been rumours that sales have been made at 
lower prices than those which have been given out. Hous- 
ing schemes are to be pushed on, and in the course of some 
months it may be hoped that lead for domestic purposes 
will be in better demand again. At the same time, some 
producers are closing their mines and smelting works, 
because the prices are too low for them—or so they say— 
but for several years together I have known lead to range 
irom £10 to £13 per ton, so that the present prices are 
only low in the sense of being under extravagant war 
prices. The authorities have “played the fool” with 
lead right through the war, and what is wanted is the 
compleie riddance of all authority, so that confidence 
may be again restored, whether on a basis of £10 or £20 
or £25 per ton. Spelter is not much changed, but the 
position is considered weak, and there is not much con- 
fidence in the minds of consumers. Merchants here quote 
£45 tor small lots, but this is a good deal above the market 
tor substantial parcels. Old zinc is bought by dealers 
here at about £23 per ton, but more, up to £30, is paid for 
new zine cuttings. 


Pig Iron. 


There is no change in the quotations here, and 
these are now almost exclusively for Derbyshire No. 3 
foundry, of which the supplies are still meagre. A little 
Scotch may be bought at the usual subsidised price. 
Confidence as to the possibility of raising the prices of 
pig iron after April to the figures indicated by the export 
ust, say, a basis of 1423. 6d. per ton on trucks tor common 
iron, is not quite so strong as it was in all quarters. Some 
buyers cpeniy disbelieve in any such prices, and it is im- 
possible to say what will happen until we arrive at a time 
when practical application o1 the prices becomes possible. 
Cleveland iron is very scarce here, and merchants find a 
difficulty in getting any. 


Serap. 

A rather curious feature in the market for scrap 
is the beginning of a kind of depression in cast metal. 
There is nothing like the same eagerness now to buy any 
lots of cast scrap which offer at near the official prices, 
and in some places one hears that the quantity coming 
forward, or already accumulated, is too great. There is, 
of course, greater freedom now in the scrapping of 
machinery in Lancashire, but one cannot quite understand 


-how pig iron for foundry purposes is to be put up to 


£7 10s. per ton, and good scrap is to remain at £5 or £5 5s. 
Such a. position could not last very long in any case. 
Either foundry iron cannot go up or ioundry scrap cannot 
come down. -Of heavy wrought scrap there is little or 
none offering here at the legal price, based on £6 5s. 
per ton, and there is not a great deal of steel scrap put 
on the market. The market is, of course, still waiting 
patiently or impatiently for the return of freedom, which 
is hoped for at the end of April, although this is not certain: 


Gattie’s Railway Clearing House Scheme. 


The members of the Engineers’ Club last week 
were entertained by Mr. A. W. Gattie, who came to explain 
to them his ingenious scheme whereby, he maintains, the 
carriage of goods on our railways can be expedited and 
cheapened. Mr. Gattie explained that at present the 
railways of this country were being run with a dead loss 
to the taxpayers of 80 million pounds sterling per annum, 
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or a loss of nearly £2 per head of the population, whereas, 
he asserted, by the adoption of his clearing house scheme 
the expensive terminal part of the transport work could 
be done at 20 per cent. of the cost. The Gattie system, as 
many of your readers are aware, requires the establishment 
of a central depét, where all the railways concerned con- 
verge. These depdis may be built in any densely popu- 
lated centre, and the method of loading and unloading 
vehicles piecemeal would be superseded by a more rapid 
bulk method entirely by machinery and overhead electric 
cranes. This is done by containers, which are detachable 
from the vehicles on which they travel, and can readily be 
hoisted trom one vehicle to another on arrival at the 
clearing house. Mr. Gattie threw upon a screen an illus- 
tration of a typical clearing house designed on his system. 
Into this building, and below the road level, trains run 
direct, and the goods, all packed in containers, are hoisted 
or lowered to the various levels for sorting and dispatch. 
This process is facilitated by travelling conveyors and 
“truckers,” which are constantly running at various 
speeds. By means of an electrical device and mechanical 
contrivance the truckers are able to transfer trays of goods 
from one moving platform to another without handling. 
Say, a train of wagons arrives in Manchester or some other 
great railway centre with a number of wagons for “ foreign’”’ 
systems. Instead of going into a shunting yard for sorting 
out the d-fferent vehicles, the train goes direct into the 
clearing house, and here a number of cranes take the con- 
tainers, which are distributed all over the warehouse ready 
for dispatch again ; the train is then re-loaded and dis- 
patched to wherever it is desired to go. The author 
described the construction of the “trucker” and the 
mechanism by which the trays are transferred from one 
trucker system to another. 


Automatic Machine Tools. 


On Saturday last a very comprehensive paper 
was read before the Manchester Associa.:ion of Engineers 
on “Automatic Machines,”” by Mr. H. E. Thomas, 
A.M.I. Mech. E. The paper dealt with the types ot 
machines constructed to uperate on bar material, which 
the author divided into two classes, v.z., single and 
multiple spindle machines. He traced the evolution and 
devel. pment ot this class of tool from the centre lathe with 
@ holluw sp.ndle and the addition oi a capstan or turret to 
carry a number of tools. Tne turret seems to have been 
intreduced as long ago as 1835, and the collet chuck for 
gripp.ng the bar in 1860. Aiter describing the leading 
types of single and multiple spindle machines, and the 
tools employed, the author concluded his paper with 
illustrations and descriptions of automatic machmery for 
threading and tapping. He remarked that thread cutting 
on automatics was irequently the cause of disappointment, 
and owing to the success which had been obiained with 
thread milling machines a diminution of threading by the 
former means might be anticipated, except for straight 
bolt work in mild steel or soner materials, or on work 
where accuracy and finish were not the deciding factors. 
Similarly the author said tapping was not generally a 
successiu] operation on automatic machines, except on 
brass and sumilar soft metals, or on pitches finer thar 
Whitworth. With regard to the adopcion of the single 
or multiple spindle machine, the author said the former had 
@ field entirely its own for the production of work unsuit- 
able for multiple spindle machines, and so with the latter, 
the deciding tactor being the quantity and class of work 
which it was desired to produce. Tne paper was very 
fully illustrated by lantern slides, and will prove a valuable 
work of reierence for the members when incorporated in 
the Society’s “* Proceedings.” 


The Price of Electric Energy. 


Acting on the advice of the city electrical engineer, 
Mr. 8. L. Pearce, M. Inst. C.E., the E.ectricity Committee 
of the Manchesier Corporation proposes to make con- 
siderable increases in tie charges tor electric current and 
motor hire, owing to the great increase in the cost of pro- 
duction, which, it is anticipated, will cause a serious 
financial loss for the year ending March 3lst next. The 
principal causes are :—(z) Tne great reduction in output 
and income since Armistice Day ; (b) the unavoidable time- 
lag in passing on burdens to consumers ; (c) the effect of the 
Housenold Fuel and Lighting Order ; (d) the Committee 
on Production wage award o1 November 9th, 1918. The 
proposals are to raise the present war charges as follows :— 
On lighting—including domestic power—irom 40 to 65 per 
cent.; on industrial power, from 50 to 85 per cent.; on 
special large power consumers governed by contracts con- 
taining sliding scale coal clauses, from 20 to 30 per cent. 
to apply to all charges other than under the coal clauses 
named. Mr. Pearce also recommends, and the committee 
approves, an all-round increase in the charges for motors 
hired by consumers from the department of about 25 per 
cent. a3 trom immediately after the June quarter, together 
with an increase of 25 per cent. in the initial charges for the 
delivery and fixing of the motors 


BaRkow-In-Furness, Thursday. 
Hematites. 


The demand for hematite pig iron continues to be 
brisk, and it is evident that for some time to come good 
deliveries of metal will be required, both by local steel 
makers and lesser users in the district, and by outside 
consumers. The change over to peace conditions is 
gradually being made, but it will take some time to get 
back to the old competitive system. In the meantime 
the control still exists, and old rates are quoted. It is 
expected that the new basis will be settled by the end of 
next month, but the task is not an easy one. Business in 
the meantime is very much trom hand to mouth, as can 
only be expected. Mixed numbers of Bessemer iron are 
quoted at 127s. 6d. per ton f.o.t., and special brands are 
at 140s. per ton f.o.t. The iron production at Barrow has 
been cut down by a stoppage in some of the plant which 
has been ing at a big strain for so long. irs have 
been tarried out, and the company hopes to get back to its 
old rate ot output with five furnaces going. 


Iron Ore, 


The demand for iron ore is active all round, but 
local users are taking practically the whole of the supplies, 





At the mines there is great activity, and more men are 
being employed, but a much greater supply of labour is 
still wanted, not only to maintain a big output of ore, but 
to enable mineowners to extend their property, and open 
out and develop new areas. The demand for foreign ores 
is brisk, and large importations are being made into 
Barrow and other West Coast ports. 


Steel. 

In the steel trade there is activity at the Working- 
ton centre, but things have been quieter at Barrow, owing 
to a breakdown in the iron side, which has materially 
lessened the supply of metal for the converters, and only 
minor branches have been at work. Steel generally is in 
good demand. Heavy rails are at £10 17s. 6d. to £11 per 
ton, light rails at £13 10s. to £15, and heavy tram sections 
at £15 to £18 10s. per ton. Ship plates are at £11 10s., 
and boiler plates at £12 10s., but there is no business being 
done at Barrow. Billets are at £10 7s. 6d. to £11 per ton. 


Fuel. 

There is a brisk demand for steam coal, which is 
at 323. 6d. to 33s. 6d. per ton delivered. Coke is in steady 
request, with East Coast sorts at 383. to 41s. 9d. per ton 
delivered, with Lancashire qualities at 37s. 6d. per ton 
delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Selling the Factories, 


TaERE are some interesting negotiations pro- 
ceeding regard.ng the sale of national factories in this 
part of the country. There is, of course, a d.fference 
between a National Shell Factory and a National Pro- 
jectile Factory, the former be.ng cn a much smaller scale 
than the latter. Barnsley has run two of the former type, 
which are now being disposed of, some of the prices 
obtained at the sale of the first one last week be.ng quite 
remarkable. Most of the mach nery was sold for more 
than it cost the M.nstry of Muniticns. For instance, a 
m ling mach ne originally bought for £195 sold for £115 
more than that, ani the pice obtained for a lathe which 
cost £146 was £240. Ovher p.eces of mach nery went fo 
about double their cost to the Government, the bidding 
beng keen. The reason is not only that the plant is in 
good condition, but that firms that have experienced 
extreme d.fficulty in obtain ng delivery of new machinery 
of the kind, gladly availed themselves of the chance ot 
prompt delivery, even if they had to pay a little more. 
The equipment of the Templeborough Projectile Factory, 
wh.ch is to come under the hammer, represents a b.g 
outlay, for the factory employed from 4000 to 6000 hands, 
ch.efly women. 


To Come under the Hammer. 


After the statement in the House of Commons 
last week by M:. Kellaway, to the effact that a National 
Factory which had cost £133,000 had been sold for £140,000 
@ rumour was put into circulation that the reference was 
to the Nottingham Ordnance Factory, regarding the 
disposal of which there has been so very much said and 
written during the last mcnth or two. Iam in a position 
to know, however, that that is not the case, though the 
Gove-nment has made up its mind to dispose of the 
factory, which has been managed by Cammell Laird and 
C»., and was originally built as a projectile factory. The 
change over from shells to guns must have cost a pretty 
stiff figure, though I fancy the shell-mak.ng machinery 
was transferred to the ve-y large place be.ng worked 
for the Gove-nment by V.ckers at Lancaster, so that there 
was not much loss. In any case £140,000 never looked Lke 
an adequate figure for the Nottingham factory, the equ.p- 
ment ot which, for gun-making pu. poses, had to be entirely 
changed. Even the floor had to be relaid w.th stiffe: 
concrete, and the.e were three gunp.ts to be sunk fo: 
bu.Iding-up purposes. It may be of interest to mention 
that the mach.nery of the Nottingham factory, as I saw 
it just recently, consisted of 131 boring mach.nes, ninety- 
six centre lathes, sixteen boring mulls, thirty-two milling 
and drilling machines, forty one plan ng machines, seven- 
teen slotting and shaping machines, twelve rifle and 
combing mach-nes, and five wire-w.nding machines— 
250 in all. Much of this equipment is of a very costly 
k nd, many of the boring mach.nes being of the double- 
ended 62it. bed type, the orig.nal cost of each be.ng 
certainly not less than £2000. I am informed that as « 
projectile factory, the wnole of the capital cost of the 
place was repaid in e ghteen months—a very satisfactory 
result. It seems to be still an open question as to what 
may be ultimately done with the Nottingham factory, 
so far as its adaptation to peace productions is concerned, 
and very much the same uncertainty prevails regarding 
that at Templeborough. For the present, it seems, it 
will be used by the Government as a machinery stores, 
as suggested in one of my letters some weeks ago would 
be the case, though the local desire is that it should be 
put at once to some definite and permanent use. Textile 
manufacturing interests have been looking at it, but so 
far as I know, no proposals have seriously been made to 
convert the place into a cloth-weaving mill or anything 
of the kind. It is understood to be of no use to the 
armament firms. 


Hugo Stinnes’ Blasted Hopes. 


From time to time reference has been made in the 
Sheffield letter to the Harworth Collieries, which the 
Germans will never see again. These are the collieries 
that once formed part of the ambitious designs of Herr 
Stinnes, the great German coal and shipping magnate, 
on British trade. When the war broke out Stinnes was 
at the head of a German company formed to exploit the 
rich coalfield in the’ Harworth district, but his operations 
were brought to a sudden standstill, and most of his 
German staff were interned. The Stinnes Syndicate had 
actually commenced sink.ng a pit on the German freezing 
principle, and the work is now being resumed by its new 
English owners, the well-known colliery firm of Barber, 
Walkers and Co., who own the Bentley Colliery. The 


cementation process, which it is e ted will be Carried 
to a 750ft. or 900ft. depth with reinforced concrete linings, 
It is understood that the same material—reinforced con, 
crete—will be used for the permanent headgears anq 
heapsteads, as well as for the air-lock at the up-cast shafts, 
this work to be done before the sinking operations are 
actually proceeded with. Temporary winding engines 
are to be installed, and each shaft will be designed for 
an output of 2500 tons per eight hours’ winding, though 
it may be from two to two and a-half years before coq} 
is found. There is to be a new colliery village, the site 
secured being considered one of the best in the country, 
A striking incident in this rout of German interests from 
British coalfields is that the chairman of the present 
own ng company is Major T. P. Barber, who won the 
D.S.O. for services in France. 


The Prospects for Steel. 


What the chairman of some of the leading stee] 
concerns say at the annual meetings of shareholders often 
affords a very clear indication of the present position and 
the prospects of the industry. Last week I was able to 
quote Sir Charles Allen, of Henry Bessemer. S nee then 
the shareholders of that develop:‘ng concern, Brown, 
Buyley’s Steel Works, Limited, have met at Sheffield, 
T.us is a Sheffield business, but I believe the meeting last 
Friday was held here for the first time, London having been 
previously the rendezvous. The remarks of the chairman, 
Mr. Robert Armitage, upon the steel trade situation 
were of particular interest. Like Sir Charles Allen, 
Mr. Armitage said it was extremely difficult to speak with 
certainty as to the future. ‘“ Orders,’’ he added, “ are 
coming in badly. People will not buy at present prices. 
They have certain standards of value in their minds, 
and it is difficult for anyone to get rid of those old values, 
and to realise that the value of all sorts of things all over the 
world, not only in England, is altered and altered per- 
manently. When people realise there is no likelihood of 
prices going down to any appreciable extent, I believs 
work, not only for our firm, but for Sheffield generally, 
will increase very rapidly. It has to be remembered that 
a very large portion of the manufacturing districts of 
France has been put out of the market, so far as produc- 
tion is concerned, for some ecnsiderable time. Belg.um, 
with wkom this country competed in many parts cf the 
world before the war, can also be ruled out, as also can 
Germany for a considerable time; while all over the 
world there is an urgent need of railway and other mate- 
rials. As soon as it is realised that prices are not coming 
down, orders w.ll come along in large quantities.” Mr. 
Armitage very naturally had someth.ng to say about the 
coal supply outlock. Such companies as Brown, Bayley’s, 
he said, used somewhere between 2 and 2} tcns of coal 
per ton of steel. If the demands of the miners were 
granted the price of coal would rise from 4s. 6d. to 5s. 
per ton; it would, therefore, be seen to what extent such 
an advance would affect the price of steel. His estimate 
m ght be questioned, but if it was looked into he thought 
it would be found to be a very censervative figure. S.nce 
then, as readers of THE ENGINEER will have observed, the 
testimony of two Sheffield steel men, Mr. A. J. Hobson 
(of Wm. Jessop and Sons) and Mr. Arthur Balfour (of 
Arthur Balfour and Co.), before the Coal Commissicn, 
fully supported that view, though Mr. Balfour could only 
speak as a member of the Commission, not, like Mr.Hobson, 


as a w.tness. 


The General Outlook. 


But the whole question of coal prices enters very 
seriously into the prospects of Sheffield trade, and it 
becomes @ very grave problem how, if the advance is 
eonceded—as it doubtless w.ll be—Sheffield, as a steel 
‘entre, will be able successfully to compete with America. 
The hnt that Mr. Hobson dropped regard.ng the possi- 
b lity of firms here hav.ng to transfer, at least, scme part 
of their operations to the other side of the Atlantic, may 
or may not have much seriousness in it, but it is the k.nd 
of talk cne is constantly hearing now, and, of course, 
there must be a limit beycnd which manufacturers cannot, 
or w.llnot go. One th-ng is quite certain, and that is that 
n almost all but the Lghter branches of the steel trade 
s:arcely any new business is coming forward just now. 
It seems the same everywhere. Last week I spent an 
aftornoon at the British Industries Fair at the London 
Docks. There was little to be seen to interest the steel 
and eng’neering industries except the first-rate display 
of laboratory ware, but on all hands I was told that whilst 
plenty of inquiries were being received, buyers seemed 
reticent about placing orders. Labour unrest must 
account for a good deal of this feeling. S.nce my last 
letter, Vickers have taken what is purely a precautionary 
measure, and one that has ncne of that s.gmficance about 
it which certain newspapers have suggested. In view 
of the possibility of the miners striking, employees at the 
River Den and Attercl.ffe Common Works have been 
put formally upon notice, so that in case of necessity 
operations may be suspended at a moment’s notice. It 
is quite conceivable that similar step may be taken by 
other large firms, because, in the event of a ‘coal strike, 
fuel stocks are so very slender that work could not be 
continued beyond a few days. After the strain of the last 
four years, and all the humbug to which they have been 
subjected, employers have become inured to conditions, 
which at one time of day would have perturbed them 
considerably. Unemployment is increasing, chiefly 
amongst the unskilled workers, and altogether there are 
now not very far short of 30,000 persons receiving the 
State subsidy. 


Iron, Steel, and Coal. 


There is still little, if any, change to report 
locally in the iron and steel markets. Everyone seems to 
be in a waiting attitude. The fewer furnaces in blast 
keep the supplies restricted for common makes of pig iron, 
and hematite is easier. Steel and all kinds of scrap are 
plentiful. But for the strike cloud, the coal position could 
be reported as very much brighter than for a long time 
past. Works are obtaining quite fair amounts for reseive 
purposes, in which directicn the railways and gasworks 





are busying themselves with satisfactory results, All 
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with only a few days of idleness at the pits. Exports 
from the Humber ports continue under prohibition, except 
py special permission, but the Admiralty is a fairly big 
consumer. Slacks are in better supply. House coals 
are & difficult market, chiefly in co uence of the 
anxiety of domestic consumers to lay in their full allow- 
ances against a possible strike. For steams, best South 
Yorkshire hards are quoted 23s. to 23s. 6d. ; best Derby- 
shire, 22s. 6d. to 23s. ; seconds, 21s. 6d. to 22s. ; cobbles, 
ditto; nuts, 21s. to 22s. ; washed smalls, 18s. 6d. to 19s. ; 
best hard slacks, 18s. 3d, to 18s. 9d.; seconds, 17s. 9d. 
}8s. 3d.; soit nutty, 17s. 6d. to 18s.; peas, 16s. to 
16s. 6d. ; and small slacks, 13s. to 14s. For house sorts, 
branch is quoted 27s. to 27s. 6d., and best Silkstone 
93s. 6d. to 24s. 6d., all per ton at pit. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 


THE position in the Cleveland pig iron trade shows no 
improvement. The shortage of foundry qualities is as acute 
as ever, and, although forge iron and mottled and white 
are fairly plentiful, the distribution of these is hampered 
by the shortage of trucks. To meet this latter difficulty 
a few boats have been chartered for cargocs of iron to 
Fast Coast Scottish ports, and also to the Tyne, but much 
more would certainly have been shipped in this way had 
not the Government been in such a hurry to remove the 
rebate which it allowed during the last few months cf 
the war to cover the excess cost of freights over railway 
charges to Scotland. It is stated that an expansion of 
output may be expected as soon as supplies of raw materials 
permit. One or two idle furnaces are reported to be 
ready for re-lighting, but action is deferred pending an 
improvement in the supplies of ore and fuel. Meanwhile 
business is on @ very restricted scale, makers being indis- 
posed to commit themselves beyond the control period. 
Consumers do not overlook the fact that makers have the 
same rights as they in regard to accumulating stocks of 
subsidised iron before the end of April, and suspicions 
have been expressed that perhaps the shortage is in 
some measure due to makers exercising their rights in 
this direction. But there seems to be little foundation 
for any suggestion of this sort. Makers on the whole are 
doing their utmost to meet the needs of the trade. The 
export trade is idle, shipments being on a very small scale. 
Prices remain unchanged, the export figure for No. 3 
Cleveland, No. 4 foundry, and No. 4 forge being 145s. 
per ton f.o.b., whilst the home price is 95s. per ton, with 
No. 1 at 99s. 


Hematite Pig Iron. 


There is a strong demand for East Coast hematite 
pig iron, but the supply is ample to the needs of the home 
trade, and no difficulty is experienced in obtaining alloca- 
tions. There is, however, no news of any further licences 
for export, and the policy of the authorities appears to be 
rather in the direction of conserving stocks, though there 
is a good market abroad for any iron that could be spared. 
Up to the end of the control period a good business is 
being done, but neither makers nor buyers are disposed 
to fix contracts beyond April 30th, when a revision of 
prices takes place. Current contracts for East Coast 
hematite are done at the rate of 122s. 6d. for home con- 
sumption, and the little which is going to the Allies sells at 
172s. 6d per ton f.o.b. 


Iren-making Materials. 


The official chartering of ore tonnage ceases at 
the end of this week, and quickly following that the trade 
hopes to be entirely free of control. Consumers are fairly 
well stocked, and business is quiet. Ironmasters are 
pressing for supplies of coke for the furnaces. Their 
current needs are being fairly adequately met, but there 
is no possibility of their accumulating stocks. Supplies 
of good medium furnace coke are still delivered at 35s. 6d. 
per ton, 


Manufactured Iron and Stee). 


The introduction of the eight-hour day for those 
workers in the manufactured iron and steel trades who 
have not hitherto enjoyed that privilege caused some dis- 
organisation at several works, but for the most part the 
transition has been completed in a satisfactory manner, 
and the new arrangements are working smoothly. The 
uncertainty of the fuel and labour outlook still exercise 
a prejudicial effect on booking future contracts, but the 
works are at present busily employed, and have ample 
orders in hand to ensure prompt disposal of the entire 
output. Given freedom from labour troubles, it is con- 
fidently believed that the present activity will continue 
for some considerable time to come. The demand from 
abroad for shipbuilding and constructional material is 
still very strong, and the shipyard settlement at home has 
given a fillip to this branch of the trade. Further advances 
in prices are recorded. The maximum prices for home sale 
of bar iron, marked bars, rolled edges, iron strip, sheared 
iron, tube strip, and iron plates and sheets have been 
advanced 30s. per ton. The maximum price of tin- 
plates for home sales has also been raised. Principal 
quotations for the home trade are as follows :—Ship 
bridge and tank plates, £14; ditto, thin, £16; chequer 
plates, £15 10s.; boiler plates, £15; angles and bulb 
angles, £13 12s. 6d.; small angles, tees and flats, re- 
rollers only, £17 5s.; steel joists, £13 12s. 6d.; rails, 60 Ib. 
and over, £13 7s. 6d.; 50]b. to 601lb., £13 10s.; small 
rounds, squares, and hexagons, re-rollers only, £17 5s.; 
ordinary, ditto, £14 5s.; mild steel billets, slabs, sheets, 
and tin-plate bars, ordinary qualities, £12 5s.; forging 
qualities, £12 15s.; ingots for re-rolling, £9 5s. Export 
prices are as follows :—Steel ship, bridge, and tank plates, 
£16 10s.; ditto, thin, £19 10s.; steel boiler plates, £17 10s.; 
-steel chequer plates, £18; angles and other sectional 
material, £16 2s. 6d.; rounds, squares, hexagons, £18 ; 


ditto, small, £20; rails, 50 1b., £15 12s. 6d.; rails, 60 lb., 
£15 10s.; billets and blooms, £14 to £15 10s.; iron bars, 


this advantage, however, would be speedily wiped out £20; steel plate cuttings, suitable for re-rolling, £13 10s.; 
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rails, hollow bridge, 45 lb. and over, £17; rails, second- 
hand, all sections, £13 ; sheet bars and tin-plates, £14 10s.; 
puddled iron bars, £15 15s. 


The Coal Trade. 


The coal market is decidedly firm and active 
8° far as current output is concerned, but for all forward 
business both buyers and sellers are simply marking time 
pending the result of the Government inquiry. Until 
some definite conclusion can be drawn and the uncertainty 
regarding a strike removed neither buyers nor sellers are 
inclined to operate. The sensational reports of the 
strenuous efforts of the Americans to gain a footing in 
the markets of Western Europe and the Mediterranean for 
their surplus coal have created something of a mild 
flutter. There is no doubt that American enterprise 
will have to be met and countered if the pre-war outlets 
for North Country coal are to be kept open and available. 
At present, however, in view of the unprecedented home 
nnd Allied demands, there is scarcely any coal avai'able 
for open market operators ; but when normal conditions 
are restored, and something like reasonable prices are 
current, it is hoped that British grit and brains will be 
equal to the emergency. Locally the Coal Export Com- 
mittee has been disbanded, and to some extent free trading 
has again come into existence, but the Coal Controller 
still exercises a considerable power, and the release at 
the moment from irksome resvrictions is only on paper. 
However, prospects of a return to general business methods 
are steadily becoming more hopeful. For all this month 
the demand is enormous, and although production is 
tully up to expectations, all output is readily cleared. 
The hcme demands for shipment and by rail are quite 
sufficient to clear off all surplus. For shipment to non- 
Allied countries merchants inquire freely, and, while 
shipments are on a slightly better scale, the supply is 
considerably below what is required to meet the tonnage 
now coming forward. As a matter of fact, a number ot 
boats are being held up for want of cargo. Tunnage is 
therefore no anxiety. Wagons, on the other hand, -are 
none too plentiful, but taken all round the pits find that 
they can fairly clear cff the output without any great 
difficulty. For current supplies prices are firm!y held. 
Best steams are not less than 90s. for free sale, and second 
steams 80s. to 85s. Blyth and Tyne smalls are 60s. to 
70s., the price mostly depending on conditions of shipment. 
Durham coals of all grades are firm. Prime gas are 
firmer at 65s. to 70s., and other classes et 60s., but prac- 
livally the entire production is absorbed for home and 
official requirements. Second quality gas coal can clear 
ill surplus at 60s. The bunker coal market is slow, as 
sellers have little to offer. Ordinaries are worth 62s. 6d. 
A lively demand for adl classes of coal is experienced. 
The pressure for both home rail and sea delivery is pre - 
nounced. Makers are working at full pressure, but the 
output is not sufficient to cover consumption. Gas 
coke stocks are small, and firm prices are ruling. Foundry 
qualities are 75s., and any make gas or furnace descriptions 
command up to 728. 6d. and even 75s. The maximum 
quotations tor the Allies are as follows :—Best Blyth 
steams, 37s.; Tyne primes, 36s. 6d.; Tyne prime smalls, 
27s. 6d.; second steams, 32s. 6d. to 34s.; North Northu.m- 
berland smells, 25s. to 27s. 6d.; Blyth smalls, 27s.; 
smithies, 31s. to 323. 6d.; peas and nuts, 31s. to 32s.; 
best gas, 323.; second gas, 30s. 6d.;. coking coals, 31s. 6d.; 
coking smalls, 30s. 6d.; household coals, 35s. to 37s.; 
foundry coke, 50s.; gas-house coke, 40s.; best bunker 
coals, 34s. to 34s. 6d.; ordinary qualities, 33s. to 33s. 6d.; 
specials, 393. Principal quotations for the home trade are 
as follows :—Northumberlands: Best Blyth steams, 
33s. 6d. to 35s.; second Blyth steams, 29s. 6d. to 32s. 6d.; 
Tyne prime steams, 33s. 6d. to 35s.; unscreened for 
bunkers, 27s. 6d. to 29s.; household coal, 26s. 6d. to 
27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 31s. 6d. to 
36s. 6d.; North Northumberland smalls, 25s. 6d.; peas 
and nuts, 3ls. Durhems: Steam, locomotive, 33s. to 
35s.; special Wear gas, 27s. 6d. to 30s. 6d; ordinary 
bunkers, 30s.; best qualities, 31s. 6d.; superiors, 34s. ; 
smithies, 31s.; peas and nuts, 3ls.; coking coals, 293. to 
30s. 


No Sunday Trams: No Work. 


Drastic action is threatened by iron and steel 
workers in the Teesside district unless the Sunday tram 
service, which has been suspended for some considerable 
time in order to economise in coal, is resumed. The Tees- 
side Committee of the Iron and Stee! Trades Confederation 
heaving had the subject under consideration, points out 
that the non-running of the Sunday trams necessitates 
the men having to walk miles to their work, often arriving 
with their clothing wet through, and having to work 
in front of the furnaces in that state. The men have 
borne the hardship inflicted upon them with great stoicism, 
but are not prepared to bear it any longer. The Com- 
mittee has decided to ask the National Executive to give 
notice to the employers that there will be no more Sunday 
work until proper transport facilities are provided. Repre- 
sentations have also been made to the Ministry of Labour 
on the subject. 


Technical Institute for Cleveland. 


The Cleveland Institution of Engineers, the 
premier technical society in Middlesbrough and district, 
has long recognised that its efficiency and that of other 
technical societies as an educational torce is seriously 
impaired by the absence of a suitable building as head- 
quarters, with lecture, library, reading and social rooms, 
within which the business of these institutions could be 
conducted in an efficient and comfortable manner, and 
which would be an attractive centre where members ot 
such societies could study and discuss scientific questions. 
The question of the establishment of an institute has been 
on the boards for some considerable time, but it is only 
during the last week or two that any definite action has 
been taken. At a meeting of the Cleveland Engineers 
on Monday the President, Mr. J. H. Harrison, outlined 
the projected scheme. It was strongly telt, he said, 
that the welfare of the nation demanded that the rising 
engineers, shipbuilders, metallurgical chemists, &c., 
should be provided with ample and attractive facilities 
for becoming thoroughly conversant with their own and 









cognate branches of science and technology. The necessity 
of an institute and the undoubted benefit it would be to 
the industries of the district were fully recognised. The 
North-East Coast Institution of Engineers and Ship- 
builders, having decided to establish a branch in Middles- 
brough for the convenience of their members in the 
surrounding district, and being in agreement with the 
opinions expressed by him (Mr. Harrison), suggested that 
it might be desirable for the two institutions to act con- 
jointly in the establishment and maintenance of such an 
institute, and by a combination of efforts give al! an 
institute more worthy of the district than if their institu- 
tion worked alone. As a result a joint committee was 
appointed, and after tully discussing the subject advised 
the respective councils to act upon the suggestion. The 
committee had purchased a building centrally situated in 
Middlesbrough for the purposes of the new institute, 
and it was estimated that the scheme would involve an 
expenditure of £20,000, while something like £1500 would 
be necessary annually for maintenance and establishment 
charges. The Institute would be under the management 
of a joint committee, and would form the headquarters 
of the Cleveland Engineers and the local section of the 
North-East Coast Institution of Engineers and Ship- 
builders and other bona fide technical societies having 
their headquarters or business in the town or district. 











SCOTLAND. 
(From our own Correspondent.) 


Petroleum in Scotland. 


THE syndicate which has been given authority 
to search for petroleum in the United Kingdom has 
decided to begin its prospecting work in Scotland, by 
starting boring operations at West Calder. The district 
selected for this work is a little to the south-west of the 
village, where there are extensive shale fields. Traces of 
oil have been found in the shale work'ngs, and it is hoped 
by means of boring to tap petroleum deposits. Huts for 
workmen to be employed, and part of the necessary plant, 
have arrived and are being put into positicn. 


Reconstruction Sehemes. 


Various schemes are in course of consideration 
for the opening up of rural districts by means of railway 
communication. Plans are in course of preparation for a 
new railway line from Glasgow to Strethaven, with branch 
lines to Eaglesham and Newton-Mearns. The County 
Council of Lanark, which has the scheme on hand, has the 
assured support of the Ministry of Reconstruction. 
Another scheme just mooted is for the construction of a 
railway round the south end of Arran, to provide direct 
communication between the agricultural regions and the 
carrying tonnage. The island is capable of large outputs 
of produce, which the laying down of the proposed railway 
would greatly stimulate. 


Imports. 


Regular cargoes of manganese ore and other 
minerals are coming to the Clyde from the East Indies. 
Two steamers have just arrived in Rothesay Dock with 
over 5000 tons between them. 


Pig Iron. 


There is no new feature in the Scotch pig iron 
trade. Forge iron is still plentiful, but both hematite 
ani foundry qualities are rather scarce, particularly the 
latter. Inquiries are more numerous and export shows a 
little more life, but little expansion can be expected until 
the question of the raising of subsidies is finally disposed 
of. Business is mostly for immediate requirements, 
neither producers nor buyers being at all inclined to risk 
concluding forward transactions. 


Finished Iron and Steel. 


The various works in the Scotch steel and iron 
trades are comparatively busy, but there seems to be an 
absence of large contract work. No one appears to be 
anxious to be involved in future commitments, and the 
bulk of the business passing is for immediate requirements. 
These, fortunately, are fairly extensive at present. Steel 
works have constant work on hand forthe shipyards, as 
well as general business,and exports are now on a fair 
scale. The prospect of a substantial rise in the price of 
pig iron at the end of April is giving steel makers some 
concern. Steel sheets are very active. The malleable 
iron works have plenty of orders for the various sizes 
and sections, principally on home account, and if export 
values were more favourable, a considerable shipping 
business would soon result. Rivet, bolt and nut iron is 
in heavy demand. Tube makers also have a satisfactory 
amount of business in hand. Over all there is evidently 
a strong current of cautiousness apparent in all kinds of 
transactions, the markets being still without a feeling of 
settlement, which is essential to extensive dealing. 


Coal. 


As in other branches of industry, the coal market 
is still influenced by a feeling of uncertainty with regard to 
the attitude of labour. All classes of fuel are still rather 
scarce, and particularly in the case of house coal. Public 
works and industrial concerns are pressing for deliveries, 
and all large coal and drosses are in heavy demand. In 
the East of Scotland, apart from local requirements, a 
fair amount of export business is being transacted with 
neutrals at good prices. At present, however, generally 
speaking, the shipping tonnage available is considerably 
in excess of cargoes. The te shipments from 
Scottish ports during the past week amounted to 115,270 
tons, compared with 133,716 in the preceding week, and 
158,272 tons in the corresponding week of last year. 
Ell coal, f.o.b. at Glasgow, 32s. 6d. to 35s. ; splint, 35s, to 
37s. ; navigations, 37s. ; steams, 34s. 6d. ; treble nuts, 
30s. ; doubles, 29s. ; singles, 28s. ; best screened naviga- 
tions, at Methil or Burntisland, 36s. to 38s. ; first-class 
steams, 35s.; third-class steams, 3ls.; best steams at 
Leith, 33s. 6d. ; secondary qualities, 32s, 6d. per ton. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) ‘s 


The Coal Commission. 


THE affairs of the coal trade so far as local in- 
cidents and events are concerned have taken quite a 
secondary place in interest as compared with the Coal 
Cemmission. The proceedings have been followed with 
extreme keenness, and many associated with the com- 
mercial side of the industry confess to a certain feeling 
of disappointment that the best has not been made of the 
employers’ side of the case. The attitude of the miners’ 
leaders on the Commission is clear; they subordinate 
entirely the economic factor in the situation, and approach 
the whole question from the idealistic and humane stand- 
point, and no amount of evidence will convince them or 
persuade them that the demands ot the miners are not 
just and tair; nationalisation is aimed at, and nothing 
short of it will eventually satisfy them. Hopes are 
entertained, however, that such a calamity as a national 
strike will be averted, but South Wales miners on Saturday 
last tendered a fortnight’s notice to terminate contracts 
eo-terminously with the other coalfields on March 22nd, 
so that in the event of a national stoppage being after 
all resorted to it will begin on Monday, 24th inst. 
There is little doubt that, should the Commission’s interim 
report not be on all fours with the miners’ demands for 
30 per cent. advance in wages, and the reduction of hours 
to six per day, even though substantial concessions are 
made to them, a big effort will be made by a certain section 
to bring about a strike There is one statement,. which 
was made in evidence, which has aroused a good deal 
of controversy, and that relates to the advance of 23. 6d. 
in the price of coal last June. Miners’ leaders have not 
been slow to make capital out of it, and it was undoubtedly 
unfortunate trom the point of view of the owners that the 
effect of this 2s. 6d. increase was not taken up at the time 
the statement was made, sothat the public could be quite 
clear on the point. The statement was that this 2s. 6d. 
per ton increase yielded 25 million pounds, of which the 
coalowners pocketed five millions. As a matter of fact, 
seeing that the 2s. 6d. advance did not come into operation 
until the middle ot last vear, the yield to the end of 1918 
was only £12,500,000. Only a portion of this helped to 
swell profits above the pre-war standard of cellieries, as 
it is admitted that some of it was needed to bring the 
poorer collieries up to the pre-war level. Furthermore, 
of that portion which went to collieries already making 
profits above the pre-war level not more than 5 per cent. 
could be retained, so that instead of five millions having 
gone into the pockets of the coalowners, it is evident that 
up to the end of 1918 the amount could not have exceeded 
half a million, and this was subject to income tax and super- 
tax, which together amount to about 10s. in the pound. 


Coalfield Troubles. 


Trregular stoppages_of work continue_in the coal- 
field, and at recent meetings of the Joint Standing Dis- 
putes’ Committee, there has been quite a long list of 
collieries where work has been suspended without notice, 
and as regards which proceedings were contemplated 
by the owners against the men. At the request of the 
workmen’s representatives, action has, however, been 
delayed, and in some instances owners are seeing 
what comes of their action in withdrawing pro- 
ceedings on the men affected, giving an undertaking 
not to stop work without notice for a_ specified 
period, such as three or six months. The most serious 
stoppage of work is at the Dowlais collieries, at which 
about 6000 men are nowidle. The feeling among the men 
is very strong, and as the horses have been brought up 
from the pits, prospects of a long stoppage are feared. 
The surfacemen have now joined the strikers, and owing 
to the comparatively small number of officialss left, the 
condition ot the collieries through flooding, &c., is becoming 
very dangerous. The strikers are making a great effort 
to secure a special South Wales conference of miners to 
deal with the situation. According to a member of the 
Strike Committee, the men are now pressing not only for 
a settlement of new original demands, but also for the 
abolition of the Conciliation Board, the ground’ being that 
this body is “held in disrepute and considered to be 
obsolete by thousands of miners in the coalfield.” - 


Shipping Held Up. 


A very substantial amount of tonnage, the 
employment of which is badly needed, is still held up in 
South Wales ports as the result of the strike of boiler- 
makers, who have now been out well over a month. The 
strike is irregular, and was not sanctioned by the men’s 
headquarters. There are, however, hopes of « start being 
made shortly. Events of the past week have rather 
supported the contention of the employers, some of whom 
stated when the strike began that the men did not know 
what they wanted. It will be recalled that the boiler- 
makers submitted to the employers an entirely new price 
list for piece work, and without giving them adequate time 
to consider this document suspended the work. In the 
meantime the employers’ committee has gone very care- 
fully through this price list, and has, in fact. devoted weeks 
to it. The result of its work was the presentation to the 
men’s leaders of a counter price list. The first conference 
between the parties since the strike began took place on 
Thursday in last week, when the employers suggested that 
a sub-committee should be appointed by the men to confer 
with them regarding the suggested new piece work list, 
but it was revealed that while the men were not averse to 
appointing delegates to a joint committee, what they want 
to do now is to abolish piece work altogether and substitute 
time rates. Employers, however, regard time rates as a 
most unsatisfactory system, and intimated this fact to the 
men’s leaders. Hopes*are entertained of the difficulty 
being overcome, as a committee of four employers and 
four of the men’s representatives is now meeting and dis- 
cussing the 1914 price list, the new list which was sub- 
mitted recently by the boilermakers, and also the 
counter list prepared by the employers, so that something 
may yet be arranged and agreed upon hetween them. 
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Breaking up Submarines. 


Tt is reported that expectations are entertained 
at Swansea that at least a dozen out of the twenty-five 

submarines bought recently from the Government 
by Messrs. George Cohen, Sons and Co. will be brought to 
that port for breaking up, as the firm controls the Ship- 
breaking Company, Limited, King’s Dock, Swansea. 
Each submarine will take about ten weeks to break up, so 
that considerable labour will be required, and the material 
will be of the greatest use in the various steel and tin-plate 
works, where scrap is reported to be none too plentiful just 
now. There are two big shipbreaking concerns at Swan- 
sea, and the industry is quite an important one. 


Current Business. 


New business has been very difficult during the 
past week. Coals of the leading qualities have been very 
tightly held by the authorities, as their requirements have 
been heavy. Tonnage has maintained a very high level, 
the aggregate number of vessels of all descriptions at the 
ports of Cardiff, Penarth, Barry and Newport being slightly 
over 450, according to Tuesday morning's returns. This 
is an unusually large total, but unfortunately a good 
percentage of the tonnage needs repairs. Apart from this 
tact, however, there is a fairly large margin above what 
can be loaded immediately, and, in fact, there are steamers 
which have been waiting a fortnight and three weeks for 
cargoes. These, however, are vessels chartered to take 
coals to neutral destinations. Were the loading facilities 
better shipments of coal would undoubtedly show a 
marked improvement, as there is no doubt that temporary 
stoppages of work at the pits would be avoided if wagons 
were cleared more promptly, and delays on the railways 
were not experienced. he demand for coals is enormous. 
Collieries have more orders for large coals and bunker 
smalls than they are able to deal with. Nuts, beans and 
peas are also scarce, but inferior smalls are still a drug on 
the market. The quantity of coal available for shipment 
is also reduced to some extent by the fact that increased 
quantities of some coals have been allocated to meet the 
needs for home consumption. Supplies of gas coals are 
searce, and the requirements of consumers in the South- 
Western Counties are far in excess of what is being sent to 
them from this district. At the present time the South- 
Western Counties are divided into six zones, with a repre- 
sentative for each. These representatives pass on the 
requirements of the consumers in their respective areas to 
a central office at Cardiff, and the coals available are 
allocated, but as from the 3lst of this month this zone 
system is to terminate, and a return is to be made to the 
former system, under which collieries made arrangements 
direct with their consumers for their supplies. The patent 
fuel market continues very busy and firm, there being no 
lack of orders for thiscommodity. The position with regard 
to coke, however, is not so favourable, stocks of some 
makers being rather heavy. The pitwood situation leaves 
room for improvement. Apart from the fact that supplies 
are not coming along from France very freely, there is con- 
siderable delay in getting pitwood from the ports to the 
collieries. Supplies are held up on the railways, thus 
causing no little inconvenience to collieries. Prices are 
unchanged. 


LaTER. 


The coal market is firm for early loading, except for 
inferior smalls, which are freely offered. There is very 
little business ahead, and in view of possible labour difti- 
culties consumers abroad are giving more consideration 
to offers of American coals. A question now under con- 
sideration concerns coal exports to Belgium. Pre-war 
exporters to Belgium, whose number does not exceed 
more than about half a dozen, contend that shipments 
should be confined to them, but other coal exporters hold 
the view that this is not the time for the continuance of 
restrictions and regulations, and that business for Belgium 
should be open to pre-war shippers to France if they can 
secure the necessary authorisations. The matter is to 
come before the Central Executive Committee for the 
Supply of Coal to France and Italy. 


Newport. 


The demand for Monmouthshire coals shows no 
falling off, and ready tonnage being in good supply 
collieries are very busy. In many cases they have not 
sufficient large coal to meet their commitments. The tone 
is firm, with prices as last quoted. 


Swansea. 


The anthracite market has been rather quiet, 
end some collieries have experienced difficulty in main- 
taining regular work at the pits, owing to the shortage of 
empty wagons. Scheduled prices are unchanged. 


Tin-plates and Metals. 


The tin-plate market is quiet, but firm. Makers 
are adopting a very cautious attitude in view of the 
enhanced costs, which are very considerable. Quotations : 
—Block tin, £238 10s. per ton cash, £232 per ton three 
months ; copper, £77 per ton cash, £73 per ton three 
months. Lead: Spanish, £28 per ton; spelter, £38 
per ton. 








In the course of a paper read before the Institute of 
Electrical Engineers in Dublin Mr. G. Marshall Harriss, 
general manager of the Dublin United Tramways, urged 
the necessity of utilising to the utmost the natural water 
powers of Ireland. A water power development is at 
present being considered by the board of the Dublin and 
Lucan Electric Railway. It is proposed to utilise the 
falls available at the Salmon Leap, Leixlip, where there 
is a mill not now in operation. It is intended to acquire 
the site of this mill, with its water rights, as well as the 
water rights of the owners of the land on the opposite 
side of the river. The supply for the railway would be 
delivered at their present generating station, where suit- 
able switches would be provided for taking the power from 
either of the two sources. It is expected that the water 
power will generate 8,385,000 units annually. 
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OVERSEAS TRADE. 


In order further to assist exporters to recover their trade in 
goods, of which the export is or has beam controlled, and generally 
to ensure that no openings for trade are lost to British exporters 
owing to ignorance of existing e t facilities, the Department 
of Overseas Trade, in concert with the War Trade Department 
has made arrangements for bringing to the notice of exporters. 
through the medium of the Press, trade journals, Chambers of 
Commerce and trade organisations, and by special notes direct 
to firms on the ‘ Special Register ** of the Department, informa. 
tion regarding changes affecting control over exports. 

Firms not already on the special register who desire to receive 
such information direct from the Department, may apply for 
admission to the special register to the Comptroller General, 
Department of Overseas Trade (Development and Intelligence), 
73, Basinghall-street, E.C. 2. The annual fee for admission to 
the special register is £2 2s., which includes the supply of the 
Board of Trade Journal. 

It is understood that owing to the necessary formalities, and 
consequent delay in connection with the obtaining of export 
licences, exporters find themselves at a disadvantage when 
dealing with orders requiring immediate acceptance. ‘The 
Department will therefore on request undertake to ascertain 
from the War Trade Department, and reply by telegrai or 
telephone at the earliest possible moment whether licences wil! 
or will not be granted for such orders. In the event of an 
applicant being promised a licence he will be enabled to deal 
with the order straightaway, with the knowledge that upon 
application being made formally to the War Trade Department 
the licencé will be granted. 

Inquiries should be by telegram rather than by telephone, 
and should be addressed to * Orders, ¢/o Advantage, Stock, 
London.”’ They should give in addition to the name and postal 
or telegraphic address of the applicant the quantity, value, and 
description of the goods comprised in the order, and the name 
and address of the ultimate consignee, if the goods are destined 
for a neutral eory: In the case of orders from Allied or 
British territory, or from territory in the occupation of troops 
of the Associated Governments, the consignee need not be stated ; 
the country of destination will, of course, need to be given. A 
reply of twenty-four words—1s. 6d.—must also be prepaid. 

Applicants are requested in their own interest to confine 
their inquiries to orders needing a very urgent decision, since 
the fewer the inquiries the more promptly can answers be given 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





WE are informed that the three following engineering works 
have amalgamated :--Wellman, Seaver and Head, Limited, the 
James Smith Hoisting Machinery Company, Limited ; and the 
engineering department of Rubery. Owen and Co., Limited, 

Mr. G. C. McDona cp, engineer to the Cambrian Railways, who, 
since January Ist last, has also been acting locomotive super. 
intendent to the company, has now been definitely appointed 
by the directors to the dual position of engineer and locomotive 
superintendent. 

Masor R. Stevenson, M.C., inspector ordnance machinery’ 
M.I.E.S., A.M.L. Mech. E., F.C.S., extra chief marine engineer’ 
having been demobilised after service since 1914, together with 
Dr. H. V. A. Briscoe (Lond.), D.L.C., A.R.C.S. (Lond.), F.C.S., 
are opening offices at 34, West George-street, Glasgow, as 
inspecting and consulting engineers and chemical engineers. 


We are informed that J. Dampney and Co., Limited, of 
London, Cardiff and Liverpool, have recently acquired the 
Cleveland Paint Works at Middlesbrough. These works are 
being enlarged and reorganised, and electrically driven machinery 
is being installed. This addition to the firm’s Cardiff works will 
enable it to deal with a larger output of material, and to cater 
for the needs of a much larger cirele of customers, particularly 
those in the North-Eastern district. 


Tae WestincHovuse Brake Company, Limited, has appointed 
Captain T. Barty, late of the Royal Engineers, to act as its 
representative with the British and Foreign railway companies. 
Captain Barty has for some time been acting as brake engineer 
at the base locomotive works of the British Expeditionary Force 
in France. He was, before the war, manager of the steam 
heating department of the Westinghouse Brake Company, 
Limited, and previously assistant to the outdoor locomotive 
superintendent of the Caledonian Railway. 





INSTITUTION OF NavaL ARCHITECTS.—-The spring meeting of 
the Institution of Naval Architects will be held in the Hall of the 
Royal Society of Arts, John-street, Adelphi, on Wednesday, 
Thursday and Friday, April 9th, 10th and 11th, the meetings 
beginning at 11 o’clock on each day. The Council will meet in 
the Library of the Institution on April 8th, at 3.30 o'clock, 
and in the Library of the Royal Society of Arts on Friday, 
April 1ith, at 10.30 a.m. The annual dinner of the Institution 
will be held on Wednesday, April 9th, at 7.30 p.m., in the 
Grand Hall of the Connaught Rooms. Seats will be allotted 
to those whose applications are not received later 
than April 5th. The following programme has _ been 
arranged :—On the Wednesday, April 9th, there will be a 
morning meeting at 11 a.m., and after the usual business has 
been transacted, and the presidential address read by the Earl 
of Durham, the following papers will be read and discussed :—— 
(1) “ Ships of the British Navy on August 4th, 1914, and Some 
Matters of Interest in Connection with their Production,”’ by Sir 
Philip Watts, K.C.B., F.R.S.; (2) ‘‘ Naval Construction duping 
the War,” by Sir E. H. Tennyson d’Eyncourt, K.C.B.; and (3) 
“The Naval Construction Corps of the United States Navy,” by 
Mr. S. V. Goodall. On the Thursday there wil! be a morning 
meeting at 11 a.m., when the proposed alteration of by-laws, 
relating to the admission of women will be discussed, after which 
the following papers will be taken :—(4) “The Work of the 
British Marine Engineering Design and Construction Committee. 
by Mr. A. E. Seaton ; (5) ** Italian Two-Floodable Compartment 
Cargo Steamers Built during the War,” by Signor 8. Orlando, 
hon. member ; and (6) ‘‘ Some Recent Developments Towards a 
Simplification of Merchant Ship Construction,” by Sir E. H. 
Tennyson d’Eyncourt, K.C.B., and Mr. T. Graham. In the after- 
noon, at 3 p.m., the following papers will be read :—(7) ** De- 
velopment of Airship Construction,” by Mr. C. I. R. Campbell : 
(8) ** Concrete Shipbuilding in the United States of America, 
by Mr. W. L. Scott, of Lloyd’s Register. At the evening meeting. 
at 7.30 p.m., the papers will be :—(9) “ Investigation into the 
Causes of Corrosion and Erosion of Propellers,” by the Hon. Sir 
C. A. Parsons, K.C.B., F.R.S., and Mr. Stanley 8. Cook ; and (10) 
“The Michell Thrust Block,” by Mr. J. Hamilton Gibson. On 
the Friday at the morning meeting, at 11 a.m., there will be an 
election of new bers, iat bers, associates and 
students, after which the following papers will be considered :— 
(11) ‘‘ Some Experiences with Electric Welding in Warships. 
by Mr. W. H. Gard ; (12) ‘‘ Further: Experiments on the Stress 
Determination in Flat Steel Plates,” by Mr. J. Montgomerie : and 
(18) “‘ The Tonnage of Modern Steamships,”’ by Mr. A. T. Wal!. 
The papers for the afternoon meeting, at 3 p.m., will be > 
(14) ‘* Model Experiments on the Effect of Beam on the Resist - 
ance of Mercantile Ship Forms,” by Mr. J. L. Kent ; (15) ‘* Some 
Experiments on Full Cargo Ship Models,” by Mr. J. Semple. 
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A Coal Meter for Boilers. 





To determine the amount of coal consumed by an 


| 


| generally- speaking, proportional to the thickness of the 
| fire and to the velocity of the grate, and that the results 
| are very consistent with what might be expected, theo- 
As the width W is constant, and T and V 
| are the only variables, all that is required is some form of 
automatic integrating mechanism which will at all times 


| retically. 


individual boiler is a comparatively simple matter, but 


with a battery of boilers, fuel delivered irregularly, and 


with a large quantity always in stock, it is difficult to 
ascertain with accuracy how much coal has been consumed 
er day, or week, unless weighing machines or measuring 
The Lea Recorder Company. 


appliances are provided. | 
Limited, 28, Deansgate, Manchester, has invented and 
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take into account the two items T and V, and this is what . 
As 


the inventors claim that the Lea recorder actually does. 


and noting the.number of units recorded by the meter. 
In this connection it is frequently supposed that. there are 
great differences in the weights of small coals for given eubice 
capacity, on account of the variation in the size of the fuel. 
| This is not borne out either by experience or mathe- 
matically. The weights of equal volumes of spherical 
bodies of different diameters, but of the same specific 
gravity, are allexactly thesame. The percentage of inter- 


will be seen from the diagram, Fig. 1, the motion of the 
grate is transmitted by gearing to a spirally toothed drum, 


Fig. 2, the pitch of the teeth of which is equal, or prepor- 
tionate to, the maximum lift of the fire-door, or the 
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Fig. 1—-DIAGRAM SHOWING ARRANGEMENT OF COAL 


placed on the market an ingenious appliance specially 
intended for boilers fitted with chain grates, which works 
very much upon the same lines as the well-known V notch 
recorders and integrators for water measurement. Its 


action is based on the theory that when coal is supplied | 
to a boiler by means of a chain-grate stoker the amount | 
| to revolve, more or less, according to its lateral position. 
| Assuming, for instance, an Sin. fire-to be the maximum, 


of fuel passing under the fire-door may be regarded as a 
stream with a constant width, but the depth and velocity 
of the stream are subject to variation. The width of the 


stream is the width of the chain-grate, the depth is the! 
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| thickness of the fire H, 
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METER FOR BOILERS 


Fig. 1. A toothed eounting 
wheel, Fig. gearing with the spiral drum below, and 
with a counting box above is mounted on a rod, or drawbar, 
directly connected with the fire-door, and as the latter is 
opened or closed, the counting wheel is moved to and fro 
laterally across the spiral drum, which causes the wheel 


9 


with that thickness of fuel the counting wheel will engage 
with all the teeth of the drum; witha 4in, fire the counting 
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.——— 


Connection to Fire Door 
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Fig. 3—COAL METER APPLIED TO BOILER 


stices is quite independent of the diameters, of the indivi 
dual spheres, providing. of course, that the size of the 
containing vessel is reasonably large as compared with 
that of the material itself. In other words, a cartload of 
«* nuts ” of uniform grade weighs approximately the same as 
a similar load of coal in ** bean ”’ or ** pea ”’ form. 

Fig. 3 has been reproduced from a photograph of a coal 
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Fig. 


thickness of the fire, and the speed is the rate of travel of 
the chain-grate. Therefore :— 
If W = the width of the stream in feet ; 

T = the thickness or depth in feet ; 

V the velocity of the stream in feet per hour ; 
Then the cubic feet per hour = W x T x V 
cross sectional area x V. 
Although slack and small coal are not perfectly homogeneous 
and do not obey the laws of fluids or mathematics exactly, 
it has been found by experience that under ordinary con- 
ditions of working the flow of coal under a fire-door is, 
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2--RECORDING MECHANISM 


wheel will only engage with a half of them, and if the fire- 
door is shut the counting wheel and drum will not engage 
at all. Therefore, it is claimed that for all variations in 
the thickness of the fire, or in the speed of the grate, the 
number of revolutions of the wheel will be proportional 
to the total cubic feet of coal that is passed ; and by means 
of proper constants for the units shown on the counting 
dials, the total quantity either in cubic feet, tons, or pounds 
can be determined pretty closely. 

The determination of the unit used can be done readily 
by measuring out upon the boiler-room floor a certain 
number of cubic feet of coal, passing it through the stoker 
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OF COAL METER FOR BOILERS 


meter which is fitted on a Stirling boiler at Browett and 
Lindley’s works at Patricroft. The general arrangement 
resembles that shown in the drawings, but in the latter 
the mechanism is all enclosed. It will be noted that the 
apparatus occupies very little space, and need not of 
necessity be attached to the boiler itself. It is easily 
read, requires no skilled attention, and the wearing parts 
are few. The makers give a guarantee of accuracy to 
within 5 per cent. A second boiler of the same type has 
now been fitted with the meter at Browett, Lindley’s 
works, and we understand that both meters have given 
complete satisfaction. 
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An Improvement in Railway 
Signalling. 


Tue future—not the dim and distant, but the immediate 
—will see many changes in the methods of operating our 
railways, and al] schemes that will secure greater efficiency, 
more speed and, proportionately, less cost, will be 
welcomed. One direction in which reform is necessary 
is the operation of signals. Practically all signals are still 
worked as they were forty years, and more, ago—by wire, 
which requires pulleys to carry it, which needs adjustment, 
night and morning, and, often, during the day and the 
night; which rarely ensures a positively accurate signal, and 
which, generally, necessitates heavy weights on the sema- 
phore, to ensure that it goes “‘on”’ properly, and on the 
lever in the signal-box, to assist the-signalman to pull over 
the lever. These evils are entirely eliminated where signals 
are operated by power. Then, no adjustment is required, 
accurate signals are given, distance from the signal-box 
presents no difficulties, while the wires by the side of the 
line are removed and, as a consequence, men working on 
the line cannot fall over them. Such signals do not, 
as was shown in THE ENGINEER of August 10th, 1917, 
need a power-operated signal-box, but can be actuated 
by current generated in a primary battery which is joined 
up by switches on a lever in an ordinary locking frame, or 
by any hand-switch, so long as it is interlocked with the 
other signal levers and point levers. 

Another change that is bound to come is the upward 


distantjat “‘ caution’ becomes the three-position arm at 
the anglefof 45 deg. = ‘* caution ;” whilst both arms at 
“clear ’’ is replaced by the three-position arm at vertical = 
*‘ clear.” Where a stop signal has no indication for the 
next box to give, it works to the ‘‘ danger” and “‘ clear” 
positions only operating through the whole angle of 90 
deg. ; where a distant indication has to be independent of 
a@ stop signal, because not one of the latter is near it, 
the distant has the “‘ caution” and “‘ clear”’ indications 
only. It has an ordinary arm like a stop signal, and not 
@ fish-tailed arm. Three-position signals, because of 
their necessarily accurate indication, have to be worked by 
power, but that, as we have shown above, is a benefit. 
There is now being tried on the Metropolitan Railway 
& three-position light signal, which has the advantage that 
it eliminates all moving parts. It is the down through 
line home signal at Willesden Green, which also carries 
a distant arm repeating the next stop signal—fixed at 
the other end of Willesden Green station. The accom- 
panying engravings will be quite understood after the 
explanations we have given as to three-position signals 
and the upward movement.of the arms, but we hasten to 
observe that the light signal is, as we have said just now, 
on trial and co-acts with the existing signals which, there- 
fore, remain in work. The existing signals, by the way, 
have the upward movement. There are, it will be seen, 
three rows of lamps, so arranged on a pivotal lamp as to 
give “‘ danger,” “‘ caution,” or ‘‘ clear ”’ indications. Only 
one row can be switched in at the sametime. The lights are 
white, whatever indication is given ; the indications being 
by position and not by colours, -The signal is a metal 


placed at an inaccessible part of the uptake or flue, so that 
reading is inconvenient. Breakage and destruction from 
flames in the flue adds considerably to the cost of using 
them. 

The thermo-couples used are made of either platinum ang 
platinum-rhodium, or of different kinds of base metals 
Among the base metals those most frequently used ‘are 
the Hoskin couple, made of nickel and nickel-chrome 
alloy, iron and constantan, and copper and constantay 

tach of these couples has its advantages and disadvan. 
tages. The platinum couple has the advantage that the 
metal is not contaminated easily and, therefore, recalibra- 
tion is not required, even after long usage. Its disad. 
vantage in measuring flue-gas temperatures is that it has 
a low electromotive force, necessitating the use of a delicate 
galvanometer to indicate the temperature. The high cost 
of the couple, and of the galvanometer, is also a serious 
drawback to its use. The base-metal thermo-couples have 
an electromotive force about four times that of the plati. 
num couple and, therefore, small changes in temperature 
are readily measured: with considerable accuracy. They 
are, however, more easily contaminated, and for that reason 
require more frequent testing than is the case with a 
platinum couple. However, their first cost is so low that 
they can be frequently renewed without making their 
use expensive. The necessity for using an indicating 
instrument with its inherent weaknesses is a serious 
drawback to the use of all couples, whether of platinum 
or of base metal. 

The galvanometer, which is the instrument most 
frequently used with a couple to indicate the temperature, 








Fig. 1—DANGER 


movement of thearm. From the introduction of the sema- 
phore railway signal the arm has been lowered to indicate 
“‘clear” ; thus a dropping signal or an arm irregularly 
in the “ off” position, owing to the failure of the balance 
weight, may lead to a false “clear” indication. By 
raising the arm, instead of lowering it, to give a “‘ clear” 
signal greater safety is secured, and a more mechanical 
arrangement is obtained. There is less counterbalancing 
required also. 

Yet another change is the three-position signal. Signals 
are divided into two classes—stop and distant. The stop 
signals have two indications—‘ danger ”’ is given by the 
arm being horizontal and “‘ clear ” by the arm being at an 
angle of 45 deg. The “caution” position of the distant 
signal is indicated by the arm being at horizontal, and the 
“clear” by it being at the angle of 45 deg. The three- 
position signal has, as its name implies, a third indication 
which is the vertical position, and this is intended to show 
“clear”; “‘danger” is still given by the horizontal 
position, and “ caution ”’ by the arm being at the angle of 
45 deg. Under this system the night indications of an 
arm in the horizontal position, whether a stop or a dis- 
tant, is given by a red light, and for an arm at the angle 
of 45 deg. @ third colour has to be introduced for the 
“caution” position. This is a yellow,and thus we get 
red for ‘‘ danger,”’ yellow for “‘ caution” and green for 
“clear.” There is thus removed the anomaly in British 
signalling that a red light may indicate either ‘‘ danger,” 
or “‘ caution,” and whilst in a distant signal it may be 
passed, but in a stop signal it may not. 

When two signal-boxes are about 1200 yards or less 
from each other the distant signal for the further box is 
placed as a lower arm on the stop signal for the same direc- 
tion at the box in the rear; the signal post has then two 
arms, and, of course, two lamps. By the use of the three- 
position signal there is only one arm and one lamp. The 
upper stop at “danger”’’ and the lower distant at 
*‘ caution ”’ becomes the three-position arm at horizontal, 
== ‘‘ danger ;’’ the upper stop at “clear,” and the lower 

















Fig. 2—CAUTION 


frame, at the back of which, it may be explained‘ are arms 
of steel tubing to which the lampsareclamped. The wires 
to the lamps are led from the switch-box through the tubing. 
Four controlling wires only are required—one for each 
indication, and one for a common return. 

The position-light signal has been supplied to the 
Metropolitan Railway Company by the McKenzie, Holland 
and Westinghouse Power Signal Company, Limited, 58, 
Victoria-street, S.W.1, and it is now described herein by 
the courtesy and with the assistance of Mr. W. Willox, 
M. Inst. C.E., the railway company’s chief engineer. 








Measuring the Temperature of 
Flue Gases. 


TuEsteam-boiler operator frequently requires to determine 
accurately the temperature of the gases leaving the boiler, 
and may be confronted with the question of what is a good | 
way of measuring flue-gas temperatures. Two types of 
instruments, according to Bulletin No. 145 of the 
American Department of the Interior (Bureau of Mines) 
are in general use for this purpose, namely, mercury ther- 
mometers and thermo-couples. ‘The mercury thermome- 
ters are about 3ft. long and have a temperature range up to 
1000 deg. Fah., and are usually placed in a protecting steel 
tube }in. to #in. in diameter. Unprotected ther- 
mometers about 18in. long, and of somewhat smaller | 
temperature range, are also used. The advantages of 
using thermometers are that the temperature can be read 
directly, and that the first cost islow. The chief disadvan- 
tages are that they have a large radiation error and, 
owing to their limited length, cannot be placed at the | 
most favourable point in the stream of gases, which intro- 
duces another considerable chance for error. Another 
unfavourable feature is that frequently thev have to be 


| out of order. 


Fig. 3—CLEAR 


measures the potential drop across its binding posts 
and not the potential impressed by the couple. Ii the 
internal resistance of the galvanometer is very high as 
compared with the resistance of the couple and of the 
leads, the potential drop across the binding posts of the 
galvanometer’ is very nearly the same as the potential 
impressed by the thermo-couple. If, however, the internal 
resistance of the galvanometer is low and the resistance of 
the couple and its leads is high and variable a serious 
error is sure to enter into the temperature measurements. 
Therefore it is advisable to use a gaivanometer with as high 
an internal resistance as possible. High resistance galvan- 
ometers are necessarily delicate and, therefore, require 
careful handling when carried from place to place and must 


‘be carefully levelled and adjusted before readings are taken. 


Such galvanometers also cost considerably more than do 
those having a low resistance. : 

A portable potentiometer obviates most of the objec- 
tions to a galvanometer except the high first cost, and 
measures the potential impressed by the couple, no matter 
how long the leads are, and how variable their resistance. 
Such an instrument is accurate, and does not easily get 
In addition, it is compact and robust in 
construction, is portable and does not. need careful level- 
ling for accurate reading. 

During more than twelve years of testing work in 
commercial plants, as well as with special experimental 
apparatus, the writers of the report tried various combin- 
ations of the instruments mentioned above. They state 


| that the most satisfactory results were obtained with a 
| copper-constantan thermo-couple used in conjunction with 


a portable potentiometer. 








A NOVEL method of cleaning condenser tubes by intro- 


| ducing sand into the circulating water, is described in the 


“ Proceedings ” of the South African Institution of Elec- 
trieal Engineers. 
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The British Industrial “ Safety 
First” Association. 


For some time past, considerable attention has been 
focussed on the question of eliminating, or reducing to a 
minimum, the number of avoidable accidents which each 
year occur in the factories and workshops of this country. 
‘According to official figures, the average annual number of 
fatal, serious and minor accidents is something approaching 
150,000. Not only does this loss entail a great amount 
of sorrow and suffering, but also a heavy cost for com- 
pensation and loss of time. In view of the paramount 
importance of conserving, unimpaired, the man-power of 
Great Britain, bearing in mind the sacrifices the nation 
has been called upon to make in connection with the war, 
it is satisfactory to note that an effort is now being made 
to co-ordinate the work of “ safety first” throughout our 
industrial life. The organisation which has been formed 
for this purpose is the British Industrial “‘ Safety First ”’ 
Association, and it is under the presidency of Lord Lever- 
hulme. The Association, we learn, has the support of 
some of the largest industrial firms in the country as 
well as the Government, local authorities and several 
trade organisations. 

Comparatively few firms have yet adopted “ safety 
first” principles. Those companies which have given 
little attention to the subject in the past will, as members 
of the Association, be able to obtain the very latest 
information on “safety first’? methods, which have 
proved most successful in the particular branch of trade 
in which they operate. As the work grows, committees, 
it is hoped, will be formed by the Association for each 
industry, and those committees, as often as practicable, 
will meet and diseuss the “ safety first ’’ methods applying 
to their own industries. Annual conferences will be ar- 
ranged at which papers will be read and discussed by 
experts and, by these means, members will be able to get 
first-hand information from trustworthy sources. This 
concentration of effort on “ safety first work, it is be- 
lieved, must result in increasingly successful and practical 
methods being adopted, and will thus save the loss of time 
and money which must necessarily be involved if indi- 
vidual firms are left to find out for themselves what are 
the best “‘ safety first ’’ principles to adopt. 

In America, “ safety first’ work has long since passed 
the experimental stage. An enormous amount has been 
expended in this connection, the United States Steel 
Corporation amongst others having spent 5,000,000 dols. 
on safety work, and thereby effected a saving estimated at 
double the amount. The National “ Safety First ” 
Council of Chicago is the organisation which guides. and 
directs the work. At a recent annual conference of that 
Council, no fewer than 157 papers were read by executive 
inanagers, engineers, scientists, and others, on the in- 
numerable phases of “safety first’? work. Separate 
sessions were held by each branch of trade, mcluding the 
iron and steel, mining, railway, textile, automobile, car 
building, governmental, marine and navigation, chemical, 
paper and pulp, public utilities and welfare and health 
sections, The extent of the ground covered at the 
conference may be gauged by the fact that the report 
of the discussions on the papers covered 1300 pages of 
closely printed matter. If the British Industrial “‘ Safety 
First ” Association can bring about a similar co-ordination 
of effort in this country, the beneficial results will, indeed, 
be far reaching. Mr. H..E. Blain, the operating manager 
of the London Underground Railways and the London 
General Omnibus Company, is the hon. secretary, and 
the temporary offices are at 31, Broadway, Westminster, 
8.W. 1, to which address inquiries should be directed. 


‘ 








HYDRO-ELECTRIC DEVELOPMENT IN 
TASMANIA. 


Tue report of the Tasmanian Government's Hydro- 
Electrie Department for 1917-18 shows that not only have 
new industries, dependent upon a cheap supply of elec- 
tricity, already been established in the island, but that 
still others are likely to be developed, and that fresh 
sources of water power are being sought. Of the industries 
already established the works of the Electrolytic Zinc 
Company at Risdon are now taking 4000 horse-power 
in electrical energy, and give direct employment to over 
300 hands. Steady progress has been made by the com- 
pany in developing its works, and a number of small 
subsidiary industries have either already been undertaken, 
or are in course of development, principal among them 
being the manufacture of lithophone and zine oxide, 
whilst it is proposed to develop a factory for rolling zinc, 
besides many others of considerable national importance. 

During the year covered by the report the calcium 
carbide works of the Hydro-Electric Power and Metal- 
lurgical Company, Limited, were opened at Electrona, 
near North-West Bay. The electrodes ordered from 
England were, however, of an inferior quality, and became 
exhausted during the training of the operators, The 
factory was, therefore, temporarily closed down until 
such time as its own electrode-making department could 
be set to work. 

Among the various possible industrial outlets for an 
extension of the hydro-electric supply the production of 
iron and steel in electric furnaces from the Blythe River 
Iron deposits is already attracting considerable attention. 
The manufacture of nitric acid, either by the are or cyana- 
mide process, is also engaging some degree of study. Experi- 
ments on the electro-culture of créps are under way, and 
are stated to have yielded good results, although it is 
indicated that further research is necessary before this 
outlet for electrical energy can be developed on a commer- 
cial scale. The manufacture of aluminium in Tasmania 
is also a probable development of the near future. Native 
Taw material apparently exists, while further supplies 
would be obtainable from Australia. 








Tue Great Eastern Railway Company is expecting 
delivery, within a month or so, of its new steamer, the 
Felixstowe. Two other boats are on order, 





British Patent Specifications. 


When an invention in communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment ie not illustrated the Specification is 
without drawings. 

Copies of Specifications be obtained at the Patent-office 
Sale Branch, 25, Svuth aon ildings, Chancery-lane, W.C., 
at 6d, each. * 

The date first given is the date of application ; the second date 
abridgment 








at the end of the is the date of the acceptance of the 
complete # pecification. 





INTERNAL COMBUSTION ENGINES. 


115,816 (5326 of 1918). January 4th, 1917.—CarBurerrers, 
L, M. F. Genety, 47, rue de la Republique, Lyons. 
Tals ic 0 iealtiteh: coxbegiaee Gediieed with ‘the. dhiect 
of furnishing an explosive mixture which is as nearly as possible 
of the same richness regardless of the speed at which the motor 
is running. The outstanding feature is the arrangement of 
the auxiliary starting jet in a separate chamber, of such pro- 
portions that the resistance which it offers to the passage of 
air will put a definite limit to the quantity of mixture which it 
supplies. In the illustration H represents the float chamber 
and D the suction box of the carburetter. A and B are respec- 
tively the auxiliary and main carburetting chambers with their 
jets X and Y. Above the main chamber B there is a light spring- 
controlled valve E, which is adjusted to be opened by the 
suction of the engine at a predetermined speed. The inventor 
explains that during slower running of the motor the suction 
being low in the chamber D, the valve E is shut and A works 
alone and feeds a carburetted mixture in which the amount 





N?1I5,816 


























N 
SSMS SENT 






of fuel increases in proportion with the suction. At a certain 
value of the suction the valve E rises and allows carburetted 
mixture from B to be fed. This mixture is at first very poor 
in fuel, and opposes the enrichment due to the action of the 
body A onthe total mixture. When the valve E is fully raised 
B works as an ordinary carburetter, and the mixture which it 
supplies, being enriched with fuel in proportion as the suction 
increases, tends also to enrich the whole mixture. But during 
this time the speed of the gases has become limited in A, which 
gives to the whole mixture a practically constant amount of 
fuel per unit of time. The total mixture, of which the amount 
fed per unit of time increases with the suction and speed of 
the motor, is then impoverished in fuel, owing to the constancy 
of the feed from A. It is possible suitably to gauge the chambers 
A and B so that the impoverishment of the total mixture due 
to the action of A exactly comp tes the enrich t of the 
total mixture due to the action of B. The amount of fuel in 
the total mixture will then be constant.—February 6th, 1919. 





122,772 (8907 of 1918). May 30th,1918.—CyLinnER CooLinG 
Jackets, Wolseley Motors, Limited, and E. Reeve, 
Adderley Park, Birmingham. 

On account of the comparatively low heat conductivity of 

the materials of which explosion motor cylinders are generally 

formed, there is a tendency for parts of the cylinder to become 
overheated. In order to dissipate this heat more readily the 
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inventor covers the cylinder barrel or liner A, which is made 
of good wearing material with a metallic envelope or layer B, 
which has high heat conductivity, combined preferably with 
high specific heat. The envelope is made in such manner as 
to ensure adhesion or molecular contact with the surface of the 
barrel. The envelope, in turn, is covered with a medium, 





which is well adapted to take up the heat and diffuse it into 


the atmosphere. The envelope rapidly conducts heat from 
any part of a cylinder whieh is liable to become excessively 
heated. This heat rapidly diffuses itself through a considerable 
— of the mass, and is taken up by the covering medium. 

e envelope may be of copper or other metal or alloy which 
has a high heat conductivity, and may be deposited upon or 
welded to the outer surface of the cylinder barrel or liner or 
may be cast thereover. If the invention is to be applied to an 
air-cooled cylinder the envelope is covered by an outer metallic 
envelope C, which may be of aluminium copper alloy or other 
metal which will readily take up and diffuse the heat. If the 


-| outer envelope has a melting point which is substantially lower 


than that of the inner envelope it may be put into position 
by pressure ; but if it has a melting point which is substantially 
higher than that of the inner envelope the latter may be poured 
in between the outer surface of the eylinder barrel and the 
inner surface of the outer envelope. In applying the invention 


to a water-cooled cylinder, the water in the surrounding jacket D 


is in direct communication with the metallic envelope.— 
February 6th, 1919. aac 


STEAM GENERATORS. 


121,449 (3006 of 1918). February 20th, 1918.—MEcHANICcAL 
Sroxers, R, Boizard, Lancey (Isére), France. 

If the ordinary types of coking stokers are used for burning 
poor coals or those having a large percentage of ash and small 
quantity of volatile matter, difficulty is caused by the fact 
that when such fuel is fed into the furnace it can only ignite 
by contact with the already ignited materia] or by the radiant 
heat of the furnace arch, because in many instances the radiant 
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heat from the arch is insufficient. To overcome this difficulty 
the fuel in the furnace, which is the subject .of this invention, is 
fed into the hopper at A and is kindled on coming into contact 
with the thick hed of fuel kept in a state of kindling by the 
blast B, the combustion process proper being effected at C 
on the travelling grate, which carries the fuel along progressively. 
The gases generated in the auxiliary furnace are carried over 
the bridge and through an upper flue with openings at D through 
which the gases issue and burn above the travelling bed of fuel.— 
February 6th, 1919. 


122,722 (2724 of 1918). August 12th, 1918.—SuPERHEATER 
Heapers, J. Gordon, Queen’s House, Kingsway, London, 
W.C. 2. 

This invention relates to steam superheaters, and especially 
to those of the kind in which looped tubes depend from two 
parallel headers, and in which the tubes are fitted to the headers 
by an expanding device placed between them. Various forms 
of expanding devices have been employed, including screws 
and wedge means, and the invention under review relates to 
an improved form of simple construction which is not likely 
to get out of order, and in which the requisite pressure or adjust- 
ment can be easily and precisely obtained. In the illustration 
the headers are shown at A A and the ends of one looped tube 
at BB. Each of the ends of the tube is fitted into a block 
C having tapered outlets DD fitting into openings in the 
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sides of the headers. It will be observed that the opposing 
faces of the blocks C C are sloped in two directions, and between 
these blocks there are fitted two wedges FE and F, which are 
held together by a bolt and nut G. It will be evident that if 
the nut on the bolt is tightened the wedges will be drawn towards 
each other and will tend to thrust the blocks apart and to force 
them towards the headers, thus making tight joints at DD. 
A single wedge as previously proposed is not likely to distribute 
pressure equally, but it will be obvious that the pressure exer- 
cised by the two wedges on the blocks is substantially even, 
and that the erection of the tubes is a simple matter. The 
contacting faces of the may be centrally grooved so 
that the edges of the faces only bear against the blocks, and 
any rocking or uneven movement is thereby prevented.— 


February 6th, 1919. ° 


TRAMWAYS AND RAILWAYS. 


122,729 (3525 of 1918). February 27, 1918.—REINFORCED 
Concrete Sterrers, J. A. Roberts and the United Alkali 
Company, Limited, Cunard Buildings, Liverpool. 

In concrete railway and tramway sleepers the attachment 
of the ordinary chair presents great difficulties and objections, 
weakening of the concrete sleeper resulting if the chair be 
attached to wood or metal members secured to the sleeper, 
whilst bolt fastenings cast in the concrete sleeper work loose in 
use and do not permit adjustment of the chairs to the rail gauge. 
This invention relates to concrete sleepers which extend trans- 
versely beneath both rails of a track, and is said to overcome 
the difficulties just mentioned. Each chair, combined with 
the sleeper, is composed of two portions, of which one portion 
is fixed in the sleeper, whilst the other portion is movable. 
The fixed portion of each chair is large enough to allow the rail 
to be dropped in place, while the rail is anchored in position by 
the other portion of the chair, rigid attachment being secured 
by a wooden wedge. The sleeper A is of reinforced concrete, 
and each of the metal chairs is made in two portions, one portion 
B being formed with the jaw C, between which and one side of 
the rail a wedge D is passed. The web E is embedded in the 
material of the sleeper A, so that B is held firmly in the sleeper. 
The second portion F of each chair is movable, and consists 
of a metal piece comprising a lower horizontal part to receive 
the lower flange, or foot, of the rail and a jaw to bear against 
one side of the rail when the wedge D is driven home. To give 
resilient support to the rail a pad G of wood or other suitable 








material is placed between the two parts of each chair. 
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désired. the two portions of each chair, instead of bearing 
direetly against each other at the side X where the jaw of the 
movable portion F is situated, may have packing or chipping 
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strips introduced to ensure an even surface between them, or 
liners of wood or other suitable material can be inserted 
between them for adiustment and to give any required resiliency 
or cushioning at these parts.—February 6th, 1919. 


DYNAMOS AND MOTORS. 


122,665 (15,978 of 1917). November 2nd, 1917.—-VENTILATION 
OF TOTALLY ENcLOsED ELECTRICAL MacuiNery, Electro- 
motors, Limited, B. Longbottom, managing director, and 
E. Greenhalgh, ** Harewood,” Birchfields-road, Manchester. 

The object of this invention is to simplify, cheapen and 
lighten the construction of the air chambers in electrical 
machinery, provided with the system of ventilation illustrated in 

Figs. l and 2. Each main element comprises two end boxes ; 

the box ‘A is shaped so as to form the common return passage- 

way, and a single inter-connecting chamber, and the box B is 
shaped to form. inter-connecting chambers 6 and c, separated by 

a diaphragm. Each box has two tiersj}of oppositely located 

sockets to house the respective ends of the tubular parts C, 

which form the longitudinal parts of the air passage-way. The | 

box A has two jointing facings which are respectively adapted 
to fit the jointing facing of the outlet FE or the inlet F, formed on 
the casing of the motor, and the box B has two sim‘lar jointing 
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facings. In the“arrangement illustrated one of the facings makes 
joint with a motor inlet facing and one of the facings make 
joint with a motor outlet facing. but the facings are made to a 
standard shape and distance apart, so that the boxes may be | 
reversed end for end, relatively to the motor, and so that the 
facings on the respective boxes when the latter are connected 
by the tubular members so as to form a main element, fit the 
corresponding facings on similar elements located above or 
below them. The top element consists of two similar boxes D, 
connecting to boxes A and B, and provided with sockets to take 
the tubular parts C. The boxes A, B and D, with the tubular 
parts. in between, are connected together by through bolts. 
In the drawings a single main element and a top element are 
assembled, and the path of the circulating air is shown by the 


claimed that the improved form of the coils gives better cooling 
and that, owing to a looser electrical coupling existing between 
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the windings, there is less liability to hunt or surge.—/anuary 
28th, 1919. : 


LIGHTING AND HEATING. 


122,660 (15,583 of 1917). October 26th, 1917.—-AvuTomatTic 
Arc Lamps, W. Engelke, ‘* Carfax,’’ Blenheim-road, St. 
Albans. 

This invention provides for an improved- construction of 
automatic are lamps, the motion of the carbons being obtained 
by means of a simple gearing, while another feature is the 
device for preventing the carbons being fed too far. Referring 
to the dfawings, the positive carrier | is supported on grooved 
wheels 2, and the negative carrier 3 by grooved wheels 4, the 
wheels running between the rods 5. Racks 6, 7 carried by the 
respective carbon holders each telescope into a fixed guide tube 
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21 or 22. A central pinion 8 engages the two racks, and 
on the same spindie with this pinion is mounted a worm wheel 
9, which is operated by a worm 10 placed transversely across the 
lamp, the worm being operated in the arrangement shown by 
a pawl 11 and ratchet 12, which is operated by the feed magnet 
13 in a well-known way, but any other mechanism may be 
employed to enable the feed magnet to actuate the worm. The 
device for preventing the carbons from being fed too far is also 
shown. When the negative carrier arm 3 reaches a determined 
point a pin 20, arranged upon the carrier lifts the paw! out 
of gear and thus automatically stops the feed.—January 
27th, 1919. 


TRANSMISSION OF POWER. 
123,010. (13,361 of 1918). February 2nd. 1918.—Bu,rtnes, 


A. G. M. Michell, 450, Collins-street, Melbotirne, Australia. 
This is a development of the original Michell thrust bearing, 
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arrows. It will be seen that a main element, or several main 
elements exactly similar to the one shown, may be interposed 
between the one shown and the top element, and that being so 
interposed would provide two, or multiples of two additional 
longitudinal parts of the zig-zag. In this way. the same pattern 
of motor may be fitted with the desired number of elements 
necessary for any given rating. The end boxes are usually 
cast, and the tubular parts C may be light castings, or light 
tubes ; generally the end boxes would serve for a given range 
of different sized motors, the varying axial lengths of the motors 
being accommodated by the tubular parts of appropriate length. 
— February 3rd, 1919. 


122,690 (1627 of 1918). January 28th, 1918.—Wrinpincs or 
Rotary TransrormMers, Submersible and J-L Motors, 
Limited, and H. K. Whitehorn, 18, Meadow-road, Southall, 
Middlesex. 

The object of this invention is to improve the arrangement 
of the windings of rotary transformers possessing separate 
windings on one armature. Instead of the conductors of the 
different windings occurring in each armature slot, the arrange- 
ment enables each winding to have its own set of slots. The 
upper figure gives a section of an armature of a machine for 
converting, say, direct current into alternating current, showing 
the arrangement of the conductors in the slots as hitherto 
adopted, the direct-current conductors D and alternating-current 
conductors A being placed in the same slot. Inthe lower view 
the direct-current conductors D and the alternating-current 
conductors A afe arrangéd in alternate slots. By this method 
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it is claimed that a’ better space factor is obtained, that there | in which the thrust blocks, instead of rocking in one piece to 
are only half the number of coils to insulate, and that the winding eo entrance for the lubricant between the two rubbing 


has a better shape for forming. The evohute parts of the coils 





are shown at E in both views for comparison. It is further | allow the entrance of the oil. 


‘aces, are formed in one piece and made sufliciently flexible to 


—— 


also adaptable to journal bearings. In the accompanying 
drawings, Fig. 1 is an axial seotion of the thrust bearing and 
thrust collar on the line I, Tof Fig. 3; Figs. 2 and 3 are puartia} 
end views, and Fig. 4 a developed —_— section on the curved 
line IV, IV, of Fig. 3. The bearing b A, six in number, form 
an annualar series, being rigidly supported by being formed ag 
parts of a common casting which transmite the thrust from the 
rotating thrust collar S to the fixed casing T of the machine. 
Each of the thrust blocks A ie relatively thiek at its point of 
support, but is reduced in thick in its leading portion, the 
motion being in one direction only as indicate dby the arrows, 
Each block is attached to and supported by one of tho rilys or 
spokes U of the casting, these spokes being attached to the central 
boss V, and connected together for the sake of additional strength 
and rigidity by the ae ring W. The rear side of the 
boss V may be formed with a spherical surface Y fitting a corre. 
sponding spherical seat in the casing T, and so permitting the 
whole casting to swivel and distribute the total pressure equally 
between the various blocks A. The boss V may be furnished 
with an extensiontin the form of aring, as shown by dotted lines 
at Z, Z to make contact with the central portion ot the collar 
S. Where it is desired to enclose the bearing in an oil-tight 
casing, this construction may be used to prevent leakaye of 
oil along the shaft, the contact of the surfaces Y and Z obviat ing 
the necessity of using a stuffing-box or the like.—February 3rd, 
1919, 








Forthcoming Engagements. 





TO-DAY. 


Tae Encineers’ Crus, Mancnester.—Ladies evening, 
7.30 p.m. 

Royax Instirution or Great Brrrarn.—Albemarle-street, 
Piccadilly, W. 1. “ of Hearing from a New Point 
of View,” by Professor A. Keith. 5.30 p.m. 

Junior InstirvTton or ENGINEERS.—-39, Victoria-street, 
Westminster, S.W. 1. Paper, ** A History of the Locomotive,” 
by Mr. Ernest Hooper (Lantern). 7.30 p.m. 

Puysicat Society or Lonpon.—Imperial College of Science 
and Technology, Imperial Institute-road, South Kensington. 
1, ‘“* Some Characteristics of the Spark Discharge and its Effect 
in Igniting Explosive Mixtures,”’ by Mr. C. C. Paterson and Mr. 
Norman Campbell; (2) A Demonstration entitled “ Invisible 
Light in Warfare,’’ by Major R. W. Wood. 5 p.m. 

Tue Roya Sanrrary Instirute.—90, Buckingham Palace. 
road, 8.W. 1. Conference on Post-War Developments Relating 
to Public Health. For programme see page 248. 


SATURDAY, MARCH lb5rs. 


Roya InstirvoTion or Great Berrain.—Albemarle-street, 
Piccadilly, W. 1. ‘* Spectrum. Analysis and its Application 
to Atomic Structure,” by Professor Sir J. J. Thomson. Lecture 
Il. 3 p.m. 


MONDAY, MARCH lira. 


Roya, Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture. ‘Coal and its Conservation,” by Mr. Wm. 
Arthur Bone. (Lecture II.). 4.30 p.m. 

Tae InstrruTion oF Sanitary Enorverers.—Caxton Hall, 
Westminster, 8.W. 1. ‘‘ Sewage Disposal by Dilution, including 
Chlorination of Sewage Effluent and Treatment of Sludge,” by 
Mr. W. C. Easdale. 7.30 p.m. 


TUESDAY, MARCH 18ru. 


Tse Instrrution or Execrricat EnctIneers: Scorrisu 
Centre.—The Rooms, 207, Bath-street, Glasgow. Discussion, 
“* Regulations for Arc Welding,” and the President’s address 
to the Territorial Centres. 7.30 p.m. 

INSTITUTION OF PETROLEUM TeECHNOLOGISTS.-House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
* Plant Employed in the Pereussion Systems of Drilling Oil 
Wells,” by Mr. Maurice A. Ockenden. 5.30 p.m. 


WEDNESDAY, MARCH 19rn. 

Royat Society or Arrs.—John-street, Adelphi, W.C. 
Paper, * The Distribution of Heat, Light and Motive Power by 
Gas and Electricity,” by Sir Dugald Clerk. 4.30 p.m. 

InpustrRiaL Reconstauction Councit.——Saddlers’ Hall, 

Cheapside, E.C. 2. “* The Fiinctions of Government in Relation 
to Education,”’ by Rt. Hon. H. A. L. Fisher. 4.30 p.m. 
Royat Meteoro.ocicaL, Socrety.—Rooms of Geological 
Society, Burlington House, Piccadilly, W. 1. Lecture, “ Atmo 
spheric Conditions which Affect Health,” by Mr. Leonard Hill. 
5 p.m. 


THURSDAY, MARCH 20ru. 


Roya Institution or Great Barrrar.—-Albemarle-street, 
Piccadilly, W. 1. ‘* Firecracks and the Forces Producing them,” 
by Professor Chas. H. Lees. 3 p.m. 

Tue INSTITUTION OF ELectricaL EncineErs.—lInstitution of 

Civil Engineers, Great George-street, Westminster, 8.W. 1. 
Discussion on recent lectures on “* Dielectrics in Electric Fields,”’ 
by Mr. G. L. Addenbrooke. 6 p.m. 
Tue INsTITUTION OF MINING AND METALLURGY.—Rooms of 
Geological Society, Burlington House, Piccadilly, W. 1. ‘* The 
Volatilisation of Gold,” by Sir Thomas Kirke Rose ; “ Cobar 
Stope Measurement Methods,” by Mr. W. 8. Curteis. 5.30 p.m. 


FRIDAY, MARCH 2lsr. 


Tue Institution oF Mecuanicat Encixeers.-—Institution 
of Civil Engineers, Great George-street, Westminster, 8.W. 1. 
Paper, ‘‘ Jigs, Tools and Special Machines with their Relation to 
the Production of Standardised Parts,’’ by Mr. H. C. Armitage. 
6 p.m. 

Tue Instrrution or Exectrrica, ENGINEERS AND THE 
Royan Society o¥ MepicingE (Etecrricar Section).—Barnes 
Hall of the Society, No. 1, Wimpole-street, Cavéndish-square, 
W. 1. Joint meeting and discussion. Papers, “‘ Some Notes on 
Electrical Methods of Measuring Body Temperatures,” and 
** Some Notes on the Electro-Cardiograph,” by Mr. R. 8.Whipple. 


8 p.m. 

SATURDAY, MARCH 22np. 
Roya Institution or Great Britar.—Albemarle-street, 
Piccadilly, W. 1. “ trum Analysis and its Application to 
Atomic Structure,” (Lecture III.), by Professor Sir J. J. Thom- 
son. 3 p.m. 


TUESDAY AND WEDNESDAY, MARCH 25rx anp 26TH. 


INSTITUTE OF METALS.—Rooms of Chemical Society, Burling - 
ton House, Piccadilly, W. 1. For programme see page 214. 
4 p.m. both days. 


THURSDAY, MARCH 27ru. 


MANoHwESTER MerTatiurcicaL Socretry.—College of Tech- 
nology, Manchester. ‘‘ The Malleablising of Cast Iron,” by Mr. 
J.S. MeCraith. 7.15 p.m. 


FRIDAY, MARCH 28ru. 


Tue Paysicat Society or Lonpox.—Imperial College of 
Science, Imperial Institute-road, South Kensington. Discussion, 
‘* Metrology in the Industries,” to be introduced by Sir Richard 





The same general principle is 
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SAMMI ooo NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 


SITUATIONS OPEN (continued) 





Colonies, acting on behalf of the 
Government of wr OFFER for 
DISPOSAL about 163,720 

SLEEPERS, suitable for 45 Ib. B.S. flat-bottom 

rails, 3ft. . i with about 50 tens of STEEL 

S for the 
eye te “pers and ind Keys are are prope at the works of the 

Workington Tron amy i 


oe aga The. Crown Agents for the 


tained “at 
sa vexend FoR. THE ColoNtEs, 4* 


varticulars ma 
further 6 WN 
Millbank, 5.W. 








G. R. 


RY DIRECTION OF THE DISPOSAL BOARD. 
Nationa Rifle Factory 
a (No. 2), GARRISON-LANE,  BIRK- 

MINGHAM 
R SALE by PRIVATE, TREATY. 
description 


p ie 3 z doesn a brief 
ACCESS i lowin - From Gatrinon. lane and Artil- 
lery-street ; 


trams pass the 
factory 

Main Duildines : Steel-framed, 
with brick outside walla: 

steel roof boarded and cov 
ruberoid, part glazed (saw 
teeth), comprising ten bays 
ro wide, four bays 120ft. 


Subsidiary buildings comprise : 
‘Transf: 


CONSTRUCTION .. 


‘ormer House, 
ing, Annealing and Smiths’ 
Shops, Polishing, Browning 


and Pickling § ops, Boiler 
and Oil Pump-bouse, Stores, 
Offices and View Rooms. 
Three floors, canteen, lava- 


ies, &c. 
Two electric lifts, 
taircases., 
3a. Or. 10 p. (about). 


two fire- 


oF LAN 
ales OF BUI ib. Ground floor 43,810 super feet. 
NGS Available for extension 6006 
ND sq. yd 
OWER A 
a LIG HTING Riegric. 
TING ns . and s 
BOING 8 ~. »+ Could be prov bere ore from adjoin- 
a. Midiand Railway at same 
CANAL Birmingham and Warwick Canal 
300ft, frontage, 


CE S ereaet 
ae TIO 30 clerks. 





3-R AC. 
“OMMODATION rsons, 
pe had on application to 


¢ : es bg 
oe Or POSAL BOARD. Factories Section, Charing 
Cross- buildings, Embankment, London, WL. 2 3053 





G. R. 


BY DIRECTION OF THE DISPOSAL BOARD. 


Neto Aero Engine Factory. 
HAYES, MIDDLESEX. 

‘O BE SOLD by PRIVATE TREATY, 

The following ‘s a brief d 


ption 
CATION Frovting "Blyth. ‘road, 4 mile 
26 from Bayes Goods and Pas. 
senger Stations ‘G.W.R.) and 
» , en anal Grand 
LDINGS Main! ‘brick steel roofs 
gpg covered > ith tiles a felt ane 


floo a thm 

Other buildings "of 1 timber con 
struction with tiled or corru- 
gated iron roofs and concrete 


floors 
The principal buildings. are:— 
a: Fate: with gallery, and 
ed with two 3-ton electric 
ti Ground 


Main wie ofhoes. 
Ine 74s .* two floors, cover- 
ng 


Other b uildings inclade Stores, 
Workshop, Saw Shop, Foun- 
dry, Power- 5 mithy, 
Roller - house Mess - rooms, 

arage, 

Total groun hed buildings, 
4,532 super feet 

The factory has a used for 
the manufacture of aero 


G. R. 


BY DIRECTION OF THE DISPOSAL BOARD. 


National Aircra lator 
FACTORY, No. 1, WARWICK-ROAD, 
GREET, BIRMINGHAM (Ref. So/103). 


FOR SALE by PRIVATE TREATY. 


The following adhe a brief description : 
SITUATION Fronting on Warwick-road, with 


es. 
Small Heath, 1 mile. 

BUILDINGS .. Brick-built, with slated roofs 

and concrete floors, compris- 


ing :— 
‘Tinsmiths’ Shops (two), area 


700 sup. 
ock Shop. area 3150 sup. ft. 
Tube Mills (three), area 27,550 
4 gt two storeys. 
o Annealing: Shops (three), area 


omtices (two floors), 4234 supe 
Stores, Weldinz Shop. 


ouse, Carpen 
Shop (2340ft. sup.), "hen. 
ries, & 


c. 
Total ground area of factory 

bullaipes. 85,300 super ft. 
The f: y has been used for 
the wore Fo Ban of aircraft 

radiate: 

AREA OF LAND.. 3 acres, about. 
POWER _ AND 


LIGHTING Elettric. 

HEATING .... Hot-air ‘system. 
OFFICE .ACCOMMO.- 

DATION .. _.. For 20 clerks. 
ME ROOM A 

COMMODATION 140 persons. 

urther particulars of > fi y y be had o; 

application ISPOSAL BOAR Factories 

Section, uns Cross-buildings, Embankment, 
London, wc, 3056 





Assistant Civil Engineer 


gi A and SURVEYOR REQ 
ek Harbour Engineer's Department, Colombo 


ED for 


Commission, Ceylon. for two years’ 

ocrvjow with coume extension. 
duties will consist of Taking Levels and 
Soundings, Supervising the work | of 
Drawings and Estimates for New 
also have a practical a 
of Building .Design and Construction, including 
Reinforced Work, and must be capable of 
pages ey Salary £500-£25-£600 per annume 


Avely at og - by 7 letter giving age and summary 
'. v 

of palisentions and experience the CROWN 

A R THE COLONIES, 4, Millbank, 8.W. 1, 

quoting Mi isos4, 3077_ 





CONTRACTO 


Royal National Lifeboat In- 
STITUTION’S STORE YARD, POPLAR, E. 
CONSTRUCTION. OF NEW BOAT SHED 
AND STORE. 

The Committee of Management of Bat Pana 5 
National Lifeboat eric are pre Pee aperet 
TENDERS for the CONST ON of a BRICK 
ee and STORE vy the Institution Store 


Copies of the bills of quantities, = of Tender, 
terms and conditions of {contract tion 





hit. 





may on "Ee ngineers, 
Messrs. Douglass Lewis and Douglass, 15, Victoria- 
street; Westminster, bs Set 1, on or after the 
of March, 1919, accompanied by a deposit of £1 (One 
Pound), which’ sum will be returned on receip a 
bona tide Tender 

Copies of the toring ve will i. * a ag by the 
Engineers on or date a cost of 
£1 (One Pound), which sum is me pot = AL. BY 

= —_ ed 


enc . 

i aa ‘quantities: in a sealed en 
camace “Tender for Store Yard,”’ an 
hame an \dress 
envelope is to be enclosed in an outer envelope, and 
delivered to the Seeretary. Royal National Lifeboat 
Institution, 22, me! Cross-road, London, W.C., 
at or before Noon on the 7th day of April, 1919. 

The Royal National Lifeboat Institution do not bind 








themselves to accept the lowest or any er. 
GEORGE F. SHEE, 
ry. 
22, Charing Cross-road, 
London, W.C., “March, 1919, 821 





— parts. 

pea OF pam... 

WE filectric and gas. 

LIGHTING Electric. 

HEATING Hot water and radiat 
and slow aombeation stoves. 

ce ‘ One, 340ft. in lensth. 

WAT Public main. 

OFFIC i ACCOMMO- 

DATIO For 60 clerks. 


MESS - ROOM AC- 
agg na For 
culars_ may oe on application to 
the 2 DISPORAL | BOARD, Factors es Secu Charing 
Cross- buildings, Embankment, London, W.C.2. 3054 





G. R. 


BY DIRECTION OF THE DISPOSAL BOARD. 


National Aircraft adiator 
FACTORY, . GREAT CORNARD, 
NEAR SUDBURY, SUFFOLK. 


FOR SALE by PRIVATE TREATY. 
The following dl a brief description 





SITUATION . One mile from s hadbury Station, 
es R., just off main road 
approached by good 
public road th m. 
BUILDINGS .. Mainly brick-built with boarded 
‘ and slated or asbestos-tiled 
Foote: A on north side, 
floors, 
PE 
= Wor hop, aren 7537 
Boller-hose, One. acme 
Sho og, 
Acid Btore Mess- a Lava- 
Total “aren “of buildings, 10,199 
sup. ft., all ground floor. 
The factory has been used for 
manufacture and repair of 
rad rs and gun - cotto 
cylinders. 
AREA OF LAND.. One acre 
POWER _AND 
LIGHTING Gas. ~* 
G as Hot water. 
OFFICE apomeo- 
ee A SOE oid ia sai For fire clerks. 
COMMODA TION For fitty perpceis. 
, Further lars may be o| ed on application 
to the AL BOARD, Factories Section, 


Chari 
VET See) en le 


Tenders for pases Pillars | &* 
REQUIRED by ~ Senrey, = yi in 1913. 
iat. oe for. the ‘8 

ee we mA 





— of Sir A. L. WEBB, OMG. mmmneotins 
Engineer to the Egyptian and S 
Se a snags ener. Broadway, Westminster. 
8.W. up to m on 25th April, 1919. 

Gey of speci \eation and souaitlons of Tender may 
be seen at the above offices. 3151 





[he Great Indian Peninsula 
— COMPANY. 








The Directors red to receive TENDERS 
for the SUPPLY oft the to sowing STORES, ee 
; reas 
8. 
Steel Rails me F’sh —- ) 
Steel _ sh-bolte, &c. 65:2 tet eeey? Oe 
Tie-b sop“ ‘ana ¢ Ceres ok 2) ee ee 
Cranked Fish-plates enten € 
W and Axles and Steel Axles" é& ) 
Helical and Volute Springs ewe ) 
Tyre-retaining Rings and Botta 366 S5 ) 
Seclteations and forms of Tender may be ob 
ions and forms I 
at this office on payment of the fee for "the Saute: 


tion, which payment Po not be returned. 

ust be di yey in yam nol envelo| pres ser 
sealed ad a undersigned, 
? render for ates — 0 “risk plates, or as the 


w w $e — a o'clock a.m., OR 
coda} , the "ist PD 
'h 5, tors do not bind themselves to accept 


the } it of ‘ender. 
lee ee R. H. WALPOLE. 
Secre' 


hale *s Offices. 
48, Coptha lavenue, N.C., London, 
‘9th March, 1919. $152_ 


geri Borough | of Hudders- |‘ 





TECHNICAL CO COLLEG 
APPLICA’ ‘0 is are evel for HA sftion of 
Vi 
LECTURER | in MECHANICAL GINEERING. 
Further Pettifer on on application t 











Leeds Technical § School. 


DEPARTMENT | OF MECHANICAL 
ENGINEERING. 


LECTURE gn agg ol t. sive Sieowetiens and 
Laboratory Instruct: ub: 


Way: a CORSSRUTIOM AL, ENGINEER eae for 


: iy ex 
tion ‘of Iron Buildings, &c.,- with Estimating and 
Drawing-office sxperignss. ust + age 
not to ex ( salary equivalent to 
£300 per annum, with - Five. years” 





v “ts. 
agreement Write, etatids - ope all particulars o 
experience and uP of testimonials, to Z: J. 738. 
care of Deacon’s, 7, Leadenhall-street, London, ¥. £.% 





jects ; 
preferably = Dalversits: B, veauivelent qualifica- 
tions, and —y~ wi «4 


Commencing from £260 to £300 
Written applications, with copies of veatimonials, 


should. be forwarded on or before 31st March to 


aceasta 
JAMES GRABAN.. nA 
Education Offices, Leeds, ay en 
March, 1919. 2938 





Bereug ugh of » Kidderminster.— 


APPOINTMENT OF BOROUGH ENGINEER 
Connal’ SURVEY 


The T uneil invite APPLICATIONS for ag 
POET of. BOROUGH ENGINEER and SURVEYOR 
bs geet must be Members or Associate Men 
of t is ne oe - ~ vil Engineers, and have prac- 
tical iponieter < of Modern Roadmaking and Revels, 
shoul step be conversant with the most recent 


Government Board in 
Schemes. 
me op _— 


‘he uired to devote 
his whole time to the duties of 
Office acco; tion and ost ill be provided by 
the Corporation 


Salary, £450 a year, rising ri five annual incre- 
ts of £20 to a maximum of £550. 
Applications, stating aze, previous experience and 
—" position, with copies of not more than three 
gm gr * aileseemes to me not later than 


the 3 31st March, 191 
J. H. THURSFIELD, 


Town Clerk. 
Town Hall, Kidieentocter. 
March, 1919. 29044 


(ity of Bradford. _ gaan? 


TMENT. 

CHIEF ASSISTANT. “ELECTRICAL ENGINEER 
APPLICATIONS are INVITED for the POST of 
CHIEF ASSISTANT ELECTRICAL be tel gr in 

ty Department of the Bradford Corpora- 


d to assist the City 


ly in connection with the 
tg of Electrical E , 





dprcicoanans of 
rd to Housing 
lected 











ucation, and 
Design and Operation of Electrical and 
Converting Plant and Transmission and Distribution 
The salary attached to the it is £750 annum. 

The successful candidate 1 be requi to devote 
his whole — to the duties of the office and to reside 
within the city. 

Cp csemes. members of the Council will be a dis- 
qua 

Lists of ania and forms on which cb opetentions are 
to be made may be ol-tained from M. Roles, 
Bra Electrical Engineer and Manager, Town Hall, 


fo 

Applications, entomel bag fig Assistant Electrical 
Eng accom, copies of not more than 
three textsmonials "irbich Mal not be returned), to be 
sent in t not later than the first post 
on Thursday, the 7th X March, 

FREDERICK STEVENS, 
Town Clerk. 


Bradford, 
10th March, 1919. ~ 2972 


City of Bradford. — Electricity | ¥ 
DEPARTMENT. 
MANAGERIAL ASSISTANT. 
PLICATIONS are INVITED for tbe POST of 
M none het ASSISTANT in the Electricity De- 


Town mh, 





partment ord Corporation 

person appointed is required to assist the City 
E E. —. and Manager in all matters 
a ing to the managerial side of the under- 


mo yp eh jponsible to him for the immediate 
i of the clevical and and La pepe vi staffs. 
pplicants must be well Fee a pore 
ved a sound commercial bua: | ex 
ustiertaking or firm, prefera! erably” engased ae the, b 
manufacture of 


of electricity supply or 
trieal machinery or ap fe 
‘he salary attached the t is £500 annum. 
he candidate ‘will he to devote 
his whole time to the duties of the and to reside 
—— the a" 
members of the Council will be a 
aunealarait 
ts of duties and forms on ~~ al —»> 
be made may be obtained from cman Roles. 
Gere — Engineer and ae. = n Hall, 
Managerial Assistant, Elec- 


Fg meee endorsed ‘ 

Department,’ accompanied by copies of not 

an * than three Lg ww (w! hich will not be 

returned), to be sent in time to reach me not later 

than the first post on on Thursday, the 27th » ey 1919. 
FREDERICK. STEVENS, 


Town Clerk. 
Town walt Bradford, 
Oth March, 1919. 2973 


Royal Siamese State Rail- 


ways. 
APPLICATIONS are invited t POSTS of 
Vosenee., MECHANICAT. TOREME 
a must be highly trained mechanics, well 
in Locomotive ‘Building and Repair, Boiler, Smith. 
Found and nee Work, and Oxy-acetylene Weld- 
; must also be capable of successfully con- 
trolling The en i 
pares A 350 ticals per month, rising to 
mont; pproxi mately 13 13 ticals equals £1—with 

travelling and field ip a 
_ Apply by letter to Messrs. 3" SANDBERG, 70, 
Le ee treet, Westminster, s W. 1, stating age, full 
articulars of experience and enclosing copies — 











testimon: als. 
Royal Siamese . State Rail- 
ae ie ays. 
APPLICATIONS ited the POST of 
ASSISTANT CHIEF *RCHANICAL, aeCene. 
Applicants Fg have had good technical and, 
general education and ring lud 
ing the Building, Repair and en macnn pol f Loco- 
motives, Carriages and Wagons, Drawing-office = 
over 


Work: oe Seapets. Age not 


e! 

mately 13 ti ticals 

field allowan on ticals per month, with travelling go 
App’ by ‘Jetter to Messrs. P. SANDBERG, 70, 

Victoria-street, Westminster, Sw. mK wives tow | age, full 

ao rs > = lg of education and experi — of 
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ANTED. s MANAGER to Take Charge of 
and . Coe eee See. TS an 


WwW 
previous experience and salary, 207, ‘The. 


fice, 





get 
"a8e, 





WAGs: s a zouEe ENGINEER having 
Meckanor, to = with a view to eventually 
man. Good 





1 ~% le prospects for suitable 
ise PeAvonresan: used to zis and ‘Tools, 
one with some knowl: -of Engine Design preferred. 
LT an ASSISTANT ORKS MANAGER, ee to 
work of a moderate size.—Address, 3045. T Rpaincex 
7ANTED, an ASSISTANT CHEMIST for a Large 


Engineering Works in Luton; must 
capable of accurately Analysing Tool Steels, Cast 
Trons, &c. State iculars of training, age and 
salary required.—. ress, 3124, The Engineer lo 

A 





7ANTED, _ANALYTICAL CHEMIST to Take 
Laboratory in Siemens Steel — — 
Address, 3123, The Engineer Office. 3123 


W43SirEp. an BOCERERR to Superintend Engi- 

“and Shops in connection ‘with . large ateel 

St otew"les in South -Wales.—A soa. 
required, &c., 2752, The i 





Lees AssiSraNt W Wolke fas 





The Sut 


ANTED for AEROPLANE FACTORY the 
. Continent competent CHIEF ENGINEER. who 





an 

—Apply in-the first place, , experience, 

= wiedge of Continental languages, any), and 

pproximate salary required to 18, c.o. W. H. 
TH and SON, 55, Fetter-lane, London, E.C. 4. 
3044 a 





ANTED, for Mesopotamia, Fizpertenced COM- 
MERCIAL and ENGINEERING REPRESEN- 
TATIVE; good prospects for a man.—State 
experience , “4 Z.A. 731,: care 
. Leadenhall-street, , a. 3080 A 4 
ANTED, for the Open-hearth Department of 
South Wales Steel Works, a competent 
MANAG experienced in both Basic { os 
salary required and details of training and == 
pare + Mone 2642, The Engineer Office. 


seven | FIRST-CLASS EECRAERRS 





ui 
Ltd., New’ Bridge-street, EC. 4. : 3179 a 





TANTED, WORKS MANAGER for Works in Mid- 
area, employing j 


one hundred hands ; 
con 


phe neg Press W: and * good 
worker ; first-class salary paid 

to the right man. oie, worker; “hrsLclase salary paid 
‘ve concern ; 2k pe ce oy 

as ee two-thirds practice and one of theory; no 
Il be entertained to. candidates — 


forty years rs of age.—Address, 2772, The Engineer Oifice. 
. 2772 a 


ANTED, YOUNG CIVIL ENGINEER as ASSIS- 
TANT to MINES nee on eatensive quarry 





experienced in Surveyi.g, Levelling and 
ing Out ‘Quantities. "state wet, e€Xperience and 
salary required.—Address, 3138, e E 


3138 a 





Selling oeatnetion. It is 
should be well acquainted with 


perienced i organisation both 
saa abroad. "The selected applicant will contre the 
cain g Departments, and home, coloniat and 
loreign tives r 





ves al 
offered. is permanent and progressive; a high 
ee rate of remuneration’ will oy paid: to = 
tren eric comadles )}, should be "details is 
in sti confidence), ou ve 3 
as ate in airct age and salary desired, and <r 
be : addressed to sis0, Tne Engineer Oifice. slbU A 





NY bets thay MEN or WOMEN with Rclentite ioe 











ti velopment and REQ 

and “SDVICE should COMMUNICATE with the 
ADVERTISER, who is willing to help.—Address, 

3093, The _ Office. 3093 a 
GENFRAL MANAGER is BEOvineD by an 
—_ o' ae a aud 
Motor Car Manu ~- facturers in to, Midlands Ray = 

ence 

Similar work to 45 preferable. ute 


essential ; 
@ suitable man, an excollent ition and good sa 
Seattle tape ess Siw 
ally.— n rs 
te. fes essrs. "Binaent an a id Co. Sol: licitors, 6, Bennett’ 8- 





Mess: 
hati, birming! 
ASSISTANT, ——— bsg and ESTIMATING 
INEER ; years; good corre- 
‘Commercial, 


spondent, and Jensenaiene 

experience : Electric Crane Wor! Manchester dis- 
trict. Salary and — partioulars. —Address, 3042, 
Tne Engineer Office 3042 a 
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cath 
HIEF DRAUG REQUIRED 
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orks, emplo: t iso" dis ; of turing meth wt REQUILED by or or 
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L ay =e MAN REQUIRED for. =— D*35 of JIGS and TOOLS. First-class Men. and “salary required. “Reply, 
ence essential LE my! AN Al 2 in the} = Address, 
an asset.—A Se fa . age and salary ence, &c., 2771, cer Office. : D . MEN  REQUI 
required, sadness. i wy . be es OE BEEN nol a vIRE 
fe _ Si. . 
oes, =a for Firm, in North, of a PLCORTOMAN end ee When’ dut a can be Be ‘commonest 
man u ery a Gears; mug 3169 A 
be well in touch with shippers. State terms.— or wit Posen at srectng See. saleny and oo = 
Aaavess, $176, The Engineer . 3176 4 | monials. 3087. The Engineer o— “iS 5 comma DEAUGHTSWAN WANTED nell 
ANAGER WANTED 1 for an Established Engi- rn ant Work.—-Write, stati beri. 
M Works London, making Steam | WANTED D the (pottions ae ORsaN A. by ens en ata me Oe oe salary req to 2604, The Engineer Olice, 
i000 hands di Fraction Ea repetitt k Controls: an and ssoential.” 'S pg er | —- 
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The Utilisation of Peat for Power 
Generation. 
By JOHN B. C. KERSHAW. 
No. II,* 
Ill. CaRrBonisina. 


Many processes have been devised for carbonising 
peat in closed retorts or ovens, the aim being to 
produce a more condensed and marketable form of 
fuel than is obtained by briquetting or machine 
treatment of the raw peat. In these processes the 
air-dried machine-treated peat, obtained as already 
described under section 2, is employed as the raw 
material of a further process of enrichment, artificial 








Me V//7 7 


“THe Encinecr” 


mitted directly to the charge without any losses by 


| convection or radiation. By this means some of 


the difficulties of heating the charge of peat are 
overcome, but the method is applicable only where 
electric power is generated at an exceptionally low 
cost, as in Norway. The gas produced from the 
peat is used to dry the blocks before they are placed 
in the retort, ina long heating chamber operated upon 
the counter current principle ; and the tar obtained 
is worked up for the usual by-products of the peat 
coking process. 

The Ziegler Process.—This method of carbonising 
peat in closed retorts was brought out by Dr. M. 
Ziegler in 1892, and it has been worked successfully 
since that year at several localities in Germany and 
Russia. The peat, in this case, is carbonised by 
the application of artificial heat, obtained by burning 
the gas given off from the retorts. Where the 





























_ ae 








Yi 
F Z . 
Ys YY 


a, air inlet ; 6, generator ; c, gas outlet ; d d', air inlets to fire-box ; e, scrubber ; /, trap ;¢, purifier ; hk, gas collector ; 
j, regulator ; and 4, aspirator. . 


Fig. 5—SECTION OF PEAT-GAS PRODUCER PLANT AT SKABERSJO 


heat being employed to drive off the remaining; process is most successfully worked the surplus gas 
moisture, and some of the hydro-carbon gases. | suffices to generate power for operating the dredging 
None of these processes has yet obtained general | and pulping machines, by aid of which the peat is 
application, for the simple reason that, in the| won from the bog; and the waste heat of the gas 
majority of cases, the increase in the calorific value | which passes away from the retorts is also utilised 
of the chief product (peat-coke), and the value of | to dry the peat blocks before carbonising. 

the recovered by-products, is not sufficient to cover| As regards the output of solid fuel by the dry 
the costs of the additional treatment. Under | coking process, about one-third of the weight of the 
certain conditions, as regards the market for peat- | raw peat charged into the retorts is obtained as peat- 
coke, and for the creosote, light oils, acetate of lime, | coke, specially suitable for smith’s use and metal- 
and other by-products, the peat carbonising pro- | lurgical work, on account of its low contents of 
cesses can be worked successfully, however; and! sulphur and ash. According to an estimate made 
both in Norway and Germany there are installations | by Dr. Ziegler, the yield of by-products from a plant 
of this type in actual operation. The processes are | coking 100 tons of air-dried machine peat per 24 
distinguished as dry or wet carbonisation, according | hours will be as follows :—Creosote oil, 3100 Ib. ; 


as to whether dry heat or superheated steam is! acetate of lime, 1320 Ib.; sulphate of ammonia, 
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(No. 302,322—November 3rd, 1916), for an improved 
form of retort, in which the heating is to be effected 
in three stages, by heated non-oxidising gases, 
which pass over and through the mass of fuel. 

Wet Carbonising Process.—The wet carbonising 
processes depend upon the use of superheated water 
or steam and of considerable pressure for raising the 
temperature of the peat to 300 deg. or 400 deg. Fah. 
In the writer’s opinion it is doubtful if any real 
carbonisation occurs at this temperature, and it is 
much more probable that the hardening effect of the 
treatment upon the peat is due to the breaking down 
of some portions of the cell structure, and to the fact 
that more of the water and moisture can be expelled 
afterwards by mechanical pressure, than is the case 
with ordinary machine peat. 

The most noteworthy of these processes of peat 
carbonisation was the Ekenberg process, which was 
brought out in 1904, and was tried, upon a working 
industrial scale, in Sweden. The wet carbonising 
furnaces used in the trials consisted of a series of 
iron pipes, some 36ft. long, through which the wet 
peat, in the form of finely divided pulp, was forced 
at a pressure of 150 lb. to the square inchiy Each 
tube was double, and the peat pulp, af i 
down the larger outer tube, returned along the 
inner smaller tube, and thus gave up some of its 
heat to the incoming pulp. The outer tubes pro- 
jected for half of their length into the fire-box of the 
furnace, and were heated there to the required tem- 
perature by coal or gas. Ekenberg claimed that this 
heating under pressure destroyed the cells of the 
slimy hydro-cellulose compounds, which enclosed 
a large proportion of the water contained in the peat, 
and that, aftcr submitting the peat to his process, the 
greeter portion of the water could be expelled by 
mechanical pressure alone. The water-free wet- 
carbonised peat tested 11,000 B.Th.U. per Ib., and the 
cost of production was estimated to be from 6s. 8d. 
to 8s. 9d. per ton, according as to whether machine 
or hand labour was employed for winning the peat 
from the bog. Although the Ekenberg : process 
received an extended trial in Sweden, and was much 
discussed, having been the subject of a paper read 
by the inventor before the Iron and Steel Institute 
in 1909, the writer believes that it is not now in 
operation, the costs of operation having proved 
excessive. A modification of the process has, how- 
ever, been introduced into France, and has been 
operated successfully, in the development of the 
peat deposits, in Ille-et-Vilaine. The following 
description of the process is taken from an article in 
Comptes-Rendus of September 3rd, 1917, by Messrs. 
Galaine, Lenormand and Houlbert :— 

“ The peat is first treated in presses of the Mabille or 
Aurep type, which give a pressure of 710 Ib. to 1420 Ib. 
per square inch, and easily reduce the original water 
contents of from 80 or 90 to 60 percent. The partially 
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autoclaves, where they are heated by steam to 
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Fig.6—PLAN OF ENLARGED PEAT POWER PLANT AT VISBY, IN GOTHLAND 


employed to act as heat carrier to the peat contained 
in the retorts. 

Dry Carbonisation Processes.—The Jebsen process 
of dry carbonisation is based upon the application 
of electrically produced heat, and was first worked 
upon an industrial scale in the years 1901-1902, 
near Bergen, in Norway. So far as the writer is 
aware, it is still operated at that place, but it does 
not appear to have made headway in any other 
locality. The peat, dried as far as possible by the 
sun and air, is moulded into suitably shaped blocks 
and is placed in retorts, the walls of which are covered 
with asbestos or other non-conducting material, 
unacted upon by the gases produced, when the peat 
is heated. The charge of peat is then raised to 
450 deg. Cent. by means of electric resistance coils, 
placed inside the retort and in contact with the raw 
peat, so that the heat produced in them is trans- 

* No. I. appeared March 14th. 





900 lb.; paraffin wax, 715 Ib.; pitch, 440 Ib.; 
light oils, 280 gals.; heavy oils, 95 gals.; methyl 
alcohol, 65 gals. This estimate, however, is only 
correct for the peat found in the locality where the 
plant which gave this yield is situated, and it is 
important to note that the financial success of the 
Ziegler process is very dependent upon the character 
and the purity of the peat charged into the retorts. 
The existence of good markets near at hand for the 
peat-coke and by-products of the process is also 
a sine quad non of its successful operation. The 
Ziegler plants erected in Europe were at Oldenburg 
and Beuerberg, in Germany, and at Redkino, in 
Russia ; but the last-named is reported to have 
not achieved a permanent success, owing to lack 
of demand for the by-products. 

That the Germans are still devoting attention to 
the dry distillation of peat is shown by the fact that, 





as recently as 1916, a patent was granted to Limbers 


160 deg. Cent. for a period of twenty-five minutes. 
Qn removal from the autoclaves, the hot briquettes 
may be a second time passed through the press, but 
that is not essential. They dry quickly in air down 
to 20 to 25 per cent. water, but it is better to place 
them in a heated chamber for the final stage of the 
process. The final product is quite different in 
physical and chemical properties from briquettes of 
ordinary peat, and the authors have given it the 
name of “ tourbon.” They regard it as a half-formed 
coke, and state that its heat value is about 6500 kilos. 
cals., or 10 per cent. higher than that of dried peat. 
As the hydro-cellulose compounds have been destroyed 
by the temperature attained in the autoclave the 
product does not absorb more moisture after it is 
once dried. An approximate analysis of the anhy- 
drous ‘tourbon’ obtained from the peat deposits of 
Chateauneuf, in Ille-et-Vilaine, gave the following 
figures :—Volatile matter, 61.3 per cent.; fixed 


dried peat-blocks, or ‘ turves,’ are then placed in a° 
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carbon, 36.6 per cent.; ash, 3.1 per cent. By 
arranging the autoclaves in batteries with suitable 
arrangements. for making use of the heat of the 
exhaust steam, it is possible to carry out the process 
with an extremely high efficiency as regards utilisa- 
tion of the heat, the figures varying from 85 per cent. 
to 91 per cent.” 


IV.—GASIFYING THE Peat IN Gas PRODUCERS. 
Gas producers have been designed in recent years 





that can be operated quite successfully with solid 


Germany in 1911, with a 300 horse-power suction gas 


| there is consequently little difficulty in obtaining the 
producer and engine, using peat testing 23.4 per cent. | 


peat from the bog, with the aid of the local farmers, 
moisture, 4.2 per cent. ash and 7108 B.Th.U., as fuel. during the working season, which, in this locality, 

The consumption of peat during the tests was | lasts from April 15th to September Ist. The power 
2074 kilos. at full,load, and 1736 kilos. at half-load, | for working the dredger and pulping machine’ is 
the consumption per E.H.P. hour being .99 kilo. and | obtained from a 35 horse-power motor, supplied with 
1.45 kilos. respectively. The gas obtained from the electric current from the central generating station. 
producer at full-load tested as follows :—H,17.15 per | Two Koerting suction gas producers, specially 
cent.; CO, 15.85 per cent.; O, 1.02 per cent.; CO,, 12.34 | designed for peat gasification, are installed at this 
per cent.; N, 52.2 per cent.; and the calorific value of | station, with two 150 horse-power Koerting gas 
the same was 120.2 B.Th.U. per cubic foot. Assuming | engines of the twin horizontal single-acting type. 











Lier h__ 


fuels containing up to 35 per cent. water, and this 
fect has led engineers to devote considerable atten- | 
tion to the possibilities ot utilising peat for gas 
producer work. The fact that the low temperature 
obtaining in the producers favours the production and 
recovery of ammonia, is another point in favour of 
the complete gasification of the pest, since the average 
nitrogen contents of many peat-bogs is higher than 
that of the ordinary coal measures. Many forms of 
special producer and plant for the gasification of 


peat and recovery of the ammonia have been patented | 


and tried upon an industrial scale in Europe during 
the past decade, and before the war began there was 


* quite a large number of these peat-gas power plants 


in successful operation in Germany, Sweden, Russia, 
Austria, Italy and Ireland. The type of gas-pro- 
ducer that has proved most satisfactory with peat 
is that known as the double combustion zone pro- 
ducer, the gaseous products that collect above the 
charge of fuel being drawn or forced downwards 
through the incandescent carbonaceous matter, in 
order to decompose the larger portion of the tarry 
vapour contained in these gases, before they are used 
in the engine. Practical tests have proved that more 
power is obtained by this simple gasification process 
than when by-product recovery is carried out. The 
decision as to whether there will be any economic 
gain by separating the tar and _ recovering the 
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Figs. 7 and 8—POWER PLANT AT PORTADOWN 


the air-dried peat could be delivered into the producer , These engines are direct coupled to three-phase alter- 








from the bog at a cost of 4s. per ton, the cost of fuel 
per kilowatt-hour in this plant was only .077d.., | 
which is a far lower figure than could be obtained with 


nators, which generate current at 3000 volts for 
transmission to the town of Skabersjo, where it is sold 
to consumers for lighting purposes at 44d. per unit. 


The air-dried peat was delivered, before the war, at 
the producers at a cost of only 3s. 4d. per ton, whereas 
bituminous fuel at that place cost 16s. per ton. 

Another successful and larger peat power gas 
installation, equipped with Koerting producers and 
engines, is in operation at the cement works at 
Visby, in Gothland. The original plant there was 
erected in 1908, and consisted of one 250 horse-power 
producer and gas engine of the horizontal single- 
acting type; but in 1911, when Fernald visited the 
plant, the equipment was being increased to 1500 
horse-power. Fig. 6 shows the plan of the enlarged 
power station. The peat-working season on the bog 
at Visby extends from April 15th to August 8th, and 
all the peat required for the winter use should be dry 
and in the storage bins by October Ist in each year. 
The peat machine originally used in 1908 required 
42 horse-power, and when worked with a squad of 
ten men it produced 60 tons of “‘ dry ’”’ peat per day 
_of ten hours. The term “dry ”’ applied to this peat, 
was somewhat misleading, as it still contained 25 or 
Sweden.—One of the earliest installations of this | more per cent. water, according to the weather con- 
type to be erected was that at Skabersjo, in Sweden. | ditions that prevailed when it was harvested. With 
This plant was started in 1904, and enlarged in 1906, this machine the peat was excavated by a bucket 
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any other fuel. 
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Fig. 9-PEAT BRIQUETTING PLANT 


Some typical installations of peat gas power plants 
will now be described :— 
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Fig. 10—GERMAN PEAT DRYING PLANT 


ammonia must depend upon local conditions, the 
amount of nitrogen contained in the raw peat, and 
the size of the plant. 

Under the best conditions, one ton of peat gasified 
in a double-zone suction gas producer, and utilised 
for driving.a modern gas engine, will vield the same 
amount of power at the engine-shaft, as one ton of 
good coal employed for steam-raising and power 
generation in an up-to-date steam-driven power plant. 
In support of this statement the following figures are 
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given, They are taken from a test carried out in 







(/ (LLL 
Swain Sc 


Fig. 11—-GERMAN PRODUCER FOR PEAT FUEL 


and, so far as the writer is aware, it is still in operation. | dredger and conveyor, wa3 passed through shredding 
A large peat bog exists in this locality, at a distance of | and mixing devices, and was then delivered into the 
only three miles from the town, which is supplied with | cars in a pasty mass. It was transported in that 
electricity for heat and power purposes from the | state to the drying fields, was dumped into a frame on 
generating station at the bog. Fig. 5 is a sectional | the ground, and finally was rolled and divided into 
elevation of the producer, scrubber and fan, The | bricks by means of blades on the roller, and a 3in. disc 
original installation was designed to produce 150 | cutter operated by one of the workmen. This “dry” 
horse-power, and being quite successful, the | peat contained 25 per cent. to 40 per cent. moisture, 


plant was duplicated in 1906, and increased to 300 | and the bricks measured 8in. to 10in. in length, 4in. 
horse-power capacity. Only 750 tons of air-dried | in width, 2in. in thickness, and weighed 1¢ lb. The 
peat are required per annum to give this power, and | cost of this peat, when collected at the bog ready for 
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delivery in cars to the gas producers, was 5s.™ 8d. 
per ton. : : ~ 

Ireland.—The most successful example of an indus 
trial power plant operated with peat in Ireland is that 
of Messrs. Hamilton, Robb and Co., at Portadown, Co. 
Armagh—Figs. 7and 8. This plant has a capacity of 
400 horse-power, and has been in continuous operation 
since 1911. The equipment consists of two Crossley 
gas producers, specially designed for the gasification 
of wet peat, and two Crossley gas engines of 120 and 
150 horse-power respectively. The peat is obtained 
from a bog 12 miles distant from Portadown, and, 
after air drying, is transported to the works by water 
carriage. The gas producers are worked on the 
suction principle, and no attempt is made to recover 
any by-products, although scrubbers are employed 
to remove the tar that has escaped destruction in the 
producers. The composition of the gas is as follows : 
—H, 18 per cent.; CO, 19 per cent.; CH,, 1.6 per cent.; 
CO,, 7 per cent.; N, 54 per cent.; and the calorific 
value of the gas is 140 B.Th.U. per cubic foot. During 
a test run of six hours’ duration, made in October, 
1911, with a load of 250 horse-power, the consumption 
of peat amounted to 2.55 lb. per B.H.P. hour; and it is 
calculated that if peat were delivered at the producers 
at a total cost of 5s. per ton power could be generated 
at this plant with an expenditure for fuel of .062d. 
per B.H.P. hour. 

Some difficulties have been experienced at this 
Portadown plant with the tar, but by increasing the 
amount of wash water, used for cleansing the gas by 
spraying, to 7 gallons per B.H.P. hour this trouble has 
been overcome, and the engines can now be run for 
three weeks without cleaning the valves. 

About 100 tons of peat tar is produced annually at 
the Portadown works, and as no outlet has yet been 
found for it the Swedish and German methods of 
converting it into gas would appear to be the more 
advantageous, especially as, according to Pegg, 5 per 
cent. of the weight of the raw peat is recovered in 
this form. 


GASIFICATION WITH RECOVERY OF THE AMMONIA. 

The peat gas power plants described above are 
worked without recovery of the ammonia, and it is 
now necessary to consider whether better economic 
results could be obtained by adding an ammonia 
sulphate plant to the installation of producers and 
gas engines. In a paper read before the Liverpool 
‘section of the Society of Chentical Industry, in 
November, 1916, Professor Baly discussed this ques- 
tion at considerable length, and many of the figures 
that follow are taken from his paper. As an example 
of the amount of sulphate of ammonia that can be 
recovered from peat, the tests made with producers 
of the Mond type at the works of the Power Gas 
Corporation at Stockton-on-Tees may be quoted :— 





~~. German | Italian | English 
| peat. peat. peat. 
J 











|Per cent./Per cent.'/Per cent. 
Moisture content é .| 40 to 60} 15-0 57.5 
Nitrogen content se 1 1.58 2.3 
cu. ft. | cu. ft. cu. ft. 
Gas from one ton of theoretically 
dried peat .. .. «.. «. «| 35,000} 60,000 | 90,000 
Heat value (B.Th.U. per cubic foot) 150 166 134 
(N H,), SO, per ton of theoretically; 
GON WUEE. ss oc es ae wal SO, 115 1b. | 215 lh. 





The German engineers, Frank and Caro, have 
devoted considerable attention to the problem of 
adapting the Mond producer to the gasification of 
peat, and a large installation of this modified type of 
the Mond gas producer was at work in North-West 
Germany, on the Selweger Bog, before the war. Their 
method of overcoming the special difficulties caused 
by the use of peat containing 50 to 70 per cent. 
moisture, was to increase the temperature of the drying 
zone of the producer to 250 deg. Cent., by increasing 
the temperature of the air steam blast from 250 deg. 
to 450 deg. Cent. According to Baly, this increase 
gives an intensive combustion of the coke, an in- 
crease in the size and temperature of the combustion 
zone, and consequently an almost quantitative 
recovery of the nitrogen as ammonia The total 
amount of steam used should not exceed half the 
weight of the peat gasified. Baly gives the following 
figures, as typical of the results obtained with the 
Mond producer, as modified by Frank and Caro, when 
working on peat containing 50 to 60 per cent. moisture. 
One ton of theoretically dried peat gives from 88,000 
to 92,000 cubic feet of gas. Of this total, 39,000 
cubic feet are used in the producers for the air-steam 
blast, leaving 49,000-53,000 cubic feet as surplus, 
and from this surplus gas 700-750 H.P. hours can be 
developed. The recovery of nitrogen as ammonia is 
from 70 to 85 per cent. of that contained in the fuel, 
and the yield of tar is from 3to6 percent. Figs. 9, 
10, and 11 show typical examples of German briquet- 
ting, drying, and purification installations. 

As regards the cost of the H.P. hour, Baly states that 
the original figure given, when the process was first 
brought before the public, was .06d.; but in 1911 
figures were published for the Sclweger Bog works, 
which showed that all the expenses were paid for 
by the value of the recovered by-products. At that 
date the capacity of the plant was 6000 kilowatts, and 
each ton of theoretically dry peat produced 1000 H.P. 
hours and 90 lb. of ammonium sulphate. Peat contain- 
ing up to 70 per cent. water was used in the producers, 
and the tar obtained was distilled to obtain paraffin 
wax and neutral oils. 





A peat gas power plant, using a method very similar 
to the modified Mond method of working, is also in 
operation at Codigoro, in Italy. The peat, after 
preliminary drying and crushing, is charged into a 
producer 30ft. high, having the combustion zone near 
the bottom. The combustion is regulated by a hot- 
air and steam jet, and the plant is said to recover, as 
ammonium sulphate, 3/4ths of the nitrogen in the 
taw peat, or 1701lb. per ton. The original plant 
treated 1500 cubic feet of peat per day, and pro- 
duced 50 tons of ammonium sulphate per month, with 
electrical energy equivalent to 800 H.P. The plant 
has recently been enlarged, and, according to the 
latest figures, is now treating 17,000 tons of dried 
peat annually, and producing 10 to 12 tons of 
ammonium sulphate per day. 


V.—PowpeErReD Peat As A Borer FUEL 


Although powdered, peat. has not been long before 
the public as a fuel for steam-raising purposes, there 
are many engineers who believe that this method 
of utilising peat will expand rapidly, and that it will 
take the place of the older method of briquetting 
the peat, before burning it for power purposes. The 
advantages claimed for powdered peat are that it is 
easily produced, and that it burns with a very hot 
flame, owing to its high percentage of volatile matter. 
The method of producing peat powder varies. In 
Sweden the peat is dug, machined, spread on the 
bog to dry and cut into bricks, in'the manner cus- 
tomary for briquetting. The air-dried bricks. con- 
tain 50 per cent. water, and are crushed to a coarse 
powder in specially built machines; this powder 
is then dried in rotary driers. In Canada, a novel 
system of collecting peat powder, based on the use of 
pneumatic collecting machines, has been tried. The 
cleared and smooth surface of the bog is lightly 
scored by a harrow, and after a few hours’ exposure 
to wind and sunshine, the thin layer of peat powder 
becomes dried down to 30 per cent. or less of moisture. 
This dried dust is then collected by air-suction ; 
the collector being operated electrically, and mounted 
on rails. A collector of this type can gather, on a 
favourable day, 40 to 50 tons of air-dried peat, at a 
cost of only 6s. 6d. per ton; and after screening, its 
moisture contents can if desired be still further re- 
duced by artificial drying. A further advantage of 
peat powder, as a fuel, is that when employed for 
steam-raising purposes it can be handled and trans- 
ported more cheaply than bricks, and there is said to 
be no danger from self-ignition, although that seems 
doubtful. 

The only figures for the efficiency of peat powder as 
a fuel are those published by Ekelund, who stated 
that 1.2 tons of peat powder, containing 15 per cent. 
water, was equal in evaporative effect to one ton of 
the best coal. The cost of producing peat powder in 
Sweden, in 1911, was given as 9s. per ton. In 1913, 
or just before the war, the Finnish Government made 
a grant of £10,000 to the Turf Fuel Company, to aid 
it in erecting a factory for the production of 
ground peat, near the Railway Station at Rychimyaki. 
This arrangement was based on the experience gained 
on the Stockholm-Rimbosk Railway in Sweden, on 
which line the locomotives since 1911 had been 
worked with the new form of fuel. The war, of 
course, will have stopped these contemplated develop- 
ments in Finland, but when peace is once more 
declared there ‘will probably be a considerable 
expansion of the powdered peat industry in Scan- 
dinavia, Northern Russia, Canada, and other countries, 
where the climatic conditions are favourable. 


CONCLUSIONS. 


The above review of the latest experience and 
trials of peat, as a fuel for generating heat and 
power, indicates the lines upon which future develop- 
ments may be expected to occur. 

For Large Schemes of Central Electric Power Genera- 
tion, the production of gas from the partially dried 
peat in gas producers of the double combustion zone 
type, and the use of this gas in large gas engines, is 
certainly the most economical and practical method 
of utilising the peat. Whether these schemes will be 
operated with recovery of by-products is a question, 
the answer to which depends very Jargely upon the 
demand and price which can be obtained for 
these by-products after the war. 

For Steam Generation, and the Heating of Large 
Furnaces generally, the use of powdered peat offers 
many advantages over the briquetted form of the 
fuel, in addition to the greater cheapness of produc- 
tion; and, therefore, in those countries where the 
surface of the bogs and the climatic conditions favour 
the production of peat powder, this form of the fuel is 
the best. 

For Domestic Heating Purposes the Machine-made 
Brick or briquette is the cheapest, and the writer does 
not believe that the more elaborate processes used to 
produce a peat-coke, or “ tourbon,’’ will be found to 
pay their working expenses in the districts where 
peat must be sold in competition with coal. 

As a general rule, in briquette production the 
simpler the machinery and the lower the cost of its 
upkeep the greater is the chance of its successful 
use. Some of the elaborate machines and schemes 
of the past, for the production of a domestic fuel from 
peat, have come to grief because their promoters 
lost sight of this fundamental of success 








The author’s thanks are duv to ‘the ;Director “of 
the U.S, Bureau of Mines for permission to use Figs. 
5 and 6 for ilustrating this article, and also to Messrs 
Crossley Brothers for the loan of photographs from 
which Figs. 7 and 8 have been reproduced. 








ELECTRIC WELDING. 
No. VI.* 
THE QUASI-ARC PROCESS. 


As an example of coated metal electrode processes 
we have chosen that which is known as the Quasi-are 
process, and we discuss it in the following article :— 

The Quasi-are—or the “ Quazarec,” to use the 
trade mark name that has been adopted—process 
of electric welding is the invention of Mr. Arthur 
Percy Strohmenger, of the Quasi-Arc Company, 
Limited, of 3, Laurence Pountney-hill, E.C. 4, 
who holds several patents in connection with it. 
It is a fusion process, and the electrodes used are 
coated in a special manner, both they and the method 
of their application having been patented. The 
electrodes can: only. be obtained direct from the com- 
pany, and with each parcel is granted to the pur- 
chaser a direct licence for the use of the process in 
conjunction with the electrodes supplied in that parcel, 
and for such use no royalty is charged. The firm 
has extensive works in the East of London, and at 
them we have had an opportunity of observing, 
not only the manufacture of’ the electrodes on a 
large scale, but the actual process of welding in opera- 
tion. Mr. Strohmenger, who, we believe, was born 
in South Africa, has had, at any rate, a wide ex- 
perience with the asbestos deposits of that country. 
Our readers will remember mach of the asbestos found 
there is of: a blue colour, and is largely composed 
of a ferrous silicate. Its chemical composition is 
such that Mr. Strohmenger was led to the belief that 
it would answer perfectly as a flux in electric welding. 
His first idea was to coat a metal rod with the asbestos 
and to lay it along the joint or seam which it was 
intended to weld. An arc was then struck by means 
of a carbon or other electrode, and both the coating 
and metal rod were gradually melted, together 
with the edges to be welded, so that a welded joint 
protected by a covering of flux or slag was obtained, 
We believe that the character of the weld was all 
that could be desired, but the method was clumsy 
and did not, moreover, permit of overhead working. 
So Mr. Strohmenger decided to use the coated rod 
itself as the electrode, and he has since made certain 
improvements in the manufacture of the electrodes 
themselves. Perhaps the most important of these 
improvements is the introduction between the coating 
and the rod of a fine aluminium wire which represents 
in bulk about two per cent. of that of the electrode 
metal itself. It is claimed that the effect of adding 
the aluminium is that a strong reducing action is 
brought about, the metal having a strong affinity 
for oxygen at welding temperature. The asbestos 
itself acts as a reducing agent and forms a slag which 
covers the weld and prevents oxidation. The 
alumina passes away with the slag and the coating 
formed on the weld is easily chipped off by hammering, 
and removed with a stiff brush when the metal has 
cooled. The temperature at which the coating 
melts can be controlled to a certain extent by the 
addition of such compounds as aluminium. silicate 
or sodium silicate. We may say here that the 
coating is applied in the form of yarn, and is so regu- 
larly put on that the surface of the rods is quite 
smooth to the touch. 

Under the Quasi-are system either single phase 
alternating or direct current can be employed. 
When we saw it in operation direct.current was 
used. The supply voltage was.110, and beyond the 
special holder for the electrode the only other: acces- 
sories were a resistance and an ammeter, and, of 
course, the protecting screen. The negative pole 
of the current supply is connected to the work or 
to the metal plate or bench on which the work to 
be welded rests, though in the latter case it is, of 
course, necessary to make certain that there is 
good electrical connection between the work and the 
plate. The positive terminal of the electric supply 
is connected to one terminal of the resistance, the 
other terminal being connected by means of a flexible 
cable with the electrode holder. One end of the 
electrode is left bare of coating and it is, of course, 
that end which is inserted in the holder. In working, 
the electrode is first of all held in a nearly vertical 
position—supposing the work to be horizontal— 
and when the tip of the electrode is brought into” 
contact with the work an are is formed. ~The elec- 
trode, still kept in contact with the work, is then 
dropped to an angle, and the are is destroyed owing 
to the covering passing into an igneous state, and, 
as @ secondary conductor, maintaining electrical 
connection between the work and the metallic core 
of the electrode. The action once started, the 
electrode melts at an uniform rate, so long as it 
remains in contact with the work, and leaves a seam 
of metal, which, if the operation has been properly 
performed, is perfectly fused into the work. The: 
covering material of the electrode acts as a slag 





* No. V. appeared March 14th. 
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and spreads over the surface of the weld as it. is 
formed, and it is claimed that the fused metal is 
thereby protected from all risk of oxidation. It 


is recommended that the operator should commence | p 


at the furthest point of the joint away from himself, 
and bring the electrode towards himself with a 
slightly to-and-fro movement so as to spread the 
heat and the deposited metal equally to both sides 
of the joint. This zig-zag movement, and the ap- 
pearance of the weld formed by means of it, are shown 
in the accompanying engraving Fig. 23. The length 

















“Enlarged diagram of Weld shewing motion given 
tothe point oF the Electrode. 
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of the arc varies, we gather, between fin. and jin., 
depending on the size of the electrode used. 

It is necessary, of course, that care should be 
taken to feed down the electrode to the work at the 
same rate as the former melts away, and the operator 
is warned not to draw the electrode away from the 
work so as to form a continuous arc, as by doing so 
the quality of the metal laid on will be impaired, 
and the work, if thin, may be burnt. The aim, 
it is explained, should be to keep the electrode just 
in the molten slag, and this may be done by the 
“feel”? of the covering just rubbing on the work. 
Care must also be taken to see that the “ work ”’ 
is fused or melted where metal is being deposited. 
It is quite possible, as we ourselves observed, to 
distinguish between molten slag and molten metal 
when using the special screens employed by the com- 
pany, the metal being dull red in colour, and the slag 
very bright red. 

In discussing the sphere of its applications the 
company states that the Quasi-arc process can be 
used for a variety of purposes,such as constructional 
steel work, including shipbuilding,in the manufac- 
ture of pressure tanks, air receivers in boiler work, 
including the reinforcing of worn plates and general 
repairs, and in the making up of crank shaft journals, 
torn key beds, repairs to hydraulic rams. It claims, 
too, that the ease with which seams of any length 
and thickness can be welded renders it most useful 
in industriesin which hitherto riveting and caulking 
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Fig. 24—WELDED RIVETTED JOINT 


has been solely employed-—see Fig. 24—and that on 
plate work it shows a high percentage of saving 
in cost as compared with oxy-acetylene welding, 
being more than twice as rapid, and the resulting 
joint much stronger, while there are no difficulties 
owing to distortion of the work. On this point, 
which is due to the heat being highly localised, great 
stress is laid. With regard to the foregoing it may 
be said that practically identical claims are made by 
other are welding specialists who would hence dispute 
that they are peculiar to the Quasi-are process. They 
may sherefore be taken as being indicative of what 
can be done with metallic are welding in general. 

The Quasi-are electrodes as supplied, are in lengths 
of 18in., and they are of various diameters, according 
to the size and nature of the work for which they are 
required. For the general welding of mild steel or 
iron, constructional work, tanks, wheel tires, filling 
steel castings, &c., mild steel electrodes are supplied 
and in the following sizes:—S.W.G. Nos. 14, 12, 
10, 8, 6, and 4. For reinforcing worn parts of ma- 
chinery, building up the teeth of gear wheels, re- 
inforcing tramway rail treads, &c., there are carbon 
steel electrodes. As being suitable for reinforcing 
or building up manganese steel crusher jaws, dredger 
bucket lips, tramway points and crossings, manganese 
steel electrodes are recommended. They are made 
3/,,in. in diameter. Finally there are special elec- 
trodes for boiler plate reinforeement and any over- 
head or vertical work. 

With regard to the sizes of electrode required 
for different sizes of work in sheet and plate welding 
the company publishes a table which we reproduce 
in the next column. 

It will be noticed that in thick work no attempt 
is made to do the whole depth of the weld at one 
operation. The process is, in fact, essentially a 


building-up process. Two, three, four or even more 
‘runs’ may be required. a proportion of the depth 
being filled in at each “‘ run.”’ 


For the-bottom portion 








a comparatively small electrode is used,so that. its 
point may be taken down to near the bot»om of the 
seam. It need hardly be said that the slag from a 
ing “run” must be chipped or brushed away 
before a further “run ’’ is commenced, and that care 
must be taken to fuse the surface of the preceding 
layer of metal as well as the sides of the joint whilst 
depositing new metal. 


Sizes of Quasi-arc Electroles ant Current Required for Sheet and 
Plate Welding. 





| 
| Size of | Current 











Thickness Preparation of joint. 
ot work. | electrode. fn amp. 
16 s.w.g. | Close joint | No. 14. | 20 to 25 
4 ~~, + » 12 | 30to0 35 
1 ” ” re 40 to 45 
0 » * | 4, 10 | 50to 65 
3/,¢in.plate|!/,, in. open | ys 10 | 75 to 95 
tin. plate |Veed half-way through and ,, 8 | 93to110 
e. 1/s,in. open 
5/,gin..and, Veed right through to 70 deg.| 
fin. and 1/,gin. open 
Itwo runs are necessary 
| First run » 10 75 to 85 
| Second ,, | 8 | 95to 110 
jin. plate Veed right through to 60 deg, | 
{ and }in. open 
Two runs are necessary 
First run‘ » 10 | T5to 85 
Second run » 6 /|100to 120 
gand? (Veed right through to 60 deg. 
inch and }in. open 
Three runs are necessary 
First run | » 10 | 75 to 85 
Second run | sy 8 | 95to 110 
Third run | 4 6 (100 to 120 
Over jin. Prepare thus :— 
| 
| 
| * 
/s =a | | 
‘Up to Zin. carry the 60 deg. angle | 
then parallel upwards 
through the thickness ot 
the plate. After welding 
as for jin. fill up with » *# 150to 175 


For heavy plates, say 1 fin. thick, 
it may be sometimes ad- 
visable to vee half-way 
throuzh from both sides 





As regards special precautions to be taken whilst 
welding by this process, the company recommends 
that the electrode holder should be gripped firmly, 
but the arm left free; a light touch and a lateral 
movement from the wrist give the best results. 
Sufficient current should be used to admit of the 
metal, which is being deposited, running freely, 
with no tendency to pile up. If too much current 
be used the metal will run fiercely and be uncontroll- 
able. The point of the electrode should be kept 
well down to the work, just in contact, in fact, with 
the molten slag, and at such an angle as will keep 
the molten metal and the slag flowing in front of the 
electrode, that is to say, away from the operator, 
who, it will be remembered, gradually draws the 
electrode towards himself. Care should be taken 
not to allow the slag to get behind the electrode, 
that is between it and the operator. We have al- 
ready explained that slag can readily be distinguished 
from metal by reason of the difference in colours. 

The following table gives the limits of current 
admissible with various sizes of Quasi-are electrodes : 


Size of electrode. Current limits. 


(amperes). 

No, 14 s.w.g. 15to 40 
| aa ee 35 ,, 90 
oe <<a» is, 2a be oe. ave 75 ,, 110 
SEs a eae eae 90 ,, 140 
» © e «ba bet ise. See Ok Coe 110 ,, 175 
o- *, » mK a 140 ,, 200 
jin. .. 150 ,, 220 
a: 2 250 ,, 300 


The following remarks which the company makes 
regarding special applications of the process are 
of interest :—For reinforcing worn or weak work 
and for the repair of faulty castings, the size of the 
electrode will depend upon the amount of work 
to be deposited, but, in the case of work liable to 
distortion, overheating by the use of unduly large 
electrodes must be avoided. In other words, it is 
a mistake to attempt to lay on too much metal 
at one operation. For reinforcing work, such as the 
repair of a worn crank shaft, the new metal should 
be deposited in strips parallel to the shaft, and each 
strip should be cleaned of slag, &c., before the next 
is deposited at the side of it. Then again, before 
commencing to fill up blow-holes the work should be 
prepared by opening it out sufficiently with a chisel, 
or by fusing away the overhanging portions with 
an electrode—using a higher. current than for welding 
—so as to enable the bottom of the hole to be reached 
by the electrode when welding. 

Overhead welding, for which, as mentioned above, 
special electrodes are provided, takes longer than a 
seam of similar length on the flat. Good, sound homo- 


geneous metal can, it is said, be fused into the joints: 


by holding the electrodes nearly vertical and moving 
slightly from side to side, keeping the point of the 
electrode close to the work. The weld should then 
be chipped over until an even surface is left, and 
then other “‘runs”’ put on until the required thick- 
ness is obtained. For vertical welding, the ordinary 
mild steel electrode may be used up to No. 8 size, 
the best angle to hold the electrode being just below 





the horizontal. Most operators, the firm states, 
obtain the best results by commencing at the bottom 
of the joint and working upwards, although the 
process should be reversed when welding in an 
angle fillet. When sufficient metal has been put 
on, if the electrode is worked downwards from the 
top with a slightly higher current, it will have a 
smoothing effect on the metal previously deposited. 
We may say that, as far as we are aware, hammering 
is very rarely, if ever, used with this process. The 
seams which we saw, whether they were horizontal, 
vertical or overhead, had a rippled surface—caused, 
doubtless, by the zig-zag movement given to the 
electrode—which stood up slightly above the surface 
of the work. When the slag was chipped off after 
welding, the deposited metal was perfectly bright 
and not in the least discoloured. 

For welding cast iron it is best, the company 
states, to use a small diameter electrode and a low 
current, so as to retain as large a percentage of the 
silicon as possible in the neighbourhood of the weld 
and thus keep the metal soft. Good grey iron, high in 
silicon and low in phosphorus, welds the best. 
In welding heavy cast iron—say, above fin. thick- 
ness—it is best to vee out the crack, weld in at the 
bottom with a small electrode, and then build up 
with successive layers of metal. In welding light 
castings of box section, it is advisable to heat the 
casting to a black heat, to relieve local strains, and 
then to weld over the crack without vee-ing. This 
operation will result in the welding going quite half 
way through. If the underside of the crack is 
accessible it is advisable to repeat the operation 
from that side. 

Though not strictly coming within the scope 
of these articles we may briefly refer, here, to cutting 
metals by means of the Quasi-are process. For 
this purpose the company recommends the use of a 
mild steel electrode of No. 8 gauge. Just before 
commencing operations the electrode is dipped in 
water, then, the resistance having been set to give 
a current of about 200 ampéres, the point of the 
electrode is applied to the plate to be cut. The 
molten metal is allowed to drop away, and the cut 
formed is followed up by feeding in the electrode 
and moving the point of the latter quickly up and 
down through the thickness of the plate. During 
the process the electrode is again dipped once or 
twice in water. The point of the electrode should 
always be kept as close as possible to the metal to 
be cut, but not so close as to get a dead short circuit. 
If that occurs the electrode will stick and get red-hot. 

As regards the ease with which the operator can 
learn to employ this process we are enabled to give 
the following testimony of an independent witness 
who is entirely unconnected with the company. He 
says : “‘ Electric welding by this method is not difficult 
to learn, and with good instruction, skill in it can be 
acquired, and fairly good welds produced, after one 
or two weeks of practice, according to the ability 
of the learner. The work is suitable for female 
and other unskilled labour. The welder may either 
stand or sit to the work. If the weld is of lohg 
duration it is advisable to provide seats, particularly 
for female operators, so as to make them as com- 
fortable as possible. Neither the quality of the welds 
nor the speed at which they are effected suffers 
from this attention.’’ Here again, we would say, 
that advecates of other covered electrodes make 
practically ideutical claims for their products. 








Trade Opportunities in Serbia. 
(By our former Correspondent in the Near East.) 


Lona before the war the position occupied by the 
United Kingdom in the markets of the Near East 
was far from satisfactory. A kind of slothfulness 
had settled down among a large part of British 
traders with the peoples of the Balkans, whose 
unsettled political conditions seemed to afford a 
pretext for allowing their commercial requirements to 
pe supplied by other countries which might be pre- 
pared to take risks that the super-cautious British 
manufacturer was disinclined to face. Thus, our 
once commanding trade with the countries of the 
Balkans was gradually allowed to dwindle and pass 
year by year into the hands of ever-watchful German, 
Austrian and even French competitors, whose endea- 
vours to win those widening markets were attended 
with considerable success. 

Had the conflict, of which we are happily watch- 
ing the end, not occurred, it is doubtful whether 
certain branches of British trade would have survived 
another ten years. The very names of once celebrated 
English manufacturers of engineering specialities 
had become forgotten, or survived only in connection 
with a forged trade mark and false stamp of “ origin,” 
made use of by an unscrupulous German firm, with 
offices in Buda-Pesth, making and selling a base 
imitation. Agricultural implements, which have 
never seen the inside of a Lincoln, a Grantham, or an 
Ipswich factory, are impudently labelled in imitation 
of some of the best-known workshops of England. 
Strangely enough little effort seems to have been 
evinced by the manufacturers concerned to protect 
their valued names from being used for the purpose 
of imposition It is to be hoped that the opportunity 
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for perpetuating this state of things having been 
withdrawn, there will in the future be no necessity to 
take measures for protection. 

It is not within the province of this article to deal 
with the political transformation that the successful 
issue of the war will bring about in the national status 
and, as @ consequence, in the economic prospects of 
Serbia. It is certain, however, that one far-reaching 
consequence will be the restoration to that country of 
the valuable Bosnia and Herzegovina provinces, 
for the possession of which all three States—Turkey, 
Bulgaria and Serbia—have fought for something like 
a century, and here there. should be an unrivalled 
opportunity for British manufacturers to help the 
reunited races to put their country into economic 
order, and to restore the long neglected principal 
industry—agriculture. Inasmuch as almost every 
male—as well as female—inhabitant of the countries 
mentioned cultivates his, or her; land, and: is possessed 
of a freehold, there should be abundant opportunities 
for assuring them of the supply of the necessary 
machinery and appliances. Their holdings vary 
in size between 10 and 30 acres, some estates, however, 
being of much larger dimensions. All alike, however, 
are almost wholly deficient in mechanical appliances 
and are, for the most part, still cultivated in a very 
primitive manner. At the time of the annexation by 
Austria-Hungary of the two provinces Bosnia and 
Herzegovina, namely in 1908, the total area of the 
country under agriculture was not more than 4,607,529 
acres, out of a total of 11,930,740 acres. Another 
3,818,629 acres were under forests and woods, and form 
still a very valuable unexploited asset of the country. 
Maize is the principal cereal grown, and in the years 
immediately preceding the late war there were 
marketed about 8,340,000 metric tons of maize, 
representing the produce of some 585,000 hectares ; 
4,236,000 metric tons of wheat, from 386,000 hectares, 
and 1,480,000 metric tons of barley, from 107,500 
hectares. It is clear from these figures that the soil 
is a very good one, and that it should be capable of 
even greater production were modern agricultural 
machinery introduced. Unfortunately, the Serbians 
have devoted so much of their attention to making 
war, or to having to defend their territory from the 
attacks of their neighbours, that they seem to have 
had little time to give to more peaceful and more 
profitable pursuits. There is but one agricultural 
school of any importance—that established at 
Kralyevo—in addition to one devoted to vine-culture 
at Negotin. It should form part of whatever propa- 
ganda is in contemplation by the Great Powers for 
the material assistance of their small ally, Serbia, to 
promote other agricultural schools charged with the 
inculcation of the use of mechanical appliances in 
place of the antiquated methods of tilling the land at 
present in force. But there are other industries that 
could likewise be assisted by the introduction of 
machinery—flour milling being one of the most impor- 
tant ; brewing and distilling, both of which are exten- 
sively carried on, and could be enormously extended ; 
sugar manufacturing and the making of celluloid, 
in addition to weaving, tanning, boot-making, pottery 
and iron-working. Carpet-weaving, which is one of 
the oldest industries in Serbia, could also be greatly 
developed weré modern looms and weaving machinery 
introduced. The principal place where this industry 
is carried on is Pirot, in south-eastern Serbia, and the 
carpets bear the name of the place. Their chief 
characteristics are that they are made of pure wool, 
and are dyed with natural colours by local dyers, 
who pride themselves that their process of dyeing and 
colour-mixing is a secret transmitted by father to son, 
and known only to the inhabitants of Pirot. A 
moderately recent industry taken up by the Serbians 
is that of meat-packing, and here there should be a 
good opportunity for the introduction of the most 
up-to-date freezing machinery and packing plant. 
The Government may be relied upon to maintain the 
favourable terms offered to all importers of engineering 
manufactures entering the country, which are 
exempted from taxation and enjoy a special rail- 
way tariff rate of 25 per cent. below ordinary 
rates. Native manufacturers, on the other hand, 
have a special bonus of 10 per cent. paid to 
them upon all enginecring supplies employed by them 
if emanating, from native workshops. The local 
output is so small, however, in comparison with 
the consumption of the country that this point is of 
little consequence to foreign exporters. 

It may be safely concluded that with the revival of 
Serbia’s main industry—pig rearing—there will arise 
a strong demand for galvanised and other wire 
fencing. Hitherto the greater part of the supplies 
of this necessary adjunct of all Balkan farms had 
come from Austria, Germany and the United States. 
Very little has been done at any time by the Balkan 
States with British-made fencing wire. In normal 
times Serbia alone imports between 1,600,000 and 
1,700,000 kilos. of iron wire of all kinds. Of this 
total Austria usually supplied 750,000 kilos., Germany 
700,000 kilos., and Great Britain under 50,000 kilos. 
Of these totals barbed wire probably represented 
400,000 kilos., but as the official returns (for the year 
1911-12) show no differentiation, the figures can be 
regarded only as approximate. In all probability 
British manufacturers to-day could capture the 
greater part of the fencing wire trade of the Balkan 
States were care to be taken to make a class of goods 
especially for these markets. What has been done 





in Austria could assuredly be’ done here, and it is 
for our factories to apportion their plant accordingly. 
The most popular kind of fencing wire made by the 
Austrians, and supplied to the Serbian and other 
Balkan markets, is in reels of 25 kilos.each. In 
point of price there has been very little to choose 
between the makes of Austrian, German, United 
States or Belgian factories.~ The prices per 1000 
kilos. were as follows just before the war: American 
285 dinars (1 dinar = about 94d.), German 280 dinars, 
Austrian 275 dinars, and Belgian 280 dinars. All 
these are c.i.f. prices at Belgrade, less 3 per cent. 
discount. Wire netting is also in fair demand, and 
is likely to become more in request than ever owing 
to the entire exhaustion of stocks. The gauge of 
wire mostly employed is either 0.9 mm., or 1.00 mm., 
of 25 mm. or 38mm. width of mesh. The selling prices 
in pre-war times were between 37.50 dinars for the 
first-named class of 25 mm. mesh, 45 dinars for the 
second, and 29.50 dinars for the third per metre. To 
cater successfully for the market it would be abso- 
lutely essential that an energetic and wide-awake 
local agent be appointed. It is only by moving about 
among the native farmers and meeting them in 
frequent social intercourse that any regular and 
progressive business can be carried on. 

The business in iron sheets was not of very much 
consequence up to the beginning of European hos- 
tilities, but it is believed that the immense amount of 
reconstruction that will have to be taken in hand 
as a result of the far-reaching destruction done to 
individual farms by the Bulgarian enemy will cause 
a strong demand for these supplies. In normal 
times the imports rarely exceeded a value of £40,000, 
the chief source of supply being Austria-Hungary 
and Germany, with the United Kingdom a long way 
behind. Iron girders also entered the country from 
the neighbouring Austrian Empire, the quantities 
showing gradual increases between 1910 and 1914, 
and averaging 3000 tons. The sale of iron girders 
had up to then been according to the rules of the 
Deutscher Verband (German Steel Trust), but this 
will apply no longer. The girders in demand are 
of normal profiles, averaging in length between 12 
and 15 metres; extra widths according to the fixed 
extra prices ; extra wide girders, Grey system, length 
15 metres, width 10-14 centimetres. A little while 
before the war some local dealers closed a bargain 
at @ price between 160 and 165 dinars per ton c.i.f. 
Belgrade, by water transport from Austrian works. 
It is usual to make purchases of 200 to 600 tons, 
paying against documents. Malleable iron in billets 
and rods came largely from Austria before the war, 
only small quantities being received from other 
sources. Unworked iron—in bars, ovals, hoop iron, 
round iron, &c.—especially for building purposes, 
came from the neighbouring Empires—Austria and 
Germany—because it was found easier to weld in 
their well equipped foundries than in the primitive 
workshops of Serbia. There is a good opportunity 
for the introduction of complete foundry plants now 
that the Serbs have determined to rely for the future 
as fully as possible upon their own resources, and in 
any case to reduce their commercial relations with 
their late enemies as much as possible. For rein- 
forcing concrete where welding is of no importance 
a cheaper kind of unworked iron would prove market- 
able, the cheaper the better. Until the late conflict 
put an end to all economic industry in the country, 
the imports of material were rising year by year, 
reaching nearly £100,000 in 1913, as against only 
£72,000 in 1910. Rolled sections shewed an annual 
import value of £17,500 as compared with £13,450, 
the supplies coming principally from Austria. Of 
course, the geographical proximity of the country 
and the facility for executing urgent orders without 
deiay had a good deal to do with this fact. The 
approximate value of the metal and metal goods 
imported into Serbia from the three countries— 
Austria, Germany, and the United Kingdom—before 
1914 was as follows :—Austria-Hungary, £360,000 ; 
Germany, £238,000; Great Britain, £30,000. All 
three countries were at this time sharing in the 
business in foundry iron, wrought iron and steel, 
but by reason of price-cutting the Teutons gradually 
made headway in foundry iron, as well as in iron bars, 
hoop iron and iron beams. Most of the steel imports 
were received from Austria. 

The trade in edged tools was almost wholly in the 
hands of Germans. Although the demand had not 
reached any great dimensions up to the time of the 
war, the imports were gradually extending, especially 
from the factories of Leipzig, Jena and Berlin. Un- 
doubtedly British manufacturers would find this a 
profitable market, for the fame of their tools has 
spread to the Near East as to other parts of the world. 
There will be a great want of axes, hatchets and 
choppers, as well as agricultural implements of the 
smaller kind, nearly all of the supplies having been 
in times past of German origin. With regard to machine 
tools, the opportunities are no less attractive. The 
industrial classes are large users of metal, stone and 
wood-working machine tools, and up till now the 
greater part of the imports have come from Germany, 
Austria and, to a small extent, from the United 
Kingdom. Some of the best customers of the 
Germans have always been the State Railways. 
Whether the custom will still continue after the whole- 
sale destruction caused to the national lines by the 
Teutons remains to be seen. The market is now 





almost entirely without stocks of planing and drilling 
machines, turning lathes, cutting andsawing machines, 
polishing machines, &c. &c. To make British manu 
factures acceptable it would be necessary to send out 
a technical expert well able to talk to the people in 
their own language, and to explain to them the 
peculiarities and recommendations of the mechanical 
inventions offered. They are very intelligent and 
by no means unenterprising. With their usual 
thoroughness, the Germans who sought to trade with 
the Balkan peoples sent out a small army of well- 
equipped, plausible and highly experienced travellers, 
who took a great deal of trouble to ingratiate them- 
selves with their customers, with the very. natural 
result that they returned to the Fatherland well 
loaded with profitable orders. Of recent years 
several manufacturing plants have been erected in 
Serbia, and in practically all of them one may see 
some kind of German machine or appliance. There 
is no mistaking these things, since the makers take 
very good care to plaster their names in glaring 
colours or upon heavy fixed plates, wherever they 
are most likely to attract the eye. In addition, they 
supply the offices and counting-houses of their cus- 
tomers with attractive show-cards portraying and 
explaining the merits of their machinery, wall- 
calendars, and framéd testimonials. All this enter- 
prise costs money, but it is no doubt money well 
spent, since it serves to keep the names and the wares 
of the manufacturers continually before the notice 
of their customers, and to attract the attention of 
stray visitors to their works. At each recurring 
festival—such as Christmas, Easter and the national 
féte-days—agreeable reminders of their existence 
and complimentary expressions of “ good-will ”’ 
have emanated from the eutonic factories. By 
now the Serbians—like all other European peoples— 
have learned the precise value of these protestations, 
and it may be taken for granted that never again will 
the Germans be able to practise the same deceptions 
upon the same people in the same manner. It is no 
less certain that no Serbian would again consent to 
do business with a German if he could carry it out with 
@ manufacturer of almost any other nationality. 
There are many reasons why he should enter into 
relations with us. 

There is a sluggish, but certain sale for agricultural 
machinery and farm implements in Serbia, the employ- 
ment being more or less in connection with preparing 
produce for the market rather than of machinery 
designed for accelerating the actual rate of production. 
In the years before the war the imports of such manu- 
factures as threshing machings averaged between 
£35,000 and £40,000 annually, Great Britain and 
Austria-Hungary being the principal suppliers, while 
mowers and harvesting machines, pressers and seed- 
sowers, averaged about £17,000. In one year some 170 
steam-threshing machines were imported, chiefly 
from Germany, and a few from Austria-Hungary. 
The United States contributed 150 harvesting 
machines, but severe competition from the Central 
Powers was met with. In miscellaneous machinery 
Austria seemed to have a practical monopoly, the 
proximity of that empire enabling the manufacturers 
to offer their goods at a price that could not be 
matched by more distant countries. Cheap pumps 
for farmers came from both Austria and Germany, 
but the United States sent in a few of the better 
class quality. English pumps are very little known, 
and they have but to be introduced to secure approval 
and popularity. 

In this connection it is necessary to point out that 
before the war shippers in the United Kingdom were 
in the habit of dealing with Serbian firms through 
Austrian and Hungarian agents. No doubt with the 
declaration of peace every effort will be made by these 
enemy houses to restore former relations and represen- 
tations, sinde by those means only was it possible 
to reach the trade of Serbia. It is to be hoped that 
our manufacturers and shippers will turn a deaf 
ear to all such specious representations. Not only 
will the Serbians themselves in many cases refuse to 
have any further traffic with Austrians for many a 
day to come, but there never was any reason why 
British firms should have employed the intercession of 
foreign houses in their commercial intercourse with 
the people of the Balkans. Now is the time for 
our shippers and manufacturers to appoint their 
own resident, or visiting, agents in Serbia—namely, 
in the capital, Belgrade. 

Every assistance should be found at the British 
Consulate where, during the distinguished service of 
the British Vice-Consul, Mr. Charles L. Blakeney, a 
great deal of useful information was collected, and 
is, no doubt, still available. It will be found, however, 
that great care will have to be exercised in carrying 
out commercial transactions with native purchasers. 
The more cautious shippers may feel inclined to 
follow the general practice of United States manu- 
facturers, and not grant credit to Serbian importers, 
except in very special cases. They should insist upon 
cash with orders, or before shipment is demanded. 
The usual terms upon which British—in contrast 
with German and Austrian—shippers do business with 
Serbians, is as follows:—{1) Amount of purchase 
sent with order; (2) cash against documents at 3 
per cent. discount ; (3) three to six months’ accep- 
tance. When these latter become due and one-half 
or one-third of the amount is paid, an extension of 
time is generally given against a new acceptance, 
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‘and in some cases a guarantee is demanded. Upon 
the acceptance an interest of from 6 to 8 per cent. is 
expected, while the native bankers charge importers 
anything between 6 and 12 per cent. upon advances. 
Naturally, the larger and better known firms demand, 
and receive, more favourable terms than the smaller 
and less well-reputed establishments. The latter, 
therefore, have often to buy from manufacturers 
giving the most favourable terms, notwithstanding 
the fact that the merchandise is of inferior quality, 
and prices higher in proportion. These facts account 
in @ great measure for the strong hold that both 
Germany and Austria-Hungary have always held 
over the importers of Serbia, as has been the case 
in Bulgaria, Roumania and Greece. These Teutonic 
houses have given credit for as long as six, twelve 
and eighteen months, their methods of extracting 
payment in the end being on the whole sufficiently 
remunerative, aud the losses proving but small in 
—— with the profits. 

ith regard to the sale of agricultural machinery, 
transactions are as a rule conducted upon the principle 
that goods are sold upon a three years’ credit, notes 
falling due in September of each year, and bearing 
interest at 6 per cent., the seller holding a mortgage 
"upon the machinery until it has been fully paid for. 
With regard to the purchase of railway material and 
equipment, the terms arranged are again different. 
Generally speaking, all such purchases are made by 
or upon behalf of, the State, there being practically 
no privately owned railways in the country. The 
only line that is not in possession of the Government is 
the narrow-gauge railway running from Shabaz, 
on the Save, to Loznia-Kovilatcha, a line that is 35 
or 36 miles in length, and owned by the Podrinye 
District Council. As in the case of all railways in 
the country, the line is single-tracked. The officials 
are all Government employees, and sales of material 
and rolling stock are conducted through the medium 
of the Chief of Supplies, who, however, in the pre-war 
days was frequently changed. The safest policy is 
to ignore individuals, and to address all communi- 
cations to the Direction des Chemins de Fer de 
?Etat Serbe, at Belgrade. All correspondence must 
be in French or German; English is very little 
understood. Generally speaking, all supplies and 
equipments, the value of which exceeds £80, are 
bought by public tender. Invitations for bids are 
published in the Serbian Official Gazette—the so- 
called Srpske Novine—but in urgent cases—such 
as exist at the present time—invitations to tender are 
sent out to suppliers of international repute. This 
mode of effecting purchases is almost always adopted 
when machine tools and other workshop requirements 
are needed. The firms called upon to tender are the 
better known manufacturers of machinery in European 
cities, and dealers carrying large stocks ready for 
immediate delivery. It may be taken as a certainty 
that firms without the aid of a local representative 
would have little chance of obtaining business. 
Lubricants, lamp oil, and cleaning materials are 
purchased upon yearly contracts, and tenders are 
solicited annually. 








The Development of Express Loco- 
motives in France. 


THE new President of the Société des Ingénieurs 
Civils de France is Monsieur Herdner, tke celebrated 
engineer of the Midi. On January 10th he was 
inducted into the chair, and delivered an admirable 
address on “The Progress of the Express Passenger 
Locomotive in France.” 

Monsieur Herdner dates a new era in locomotive 
design from 1878. That year marked the abandon- 
ment of the single-driver, the arrival of the bogie in 
France, the adoption of the continuous brake, and 
the appearance of the compound locomotive. The 
single-drivers, he says, were “‘ incomparable runners.” 
In 1890, after the Exhibition of 1889,an old Crampton, 
No. 604, of the Chemin de Fer de l’Est, was rejuve- 
nated by the provision of a new Flamand boiler, 
and, by reaching a speed of 144 kiloms. per hour, beat 
its four-coupled competitors, of which none exceeded 
138 kilom.-hours. But, despite its speed, the adhesion 
of single-drivers was too small for the increasing 
power demanded, and coupling became essential. 

The Orleans was the first line in France to use high- 
speed four-coupled engines. After various modifica- 
tions an arrangement named after its inventor, 
Forquenot, was reached—see Fig. 1. This design, 
remarkable for its epoch, ensured for the trunk lines 
of the Orleans railway till the end of the century 
an irreproachable service. It was adopted with 
some improvements by the Compagnie de Lyon, 
whilst the Est, Midi, Nord, and Ouest, anxious to 
avoid the use of the fourth axle, produced a 2-4-0 
engine of the kind illustrated in Fig. 2. In this case 
the fire-box fell between the driving axles instead 
of behind them, as in the Orleans engines, with the 
result that the tubes were much shorter—3} m. 


against 5m. From this difference followed examina- 
tion of the relative merits of long and short tubes 
and the creation of better rules for the relative pro- 
portion of heating surface to grate area. 

Having jincreased the power of locomotives by 





improvements in boiler design, the next step was 
to increase the pressure. In 1878 advance in this 
direction continued with prudent slowness. From 
6.5 kilos. in 1845 the pressure reached 7 and 8.5 kilos. 
at the Exhibitions of 1855 and 1867, whilst at that 
of 1878 most of the engines shown were designed for 
9 kilos., and those for the Nord and Haute-Italie 
for 10 kilos. per square centimetre. In the succeed- 
ing year the Compagnie de Lyon adopted the same 
figure, and was shortly followed by other French 
companies. Not till ten years later, when reliable 
mild steel plates were readily available, did any 
further marked increase take place. 

The next stage in the development was the intro- 
duction of compounding. Up to 1878 very few 
efforts had been made to improve the efficiency of 
locomotives, but at the Exhibition of that year Mallet 
showed a little compound which was the precursor 
of great developments. This engine is illustrated 
by Fig. 3; its weight was 24 tonnes, and it was built 
for the Bayonne-Biarritz railway. This engine, 
says M. Herdner, provided a lesson for railwaymen 
all over the world, but the lesson was for a long time 
ignored, first, because, since the engine ran on an 
insignificant line, means for comparing its efficiency 
with other engines were lacking, and, secondly, 
because engineers still turned deaf ears to the teach- 
ings of the Alsatian school—to Hirn, Hallauer, 
Leloutre, Grosseteste, Walter Meunier, and Dwels- 
hauver-Dery—who were insisting on the influence 
of the cylinder walls upon efficiency. ‘*‘ When, 
following these publications and a certain number 
of others - . & more exact idea of the 
importance of the quantity of heat alternatively 
absorbed and returned by the cylinder walls was 
obtained ; when it became recognised that, far from 
being negligible, these quantities of heat are two, 
three, or four times as great as those converted into 
work ; when engineers were convinced, as Hirn so 
justly says, that ‘the instantaneous evaporation of 
water which covers the cylinder walls at the moment 
the exhaust opens is the most disastrous cause of 
heat loss in steam engines’; when it was seen that 
the extent of this disaster grew with the range of 
temperatures in the cylinder—that is to say, with 
the ratio of expansion—then, little by little, minds 
were illuminated.’ Then it was seen that the advan- 
tages of double expansion were thermic and not 
geometric, and were not reserved only for marine 
and stationary engines. France was not the first 
to read the lesson of Mallet’s little engine ; the way 
was led by Borodine in Russia and Webb in England. 
But whereas other countries were using two-cylinder 
or three-cylinder compounds, France adopted the 
four-cylinder engine, of which the first to go into 
service was No. 701 of the Nord—Fig. 4—built by 
the Société Alsacienne at Belfort, of which M. de 
Glehn was director. The engine had two indepen- 
dent driving axles, one driven by the inside high- 
pressure cylinders and the other by the outside low- 
pressure cylinders. Although the pressure was only 
11 kilos. per square centimetre, the engine was for 
twenty years the most economical on the Nord system. 
No. 701 entered service in 1886 ; in the year following 
the P.L.M. took up the question and designed two 
compounds C 1 and C 2, shown in Fig. 5. M. Henry 
had not the objection to coupling that was then 
fairly general amongst French engineers, and he 
therefore locked the engines with coupling rods and 
provided a single reversing gear for both. The 
four cylinders were placed in line, and the pressure 
was 15 k.-cem*®. No. C1 was shown at the Champ 
de Mars in 1889. In 1891 the Nord placed compound 
locomotive No. 2121—Fig. 6— in service, and followed 
it two years later with 2122. The pressure adopted 
was 14 kilos., and again the four wheels were coupled. 
By changes the engines of the P.L.M. and the Nord 
became similar, the main difference being that, 
whereas M. du Bousquet retained independent 
reversing gear for the two engines, M. Henry adhered 
to the single gear. 

“Such,” says M. Herdner, “is the remarkable 
system of compounding with four cylinders on two 
distinct crank shafts, which amongst foreigners, 
who have not hesitated to copy it, is known as the 
French system. Extended successively to locomotives 
with three, four and even five coupled axles, it was 
applied by January Ist, 1915, on the six great railway 
lines of France to one-third of the effective total 
of engines and to about nine-tenths of the com- 
pounds.” 

These Nord engines, Nos. 2121 and 2122, were 
copied in all essential particulars by the Midi, the 
Ouest, the State railways, by the Orleans and the 
Est. At that time no such concord of opinion had 
been known, but it was repeated later when the 
four-cylinder compounds of the Midi, put into service 
in 1896, and exhibited at Vincennes in 1900, were 
copied by all the other railways. 

But railways cannot escape from the law which 
obliges most industries to change incessantly their 
equipment, and we find that four years after it had 
been put on the line the desirability of increasing the 
grate area of the 2121 class wasrecognised. Another 
four years passed, and it became necessary to increase 
the grate again, this time by 20 per cent. But with 
the enlargement of the grate, the whole weight of the 
engine was augmented, and it could no longer be 
carried on four axles; a fifth under the fire-box had 





to be employed, and thus came about the introduction 
of the first French Atlantic, No. 2641, of the Nord, an 
engine which attracted much attention at the Exhibi- 
tion of 1900—see Fig. 7. A few years later, the Midiand 
the Orleans used even larger fire-boxes, and the weight 
rose from 33 tonnes on the driving axles of the Nord 
to 35 on thé Midi, and 36 on the Orleans. As the 
law of that period, only altered in 1915, limited axle 
loads to 18 tons, the Orleans had consumed all the 
reserve of adhesive weight which it had secured by 
the abandonment of the single driver. Hence the 
reign of the Atlantic was short, and even from the 
moment of its appearance, many companies judged 
it better to couple the fifth axle to the other two. 
In 1901 to 1903 the Ouest, the Est, and the Lyons 
followed this plan. These engines, although not 
more powerful than their predecessors, restored the 
reserve of adhesive weight, and the old problem 
introduced thirty years before by coupling was again 
presented, namely, how best to use adhesive weight, 
which had been increased by 50 per cent.; whether 
to increase the evaporative power of the boiler, the 
steam pressure, or seek for a more efficient way of 
using the steam. The first step followed precedent, 
and the evaporative power of the boilers was increased 
by the enlargement of the grate. From 1905 the 
Est increased its grate area from 2.86 to 3.16 square 
metres. The augmentation, though only 10 per 
cent., gave the engines all the power the engineer 
of traffic demanded. But on the Etat, Midi, P.L.M. 
and Paris-Orleans grates up to 4.27 square metres 
were provided. But this area, 33 per cent. greater 
than before, could not be secured by lengthening 
the grate, and in consequence the fire-box had to be 
widened, with the result that, as the box had now 
to be placed behind the last pair of coupled wheels, 
a sixth or carrying axle had to be introduced; thus 
the engines became a Pacific—Fig. 8. The alteration 
brought with it two secondary changes; in the first 
place, the tubes became undesirably long and their 
diameter had to be increased and the Serve fins 
abolished, whilst in the second the wide box, project- 
ing sideways over the frames, necessitated raising the 
boiler and with it the centre of gravity of the engine: 
This change, as shown by M. Marié, increased the 
stability of the locomotives. ~ 

Augmentation of the steam pressure, which was 
then 16 kilos. per square centimetre, was considered 
undesirable, as experience showed that the expense 
of upkeep increased rapidly with the rise of pressure. 
On the other hand, superheating ‘‘the remedy par 
excellence against the lack of adiabaticy of cylinder 
walls,” had already given results which justified the 
belief that it would do for the six-coupled engine 
what compounding had done for the four-coupled. 

Considered generally, superheating was no new 
thing. Even before 1850, when Hirn defined its 
action, it had been used in stationary engines, but by 
1870 its use had been quite abandoned. It was not 
till 1890, that owing to the efforts of Emile Schwoerer, 
at one time secretary to Hirn, that its revival began. 
It is easy to understand these vicissitudes. Good 
as superheating was from a thermodynamic point 
of view, compounding presented greater advantages. 
The wear and tear on the engine parts were reduced ; 
there was less pressure on the slide valves ; less loss 
of efficiency owing to leaks; better utilisation of 
clearances spaces and a more constant turning 
moment. Moreover, the design of a superheater for 
locomotives was rendered difficult by the restriction 
of space. Apparently the first locomotive to use 
highly superheated steam was the six-coupled engine 
No. 1,of Creusot, to which Messieurs Seilliére and 
Riot fitted, in 1879, in the fire-box itself and close to 
the crown, a spiral tube through which the steam 
passed. The deformation of the spiral and the diffi- 
culties of lubrication led to the abandonment of the 
system. It was followed by superheaters of the 
smoke-box type, which also were in their turn given 
up. The solution of the problem—the U tube in 
enlarged smoke tubes—followed the lines indicated 
in a patent secured by Quillac and Moncheuil in 
1850, but never put into practice. 

The practical problem having thus been solved, the 
question arose whether it was better to give up com- 
pounding and trust entirely to superheating, or to 
super-pose, as it were, superheating on compounding. 
Opinion was divided, and the P.L.M.,in order to put 
the matter to the test, built two engines, one with four 
simple cylinders and one a four-cylinder compound, 
both superheaters. In other respects the engines 
were similar. In practice, the compound superheater 
engine showed an economy superior to that of the 
simple superheater of 9 per cent. The next step was 
to find out if re-superheating between the high and 
low-pressure cylinders—cascade superheating as it is 
called—was desirable. The experiments were made 
by the Est, and the results showed that re-heating 
was undesirable. As a matter of fact, steam which 
leaves the boiler at 340 deg. Cent. is still superheated 
when it leaves the low-pressure cylinder. 

Must it, then, be concluded, asks M. Herdner, that 
the most recent “ Pacifics’’ of France, all four- 
cylinder compounds with superheaters, are the best 
possible ? To reply in the affirmative would be pre- 
mature, for it is still a matter for decision whether 
the adoption of superheating should not lead to 
simplification of the engine. All things being equal, 
two cylinders are more economical than four, not 
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only because the mechanical resistances are reduced, 
but because the extent of the relatively cold surfaces 
to which the steam is exposed increases with the 
number of cylinders. 

The hi economy would be reached with a 
single superheater, a single high-pressure and a single 
low-pressure cylinder. Unfortunately, the restric- 
tions of the gauge make it impossible to develop by 
this arrangement the power now demanded in express 
engines, and it is necessary to make a decision between 
the two-cylinder engine and the advantages which 
can yet be gained from compounding when combined 
with superheating. Experiments thus far made have 
failed to prove that the four-cylinder compound super- 
heater engine is always better than the two-cylinder 
simple superheater engine. The former has some 
advantages in the matter of balance and turning 
moments, but the latter gains by the ease with which 
it can be driven, by its lower cost of upkeep, and by 
an appreciable reduction of the chances of failure and 
wear. For this cause has arisen a tendency in 
France to follow England and America in their pre- 
ference for two-cylinder engines, and express engines 
alone have resisted this tendency. With the object of 
settling the question, the Midi ordered in 1913 four 
“ Pacifics, with two cylinders, simple and superheat 
—Fig. 9—to be run in parallel with existing four- 
cylinder superheat compounds. Unfortunately, the 
completion of these engines has been retarded by the 
war. 

One other question remains to be asked. Have we 
gained by the substitution of ‘‘ Pacifics ” for “‘ Atlan- 
ties,” that is, by six-coupling? Figures show that 
if speed has not greatly increased, the loads hauled 
have augmented by about 44 per cent. Hence, 
since more passengers are carried, the advantage to the 
companies is considerable. 

_ Monsieur Herdner finished with an eloquent note, 
in which he exalted the Alsatian School and Hirn 
“une des plus pures gloires de V Alsace.” 








Holland’s Third Industries Fair. 
No. IL.* 


In our first article we explained the nature of the 
buildings and sample rooms employed at the Third 
Netherlands Industries Fair at Utrecht. The design 
of the latter, being, as they were, in the form of closed 
compartments, practically precluded the outward 
display of goods. Such display, in connection with 
the sample rooms at any rate, was discountenanced 
by the authorities, and there were only a few cases 
in which it was permitted to remove the outer wall 
of the building so that the interior was laid open to 
view. As a matter of fact, the occupiers of the sample 
rooms in very many cases had arranged curtains in 
their windows, so that with the doors shut—and they 
nearly all were—it was impossible to tell what was 
inside without ; opening ,them] andj, going ;in. » The 
Fair was, in short, by no means a place for the sight- 
seer pure and simple, but for the business man who 
desired to buy or to sell the arrangement appeared 
to be excellent. In not a few instances the rooms had 
been divided into two compartments by means of a 
partition, and one compartment was used as an office 
in which transactions could be discussed in practically 
the same privacy as would be afforded in a separate 
room in an office. 

Although there were, of course, exceptions, we 
noticed that in a very large proportion of the sample 
rooms but few goods were exhibited. Many firms 
appeared only to have brought with them the latest 
novelties which had been evolved since the preceding 
Fair. Many of the rooms were extracrdinarily well 
decorated and furnished, and we several times 
wondered whether such a lavish expenditure of 
money on an apartment which was only to be occupied 
for fourteen days—and the amount involved in 
numerous cases that we saw must have been very 
considerably in excess of the value of the rent paid— 
was worth while. Yet we imagine that it must have 
been found by experience to be so, since so many 
of the participators in the Fair had evidently taken 
the greatest pains to ensure that the interiors of 
their temporary business premises should be attractive 
and comfortable. 

Before going on to discuss the character of the 
goods at the Fair, there are several points in connec- 
tion with the management of the undertaking which 


are worthy of mention. The first is that very strict | 4° 


precautions were taken to make sure that the goods 
exhibited were of Dutch manufacture. It was per- 
mitted, we gathered, that any article might contain 
in its composition 25 per cent. of foreign manufactured 
material and still be considered to be Dutch produce ; 
but beyond that point it was not permitted to go. 
A specially appointed committee, vested with powers 
to visit works and examine books, &c., investigated 
every exhibit, not only before the Fair was opened, 
but during its continuance, and if any infraction of 
the rule was discovered the manufacturer in question 
might either be refused permission to participate or, 
in the event of the discovery being made while the 
Fair was in progress, might actually have to withdraw, 
never again to be permitted to take part in a Fair. 
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A special book for the reception of complaints made 
under this heading was kept in the offices of the Fair, 
and it was under the continual observation of the 
authorities. As far as we could ascertain, very few 
attempts had been made to evade the regulation, 
so that the goods which we saw were in the large 
majority of cases entirely Dutch. Another point is 
that a most elaborate card index is kept of all manu- 
factures and manufacturers, so that anyone applying 
at the head office at the Fair might be directed to 
firms which would be likely to be in a position to 
furnish him with what he required. For this purpose 
there was during the progress of each Fair a room-to- 
room visitation of all the participators, and a detailed 
list made of the articles which he manufactured, in 
addition to those indicated on the outside of his 
sample room, as explained in our first article. There 
has in this way resulted the compilation of an excep- 
tionally full trade index, which grows in importance 
each year as new participators have come in or as 
former participators have added to their wares. 
We had an opportunity of studying this index, and 
could appreciate the advantage such an accumulation 
of information must be to would-be traders. It may 
be of interest to state here that the Fair authorities 
obtained the services for the continuance of the Fair 
of some fourteen students from the Commercial 
College—Handelshoogeschool—at Rotterdam. It was 
these young men—and those with whom we came into 
contact struck us as being exceptionally smart and 
businesslike—to whom fell the duty of making these 
interviews with the participators—we cannot, for 
reasons already explained, accurately describe them 
as exhibitors—and of gathering together the informa- 
tion required for the card index. They had another 
duty, which was performed with great success and 
courtesy. It was that of conducting the specially 
invited foreign visitors round the Fair, a task for 
which the extraordinary knowledge of foreign lan- 
guages which nearly all of them possessed rendered 
them particularly well suited. To one of them in 
particular we owe a very considerable debt of grati- 
tude, for he was indefatigable in rendering us invalu- 
able assistance by acting as interpreter and in very 
many other ways. 

One further point may be alluded to. The Fair 
authorities realised from the very first that the large 
influx of visitors to the Fairs which might be antici- 
pated would render the question of housing accommo- 
dation particularly difficult, and tax to the utmost 
the lodging capacity of the city, which in normal 
times only contains some 140,000 inhabitants. They 
accordingly got into touch with all the hotel and 
boarding-house keepers, as well as with those house- 
holders who expressed themselves as willing, for the 
duration of the Fair, to take in lodgers, and from the 
information thus obtained compiled a complete list 
of available rooms. Visitors on application to an 
office specially set aside in the Vredenburg Fair site, 
which was nearest to the principal railway station, 
could ascertain without any trouble what sleeping 
and other accommodation was obtainable and the 
price.they would have to pay for it. This work was 
in the charge of a special department which only 
concerned itself with it, and we understand that its 
labours have been uniformly successful, all the 
demands made at the first two Fairs having been 
met. The arrangements for the third Fair were, 
we were informed, proving equally satisfactory. 
We may add that as regards bedrooms reserved in 
private houses, the charges made, which included 
breakfast, varied from 2s. 6d.—the accommodation 
being described as ‘‘ very plain ’’—to 10s. per head 
per day. 

The goods brought to the Fair were described to 
us as being very nearly representative of all the 
industries of Holland, and, as can well be imagined, 
they were widely diverse in character. There are 
some things for which Holland has always been 
famous; of course, they were there. But there are 
others the manufacture of which has only been 
undertaken since the war began, and many of them 
found a place as well. The wares of the participators 
were classified under no less than seventy-four head- 
ings or sections, as follows :— 


Sections. Devoted to— 
ited. Foodstuffs, tobacco, cigars 
10 to 25 .. Electrical and other machinery and metals 
26 to 31 .. Industrial implements 
eS Building material 
ae Gold and silver wre = 
34 to 36 Printing, r, and office requisites 
37 to 42 Textile Goes. clothing 
43 and 44 Chemical and pharmaceutical products 


Colours, lacquers, varnishes, oil 


46 and 47 Leather and leather goods 

48 to 54 Furniture, wood, cork, basket ware, and straw 

mw ss Blinds, ecreens, tents, canvas  sailcloth, 
flags, &o. 

56 and 57 Earthenware, porcelain, glass 

58 to 63 .. Household requisites and sports 

64 to 73 .. Miscellaneous, including horticulture, tortoise- 
shell articles, cameras, wax figures, &c. 

74 Associations, commercial intelligence, trans- 


port, shipping, insurance, inventions, in- 

struction, &c. 
At first sight it might seem disadvantageous to 
have the various Fair sites scattered over the city, 
and in a way it certainly was, though the distance 
between those farthest apart did not exceed by much, 
if at all, half a mile. But the disadvantage was more 
apparent than real, for by an excellent system of 
arrangement the goods coming more or less within 
the same categories were grouped together in one or 





more of the sites in such a way that a prospective 
purchaser would find sellers of the particular goods 
of which he was in search all quite close to one 
another. He might not, therefore, have to visit more 
than one of the sites, and need not, unless he wished 
to do so, trouble himself to visit any of the others. 
In apportioning the sample rooms, however, the 
management refrained from putting makers of the 
same class of goods actually side by side one another, 
as it was thought that: such a proceeding was undesir- 
able and likely to lead to unpleasantness, but, as far 
as possible, all makers coming within the same 
category were housed in the same site. 

Much of what was at the Fair was naturally not of 
special interest to engineers as engineers, though we 
arenot saying that they might not have been attracted, 
as men, by the display in Sections 1 to 9, the first of 
which, be it said, was allotted to liqueurs, in the 
manufacture of which Holland holds a leading place 
amongst nations. The next twenty-three sections 
were, however, full of attractions. Section 10, which 
was set aside for motor cars, bicycles, and aviation 
accessories, only had sixteen participators, but the 
work on view showed that, as far as bicycles are con- 
cerned, Holland is at the present moment turning 
out excellent high-grade machines, which are, as far 
as model is concerned, nearly identical in all respects 
with machines made in this country. The following 
firms may be mentioned as being specially noticeable 
in this respect :—A. Fongers, of Groningen; . 
Bronkhorst and Co., of The Hague; the Simplex 
Company, of Amsterdam: and the “ De Vierkleur ” 
Company and Hugo Smit, also of that city. Several 
firms, including those just mentioned, had on view 
various cycle parts, such as handle-bars, sprocket 
wheels, gear cases, lamps, &c. The “Orno”’ firm 
of Zeist showed parts of motor cars as well as some 
examples of sets of taps and dies. Of actual motor 
cars but few were shown, but a good deal of attention 
was attracted by a motor hearse which was exhibited 
—the phrase is correct in this instance since the front 
of the room containing it had been removed—by the 
firm of Gips and Jacob, of Utrecht. Motor hearses, 
we were informed, were entire novelties in Holland, 
that at the Fair being the first which had made its 
appearance. We saw no aeroplanes, though we 
gather that the Bronkhorst Company makes them. 

Section 11 comprised such things as bolts, nuts, 
rivets, and nails, and nothing we saw calls for any 
special mention, nor does Section No. 12, which in- 
cluded fire extinguishers and fire brigade implements. 
In the latter there were ladders, pumps, hose, and 
fire extinguishers, but no fire engines. In Section 13 
—safes and cash boxes—there were one or two 
interesting things. The firm of P. S. Timmermans, 
of Hijlaard, in Friesland, exhibited safes made of 
reinforced concrete, while ordinary fireproof safes’ 
were shown by G. Martens and Sons, of Doetinchem, 
the N. V. Lips’ Brandkasten en Slotenfabrieken, of 
Dordrecht, and Jb. de Haas and Sons, of Rotterdam. 
The alarm apparatus of the Neder: Fabriek V. Patent 
Alarmapparaten, of Utrecht, which comes into play 
when a safe is tampered with or when any attempt 
is made to take it away, was interesting. 

There were only two firms in Section 14—Electro- 
chemical Work on Metals. They were those of Louis 
van der Hoorn, of Utrecht, who specialises in machines 
and apparatus for use in the chemical industries, in 
grinding and polishing machines, nickel, copper and 
silver-plating plants; and the N. V. Nederlandsche 
Galvano-Inrichting, also of Utrecht, which makes 
special rollers for printing on cotton goods, as well 
as electrolytic copper, copper pipes, sheets, and 
wire. poh 
Section 15—electric motors, generators, cables, 
and accessories—was not so full as one might have 
expected to find it. There were, in all, twenty-one 
participators ; of that number only three were makers 
of generators or motors, eight made switches, switch- 
gear and the like, eight dealt in various types of 
electrical apparatus, and one specialised in cable 
making. The remaining “sample room’’ was occu- 
pied by an association representing various electric 
supply undertakings in Holland, which was prepared 
to give advice concerning the supply of electricity 
for commercial purposes. The work of the Hengel- 
osche Electrische Mechanische Apparaten Fabriek, 
which makes electric generators and motors, high and 
low-tension electrical apparatus, and instruments 
for numerous purposes, safety lamps and electric 
plants of various types, struck us as good, though 
there was nothing particularly novel about it. We 
were also attracted by the exhibit of the N. V. Neder- 
landsche Kabelfabriek, of Delft, which was almost 
severe in its simplicity. A junction box for 10,000- 
volt three-phase cables was particularly noticeable. 
Taking the section as a whole, it may be said that the 
workmanship was good, but that, though the articles 
appeared to be well made, we saw nothing elaborate. 
In - switchgear especially, Holland has not yet 
approached the level reached by other nations. 

Section 16, which included batteries and accumu- 
lators, showed a class of manufacture which is prac- 
tically new in Holland. Before the war nearly all 
the dry cells used were imported from Germany. 
Nowadays they are being made at home in increasing 
numbers, and evidently with a view to endeavouring 
to capture some of the trade which Germany had in 
this direction with the United Kingdom and the 
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United States, for we noticed that many of the dry 
cells had wrappers bearing descriptions in English. 

We may pass over Section 17—engraving, name- 
plates, stamps, &c.—and go on to Section 18—instru- 
ments, meters, scales, clocks, telephones. In the 
latter there was a great deal to interest the visitor. 
The clocks would probably have repaid study, for 
there were some fine examples of the old Dutch 
Grandfather type. Unfortunately, the length of our 
stay did not permit of our devoting the time to them 
that they evidently deserved. The outstanding 
feature of this section was the number of machines 
and apparatus for determining weights. They varied 
from the heavy table machines for weighing vehicles 
to delicate chemical balances, and included also 
examples of the rapid weighers which have of recent 
years become so common for use on shops’ counters. 
Out of a total of twenty-seven participators in this 
section, no fewer than ten were makers of machines 
or instruments for weighing purposes. As makers 
of what appealed to us as being extremely well-made 
chemical balances we may mention Messrs. Becker’s 
Sons, of Brummen, and the Haagsche Balans-en 
Gewichtenfabriek, of The Hague; as makers of 
commercial weighers, Alb. J. Brusse, of Enshede ; 
van Berkel’s Patent Co., of Rotterdam; the N. V.- 
E. H. Vught’s Weeg Meet en Maalwerktuigenfabriek, 
of Amsterdam; the Firma Wed. A. W. Renaud, of 
Delft ; and the Snelwegerfabriek “‘ Utrecht ’”? may be 
quoted. 

This section also contained an exhibit of the 
instruments and apparatus made by the N. V. 
Thermophoon Cy. Holland-Belgie, of Zeist. The 
telephones constructed by this company are extra- 
ordinarily small and light ; indeed, they are claimed 
to be the smallest and lightest that are made, while 
at the same time they are stated to give a more 
distinct speech transmission than the majority of 
other telephones. Some waterproof ships’ telephone 
equipments were also exhibited by this firm, as well 
as several types of exchange boards and some neat 
apparatus for household use, including one of the 
smallest and lightest receivers we have ever seen. 
It was of much the same shape as the wooden knobs 
which are attached to blind cords, but the portion 
to be held to the ear was widened so as to be, perhaps, 
an inch and a-half, or a little more, in diameter. 
. The change of connections brought about in the case 
of an ordinary desk telephone by lifting the receiver 
off its hook is, in the case of this particular receiver 
effected by gently pressing it tothe ear. Other things 
in this section which we noted were :—Manometers of 
various types; thermometers; aerometers; trans- 
mission and receiving instruments and apparatus for 
wireless telegraphy and radio-telephony—shown by 
the Nederlandsche Radio Industrie, of The Hague— 
railway signal apparatus, telephones, &c.; R6éntgen 
tubes and glow lamp detectors for radio-telegraphy— 
shown by the N. V. Philips’ Gloeilampenfabriek, of 
Eindhoven—&e. 








Electrification Work in Switzerland 
(From our own Correspondent.) 


Since the armistice, Switzerland has begun to 
prepare for the electrification of her railways much 
more earnestly than ever before. During the war 
it was impossible for her to do very much with this 
end in view ; and even the electrification of Gothard 
line, which ought to have been complete by now, 
can hardly be finished for at least another two years, 
as several power stations have not been even con- 
structed yet, and several water-conduits have not 
been begun. One reason for the delay is that the 
Italian workmen who carried out the actual labour 
in the case of the great Alpine tunnels were called 
up for military service. Moreover, during the last 
four and a half years, it was impossible for Switzer- 
land to produce the necessary materials; for instance, 
the copper wire which the Swiss State Railways bought 
in the United States before the war could not be 
delivered owing to scarcity of tonnage; and at the 
present time a good deal of the material needed for 
the building of electrical machines, to be constructed 
at Winterthur, is either unobtainable or obtainable 
at prices which Switzerland, with her present budget, 
cannot afford. 

Some idea of the enormous cost of electrification 
in Switzerland at the present moment is given by the 
figures in connection with the line from Berne to 
Thun, not quite twenty miles in length, and now so 
far advanced towards electrification, that it is hoped 
electric trains will be able to run over the whole 
distance next summer. The entire cost amounts 
to about 4,500,000f., or about £6000 per kilometre. 
This figure, of course, does not include the cost of 
the generators, &c. 

Although this line is so short, it adds a link to the 
chain of already electrified lines in Switzerland, for 
at Scherzligen it joins the Létschberg line, which 
has always been an electrified railway. When the 
Berne to Thun line is completely electrified, then it 
will be possible to go from Berne through the Simplon 
Tunnel to Domodossola by electric traction all the 
way. Moreover, Italy is also working hard now to 
electrify the stretch from Domodossola to Milan ; 





and if the Eastern railways of France consider it 
to their advantage to use the Létschberg for Franco- 
Italian traffic, then it is possible that the line from 
Delle to Berne vid the Grenchenberg Tunnel will 
be one of the next to be-electrified. 

But whilst the great electric power stations are not 
yet ready, there is sufficient horse-power already 
available in Switzerland to run almost all the lines 
electrically. It is competently estimated that the 
total available constant water - power is about 
1,500,000. Now, 1,000,000 horse-power would suffice 
to run all the railways and supply the whole of 
Switzerland with electricity for street lighting and 
domestic purposes, while half a million horse-power 
would be easily absorbed by the Swiss chemical 
industry. Even with the present high cost of 
materials and labour it is calculated that it would 
be cheaper to use electricity than to continue with 
steam traction. The cost of coal in Switzerland is 
about eight times as great as before the war, and 
electrical traction would, it is estimated, yield as 
great profits as steam traction, even supposing the 
cost of coal to fall by one half. Moreover, did 
Switzerland utilise all her available water-power 
she would be able to sell a great deal of electric power 
to her neighbours, and it is quite possible that the 
lines in Alsace could all be run by Swiss electricity. 

What has really kept the Swiss people from awaken- 
ing to the necessity of utilising their “‘ White coal,” 
is the fact that the main railways have always been 
managed by a grandmotherly Government, and 
consequently, being State railways, it is the 
business of nobody connected with them to possess 
initiative. Before the war the German coal mine- 
owners did their utmost to put difficulties in the way 
of the electrification of the Swiss railways, for the 
obvious reason that Switzerland was one of their 
best customers ; but the war has taught Switzerland 
a bitter lesson, and now one of the great arguments 
invoked in favour of railway electrification is that 
it would free Switzerland from dependence upon 
foreign (i.e.,German) coal. It is remarkable that in 
Switzerland the privately owned railways were 


electrified before the war, whilst not a single piece of: 


State-owned line is even as yet'run by electric traction, 
Those in Great Britain and elsewhere who are 
crying out for railway nationalisation would do well 
to study its working for a while in Switzerland, and 
in other countries where railways are run by Govern- 
ment departments. Not only are State-owned rail- 
ways managed without initiative, as I have said, but 
also without much forethought. The Department 
of Railways, indeed, is apt to be more noted for red 
tape than any other. In short, it supplies political 
jobs. An engineer is appointed not because ho is 
the most capable to be found but because of political 
influence. He may be thoroughly incompetent, yet 
there is no one to dismiss him ; and if anything goes 
wrong in the engineering department of the State 
Railways, a commission of inquiry is nominated to 
investigate the matter; but if anyone be dismissed, 
it is almost certain to be anyone else than the engineer 
who was at fault. 

It is, however, not in Switzerland alone that we 
can see the unsatisfactory results of State ownership 
of railways. The State-owned lines in German- 
speaking Austria, for instance, are in the greatest 
state of confusion, whilst the small privately owned 
lines seem to be managing to get along far better. 
All that the Austrian State Railways have at present, 
according to the Under-Secretary of State, von 
Enderes, is an enormous number of officials out of all 
proportion to the length of the railway lines. And 
here another effect of State control can be seen, for, 
although Austria has abundant water-power, and 
ought to have had her railways electrified long ago, 
she has done nothing of the sort, and is now finding 
herself obliged to pay for coal 3000 kronen a truck- 
load, instead, as before the war, 215 kronen. And 
this, moreover, for coal, of very inferior quality 
to that supplied before the war. It is admitted that, 
had the Austrian railways been privately owned, 
and not State owned, the lines would have been elec- 


.trified four or five years ago. 


What is perhaps most striking in all State railways, 
whether in Switzerland or elsewhere on the Continent, 
is the fact that the staff, whether railway servants 
or railway officials, are worse off under State control 
than under private management. , 

Even now, wherever real efforts are being made to 
hasten the work of railway electrification in Switzer- 
land, they are always being put forth by private 
companies. For some time past, for instance, the 
Bernische Kraftwerke (Bernese Water-power Company) 
has been working at plans for the utilisation of the 
water-power of the river Aare in the upper Hasli 
Valley (Bernese Oberland). Two large power stations 
(120,000 horse-power) are being built, one in Innert- 
kirchen, the other in Guttannen, between Meiringen 
and the Grimsel. For this purpose the Swiss Govern- 
ment has just been asked to grant a concession to 
build a light electric railway from Meiringen to 
Guttannen. This line will not only help the company 


to convey its building materials to the spot where. 


they are wanted, but will open up local communica- 
tion, and be useful to summer tourists, for at present 
there is only a diligence running in summer between 
Meiringen, the Grimsel and the Rhéne Glacier. 
When this light electric railway is built, it is 
eertain to be prolonged to the Grimsel, and finally 





to the Rhéne Glacier, where it will connect with the 
Furka line. The line is to be one-metre gauge, 
and the present plan is to take it as far as Guttannen, 
which will make it just over 14 kiloms. long. Its 
cost is estimated, with the prevailing high prices 
of materials and labour, at 6,745,000f. (or about 
428,000f. a kilometre); and it is calculated that 
it will require three years, at most, to construct. 
Switzerland, of course, has enough engineers and 
technicians of her own, but raw materials she has 
mostly to import. Before the war it was always 
Germany which supplied her with such articles, 
but the Swiss know that it will be a long time before 
they can again obtain such things from that source. 
Here, therefore, should be an opportunity for British 
engineering firms, and yet I have not heard of a single 
British firm which has thought it worth while to send 
an agent to ascertain what opportunities Switzerland 
might now afford the British engineering trade. 
Only the other day ‘a manager of one of the largest 
engineering works in Switzerland, who was looking 
through the advertisement »ayes of THE ENGINEER, 
remarked to me: “‘ Why do none of these firms ever 
send representatives to Switzerland? Before the 
war we used to get a good deal of machinery from 
England, but always through the medium of a German 


Moreover, what Switzerland wants is not merely 
for her own use, but also for export. During the four 
years of war her machinery constructing firms 
exported goods abroad to the value of some hundreds 
of millions of francs. Whatever subsequent arrange- 
ments we may make for the consular service, at present 
our consuls have no means of supplying information 
about such matters to any engineering firms on the 
Continent ; and, if British trade is to expand as we 
hope, then British firms must not only send capable 
agents to the Continent, but be prepared to quote 
prices in francs, and have properly drafted technical 
catalogues in French or Italian, as the case may be. 

With whichever engineering firm in Switzerland 


‘I have been talking lately, I am always assured that 


they are being inundated with catalogues and pro- 
spectuses from American engineering and allied 
businesses ; but they state that all these publications 
are in English, and the prices in dollars and cents. 

Even Japan is obviously turning her attention to 
Switzerland and the possibilities of the Swiss market, 
for she is not only distributing artistically produced 
pamphlets about the products with which she can 
supply the Swiss, but already an astonishing number 
of her subjects are finding their way about the country. 
Italy also is beginning to discover that “it is worth 
her while to make some commercial propaganda in 
Switzerland. 

In an article which appeared in THE ENGINEER on 
December 24th, 1915, on ‘‘ Germany’s Trade Prepara- 
tions for after the War,’’ I asked what are our manu- 
facturers and engineering firms doing to pre- 
pare to meet German competition after the war? 
And now I ask what they are doing to meet not merely 
German competition, but competition from our Allies ? 








Ministry of Munitions Orders. 





TIN-PLATE PRICES, EXTRAS FOR CHARCOAL 
COATING. 


Witu reference ‘to the Notice No. 28, dated January 
24th, 1919, whereby the extras for charcoal coating were 
increased, the Minister of Munitions gave notice on the 
12th March that the following are to be substituted for 
the extras given-in that notice. 

Charcoal Tin-plates, through Flux. 
Tin per basis box. 
3 |b. ; 
34 Ib. 
4 Ib. 
4} lb. 
5 |b. 


BISMUTH ORES, BISMUTH METAL AND 
DUCTS THEREFROM. 

TE Minister of Munitions announced on the 14th inst. 
that as from that date the Bismuth Order, dated the 12th 
March, 1918; and the Bismuth (Amendment) Order, 
dated the 10th January, 1919, were suspended until 
further notice. . 


OuISsP news 
cawce™ 
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WASTE PAPER. 


TE Minister of Munitions on;the same date announced 
that the Waste Paper (Dealings) Order, dated the 15th 
May, 1917, had been revoked as from the 15th March, 


1919. 





SECOND-HAND RAILWAY WAGONS. 

Tur Minister of Munitions on the same date announced 
that the operation of the Railway Material (Second-hand . 
Order, dated the 29th December, 1916, which was by the 
Railway. Material (Second-hand) (Partial Suspension) 
Order, 1919, dated the 7th February, 1919, suspended until ; 
further notice except in so far as related to wagons of all” 
types, was ed until further notice in so far as it 
related to wagons of all types. 


POTASSIUM COMPOUNDS—KELP.. 

TE Minister of Munitions on the same date ordered 
that operation of the Potassium Compounds Order, 1917, 
dated the 17th October, 1917, be suspended from that. 
date until further notice in so far as relates to kelp. 
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Submersible Salvage Pumps and 
Engines. 


Some months ago, in describing the operations of the 
Salvage Section of the Admiralty, we referred to the recent 
introduction of the “ submersible electric pump.” This 
machine consists of a centrifugal pump directly connected to 
an electric motor, which will withstand being continuously 
submerged in water and operated indefinitely in that 
condition. It-frequently occurs in the earliest stages of a 
vessel becoming a case for salvage that if powerful pumps 
can be brought to work immediately there is a good chance 
of success attending the operations, but a short delay may 
mean total loss or much prolonged and costly salvage. In 
such cases the time required for rigging steam or oil 





supplied by an oil engine-driven dynamo, which being 

rtable can be placed in position on the wreck or in a 
lighter alongside or even on the shore, according to cir- 
cumstances. 

It is, moreover, essential that the plant shall be 
weather-proof and unaffected by sea spray or rain, and 
although a dynamo which will withstand being submerged 
has not yet been produced, the oil engines described in 
this article have been proved to be quite capable of being 
covered with water without coming to any harm. The 
engine cannot, of course, work while submerged. 

The necessity for an oil engine which could be submerged 
without interfering with its efficiency arose in connection 
with the installation of centrifugal pumps in a wreck, 
situated in tidal waters, which had, owing to unforeseen 
circumstances, to remain in position while the tide rose 
and completely submerged the plant. This, of course, was 











SALVAGE STEAMER WITH SUBMERSIBLE PUMPS AT WORK 


engine-driven pumps is too great, and other circumstances 
may make it impossible to use them. If, however, a 
salvage vessel carrying submersible electric pumps is 
available, she can run alongside the wreck and in a very 
short time can have all those pumps working with current 
supplied from the dynamos she carries for the purpose. 
This has, in fact, been done on several occasions by 
Admiralty salvage vessels. The s.s. Westmoreland, worth 
with her cargo over £2,500,000, was salved in this way in 
circumstances in which no other kind of salvage pump could 
have been employed. 

The submersible electric pumps when at work are usually 
suspended by a rope from a derrick or any other con- 
venient part of the wreck, and will work in any position. 
One of these pumps was recently put to work in a wreck 
which had capsized, and continued to work at its maximum 
output while the vessel was being righted through an angle 


of 90 deg. When the compartment in which it was situated | 








fatal to the electrical fittings of the ordinary oil engine, 
and meant also that the crank chamber and other parts 
of the engine were filled with water. Frequently this 
meant the abandonment of salvage operations until the 
next spring tides, owing to the time necessary for the re- 
conditioning of the engine. If, as often happens, the 
weather is bad during this interval, the salvage operation 
might be seriously prolonged or even abandoned altogether. 
We recently had an opportunity of inspecting a number 
of these engines being built at the Bedford works of 
W. H. Allen, Son and Co., and the engravings on this page 
and on pages 275 and 278 show some typical examples. 
Up to the present the engine has been made in two 
standard sizes—one with two cylinders of 12 brake horse- 
power, and the other giving from 46 to 50 horse-power 
with four cylinders. The smaller set is used for driving 
a 6in. centrifugal pump direct, while the four-cylinder 
engine will work a 12in. pump, or a 35 kilovolt-ampére 














12-INCH OIL-ENGINE-DRIVEN SALVAGE PUMP AND EQUIPMENT 


was unsealed, the pump was found to be upside down, and 
to have rolled to quite a different 
it was placed. 


generator for supplying two 4in. submersible pumps or one 


position to that in which | 6in. pump. 


As will be gathered from the foregoing remarks, the most 


In places where the rise and fall of the tide is more than | noteworthy feature about the engines is their ability to 


about 28{t., pumping out a wreck has in the past been a 
very difficult problem. The pump cannot be stationed 
above the high-tide mark, as at low tide it would be at 
the limit of its suction head. The submersible pump, 
however, can be lowered down into the water, and drowned 
all the time it is working, so that it is not handicapped 
by any suction head at all. Besides this, in the event of 
salvage operations having to be suspended on account of 
bad weather, the pump is much more likely to escape 
damage when it is well below the surface of the water 
than would be the case if it were awash. 

It is not always convenient to supply current from a 
salvage vessel, and many salvage operations have been 
carried out without the assistance of one of these vessels. 
In such cases the electric current for driving the pumps is 





withstand submergence in water. The means adopted 
to permit this are very simple, but have required a large 
amount of thought and experiment in working out. The 
foremost characteristic is that the engines have a very 
plain outline. Every possible part of the mechanism is 
arranged inside the trunk or crank-case, and those parts 
which protrude are of very robust construction. The 
next consideration is to prevent water from getting into 
the interior of the engine, displacing the oil and causing 
rusting. For this purpose all the openings, such as the 
inlet and exhaust, are provided with easily attached covers, 
and the crank shaft passes through a stuffing-box where 
it emerges from thecrank case. The gland of this stuffing-box 
is naturally left slack when the engine is running, and only 
screwed up in the event of probable submergence. Messrs. 
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| to the main bearings. 





Allen have tested the effectiveness of these precautions 
against water finding its way into.the engine by sinking 
one in a deep tank. After being under water for 24 hours 
only about two pints of water had found their way into the 
crank case, while the electrical fittings were unaffected. 
The dome-shaped covers which are used to close 
the openings of the vaporiser are plainly shown in the 
engraving of the 6in. pumping set. A blank flange is 
provided to stop the exhaust, and the spindles which come 
through the casing, such as the half-compression handle, 
have glands, or very long, closely-fitting sleeves. The 
whole of the ignition gear, which is worked by both 
magneto and battery, is enclosed in a gun-metal case 
with a good fitting cover. The same general arrangements 
are adopted in both sizes of engine. 

The two-cylinder engine driving the 6in. pump has 
cylinders 5in. in diameter by 6in. stroke, and runs up to 
800 revolutions per minute. At thatspeed it will deliver 
160 tons of water per hour against a head of 35ft., or 190 
tons against 30ft. At the reduced speed of 400 revolutions 
per minute the output is 90 tons against 10ft. head, while 
at 600 revolutions per minute 130 tons per hour are 
delivered against 20ft. head. 

The Jarger engine has four cylinders, each 64in. bore by 
74in. stroke, and runs within the same limits as to speed. 
When coupled to a 12in. Allen pump the performances 
are 670 tons, against 40ft. head, or 750 tons against 35ft. 
head, at 800 revolutions per minute; 500 tons against 
23ft. head at 600 revolutions per minute, and 330 tons 
against 12{t. head when running at 400 revolutions per 
minute. As already mentioned, this engine alternatively 
will drive a 35 K.V.A. generator. In the case of the 
pumping sets the engines and pumps are coupled up 
solid, with the fly-wheel sandwiched in between the two 
flange couplings, but for the electric set a Hardy flexible 





6-INCH SET WORKING IN SLINGS 


fibre coupling is interposed between the fly-wheel and the 
alternator. 

The oiling system adopted in these engines is claimed by 
the makers to be a clistinct innovation. It is of the same 
general type as that used in the Allen high-speed steam 
engines. That is to say, oil is pumped into a duct cast 
in the bed-plate, and led up through the hollow pedestals 
i Thence some of it finds its way 
through holes drilled in the crank shaft to the crank pins 
and big ends, while the hollow connecting-rod; take a 
supply up to the gudgeon pins. The oil pump is of the 
oscillating type, and is worked by an excentric on the crank 
shaft, which is a forging of 3 per cent. nickel steel. All 
the bearings, with the exception of one or two of the 
smaller sizes, have cast iron shells and white-metal 
linings. 

Great care has been given in designing the engine to 
make its overhauling as easy as possible. Thus the 
crank case is provided with exceptionally large doors on 
both sides through which the pistons can be easily 
removed. The cam shaft also can be readily withdrawn, 
as the bearing bushes have such a large outside diameter 
that the shaft, with all its fittings, with the exception of the 
half-speed wheel, will slide endways through the seatings 
in the casing. The whole of the sparking plugs have 
naturally to be protected by a water-tight cover, which 
would make it inconvenient to remove the valve caps 
if they were of the ordinary screwed pattern. The caps 
are thus secured by a pair of studs and nuts, like a gland, 
and have a deep ground-in seating to make them gas- 
tight 
“The governor, which is arranged inside the eam-sbaft 
timing wheel, is generally set at 800 revolutions per minute 
for the pumping sets and 750 revolutions per minute for 
the electric sets, but it is easily accessible, and can be 
adjusted, by altering the springs, to control the engine 
at any speed down to about, 500 revolutions per minute, 
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ed for running on paraffin, and | Motors, Limited, of Southall, and generate 50 cycle current | help the machine to work. Without the ample cooling 


The engines are design : ; Magan : 
for that purpose are equipped with Westmacott’s patent | at 220 volts. They are provided with ventilating openings, | made ible by allowing access for the water, rubber 


vaporiser, which is heated by by-passing part of the | which can be closed by water-tight covers for working in | insulation would not be permissible, and it is difficult 
exhaust gases. At starting up the engine is generally | exceptionally bad weather, but will work with them open | to conceive any other waterproof material which would 





run for a few minutes on petrol, which is supplied from a 


in rain or sea spray. 




















COMPONENT PARTS OF A SUBMERSIBLE PUMP AND MOTOR 


reparate compartment in the main fuel tank. A blow- 
lamp is, however, provided so that the vaporiser can be 
heated up if no petrol is available. The exhaust gases 
going to the vaporiser can be regulated by a valve to suit 
the load on the engine, and after serving their purpose, 
are returned to the main exhaust pipe. 

Cooling water for the cylinder jackets of the combined 
electric set is provided by a small centrifugal pump, 
driven from the main crank shaft. The inlet and outlet 
connections are made by means of the flexible pipes which 
can in the engraving be seen hanging down in front of the 
machine. In the case of the direct-coupled pumps a small 
Albany pump, driven by a vertical spindle off the cam 
shaft, is used to supply the cooling water until the main 
pump is working. With the main pump working the 
cooling water is drawn from the discharge branch and 
returned to the suction, a three-way cock being provided 
for the purpcse, and the Albany pump is then thrown out 
of gear. A small reciprocating air pump is mounted on 
the end ot the bed-plate of the pumping sets, and driven 
from the main pump spindle. It is used for creating a 
vacuum to prime the pump. The air pump is shown 
quite plainly in the illustrations of both the pumping 
sets. A fitting is also provided on the pump casing for 
priming by hand pump or other means. The overall 
dimensions of the 6in. combined machine are 5ft. 84in. 
by 3ft. O4in., by 4ft. 7in. high. 

A very good demonstration of the steady running of 
these engines was made in the makers’ works. One of 
the 6in. sets was slung from a crane, as shown in one of 
the engravings, and set to work as it hung. It will be 
noticed that the outlines are quite clear-cut, showing that 
there was practically no vibration, and that the pump 
ean safely be worked in slings if it is not possible to find 
a platform for it. Another test was made by mounting 
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Regulatin 
Water Outlet 


The motor pumps, by Submersible Motors, Limited, 
with which these generating sets work, are extremely 
simple. In fact, it seems remarkable, in view of the success 
which they have attained, that the broad principle on 
which the motor depends was not worked out before. 





meet the requirements. 

The squirrel-cage type of motor is naturally adopted, 
as it makes any electrical connection with the rotating 
part unnecessary. The stator winding is of the ordinary 
star pattern, and the only joint in the machine is where 
the three windings are connected together. This joint 
is very carefully made and vulcanised. The other three 
ends of the windings are taken outside the motor, and 
sweated on to the leading-in cable. The rotor is built 
up of laminations coated with a special paint and pressed 
very tightly together to prevent dampness getting in and 
causing rust. The rotor winding is of solid copper bars 
short-circuited by brass end rings. All of the rotating 

are ground up and given a polished finish to reduce 
friction in the water when running. Between the lamina- 
tions of the stator and the carcase casting there is a space 
divided up by ribs, as shown in the sectional illustration. 
Water is drawn from a strainer on the discharge branch 
of the pump, led through the formed round the 
stator, and is returned to the suction side of the pump. 
Regulating screws are provided to adjust the flow of the 
water and air-cocks fitted to clear air pockets when the 
pump is first set to work. 

The pump itself is of the usual single-inlet pattern, 
with a gun-metal impeller. The end thrust on the spindle, 
due to the single inlet, is taken up by a ball bearing, while 
the weight of the partsis carried by roller bearings. Screw- 
down grease lubricators are arranged on both bearings. 
With the ends of the stator windings nently con- 
nected together, it is, of course, impossible to use a starter. 
The machine is simply switched directly on to the supply. 
The makers inform us, however, that no ill effects are 
observed, and that the Admiralty tests include starting 
the pump against a full head of water. 

4in. pumps, working in connection with the salvage 
plants described in the first part of this article, are capable 
of delivering 100 tons of water per hour against a head of 
76ft., and require 17 kilovolt-ampéres. They weigh about 
11} cwt. each. Several other sizes are manufactured 
by the Séuthall firm, and on the occasion of our visit to the 
works there was a large number of various sizes awaiting 
delivery. In the case of pumps above 6in., the design is 
slightly different, a double inlet being adopted to eliminate 
end thrust on the spindle. One of the sets built 
so far is an 18in. pump for Belfast, which is capable of 
raising 1750 tons per hour to s height of 30ft., or 2400 tons 
per hour to 20ft. The machine runs at 800 revolutions 
per minute, and requires about 100 brake horse-power. 

One of our illustrations shows a very effective yet simple 
joint for the motor supply cable. It is fitted with a feather 
so that the contacts can only be engaged in the proper 
pairs, and screws up quite water-tight. 




















WATERTIGHT COUPLING FOR THREE-PHASE CABLE 


Previous attempts have been made to produce an electric 
motor which would be capable of working under water, 
but none have been really satisfactory. Efforts were 
made rigidly to exclude all water from the interior of the 
motor, but temperature changes, and the impossibility 
of making the bearings tight, have resulted in water getting 
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SECTIONS THROUGH SUBMERSIBLE PUMP AND MOTOR 


the machine on a high staging, and it proved that the pump 
wss capable of working with a suction lift of 31ft. 2in., with 
the barometer standing at 30in. 

The electric generating sets measure 10ft. 1gin. long 
overall by 3ft. 24in. by 7ft. 4in. high. The alternators 
are made by Messrs. Allen to the designs of Submersible 





in, and the subsequent breakdown of the insulation. 
In the Submersible motor water is actually encouraged to 
enter, for the purpose of cooling the machine, and the 
windings are protected by the very simple expedient of 
making them from one piece of heavily rubber-covered 
wire. Thus the water is actually taken advantage of to 





Another of the pictures illustrates a first-class sal- 
vage ship trying her submersible pumping equipment. 
The —— working are two 8in. pumps and five 4in. 
pumps. major part of the current ired is generated 
by a 150-kilowatt steam-driven alternator, fixed in the 
vessel, while current sufficient to drive two 4in. pumps is 
— provided by # portable oil engine-driven alternator 


lynamo. 

While the pumping sets described above have been 
primarily designed for salvage purposes, they are, of 
course, equally applicable for pumping out wells, dock 
drainage and other similar shore work, and as an insurance 
against vessels sinking in the event of their colliding with 
floating mines—a possible contingency for many months 
to come—they should strongly a to merchant ship- 
owners. We understand that shortly there will also be 
available submersible electric pumps of large pumping 
capacities, suitable for the high lifts necessary in mines, 
tunnel workings, &c. 





———= 





LAUNCH OF A SEA-GOING REINFORCED 
CONCRETE TUG. 


Tue establishment of the works of the Wear Concrete 
Building Company, Limited, at Southwick-on-Wear, near 
Sunderland, is a new venture. A plot of land was recently 
secured there, and has been laid out and equipped to 
undertake the building of reinforced concrete ships and 
any other reinforced concrete constructional work. The 
first contract undertaken was the building of some single- 
screw sea-going tugs, 125ft. long and 27}ft. in beam, for 
the British Admiralty. On Saturday, March 15th, the 
Cretehawser, the first of these v was successfully 
launched. There are two more similar tugs on the stocks 
in a forward state of construction. The work has been 
done under the supervision of Messrs. Peter Lind and Co., 

t minster 





of Parli i ms, West . 
The triple-expansion engines, of 750 indicated horse- 
power, and boilers with forced t, with which the tugs 


are fitted, have been made by the Central Marine Engine 
Works, of West Hartlepool. On each side of the engine 
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and boiler space are coal bunkers. Thejbedding down of 
the engines to the concrete is effected by the casting of 
two longitudinal girders, having steel links projecting. 
The engines are placed on the top of these girders with the 
foundation bolts, which are provided with hooks, hanging 
down on both sides of them. Finally, concrete‘is cast on 
both sides of the girders, thus embedding the links as well 
as the foundation bolts. All the deek fittings, &c., and the 
outside fenders are attached to the concrete by means of 
special cast iron screw fasteners, cast in the concrete, and 
provided beforehand with threads to receive Whitworth 
bolts. The stern post has a forged L-shaped rudder post 
with a built-up stern frame, the latter being secured by 
longitudinal reinforcing bars passing through the angle 
bars of the frame itself. The whole stern post except the 
rudder post is embedded in reinforced concrete. The frame 
reinforcements are built up and electrically welded apart 
from the ship. They are then lifted bodily by means of a 
crane and placed in position in the ship. 

+ In{the stern of the tug a powerful towing winch is 
carried just abaft of a deck-house containing the steering 
engine ‘and entrance to the deck below, where a crew of a 
dozen men is accommodated. The forecastle has a turtle- 
back deck, to render the tug seaworthy in. bad weather, 
and to act as a shield for the windlass and anchor gear. 
Between the forecastle and the funnel is placed the galley 
and entrance to the officers’ quarters. On the lower deck 
there are cabins for the commander, the chief engineer, 
and four petty officers. Adjacent to these rooms are 
foun: a dining saloon and a pantry. Below the cabin deck 
are store rooms, a water tank, and a chain locker. 


- 








Standardisation of Marine Boilers. 





REPORT OF THE COMMITTEE. 

Ir will be recalled that the movement first initiated on 
the North-East Coast towards the standardisation of 
marine engines, boilers and accessories led ultimately to 
the formation of a National Committee, to which was 
delegated the duty of considering the question in all its 
bearings. The committee, which is composed of members 
appointed by the Institution of Naval Architects, North- 
East Coast Institution of Engineers and Shipbuilders, 
Institution of Shipbuilders and Engineers in Scotland, 
Liverpool Engineering Society, Institute of Marine Engi- 
neers, and on which Lloyd’s Register, the British Corpora- 
tion, the Bureau Veritas, the Board of Trade, the Barrow 
and Belfast districts, as well as steel manufacturers, 
are represented, has been at work for some time past. 
Mr. A. E. Seaton has been chairman, and Mr. J. T. Milton 
has acted as vice-chairman. 

The first subject which it was decided to investigate is 
that of marine boilers and accessories, and a report has now 
been prepared and circulated among the various interests 
affected. The whole subject is to be brought up for dis- 
cussion before the forthcoming conference of the Institu- 
tion of Naval Architects, and some account of the present 
position will therefore be of interest at this juncture. It 
may be pointed out that the work of the committee has 
been undertaken with the fact in mind that it is necessary 
to take into account the various sets of rules which have 
been framed by the Classification Societies and the Board 
of Trade. These rules, although they agree in essentials, 
present various differences in details, and herein lies one 
of the difficulties which has to be overcome before simplifi- 
cation of design cen be achieved. Manufacturers are well 
aware that the different requirements of the Classification 
Societies and the Board of Trade have involved the carry- 
ing out of additional work which was not accompanied by 
any compensating advantages. This condition of affairs, 
while only an inconvenience in normal times, became an 
intolerable handicap during the war period, and a remedy 
had to be found. The obvious plan was to unify the 
existing rules, but consideration made it clear that a pre- 
ferable method would be to construct a new set of rules 
rather than attempt to build up from the existing regula- 
tions a code whicn might be accepted by only a section 
of the interests involved. There was the further considera- 
tion that a new set of rules might receive a more sympa- 
thetic reception from the Classification Societies as a whole 
than one constructed on the-rules of any one of them. 

The report which has now been issued for the considera- 
tion of the Classification Societies deals with main boilers 
of the cylindrical type, auxiliary and special boilers, and 
with steam feed and other pipes subject to internal pressure. 
The opinion is expressed that at present it would serve no 
useful end to attempt a standardisation of boiler design. 
The committee thinks, however, that standardisation 
should be at once carried out in respect of the various 
component parts, whereby economy in their manufacture 
might be effected without placing restriction on general 
design. Special consideration has been given to the prac- 
tice of the British Admiralty and the Naval and Mercantile 
Authorities which control boiler construction in foreign 
countries. 

The committee has gathered a considerable amount of 

valuable evidence respecting the behaviour of boilers of the 
type reported upon when working under service conditions, 
and has ascertained which parts are most liable to give rise 
to trouble. It has had some experiments carried out with 
a view to elucidating’ some points on which sufficient 
evidence was not forthcoming, and is having further 
experiments made with the same object, so that the 
evidence on which conclusions are based may be con- 
vincing. 
j* On most points the conclusions arrived at are quite 
definite in character, and the committee has no hesitation 
in founding definite rules on this evidence as being neces- 
sary for safety and good working. On some few other 
points, however, while the recommendations are 
thought to be good and desirable, they are not regarded 
as absolutely necessary either for safety or good working ; 
the committee therefore refrains from making any hard- 
and-fast rules for them. 

The committee is convinced that basic open-hearth 
steel as now produced may be used with advantage in the 
construction of any part of a marine boiler, the tests and 
conditions imposed being the same as those on acid open- 
hearth steel. It considers that in a general way 





the standard 28-32 tons tensile steel should be used 
for the cylindrical shell plates and long stays: and, if 
required, steel having an ultimate tensile strength of 35 
tons may be used, but beyond 35 tons it shall be a matter 
of ement with the classifying authority, the owners 
and builders. 

The committee is of opinion that the steel now supplied 
for boilers is.so good and reliable, and that boiler design and 
methods of manufacture are so much improved, that they 
command much more confidence than formerly obtained. 
It finds also that boilers made for the Mercantile Marine 
in accordance with the rules of Lloyd’s Register, and that 
the cylindrical boilers made under Admiralty rules, which 
permit even lighter scantlings than do Lloyd’s, have 
proved by many years’ experience to be safe and reliable. 
It*therefore has come to the conclusion that the shell 
plates meed be no thicker than required by the rules of 
Lloyd’s Register, and so have made the formula for thick- 
ness of cylindrical plates on this hypothesis. Seeing that 
all boilers are now made entirely of tested material from 
designs made in accordance with approved rules for their 
safety, and under inspection during construction, there is 
no need to test. them by hydraulic pressure to the extent 
that was formerly deemed necessary. 

Two of the most important points which are raised in 
the report, and on which the committee is at variance with 
the authorities, are the hydraulic test pressure, and the 
factor of safety for the shell plates. Marine engineers are 
awate that while the Admiralty hydraulic test only calls 
for a margin of 90 Ib. over the working pressure, the Board 
of Trade has insisted on this test being made at double the 
working pressure. The variations in this respect are 
indeed somewhat remarkable, the French authorities 
requiring 851b., the Germans 75 lb., and the Italians 


‘| 71 lb. in excess of the working pressure for testing pur- 


poses. The differences in practice may be illustrated in 
another way. A North-East Coast standard boiler for a 
cargo vessel which is designed to work at 180 lb. pressure 
must pass a Board of Trade survey at 300 Ib. pressure, 
whereas a French boiler would be tested at 265 lb., a 
German made boiler at 255 1b., and one made by an 
Italian firm at 2511b. An Admiralty transport boiler 
would have to undergo a test of 270 lb. In the case of the 
shell plates a boiler 17ft. in diameter, having plates lin. in 
thickness, would be passed by the British Admiralty for 
190 lb. working pressure, by Lloyd’s for only 154 Ib., and 
by the British Corporation for 157 lb. It was the existence 
of these anomalies that led the committee to draw up a 
new rule for boiler shell plates. Under this rule a boiler 
which is to work at 157 ]b. pressure will be tested at 
285 Ib. hydraulic pressure, as comparea with the 280 Ib. 
pressure which is the existing requirement of the Board of 
Teade and the Admiralty, although the former authority 
would orly allow 140lb. working pressure. The action 
taken by the committee is based on the belief that every 
useful purpose will be served if the hydraulic test to twice 
the working pressure is limited to boilers, the working 
pressure of which does not exceed 100 Ib. per square inch, 
and that for higher working pressures it will be sufficient 
if the test pressure is 50 lb. in excess of 14 times the 
working pressure. This will mean that the stress at 
hydraulic test will be less on the scantlings than was the 
case with boilers having a factor of safety of 4.5. In view 
of the fact that manufacturers of plates prefer that thick- 
nesses should be expressed in 32nds of an inch rules 
involving thickness of plates have been based on that 
condition. 

After consultation with tube makers the committee 
has drafted a specification which will be worked to by it in 
future. This step is necessary, as no test conditions have 
hitherto been laid down for the smoke tubes of boilers or 
even for the stay tubes. 

The committee appears to have done its work well, 
having gone very fully into the rules governing every part 
of the boiler, including the mountings and fittings and 
pipes in connection with them, and made many useful 
suggestions. It is understood that a favourable reception 


has been given to the recommendations of the committee |, 


by the Classification Societies, and that most of the recom- 
mendations will probably be accepted. The attitude of 
these societies may be disclosed almost immediately. The 
Marine Department of the Board of Trade has already 
adopted some of the rules suggested by the committee, 
and it is to be regretted tl at in taking this action it has not 
been thought worth while to make any acknowledgment 
of the work done by the committee over so long a period. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE COMBUSTION CAPACITY OF ATMOSPHERIC AIR, 


Srr,—In reply to your correspondent ‘* Lubricator,’’ I give 
in the accompanying detailed calculation for a particular case 
the expression of the natural law that connects the rate of com- 
bustion with steain boiler proportions and performance. 

Lancashire boiler to evaporate under natural draught 5848 Ib. 
of water per hour at a guaranteed thermal efficiency of 80 per 
cent. on coai fuel of a calorific value of 13,500 British thermal 
umts per pound. Working pressure, 185 lb. per square inch. 
Feed temperature, 60 deg. Fah. 

1170/0.8 = 1462 British thermal units per pound of water. 

13,500/54 + 12.4 = 262.4 cubic feet of gases per pound of 
coal. 

1462/262.4 = 5.57 lb. of water per square foot of heating 
surface. 

13,500/1462 = 9.2 1b. of water per pound of coal. 

5848/5.57 = 1048 square feet of heating surface = 8ft. 6in. 
by 30ft. boiler. 

5848/9.2 = 636 lb. of coal per hour. 

1048/50 = 21 square feet of grate area. 

636/21 = 30.3 lb. of coal per square foot of grate area. 

1462 x 5.57 = 8143 British thermal units per square foot of 
heating surface. 

54 x 12.4 = 669 = rate of combustion in British thermal 
units per pound of air used. 

By operating the above boiler at a lower output the rate of 
combustion may be reduced to 620 British thermal units per 





pound of air used and the highest thermal efficiency thereby 
realised. In this connection it may be mentioned that the 
Nicolson boiler tested by Mr. M. Longridge gave 79.1 per cent. 
thermal efficiency when the rate of combustion was 674 British 
thermal units per pound of air used, and the rate of evaporation 
was 5.53 lb. of water per square foot of heating surface. Amongst 
other things, this shows that so long as the correct quantity 
of gases is.used. and the correct extent of heating surface is 
provided, the velocity of the gases over the surface will take care 
of itself and the thermal efficiency calculated for will be realised. 
It may, of course, be pointed out that “some boilermaker 
will offer to supply a 7ft. by 30ft. boiler to evaporate 5848 lb. 
of water per hour at the rate of 8.4 lb. of water per pound of 
coal. Quite so. The consumption of coal would be 696 lb. 
per hour instead of the 636 lb. per hour of the larger boiler for 
the same output. That is boiler economy in a nutshell. 
Jas. DUNLOP. 


Glasgow, March 15th. 


THE ROYAL ENGINEERS. 


Sir,—I think it is most unjust of the Government to make 

agi ing a subject for naval and military men to qualify in, 
as officers in the Services seem to imagine that they have a right 
to be appointed to posts which should only be held by civilians 
who have made engineering their profession. As our Army 
will have to be reformed after the war is settled, I beg to mak, 
the following suggestions. Do away with the old corps of 
Royal Engineers, who professed to be soldiers and engineers 
and who were appointed to military posts which ought only to 
have been held by officers in the Royal Artillery, cavalry, and 
infantry ; then form a Royal Corps of Engineers who would be 
engineers only, on similar lines to the Medical Corps, the officers 
of which are medicals only. The modern military officer does 
not desire to be commanded by cither the engineer or medical, 
and engineers do not desire to be given posts which ought to 
be held by military men. Secondly, that Royal Artillery officers 
give up all engineering (mechanical) work to the officers of the 
new Royal Corps of Engineers, which corps would include all 
branches of engineering; also that Woolwich would be for 
the Royal Artillery officers only, the engineer officers being 
trained at the universities or technical colleges, in addition to 
having served an apprenticeship under a private firm of engi- 
neers in civilian practice. After being appointed officers in the 
Enginecring Corps, they would be trained at Chath or else- 
where, for their special military engineering duties, which would 
only require to be for a short period. 

Let the engineers and medicals be on a similar footing. Before 
the war Royal Artillery officers were made to appear the inferiors 
of the sappers. No necessity for this. Again, becauso naval 
and military men are interested in engineering there is no reason 
why they should have to study engifieering subjects any more 
than the weaver or other manufacturer, who is just as much 


interested in engineering as the naval or military officer is. 
Common SENSE. 











Edinburgh, March 15th. 





AIR WAVES. 


Srr,—May I ask, through your columns, whether any of your 
readers can tell me the length of a wave of pressure in the air ? 
For water, naval architects are familiar with the wave length in 
feet = knots? x .5625 and with its uses in the fixing of entrances 
and runs of water surface ships. Though not visible the pressure 
waves set up by the advance of an airship—as also of a submarine 
—are more important than those raised by a water surface ship, 
because they extend right round the vessel—above as well as 
below. It may indeed be that the lengths of air pressure waves 
vary with distance from the earth. In any case the physical 
laws concerned, if established, may, with advantage, be applied 
to airship design. 
Artuur R. LIDDELL. 


Somerset, March 18th. 








MINERAL PRODUCTIONS OF THE UNITED 
STATES. 


Recorps of production show, in general, a very active 
year for 1918. Gold was £13,700,000, as against 
£16,750,000 in 1917; and silver 67,879,205 troy ounces, 
as against 71,740,362 in 1917. Bituminous coal ‘produc- 
tion was 585,833,000 tons, an increase of 6.2 per cent. 
over 1917. Coke was 56,670,000 tons, an increase of 3 
per cent.; by-product coke increased 17 per cent. ; white 
beehive coke dropped 8 per cent. Petroleum production 
broke all records, ‘reaching 345,500,000 barrels, an in- 
crease of 3 per cent. Copper production by the smelters 
was 848,203 tons, or slightly below 1917, with imports 
amounting to 250,000 tons, and exports to 325,000 tons. 
Lead was 650,888 tons, slightly more than in 1917. There 
are seventy-seven furnaces in the silver lead smelting 
plants, with a total annual capacity of 5,521,000 tons. 
Quicksilver was 23,000 flasks, or about 1250 less than in 
1917. Zine spelter was 525,122 tons, and the market was 
overstocked. The present smelting works have an annual 
capacity of 800,000 tons, but idle capacity represents 
a value of some £2,000,000, while unused mining and 
milling plants have an equal value. Pig iron was 
38,820,000 tons, about 600,000 less than 1916, which had 
the highest record for many years. Shipments of ore 
from the Lake Superior district was 63,156,732 tons, 
less than in the two previous years. Manganese ore 
production was 1,157,442 tons, of which 324,576 were of 
a quality containing 35 per cent. or more of manganese. 
This was the highest record, while the 558,000 tons of im- 
ports were about 100,000 tons less than in 1917. Tungsten 
production was about 4500 tons, with 6000 tons imported. 
Steel ingots were about 42,000,000 tons, or rather Jess 
than in 1917, partly owing to the shortage of scrap. 








Owrne to so much oi the time of the general managers 
of the larger railways being taken up by meetings of the 
Railway Executive Committee, and in meeting deputations 
as to labour questions, possibly also. by work entailed by 
the Ways and Communications Bill, some companies are 
appointing assistant general managers. The Great Central 
‘and Great Western have just done so. 
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Railway Matters. 


Wes hear with regret that Captain James Williamson, the 
marine superintendent of the Caledonian Railway, died 
recently. 


Tue Great North of Scotland Railway carried, in 1918, 
500,000 more passengers and received £45,000 more 
money than in 1917. In both years the 50 per cent. 
increase in fares was enforced. : 


Tue latest locomotives put in service on the Virginia 
Railway, U.S.A., are ten 2-10-10-2 Mallet engines, having 
@ tractive effort of 147,000lb. They weigh 684,000 Ib. 
—over 350 tons—and are so large that they had to be 
delivered in parts. 


THE strengthening of the viaducts on the Great Central 
main line at Mottram and Denting, by the erection of 
additional piers, is being carried out. Land has been 
purchased and preparations are being made for the dupli- 
cation of the former. 


THe London, Brighton and South Coast Company 
intends to erect at its Victoria terminus a handsome 
memorial to the men who so nobly gave their lives to their 
country, and to place replicas at other stations in the 
principal districts of the system. 


Tre war record of the servants of the Caledonian 
Railway Company shows that 5277 joined the colours ; 631 
were killed or died on service, 577 were wounded, and 
126 were prisoners of war or missing. On ninety-four, 
decorations for distinguished service had been conferred. 


As illustrating the effect of the forty-seven hour week 
for railway workshops, the chairman of the Great Eastern 
Railway said that on November Ist last that company 
had 493 engines in a roadworthy condition, and at the end 
of December had 971 which looked very promising. 
By the end of January, however, the figure had fallen ‘to 
883. 

Tue chairman of the South-Eastern and Chatham 
Joint Managing Committee stated at the recent annual 
meeting that, at last the Admiralty had handed back 
the line where the unfortunate landslip occurred between 
Folkestone and Dover, and the Committee was hurrying 
on with a temporary connection which it was hoped would 
be finished before the summer. 


For the benefit of their permanent junior clerical 
staff who have been absent on war service for more than a 
year, the Underground Railways and London General 
Omnibus Company have inaugurated a scheme of training 
and e lucation which to some extent will assist in making 
up the loss of office training and experience. For three 
to four months members of the staff taking advantage 
of the facilities will be allowed to leave their employment 
at lunch time each day and spend the afternoons attending 
educational classes. The fees will be paid by the com- 
panies. 

AFTER several meetings between the Railway Executive 
Committee, acting on behalf of the Government, and 
representatives of the men, certain proposals made by the 
former were submitted on the 14th instant to the Executive 
Committee of the National Union of Railwaymen, who, 
however, rejected them. This action does not, however, 
mean @ rupture, as the Railway Executive may see its way 
to amend the proposals. We believe that the offer made 
was #n all-round advance on the pre-war wage rate, plus 
a bonus fixed by the cost of living as compared with 
July, 1914. ‘ 


At the conclusion of his official report for the year 
ended June 30th last, Colonel Charles Evans, C.M.G., the 
Queensland Commissioner of Railways, said: “ After 
upwards of fifty years’ connection with the Railway De- 
partment, I retire from the railway service on October 
31st next (1919), and I cannot subscribe to this, my last, 
report without expressing deep feelings of regret in severing 
my connection with the staff of the Queensland Railways, 
with whom I have so long been associated; nor could 
T leave the service without thanking the staff and placing 
on record. their unfailing help and loyalty to me during my 
term of office as Commissioner of Railways.” 


ALTOGETHER during the war the Great Western Railway 
ran 33,615 naval and military passenger trains, including 
1139 ‘‘ specials ” for American troops and 5000 ambulance 
trains, the last-named alone representing a mileage of 
approximately 1,000,000 over the company’s lines. For 
te last Christmas and New Year leave the Great Western 
_ provided 550 trains for the troops, the total of the com- 
pany’s leave trains for the war being 2145. In addition 
to these services for the men of the Army and Navy, the 
company was called on to provide some hundreds of 
additional trains for the daily conveyance of work- 
people to and from factories engaged on war work. 


E1cut of the nine Glasgow and South-Western Clyde 
steamers are still in the hands of the Admiralty. The 
company is urging the authorities for the return of the 
steamers or, at least, some of thém, to enable it in com- 
bination with the two other railway companies, to give 
as satisfactory a steamboat service on the Clyde as could 
be provided with the steamers at their command. Until 
all the companies get their entire fleets back, it may not 
be possible to initiate a scheme of pooling the Clyde 
steamers, but so far as the G. and 8.W. Company 
is concerned, it will not abate its efforts to find a 
solution of a pooling scheme which is felt to be so 
necessary in the interests of all the companies concerned. 


THe chairman of the London, Chatham and Dover 
Railway stated as the recent annual meeting that the 
Government had paid no rent for a number of the com- 
pany’s properties which were requisitioned for the pur- 
poses of the war. The most important item—Green 
Arbour House—had been occupied by the Government 
since June, 1916, and parts of another property—the 
Holborn Viaduct Hotel—from .Qetober, 1916, and the 
whole of it from December, 1917. The company has had 
for some time very substantial prospective tenants waiting 
to occupy the former building, and there was no doubt 
that these properties in the near future would be pro- 
ducing] a considerable income. The company’s claim 
for compensation from the War-office should also realise 
a large amount. 








Notes and Memoranda. 





TaE coal resources of South Africa amount, according 
to Dr. P. A. Wagner, to 56,200,000,000 tons. The coal is 
contained in beds averaging about 6ft. thick and covering 
5000 square miles. 

Over 77 per cent. of the world’s supplies of nickel is 
mined in the British Empire. In the past, however, only 
about 18 per cent. of the metal has been refined in British 
works. The Germans mined 1} per cent. and refined 
174 per cent. 


THE power costs of the Calcutta Electric Supply Corphra- 
tion, the largest steam plant in India, having 20,800 kilo- 
watts of generating machinery, are 0.751d. per unit. The 
cost per unit of the power supplied by the Bombay Electric 
Supply and Traction Company is 0.722d. The Tata 
Hydro-Electric Power Supply Company, with its water 
power plant, has brought down generating costs to 
0.1d. per unit. 


In @ process for coating iron with aluminium, described 
in Metall und Erz, the iron is first galvanised or coated with 
tin, and is then immersed in a bath of molten aluminium 
at a temperature of about 700 deg. Cent. to 800 deg. Cent. 
The surface is meantime scrubbed with tin brushes, and the 
tin or zine on the iron surface then becomes incorporated 
in the melted aluminium, the surface of the iron becoming 
coated with aluminium instead. The coating thus formed 
is said to adhere very firmly. 

THERE is a sufficiency of iron ore within reach of the 
Midland district, Professor Fearnside, of the Sheffield 
University, recently stated, to supply the blast-furnaces at 
work, and the quantity could be increased ‘two or three 
times if necessary. During the eighties more iron ore 
was produced from English mines than since. In later 
years there had been an increase of imported metal largely 
from Lorraine, although it would have been possible to 
have all that material supplied from the Midland district. 
It seemed to him-that in the future the district ought to 
obtain a fair share of this trade. 


A CENTRAL testing laboratory was strongly advocated 
by Mr. C. M. Walter, in a paper on the “ Application of 
Science to Industry,” read before the Midland Institute 
Scientific Society recently. The laboratory, he said, ought 
to form a link between the higher scientific institutions and 
the manufacturers. In the past some of the magnificent 
work of the most notable chemists had not been applied. 
What had been lacking up to the present in industrial 
centres was a laboratory near at hand where the manufac- 
turer could have tests and investigations carried out as 
speedily as possible, and at the same time keep in touch 
with the work as it proceeded. 


In the course of a conversation with a deputation from 
the Trades Union Congress, Dr. Macnamara said that 
the apprenticeship and educational system of the Royal 
Dockyards had provided the Admiralty with a considerable 
proportion of the higher technical officers in the Admiralty 
service, including Sir William White (formerly Director 
of Naval Construction), Sir Philip Watts: (late Director 
of Naval Construction), Sir James Marshall (late Director 
of Dockyards), Sir Thomas Mitchell (late manager of the 
constructive department, Portsmouth), Mr. H. J. Webb 
(superintendent of dockyard branch), besides all the 
present managers of the constructive departments in 
every dockyard. 


Grv1ne evidence before the Coal Commission Sir Thomas 
Watson, of n, Watson and Co., said the calorific 
quality of Welsh bunker coal, as compared with that of 
other countries, as usually supplied, is about as follows :— 
100 tons of Welsh coal will do the work of 100 tons of 
American Pocahontas from Norfolk or Newport News; 
125 tons of American from Philadelphia or Baltimore— 
which contains a very large proportion of dust ; 110 tons of 
German coal; 115 tons of New Zealand; 120 tons of 
Australian ; 125 tons of Indian—which has much ash but 
little clinker ; 127 tons of Japanese—which has little ash, 
but is too free burning ; 130 tons of Chilian from Coronel— 
which has much ash and clinker ; 130 tons of Sydney Cape 
Breton—which contains little small, but clinkers very 
badly ; 125 to 150 tons South African—some of which is 
very bad 

Ar the recent annual general meeting of the Physical 
Society of London, the following officers and Council 
were elected: President, Prof. C. H. Lees, D.Sc., F.R.S. ; 
vice-presidents, Prof. W. Eccles, D.8c., Prof. J. W. 
Nicholson, M.A., D.Se., F.R.S., Prof. O. W. Richardson, 
M.A., D.Sc., F.R.S., R. S. Willows, M.A., D.Se.; secre- 
taries, H. 8. Allen, M.A., D.Se., F. E. Smith, O.B.E., 
F.R.S.; foreign secretary, Sir Richard Glazebrock, 
C.B., D.8e., F.R.S.: treasurer, W. R. Cooper, -M.A., 
B.Se.; librarian, 8S. W. J. Smith, M.A., D.Se., F.R.S. : 
other members of council, Prof. E. H. Barton, D.S8-., 
F.R.S., Prof. W. H. Bragg, C.B.E., M.A., F.R.S., C. R 
Darling, F.1.C., Prof. A. 8. Eddington, M.A.,. M.Se 
F.R.S., D. Owen, D.Se., Major C. E. 8. Phillips, F.R.S.E 
F. H. Rayner, M.A., 8. Russ, D.Se., T. Smith; B.A., F. J. 
W. Whipple, M.A. 

Accorptine to Mr. D. Wilson (Technical Adviser to the 
Controller of Coal Mines), 10 to 15 million tons of coal per 
annum could be saved if all industrial works were brought 
to a reasonable standard of efficiency. For the year ended 
March last, the 421 steam-operated power stations in the 
kingdom, excluding private stations, railways and tram- 
ways, produced 4674 million units for a coal consumption 
slightly over 7 million tons = 3.47lb. per unit. The 
average thermal efficiency was about 8.49 per cent. 
Forty of those stations were supplying halt the electrical 
energy in the country, and their coal consumption was 
2.57 lb. per unit, and they had a thermal efficiency of 11.5 
per cent. ; the remaining 381 stations had an average of 
6.8 per cent. This could not, however, be taken as a 
conclusive argument for super stations, as the following 
figures for three stations, A, B, and C in the South of 
England, and D, E, and F in another part of the country, 
showed. For A the output was 200 million units, the coal 
consumption 2.53 Ib. per unit, and the thermal efficiency 
10.88; for B the corresponding figures were 40 million, 
2.321b., 13.05; C, 22}¥million, 2.49 lb., 11.95; D, 200 
million, 2.781b., 10.83: E, 46 million, 2.4]b., 12.35- 
F, 28 million, 2.4 Ib., 12.15. 


. 





Miscellanea. 





Ir is said that before long the Katanga mines, Congo 
will be able to produce 160,000 tons of copper per annum. , 


Some new plant is being dispatched from Rhodesia to 
the Kilo goldfields of Belgian Congo, and it is expected that 
@ much greater output of gold will shortly be secured 
from this district than has hitherto been the case. 


MarTerRIAt for a report on the trade conditions of South 
Africa as it concerns the members of the Federation of 
British Industries is to be gathered by Mr. C. W. Harrison, 
who is going on a six months’ trip to South Africa. 


Wirx the object of strengthening the business and 
personal relations between Great Britain and Brazil, the 
Federation of British Industries has invited to this country 
a delegation of representative Brazilian business men. 


THE Wolverhampton Town Council has decided to 
advocate the establishment of a joint board of electricity 
supply for the north-western portion of the Midlands, and 
to meer the electricity scheme being put forward by 
Walsall. 


Tue Senate of Cambridge University has recommended 
that the offer of Mr. Emile Mond of the sum of £20,000 for 
the purpose of the establishment of a Francis Mond 
Professorship of Aeronautical; Engineering shall be 
accepted with thanks. ‘ 

Tar Barge Canal Bulletin, which since 1908 has been 
published under the direction of the State Engineer and 
Surveyor, with the object of furnishing information as 
to the progress of barge canal construction in the United 
States, has ceased publication. 


A ricH deposit of lead is said to have been discovered 
in the process of constructing a new road between Ballachu- 
lish, on the south shore of Loch Leven, and Kinlochleven. 
The existence of-another seam at Camus-na-Haridh, on 
the opposite side of Loch Leven, is reported. 


Tae latest report of the Companhia de Mocambique 
shows an enormous increase in the production of cotton 
in Portuguese East Africa. The crop in 1914 was 174,763 
kilos.; in 1916 it had risen to 697,020 kilos.: while the 
estimate for 1917 was more than 2,250,000 kilos. 


\ We are informed that the National Council of the 
Commercial Motor Users’ Association (Incorporated) 
has decided to support Mr. Joynson-Hicks’s Parliamentary 
Road Transport Committee in pressing the Government 
not to place roads and road traffic under the same depart- 
mental control as railways. 


At a recent meeting of Black Country colliery proprietors 
and mining engineers, held at Dudléy, to consider the 
re-organisation of the Mines Drainage Commission, Mr. 
G. Waring said that in the area lying between Tividale 
and Greets Green there were between 2,000,000 and 
3,000,000 tons of coal that could not be got at because the 
mines were water-logged. 

THE committee of the Elswick Institute has offered to the 
Council of the Armstong College, Newcastle-on-Tyne, 
three scholarships, each of the value of £55, for a course of 
training, with a view to the securing of a degree or diploma 
in engineering. The scholarships will be tenable at 
Armstrong College, and will be open to members of the 
Institute or their sons, one being awarded each year. 


ATTENTION is again being directed towards the produc- 
tion of soda from the muddy accumulation at Salt Pan, 
near Pretoria, South Africa. The deposits, it is said, are 
worth £2,000,000 down to a depth of 50ft., but a satis- 
factory process for extracting the soda from the mud and 
eliminating organic matter is needed. There are cther 
surface deposits of soda in the Union, which are compara- 
tively pure. a 

In advocating the purchase of Hams Hall Estate from 
Lord Norton, at a price of £37,500 for 1000 acres, the 
Birmingham Electric Supply Committee says that it is 
specially suitable for the situation of a new power plant, 
on account of the fact that the drainage effluent outfall, 
the flow of which is said to be 25 million gallons per day, 
passes the site, and it is presumably intended to use it for 
cooling water. Furthermore it is near an important coal 
field. 

THE apprenticeship woreagyt #78 forward ty the Juvenile 
Advisory Board of South Africa recommends that the 
period of apprenticeship shall be five years; that a two 
years’ trades school course shall entitle the apprentice 
to the remission of one year from the prescribed period of 
apprenticeship; that the rate of pay of an apprentice 
who has passed through a two years’ course at a trades 
school shall be similar to the rate paid to a third year’s 
apprentice without trades school training; and that the 
number of apprentices be limited to one apprentice to 
three journeymen employed by the firm. 

Tar ocean-going torpedo-boat destroyer H.M.S. Truant 
was delivered to the Admiralty on March 17th by J. 
Samuel White and Co., Limited, East Cowes, Isle of Wight. 
This addition to the British Navy is the 117th steel war 
vessel, the sixty-ninth torpedo vessel, and the thirty-ninth 
destroyer constructed, engined and equipped by the firm, 
in addition to vessels of other kinds and innumerable small 
craft. The Truant waslaunched, on September 18th last 
year, and is of 1000 tons displacement and 28,000 shaft 
horse-power. Her _propelli machinery consists of 
Brown-Curtis geared turbines built and fitted into the ship 
by the firm, and her boilers are oil-fired. 

Tue following resolution was recently adopted by the 
Association named :—*‘* That in the interests-of the motor 
haulage trade,%and in wre of the proposals which are 
now being made to the Government by the Association 
of British Motor and Allied Manufacturers, Limited, the 
National Alliance of Commercial Road Transport Associa- 
tions and Federations is of opinion that before any 
standard British make of motor ha vehicles are 
offered for sale by the Government they should be placed 
in the hands of the original makers for a thorough over- 
haul, rather than be sold indiscriminately to firms and 
individuals who would spend as little as possible upon 
them to put them in temporary running order in order 
to effect a sale, thus enabling reputable to sell their 
vehicles with the usual guarantee.” 


* 
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SUBMERSIBLE SALVAGE PLANT 


W. H. ALLEN, SON AND CO., LIMITED, BEDFORD, ENGINEERS 
(For description eee page 274) 
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TWO 6-INCH PUMPS, DIRECT COUPLED TO OIL ENGINES, ON THE TEST BED 





























12-INCH (LEFT) AND 6-INCH (RIGHT) SALVAGE PUMPS DRIVEN BY SUBMERSIBLE OIL ENGINES 
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Agents Abroad for the Sale of The Engineer. 
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DEATH. 


On March 12th, at Cheriton, Buntingford, Herts, Epwarp 
Henry Woops, M.Inst. C.E. (eldest son of the late Edward 
Woods, President of the Institution of Civil Engineers for the 
year 1886), in his 78th year. ' 
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The Autocrat of Transport. 


WE are probably not far wrong in assuming that 
the authore of the Ways and Communications Bill 
never expected it to pass'in its entirety. It is even 
possible that, like a soldier who balances his helmet 
on his rifle to draw the enemy’s fire whilst he escapes 
in another direction, certain clauses are no more 
than mere cock-shies; or alternatively one may 
suppose that as a tenant who desires to see the 
restoration of his property effected puts down item 
after item in the knowledge that the landlord will 
strike some of them out, the Government, in its 
haste to restore the industries of the country, has 
included not a few things which it is quite prepared 
to jetison under even mild pressure. We may note 
that already two limbs have been lopped from the 
overgrown bulk. No longer is it sought to include 
tramways amongst the facilities for communication 
which the Minister would control, whilst the intoler- 
able clause which made opposition to his powers well- 
nigh impossible—the notorious “ Orders in Council ” 
clause—-has been withdrawn. Thus has begun a 
process of pruning which we fully expect to see 
carried much further before the Bill is approved by 
Parliament. 

Moving the second reading of the Bill on Monday 
last, Sir Eric Geddes said, in his opening sentences, 
“‘ We have realised, perhaps, in the last year or two 
that without a go-a-head system of transportation, 
the health and housing of the people, agricultural 
development, settlement on the land, and the in- 
dustrial development of the country cannot possibly 
be achieved.”’ It is, we venture to think, because' that 
wide view is taken of transportation that the Govern- 
ment finds itself committed to the support of a 
measure which is too all-embracing. Sir Kric seemed 
to suggest that there is no key industry which opens 
so many locks as the transport industry, and that, 
therefore, powers of a very exceptional kind are needed 
for its management. It is well to observe that when 
transportation is looked at in this light it cannot be 
dissected into its elements, railways cannot be dis- 
sociated from ships, docks, canals, tramways, roads 
and all other means—the air, in due course—of 
carrying goods and persons, and thus the Govern- 
ment found itself committed to an overweighted 
scheme. On other occasions it has been deemed 
more than a sufficient problem to nationalise 
railways, but now, under that blessed word trans- 
portation, a measure of control which differs 
only in degree from nationalisation not only of 
railways, but of many other “ industries” is sought. 
Frankly, we do not believe the country is ready for a 
policy so large. We have seen that already, for 
reasons which Sir Eric Geddes did not explain, tram- 
ways are now excluded from the scope of the measure, 
and it is hardly likely that the road people will be 
really satisfied with the concession that has been made 
to them by the promise to erect a special Department 
of the new Ministry for roads. The special Depart- 
ment would still be under the Minister. so that the 
effect of the change would probably be rather nominal 
than actual. Neither is the question of docks or 
even of canals quite so simple as it appears. But, 
perhaps, the largest issue of them all is that which 
virtually places electricity supply under the Ministry 
of Ways and Communications. It is put there 
because Sir Eric Geddes anticipates that in the near 
future electricity will be used for main line haulage. 
This is not the time or place to discuss the merits and 
demerits of the electric locomotive, but even sup- 
posing that it does prove its superiority to steam 





haulage, it is certain that for many a year to come 
steam locomotives will run on our trunk lines and will 
burn coal or oil for the generation of steam. To 
cover this period and to be logical, surely the Ministry 
should take control of the coal mines and the oil 
wells from which steam locomotives derive their 
power. Sir Eric Geddes began, in his speech, on 
Monday to tell the House why he deemed it not 
illogical to put electricity “into the purview of a 
Ministry such as this,” but before he had spoken 
a dozen sentences he had forgotten all about logic, 
and was making general arguments in favour of elec- 
tricity in general. When all was:said he had adduced 
not a single better reason why its supply should 
be controlled by the Ministry, than that railways 
could use 20 per cent. of it, and that on the North- 
East Coast “ the Electric Power Company has worked 
hand in hand with the North-Eastern Railway.” 
In view of the fact that much criticism has been 
levelled at this clause, it is both surprising and dis- 
appointing that the Government did not make a more 
determined attempt to justify it, and it is equally 
surprising that the House gave but little attention 
to it. We commend to the attention of those whose 
duty it will be toexamine the Bill in committee the 
frank remarks of Sir Dugald Clerk and Lord Moul- 
ton at the Society of Arts on Wednesday last. We 
are glad to see two eminent men with courage suffi- 
cient to express saner views about the future of 
electricity than have been heard of late. 

On only one portion of the Bill did Sir Eric Geddes 
make a really good case, and it is that portion which 
we may regard as the heart of the measure ; indeed, 
we shall be in no degree surprised if nearly all the 
rest be swept away in Committee and this part alone 
be left. We need scarcely say that we allude to the 
section concerned with railways and railway ad- 
ministration. It is generally admitted that the case 
of the railway companies is well-nigh past praying for. 
Before the war dividends were small ; during the war 
expenses rose enormously, and a further rise is antici- 
pated. It is impossible to see how the costs can 
be met without an increase of rates which would 
seriously hamper the country, and there can be no 
doubt that in these circumstances the railway com- 
panies will be glad enough to see the Government 
take on its shoulders the burden and anxieties of 
control. But it is by no means clear that the 
Ministry of Ways and Communications can offer any 
escape from the dangerous econoniic position which is 
opening before us. There is general agreement that 
economies can be effected by unification of control, 
but we do not believe, and no one has yet attempted 
to show, that those economies can meet; or nearly meet 
the deficit of one hundred million pounds annually, of 
which Sir Eric told the House. Even he could speak of 
no more than an ultimate saving of twenty million 
pounds, and that only at the end of a period of some 
length; a deficit of eighty millions thus remains, 
and unless it is to exist as a permanent burden on 
the taxpayers of the country, it must be drawn from 
those who use the railways. There is no escape from 
that position and no autocrat of transport can provide 
one. It is even conceivable that it would be wiser 
to subsidise the railways and allow them to effect 
what economies they can under ordinary competitive 
management than to plunge into the greatest ex- 
periment in transportation that has ever been 
attempted by any country. But since it is possible 
that changes can be made with more rapidity and 
with less friction under single Government control 
than under diverse individual control, it may be agreed 
that, as far as the railways are concerned, certain 
provisions of the Bill have merits sufficient to carry 
them through Committee with little modification. 
But to the other parts there are strong objections, 
and, despite the fact that the second reading was 
taken with little opposition, modifications of an 
important nature are to be expected. 


Commercial Helium. 


We must confess that we received with great 
scepticism, if not with entire disbelief, the reports 
which recently reached this country from America 
regarding the production of the gas,helium on a com- 
mercial basis, and at a cost and in quantities hitherto 
quite impossible. Helium, as is well known, was 
first identified in 1868, in a solar spectrum obtained 
during an eclipse of the sun, and was subsequently 
found terrestrially by Ramsay and others in the 
gases evolved from certain rare minerals, such as 
uraninite, cleveite, brogerite, fergusonite, &c. It 
is now known to be present in the atmosphere in the 
proportion of one volume of helium to a quarter of 
a million volumes of air. It has also been discovered 
in the gases arising from many mineral springs. 
Thus the gases from the King’s well at Bath are stated 
to contain 0.12 per cent. of helium by volume, and 
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it is estimated that this well produces about 35 cubic 
feet of the gas per annum. The gas of a mineral 
spring at Maiziéres is stated to contain as much as 
5.34 per cent. of helium. Helium has, further, been 
found occluded in meteoric iron, and in 1907 was 
discovered in the natural gases of Kansas, one source 
of such gas at Dexter yielding 1.84 per cent. of 
helium. Finally, heliam is a disintegration product 
of certain radio-active substances. Altogether, then, 
it can be said that it is very widely distributed but 
in very minute quantities. To ask us, therefore, to 
believe that it could be produced in quantities 
sufficiently large and ata cost sufficiently low to 
make it a commercial substance seemed little short of 
ridiculous. We were strengthened in our incredulity 
by the fact that in discussing future technical develop- 
ments, the compilers of the important memorandum 
on commercial airships recently issued by the Air 
Board said not one word about this gas, or gave the 
slightest indication that any gas other than hydrogen 
was available for filling airships. This scepticism, 
which was justified in the lack of precise informa- 
tion, is now removed, and we are convinced that 
the production of helium in relatively large quantities 
at a relatively low selling price has been successfully 
accomplished. 

The. facts are, it would appear, that at the instiga- 
tion of the British Admiralty, the University of 
Toronto, some time in 1916, we believe, undertook 
experiments with a view to recovering helium on a 
large scale from certain Canadian natural gases, 
containing about one-third of one per cent. of the 
rare gas. Soon after the entry of America into the 
war, the United States Bureau of Mines learnt of the 
problem and induced the Signal Corps and the Naval 
Bureau of Steam Engineering jointly to take up an 
experimental programme on a large scale. Two 
commercial companies placed their services at the 
disposal of these departments, and ultimately plants 
were erected in Kansas, Oklahoma and Texas for the 
recovery of the gas. At present we understand a 
plant is being erected at Fort Worth, Texas, at a 
cost of £400,000. On the authority of Major-General 
George O. Squier, chief signal officer of the United 
States Army, we have it that at the date of the 
armistice 147,000 cubic feet of nearly pure helium 
in a compressed state were at the docks ready for ship- 
ping abroad, and that plants were under construction 
to give at least 50,000 cubic feet of helium per day 
at an estimated cost of not more than fivepence per 
cubic foot. From another source, we learn that 
helium had actually been shipped abroad for use in 
American observation balloons, and that plans had 
been completed for the construction of a large Anglo- 
American fleet of rigid helium-filled airships for 
bombing purposes. The gas, it seems, was described 
for camouflage purposes as argon, although, for what 
uses large quantities of this other equally rare 
gas were ostensibly required, we have failed to learn. 
The process of recovering the helium from the natural 
gas is a liquid air one, and is probably similar to the 
existing process for the recovery of oxygen from the 
air, or the Linde-Frank-Caro process of obtaining 
hydrogen from water gas. As for the commercial or 
other useful outlet for the gas, it may be suggested 
that its special properties may lead to its adoption 
as a filling medium for electric light bulbs, while its 
inertness, its non-inflammability and its low weight 
may well result in its employment for a variety of 
minor but important industrial purposes. For the 
time being, however, the chief use in sight for the gas 
is for aeronautical purposes. In this connection it is 
to be noted that, although its atomic weight is virtually 
four, its actual weight is only. approximately twice 
—to be exact 1.98 times—that of an equal 
volume of hydrogen, the reason being, apparently, 
that its molecule is, like that of all the gases of the 
argon group, monatomic, whereas the hydrogen 
molecule is diatomic. The fact that it is twice as 
heavy as hydrogen does not, of course, mean that 
a helium-filled airship would only have half the 
lift of a hydrogen-filled airship of the same size, for 
the buoyancy of a given volume of gas is not pro- 
portional to the lightness of the gas. Thus a litre 
of air at 0 deg. Cent. and 760 mm. pressure weighs 
1.2928 grams, and a litre of hydrogen weighs 0.0899 
gram. The buoyancy of a litre of hydrogen is the 
difference between these two figures or 1.2029 
grams. The weight of a litre of helium is 0.1780 
gram, so that its buoyancy is 1.1148 grams or 92.7 
per cent. that of hydrogen. Hence in actual practice 
the substitution of helium for hydrogen would entail 
an increase in the length and diameter of a non-rigid 
airship of only 24 per cent. 

The quantity production of helium thus apparently 
being assured, and the weight of the gas presenting 
no bar to its employment in airships, it would seem 
that there really is some likelihood of its being used 
for aeronautical purposes. That it would be advan- 





tageous to in airships designed for military 

ae it observation balloons is 
obvious, for the war clearly demonstrated the great 
vulnerability, owing to the inflammability of the 
gas, of hydrogen-filled aircraft. The technical 
benefits to be derived from its use would not, 
however, be confined to war time. The substitution 
would be probably even more advantageous for peace- 
ful purposes, and might well open up a new chapter 
in the evolution of “lighter than air” craft. Thus 
it is conceivable that with all risks of fire practically 
eliminated, it would be found possible to install the 
engines of an airship inside its “hull,” the logical 
place for them, with a corresponding decrease of 
head resistance and increased efficiency of propulsion. 
In many minor details, the extraordinary precautions 
at present observed in the design of airships would 
no longer be necessary, and, as a result, the airship 
would become much less the sport of nature than it is 
to-day. On the financial side, however, we are 
probably still a long way from seeing the helium- 
filled airship a practicable proposition. The figure 
given by Major-General Squier for the present cost of 
production of the gas, namely fivepence per cubic 
foot, may be vastly less than the cost—some £340 
per cubic foot—charged for the gas until recently. 
Still, compared with the cost for which aeronautical 
hydrogen can be obtained to-day—something like 
ten shillings per thousand cubic feet—helium is 
still exorbitantly expensive. A Transatlantic 
passenger airship having a gas capacity of 3} million 
cubic feet is estimated by Messrs. Vickers to require 
a gas renewal at the average rate-of ? million cubic 
feet per trip. With hydrogen the cost would amount 
to £375, but with helium at its present price it would 
reach the altogether impracticable figure of £15,625. 
It is obvious, therefore, that before helium can be 
regarded as a serious rival to hydrogen for airship 
purposes, the cost of its production will have to be 
still further vastly reduced. 


The Channel Tunnel. 


THOUGH no official statement to that effect has 
actually been made, it appears to be generally taken 
for granted that the present Government of this 
country has accepted, in principle at any rate, the 
the desirability of constructing a Channel tunnel. 
The impression arose out of an answer given by 
Mr. Bonar Law, on the 10th inst.,to a question as 
to whether, in order to find employment for discharged 
soldiers, the French Government would be approached 
with a view to beginning the construction of the 
Channel tunnel. The answer given was: “Iam in 
communication with the Prime Minister in Paris 
on the subject.” That reply, non-committal as it 
was, was sufficient to cause a recrudescence of articles 
on the tunnel from all points of view—historical, 
constructional and what not—and for the publication 
of interviews with men whose names have been inti- 
mately concerned with the scheme, the Baron d’Erlan- 
ger, Monsieur Sartiaux, Sir Francis Fox, and others. 
Public opinion during the last four and a-half years 
has decidedly favoured a tunnel project, and it would 
certainly seem that the undertaking is nearer 
to being sanctioned than ever before. That a 
Bill for the purpose would pass through the 
Tower House, at the present time, there seems to be 
no doubt. There is a large body in that Chamber 
which is known to be in favour of the scheme ; nor 
is there reason to believe that the Upper House is 
opposed to it. From an engineering point of view, 
we believe that, practically speaking, the feasibility 
of constructing the tunnel is questioned by no 
engineer of any standing, while as regards working 
the traffic and providing efficient ventilation the 
possibility of using electric traction has removed 
all obstacles which in the days of steam traction 
undoubtedly existed. There are one or two points, 
however, which should not be lost sight of. The 
first is that under present conditions the cost of 
construction will undoubtedly be high. Two years 
ago a sum of £16,000,000 was spoken of as necessary. 
We now see £20,000,000 put forward as the possible 
cost. Even supposing that sum be not exceeded 
the return from the traffic through the tunnel will 
have to amount to £1,000,000 net per year before a 
5 per cent. dividend on the outlay will be available. 
Supposing, for the sake of argument, passenger 
traffic represents one-third and goods traffic two- 
thirds of the earning capacity, then £333,333 net 
would have to be produced by the former. Taking 
working expenses to be 75 per cent. of the gross 
receipts, the total gross sum to be brought in by pas 
sengers would have to be £1,333,333. As we under- 
stand that it is proposed to levy an average charge 
of 10s. for each passenger, it follows that some 
2,666,666 passengers would have to use the tunnel 
in order to bring in the required amount. Now, 





that figure is just double that which, according to an 
estimate made some time ago by Baron d’Erlanger, 
would represent the number of persons who would 


-use the tunnel in 1920. The larger number, if it 


could be realised, is not so excessive as it might at 
first sight appear. It means some 7300 a day or 
300 an hour—say 150 per hour each way. Another 
point is that from the very nature of the work, the 
number of discharged soldiers or others which could 
be employed on it at any one time could not be very 
large ; not large enough, at any rate, seriously to alter 
the present state of unemployment. Seeing the 
interest that the matter is now evoking, we would 
remind our readers that just over a couple of years 
ago, we were at some pains to compile what we 
believe to be the most complete history yet published 
in one periodical of all the proposals which had from 
time to time been made for connecting this country 
with France, and that the articles embodying it 
appeared in November and December, 1916. 








The Reconstruction of Belgian 


Industries. 
No. IV.* 
(By our Special Commissioner.) 


Lieae, March 5th. 

BETWEEN Liége and Charleroi the visitor traverses 
the richest industrial territory of Belgium. It is in 
the chain of small towns and villages which lie along 
and adjacent to the valleys of the Meuse and Sambre 
that the iron and steel industries have been estab- 
lished. In addition to Seraing, Ougrée, Tilleur, and 
the other towns whose works were dealt with in my 
last letter, there are other industrial centres, 
including Athus-Grivegnee, where a new installation 
of Coppée regenerative ovens intended to supply gas 
for lighting and power was completed just before the 
war ; Herstal, the seat of the National Arms Factory ; 
Montegnee-lez-Liége, where the Cava process for the 
distillation of tar has been installed in connection 
with the coal mines; and Loncin-les-Liége, where 
there are works devoted mainly tothe production of 
forgings and stampings for the motor car industry. 

It was not possible to visit all these establishments, 
but I am informed that although the amount of 
damage which has been done varies, all these works 
have, in pursuance of the common policy followed by 
the enemy, been at least partially destroyed. In the 
Charleroi area is a chain of important industrial 
undertakings, including the steel works of La Pro- 
vidence, Thy le Chateau, Couillet, Sambre et Moselle, 
and the Boél Works at La Louviére. On all these 
works, some of which I have had an opportunity of 
inspecting, and concerning which an account will be 
written in a future communication, the destroying 
hand of the enemy has been laid, and the process of 
reconstruction will take a very long time. I read in 
one of the local newspapers only yesterday a reference 
to no fewer than fifty-seven blast-furnaces at the 
principat steel works which had either been destroyed 
or rendered incapable of working for either a short 
or long period. This, it must be remembered, is only 
one section of the equipment of a great industry. 
The extent and character of the steel industry may 
be gathered from some information supplied by 
Baron de Laveleye, the general secretary of the 
Belgian Association of Steel Makers. The combine 
includes thirteen of the principal steel works, which 
market their semi-products, rails and girders, through 
this organisation. The magnitude of the export trade 
may be gathered from the statement that the mean 
annual total during recent years was 425,000 
tons. The whole of this export trade has been lost, 
and, indeed, it will be impossible, for a considerable 
time to come, for the Belgian industry to fill 
home requirements. Belgium is likely therefore to be 
an important customer for the raw materials of in- 
dustry, as well as for partially manufactured pro-, 
ducts, for many years. The Baron de Laveleye, 
who remained at his post under the difficult, conditions 
arising out of the German occupation, detailed some 
of the more urgent requirements of the steel works 
included in his combine. Before they can again 
commence manufacturing on their own account they 
need to be supplied with pig iron, refractory materials, 
special hematite iron, ferro-manganese, ferro-silicon, 
chrome, and with electric cables A representative of 
the combine was, at the time of my visit, in England 
with the object of placing contracts for pig iron and 
manganese. Another requirement that is practically 
universal is leather belting, and of course there is also 
an urgent demand for machine tools of every kind. 
One of the great difficulties to which the Baron made 
reference was the need of providing financial aid to 
workers during the war period, in order, as far as 
possible, to prevent any compulsion to work for the 
enemy while he was in possession of the industrial 
establishments, and, of course, the same question is 
@ pressing one at the present time. In connection 


| with the demand of Belgian manufacturers for raw 
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and semi-manufactured material, I have been again 
assured that the tendency is still to send finished 
goods, and a concrete case was quoted in which 
structural material for bridge work was offered at a 
lower rate than the matérials of construction. 


LossEs AND REQUIREMENTS OF INDUSTRY. 


Reference was made in an earlier communication 
to the excellent work which is being done by the 
Central Industrial Committee in ascertaining the 
extent of war damage, and some figures which were 
given by Mr. Uytborck, the secretary of that organisa- 
tion, are of particular interest in this connection. 
Two sets of figures have been compiled, one the 
actual net damage based on the value of the year 
1914, and the other the additional sums which have 
been expended in maintenance and in contributions 
for the relief of the workers, and when these figures 
are translated to represent the values at the present 
time a prodigious total is obtained. The total losses 
sustained by the zine industry, taking the figures for 
actual net damage only at 1914 values, are estimated 
at 13,400,000 frances; for the blast-furnace and sub- 
sidiary sections of the iron and steel trade, 132,000,000 
francs ; what is classified as the small iron industry, 
46,000,000 francs; for the general metallic construc- 
tion companies, 375,000,000 franes ; for the textile 
industries, 606,000,000 francs, and for the leather 
manufacturing trade, 180,000,000 francs. Some of 
the most important figures are not yet available, but 
the total estimate of loss for thirteen industries, for 
which the figures have been compiled, is 1866 million 
francs. To these losses have to be added those 
arising from stoppage of work, which can be aptly 
compared to a general strike lasting the whole of the 
war period. A statistician has calculated that for 
255 Belgian concerns, with a nominal capital of 
796,121,000 francs, the losses, according to their 
balance-sheets during the war, amount to 580,000,000 
franes, or nearly three-fourths of their capital. 

Reference has been made to the work which is 
being done by the Central Industrial Committee in 
estimating the character of the damages occasioned 
by the German occupation and the theft and destruc- 
tion with which it was associated.. Over seventy 
industrial associations are federated in the Central 
Committee, and these associations are engaged at 
the present time in the task of ascertaining the exact 
requirements from England and other allied countries 
of the industries which they represent. One of the 
most important of these organisations is that known 
as La Construction Metallique, which has its head- 
quarters at Rue D’Egmont, Brussels, and of which 
Mr. Jean Jean is the director. No fewer than 270 
steel makers, engineers, and firms engaged in the 
general metal trades are federated to this co-operative 
association, which has only been in existence for a 
very short period, and British firms which are desirous 
of supplying the needs of the Belgian engineering 
industries should place themselves in communication 
with this society, when they will be informed of the 
requirements of particular sections of the engineering 
trades whose wants they may be able to fill. From 
a personal inspection of the character of the organisa- 
tion which is now in progress, I am able to say that 
the. requirements of various groups of engineers are 
being very carefully compiled on the basis of informa- 
tion supplied by the firms which are members of the 
association, and some of the compilations which are 
now ready indicate that the needs of the Belgian 
engineering trades are on a very extensive scale. 
The demand for steel plates, for mild steel, high speed 
steel, special steels and for non-ferrous metals, is 
exceedingly heavy. One of the most urgent needs of 
all is for supplies of copper, and the association is 
anxious to place orders at once for 700,000 kilos. 
Large orders must also be placed imme- 
diately for mild and special steels. An inquiry 
as to what was being done in connection with the 
replacement of prime movers, machine tools and 
other works equipment, led to the explanation that 
the engineering industries having presented their 
list of losses to the responsible authorities are awaiting 
the relief which it is hoped will be experienced by 
replacements derived from the Belgian Government 
factories which had been established in France for 
the construction of materials of war, as well as from 
the return of machinery from German works. Until 
it is seen what relief can be obtained from those 
sources, it is probable that no decision will be made 
as to the placing of Jarge contracts in allied countries. 

In addition to La Construction Metallique, other 
organisations affiliated to the Central Committee are 
working on somewhat similar lines, so that the near 
future should see the completion of the work of 
formulating the precise requirements of the Belgian 
engineering trades. A particular need at the present 
time is that English firms which desire to do business 
with Belgian manufacturers should supply catalogues 
without delay, as complaint was frequently made to me 
of difficulties in this respect. 


AGRICULTURAL MACHINERY. 


I was able in the case of the organisation which is 
concerned in -the restoration of the agricultural 
industry, the correct title of which is the Association 
Nationale pour la Restauration de l’Agriculture en 
Belgique, which has its headquarters at the Rue du 
Bastion, Brussels, to supply a very much needed list 
of English manufacturers of agricultural machinery. 





The Director of the Association is Mr. Lucien Henry, 
and he will be grateful if our manufacturers will open 
up communications with him. The: position at the 
present time in the agricultural industry is that a 
great deal of help will have to be rendered by the 
allied nations, and although the Central Association 
is organising the campaign of reconstruction, a great 
deal will also be done through the agricultural socie- 
ties, which are a feature of the Belgian system, and the 
most important of which is the League of Peasants, 
which is. established at Louvain: It should be men- 
tioned that in East and West Flanders the holdings 
are mainly small farms, the holders of which are not 
likely to require ploughing and threshing machinery 
on a large scale, and it is hoped that within a com- 
paratively short period the agricultural machinery 
industry of Belgium, which is strongly represented 
at Herent near Louvain, if it can obtain the necessary 
raw materials, will supply most of these wants, 
although there is at the present time a good demand 
for small farm implements, spades and rakes, small 
ploughs, as well as carts for transport. The large 
farms are all in the South of Belgium, and they may 
be able to tide over their immediate difficulties by 
means of agricultural machinery which is to be handed 
over by Germany to tlie Allies, but some of the 
farmers who possess large holdings are now asking 
for motor ploughs. After the long neglect of the war 
period artificial fertilisers are required everywhere, 
and it is proposed to distribute 50,000 tons of nitrate 
which has been bought in England, and is now being 
delivered.: Sulphate of ammonia is also required, 
but for the moment it is almost impossible to import 
that material from Great Britain. 

It is sometimes overlooked, in attempting to cater 
for the Belgian market, that over 94 per cent. of the 
farmers in Belgium possess holdings of less than 25 
acres, and that a large proportion of the farms are 
of less than 2} acres in area. The transport problem 
in agriculture is the more insistent at the present time, 
owing to the wholesale destruction of the system of 
light railways which had reached a higher degree 
of development than in any other European country. 
In the period immediately preceding the war the 
mileage of light railway which had been constructed, 
represented over 33 miles of railway per hundred 
miles of area, being 14 times in excess of the light 
railway system of France, 9 times in excess of that in 
Germany, and nearly 40 times in excess of that in 
Great Britain. The Belgian lines which so largely 
minister to the needs of the agricultural community 
are light railways in the proper sense of that expression, 
and have been constructed at comparatively low cost, 
mainly on land not specially acquired for the purpose. 
The reconstruction of these railways, which were 
practically obliterated to provide for transport in 
the German war zone, is alone a great task in which 
allied manufacturers must co-operate. 


CoaL AND ZINC. 


There are some few industries which appear to have 
suffered very little from enemy depredations, mainly 
because the output was being used until the moment 
of the armistice to fill German requirements. This re- 
mark applies to coal mining. In the Liége and Charleroi 
areas the mines are in a position to resume work at 
an early date, as the damage which has been done is 
comparatively trivial. It is true that in the war zone, 
particularly in and around Mons, where hostilities 
were in progress until the last day of war, the mines 
have been left in a condition which will preclude the 
winning of coal for a considerable period; but in 
places far removed from the scene of the final battles 
of the campaign want of time after the enemy 
had taken toll of the mineral wealth forced him 
to leave the industry intact, and it is reported here 
that Belgian coalowners have agreed to supply 
350,000 tons of coal to Northern France. The diffi- 
culty about restarting is mainly due to the attitude of 
the miners, who have succeeded in raising wages to the 
point when they only need to work three days each week. 
They then demand relief pay, to which they claim to be 
entitled owing to not being in full employment! The 
situation, as it was explained to me, although serious, 
is not without its humorous side. Nor is this the only 
industry over which hangs the shadow of labour 
troubles. It is also darkening the outlook in the 
steel and other trades. I was told by workmen who 
had been employed in England during the war period 
that they intended to demand an eight-hour working 
day as well as higher wages. Another point of 
interest is that Belgian workers in English factories 
who have now returned to Belgium appear from their 
own confessions to have been won over to the falla- 
cious principle that “ going slow”’ is a sound workshop 
policy. It will be a hard thing for Belgian industry if 
labour agitation is added to the sea of troubles which 
threatens to engulf it. 

Another branch of enterprise which has been left 
practically intact is that concerned with the pro- 
duction of: zine. These works, which are scattered 
along the valley of the Meuse—there are also one or 
two in Limburg—are practically undamaged. They 
lack raw material, it is true, the stocks of which were 
removed by the enemy on evacuation, and these 
they must obtain from outside sources, as there is 
only one deposit in Belgium from which the necessary 
concentrates or blende can be derived. That is at 
Maresnet, a place which lies in the no man’s land 
between the German, Belgian and Dutch frontiers. 





It is a fact about which there is, I believe, 
no dispute that. a considerable amount of German 
capital is invested in the Belgian zinc industry— 
which may explain why it was not a victim to the 
policy of temporary extermination. It is not, how- 
ever, merely a problem of raw materials which has 
to be solved before the works can be put in the pro- 
duction stage; it is said that a somewhat sinister 
form: of competition has to be faced, and that American 
producers who have a large surplus make of zine are 
intending to dump it into Belgium at lower prices 
than it can be produced in local works. In looking 
at this aspect of the position, it has to be borne in 
mind that manufacturing costs in Belgium are certain 
to be much higher than before the war, and while 
that is recognised as-a universal tendency, it will 
add to the difficulty of countering the dumping policy 
with which America is being credited. It is not all 
plain sailing, therefore, even for an industry in which 
the enemy has forborne to destroy the machinery of 
production. In this, too, as in other manufactures 
which are still grappling with the initial tasks of 
reconstruction, the war has imposed other handicaps. 
Markets have been lost, and in some instances the 
industry itself has been established elsewhere. Even 
where these risks have not materialised, the technical 
progress of over four years has been in a majority of 
instances lost; the .technical stafis have been 
scattered far and wide, put out of touch with the work, 
and left ignorant of the progress made in other nations 
during the long period when Belgium was denied 
communication with the outside world. These are 
some of the indirect consequences of the German 
occupation of industrial Belgium which elude the 
accountant and make it difficult indeed to work out 
the full sum of the industrial disaster which has 
befallen our little Ally in the great war. 








Obituary. 


SIR GEORGE L. EYLES. 


TuE death is announced, at the,age of 70 years, of 
Sir George Lancelot Eyles, K.C-M.G., of the Croft, 
East Grinstead, and of 12, Dean’s-yard, Westminster. 
Sir George Eyles was associated for many years with 
the late Sir Charles Hutton Gregory, K.C.M.G., past- 
President of the Institution of Civil Engineers, and 
in 1892 became his partner. Shortly after the death 
of Sir Charles, in 1898, Sir George entered into partner- 
ship with Mr. F. J. Waring, C.M.G., late Chief Resident 
Engineer to the Ceylon Government Railways. His 
firm had an extensive practice as civil and consulting 
engineers, and acted in the latter capacity to the 
Crown Agents for the Colonies for the Ceylon Govern- 
ment Railways, Federated Malay States Railways, 
Trinidad Government Railways, and Nyassaland Rail- 
ways ; they were also engineers to the British North 
Borneo State Railway and the Central Africa Railway 
Company and others. Until the creation of the 
Union of South Africa, Sir George Eyles acted as 
consulting enginger to the Agent-General for the Cape 
of Good Hope for the Cape Government Railways. 

Sir George Eyles was a Lieutenant-Colonel in the 
Engineers Railway Staff Corps; he wes created 
C.M.G. in 1902, and K.C.M.G. in 1914. During the 
Boer War he visited South Africa, was mentioned in 
dispatches, and received the Queen’s medal. 

Sir George Eyles was never married, was a pro- 
minent Freemason, and acted as Grand Sword Bearer 
to the Grand Master, King Edward, then Prince of 
Wales, upon the laying of the foundation stone of 
Christ’s Hospital, Horsham. He was much esteemed 
in his profession, and his kindly and genial manner 
endeared him to a large circle of personal friends. 
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The Measurement of Gauges. 
By E. A. FORWARD. 
No. I. 


the manufacture of accurate gauges, and some of these 
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means of doing so. The present article, therefore, 
is intended to indicate the general methods of measur- 


| ing the more difficult kinds of gauges, and it is thought 


that such information may be useful to gauge makers 
or gauge testers. : j 
The measurement of a plain plug or bar is a simple 


THE very large number of gauges of various kinds | and straightforward matter, requiring only the use 
necessitated by the vast output of munitions of war, | 


has caused many engineers to turn their attention to | 


of an ordinary micrometer or measuring machine, 
and the necessary reference discs or end bar standards. 
Similarly, plain rings or snap gauges are directly 
































the profiles of which are combinations of straight 
lines and curves; II., conical plugs, rings and discs, 
combinations of cones with cylinders and planes, and 
castellation gauges ; ITI,, position gauges. 
Commencing with the profile gauges, it}should at 
once be pointed out that all such gauges made to 
close limits should be as flat as possible, should have 
their edges perfectly straight where intended to be 
so, and perfectly square with the faces of the plate. 
Lack of attention to these points renders the absolute 
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“Tae Encnecr” 


engineers perhaps had little previous experience of 
working within a tolerance of 0.00lin., which is a 
common requirement, or of 0.000lin., which is neces- 
sary for many check or master gauges. 

The production of accurate work is greatly facili- 


tated if the maker is able to measure his own work | gauge measurement, is published by the National | 
in course of or after manufacture, and in the writer’s | Physical Laboratory, these gauges will not be dealt | 


experience some makers have encountered consider- 
able difficulties simply because they had no ready 


measured by means of plugs, bars, internal micro- 
meters or Johansson gauges. Screw gauges present 


| a more difficult problem, and recently a great deal of 


attention has been given to them, but as an excellent 
pamphlet, containing full information on screw 


with here. There remain three classes of gauge 
not yet dealt with generally : I., plate or form gauges, 


Swain Sc. 


size of a gauge difficult to determine, and in some cases 
is serious enough alone to cause its rejection. When 


the edges of a gauge can be machined or ground, 
the machine should produce practically straight and 
square edges, while smaller gauges of complicated 
form, which have to be hand finished, may have their 
edges trued up by the aid of simple lapping jigs. 
When a maker has a large number of gauges of one 
kind to produce, he will first make a master or check 
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gauge to which they will be fitted, and it is desirable 
that the checks should be made as accurately as 
possible, and also that the maker shal] know that 
they are so before he completes the gauges. 

Suppose, for instance, that a number of gauges as 
Fig. 1 (a) are required, and that the tolerance allowed 
on all dimensions is + 0.00lin. The check gauge 
required will be of the form shown in Fig. 1 (6), 
its dimensions being the nominal dimensions of the 
gauge. The usual workshop method of measuring 
such a check consists in taking a micrometer measuré. 
ment over the sharp corners c, c, and in measuring 
the angles of the ends by means of a bevel protractor. 
The measurement over sharp corners, however, 
is in general unsatisfactory, as the corners have a 
tendency to become rounded and so give a smaller 
reading than the true size. Again, angle measure- 
ments with an ordinary bevel protractor cannot be 
obtained with an accuracy closer than about 2 
minutes of angle, which is equivalent to 0.0006in. 
on a length of lin., so that by such means the length 
of the shorter side of the check would be uncertain 
to twice that amount. For these reasons the standard 
method of measuring such a check is as follows :— 

The check is either stood upright on a good surface 
plate or laid flat on a plate with its shorter side 
firmly held against a straight-edge, as shown in 
Fig. 2. A pair of small cylinders of equal size are 
then placed in the angles formed by the gauge and 
plate, and a micrometer measurement A is made 
over the cylinders; two larger cylinders are then 
substituted for the small cylinders, and a second 
measurement is made over them. From two or 
three such measurements along the sloping edges, 
the total angle and the widths at the top and bottom 
can be calculated, while the symmetry of the ends 
can be tested by a bevel gauge, which should have a 
knife-edged blade. The cylinders used should be 
truly round and parallel, and in pairs of equal size, 
one end being flat and square with the axis so that 
they will stand upright. Hoffmann bearing rollers, 
specially selected for roundness, have been found very 
useful for this purpose, but a set of hardened cylinders 
of suitable sizes is easily made. 

It is sometimes necessary or more convenient to 
use cylinders of only one size on such @& gauge, 
but they are then packed up at various heights above 
the base, as shown in Fig. 3. The packing blocks 
should, of course, be exactly equal on the two sides 
of the gauge, and Johansson gauges are well suited 
to this work, but any well finished steel blocks of 
known sizes can be used. When setting up a gauge 
in this way the smaller side should be placed in con- 
tact with the surface plate or straight-edge, so that 
the cylinders will set themselves into the angles 
under the pressure of the micrometer. If the gauge 
were inverted the cylinders would tend to ride up 
the slopes. It is necessary, moreover, to hold the 
gauge against the surface plate while measurements 
are being made, in order to prevent it lifting under 
the wedging action of the rollers. If the gauge is 
laid parallel to the surface plate while being measured, 
it should be packed up to a convenient height for 
handling the micrometer, and the faces of the latter 
may be supported at the same height. The measure- 
ments over cylinders, obtained as above, if compared 
with the previously calculated values for a gauge of 
the nominal size, will show at once whether the gauge 
is within the tolerance allowed. 

This method is equally applicable to gauges having 
curved edges such as that shown in Fig. 4, but in 
this case the symmetry of the figure about its base 
edge has to be measured also. In some cases direct 
micrometer measurements can be taken across the 
cylinders a, b and c, d, and these dimensions will 
be equal if the symmetry is good. If this plan is not 
possible, a square is fixed to the straight-edge, as 
at B, and at a definite distance from the lower cylinder 
6. The horizontal distance D from the upper cylinder 
d to the edge of the square-blade is then measured by 
Johansson gauges, or else the width W over the 
cylinder a, and the other edge of the blade is measured 
by micrometer. The square may be set by a block 
placed between the lower cylinder and the blade, 
but the square must be fixed and the block removed 
afterwards for the insertion of the height packing of 
cylinder d. The same operation is then performed 
at the opposite side of the gauge, and if the symmetry 
is correct the distances to the upper cylinders will 
be equal. This general method is applicable to 
many different forms which need not be further 
specified. 

Another type of gauge consists of a hole with a form 
such as that shown in Fig. 5, and the check for this 
may be a solid piece of the same form made to the 
smallest dimensions of the gauge. The width of the 
lower tapered portion will be dealt with as before, 
but the upper slopes are best treated as follows. 
The gauge is placed horizontally on a surface plate 
with its base resting against the stock of a thick 
bladed square A, the blade of which is in contact. 
with a cylinder B, touching the lower sloping edge 
of the gauge. Another cylinder C rests on the upper 
slope and is packed out at different distances from 
the square-blade ; at each of these positions a micro- 
meter measurement M is made over the top of the 
cylinder and the stock of the square, which, of course, 
should be of uniform width. This operation is 


repeated for the other slope and the measurements 
compared with the calculated values. The angle 





and symmetry of the lower slopes can be tested in 
this right angle setting if the gauge be set at a con- 
venient distance from the square-blade and the 
distances from cylinder to blade be measured at 
different heights above the base, as indicated on 
the right of Fig. 5. The difference between the 
heights when divided by the difference between the 
upper and lower distances gives the tangent of the 
slope. It is necessary with this arrangement that the 
gauge should be held firmly in the square both ver- 
tically and horizontally during measurement, and 
that the square should be secured to the surface plate. 

A more awkward gauge of the same type is shown 
in Fig. 6; here there are only the three short straight 
parts a, b, and c to set up by, the base being composed 
of two circular arcs. The gauge is held in the angle 
of a large square, as in the previous case, and a smaller 
square is clamped up against the right-hand end as 
shown. If the ends 6 andc are parallel with the 
gauge centre line, the gauge will set itself with its 
axis square with the base. The slopes f and g are 
measured by resting a roller on them at different 
distances from the square-blade and taking micro- 
meter measurements such as M over roller and 
square-stock. The symmetry of the centre piece a 
may be conveniently tested at the same time by 
fitting Johansson gauges into the gaps on each side 
of it. The curved base is tested by inverting the 
gauge in the same setting and performing the same 
operation along the curve from both ends. 

Another form of gauge, Fig. 7, is a narrow plate 
having one long formed edge which consists of two 
straight parts, at different angles with the ends of 
the plate, joined by an intermediate curved part. 
Here the back edge is of no importance, but the 
dimensions of the gauge are given from a centre line 
a,a. If in making the gauge this back edge has been 
worked truly straight and parallel to the centre 
line a, a, and the smaller end made square with it, 
then the gauge can be laid with the small end against 
a straight-edge and the widths measured from the 
back edge over a cylinder placed at different points 
along the profile. Generally, however, this back 
edge is left rough or insufficiently straight, so that a 
different method must be adopted. The gauge 
is laid on the surface plate at a convenient distance 
from a straight-edge and with its smaller end against 
® square. Approximately correct packings 6, b, 
are placed under its ends, the gauge is clamped down 
and the long slope is measured by finding the co- 
ordinate distances d, d,, p, P,, of a cylinder C, from 
the straight-edge and square, in two positions near the 
ends of the slope, by means of Johansson gauges. 
The slope is then corrected, if necessary, by adjusting 
the packing 6,, and the remainder of the profile is 
co-ordinated in the same way, the measurements 
being compared with the nominal calculated values. 

An alternative, but less convenient, method is 
to invert the gauge and take micrometer measure- 
ments, W,, Wa, &¢., over the back of the straight-edge 
and a cylinder resting on the formed edge of the 
gauge at distances d,, d,, &c., from the square. 
This method is shown in Fig. 8. 

So far external profile gauges have been dealt with, 
but in some-cases the check or master gauge will be 
&@ space bounded by formed edges such as those shown 
in Fig. 9. In these cases the same general cylinder 
method is used, the gauge being placed on a straight- 
edge or surface plate and the distances hetween the 
cylinders measured, most conveniently by Johansson 
gauges. The cylinders are packed up from the 
straight-edge as before by Johansson gauges or 
special distance blocks. 

Another form of gauge is shown in Fig. 10. If 
its edges a and b are parallel to one another and square 
with the base edge c, the curved edge can be measured 
by a cylinder and micrometer measurements over 
the edge a. If, however, these edges are not true, 
then suitable packings J, J have to be introduced to 
bring the edge b square with the straight-edge. 
The edge d of the larger block J is itself square with 
its base, so that cylinder co-ordinates d, w can be 
taken along the outline of the gauge. 

There aré numerous small profile gauges of which 
some or all the elements are not directly measurable 
mechanically, and for them the optical projection 
method developed at the National Physical Labora- 
tory has proved of immense service. In this method 
a lantern projects a magnified and undistorted image 
of the gauge on to a screen, and the image is directly 
compared with an accurate drawing of the gauge 
which is pinned on the screen beside it. Fine ad- 
justments are provided for setting the drawing up 
to the image, and, with the magnification of fifty 
usually adopted, one twentieth of an inch on the 
screen represents 0.00lin. of metal on the gauge, so 
that errors of less than this amount are easily seen. 
This apparatus is of great value as an adjunct to a 
workshop dealing with this class of gauge, as it greatly 
facilitates their manufacture. It is essential for 
projection that all the edges of the gauge should be 
quite square with the faces of the plate or they will 
not come into focus together; it is desirable also 
that the plate should be not more than 0.126in. 
thick. Some typical examples are given in Fig. 11, 
and it may be mentioned that small radii on or in 
corners of gauges are very effectively dealt with by 
projection. 








Machine Tools and Workshop 
Methods of a Former Period.* 


Durine the author's working life, machine tools and 
machine shop practice have undergone a great and most 
interesting development. In order the better to appreciate 
the extent of the changes that have taken place, the 
author proposes to give some brief notes of machine tools 
and workshop methods in use in the shop in which his 
apprenticeship was served :— 

t was a shop employing some 200 men engaged in the 
production of a very varied class ot work, comprising : 
hoisting and lifting machinery, stationary, portable and 
locomotive cranes, overhead travelling cranes, mill engines 
of a relatively advanced type, besides a large amount of 
general work. Judged by the standards of the day, the 
product was distinctly high-class, and the apprentices 
and workmen alike felt no small enthusiasm in the ex- 
cellence of the work turned out. But the conditions 
obtaining, the methods in use, and the material available 
were crude and primitive when compared with modern 
practice. 

The shops were large and lofty, and, while ventilation 
left little to be desired, heating appliances of any effective 
character did not exist. There was, it is true, an arrange- 
ment by which, in periods of unusual severity of weather, 
exhaust steam could be introduced into the large columns 
supporting the root and galleries of the shop, and after 
the stoker had consented to turn on the steam, it was 
possible to detect that the columns were, to some extent, 
warmer than the surrounding atmosphere. The result 
was, aS might. have been expected, that in the winter, 
and particularly in the dark and bitter mornings, everyone 
in the shop, except the blacksmiths, was more concerned 
in endeavouring to keep warm than in producing any very 
valuable output. 

The shops were equipped with hand-operated overhead 
cranes of some 10 tons capacity, destined to give place 
after some years to power cranes, operated by high-speed 
cotton cords; a type ot crane which, though long since 
superseded by the electrical crane, was in those days a 
very great and real advance. Overhead cranes, actuated 
by square shafts running the whole length of the shop, 
and communicating their motion to the crab by means of 
sliding bevel wheels driving a second square shaft running 
along the crane girder, were an intermediate step between 
the hand crane and the cotton cord, but they were noisy, 
clumsy, and complex in operation. Cranes driven by 
high-speed cotton cord carried along the shops on large 
idler pulleys and actuating a high-speed worm gear, 
gave a simpleness and ease of operation which lagged not 
greatly behind that of the modern electrical crane. 

Owing to the close connection already referred to be- 
tween machine tools and workshop practice, it is im- 
possible to dissociate the two subjects, and in order to get 
a rough picture of the engineering shop of the author’s 
youth, both subjects must be referred to. 

It is appropriate to consider first of all drawing-office 
methods. In those earlier days the amount of work done 
in the drawing-office was much less than is customary 
to-day. Now, the drawing-office is looked upon not only 
as the “ designing ” department, but as the “ thinking ” 
department. In earlier days, the drawing-office was 
called upon simply to produce designs ; but the necessary 
detail involved in the carrying out of those designs was 
left very largely to the knowledge and memory of the 
foreman and principal workmen, guided by tradition of 
previous similar work. When new machines were intro- 
duced, detailed drawings of the most troublesome parts 
were, it is true, prepared, but very usually machines 
with which the shop had become familiar were built from 
the most sketchy tracings on a scale of 1}in. to the toot. 
The amount of information given on the drawings was 
extraordinarily meagre ; -gear-wheels, for instance, being 
indicated merely by red circles with a note as to the number 
of teeth and pitch. The various classes of fits required 
were left entirely to the judgment of the works. Blue 
printing was not in use, and all working drawings were 
hand-traced on cloth. Careful, and even elaborate calcu- 
lations ot stresses in structural work were made, but these 
calculations were invariably corrected, and generally, 
let it be said, for good in the light of the mechanical 
instinct of the proprietor. 

As regards materials, there was a much narrower choice 
than to-day, and very little was known either of their 
chemical or physical properties. It was a tradition that 
steel, as steel, might be stressed with satety to such and 
such an extent per square inch, and that cast iron, as such, 
might equally be regarded as safe with a compressive 
load of so much. Iron castings were obtained from 
outside sources. Foundry methods were extremely crude, 
analysis in its practical application to the foundry being 
unknown, and the percentage of scrap was considerable. 
Not only did castings suffer from blow-holes, which were 
looked upon. as inevitable, but local hardness, varying 
in degree from that which the tools could face with diffi- 
culty up to that which they refused to face at all, was 
frequent. 

Malleable castings of extremely poor quality and very 
badly annealed were used to some extent ; steel. castings 
in exceptional cases only. They were distinguished, in 
the author’s recollection, mainly by the much larger 
amount of porosity that was found in them than in any 
other material, and also by the extraordinary difficulty 
in machining. 

Mild steel, mainly bessemer, of fair quality, was avail- 
able, but wrought iron was very largely used. In many 
cases it was full of seams, which had a dreadful effect on 
cutting tools, but which in other respects were not con- 
sidered to detract from its value. Stampings, in the 
author’s experience, were unknown. Of crucible steel 
there were two varieties: ordinary tool steel and 
‘“‘mushet,” the latter being employed, with no small 
measure of success, on jobs which were too hard tor 
ordinary tool steel. 

The only means available for hardening and tempering 
tools was the blacksmith’s hearth. The whole subjcet 
of heat-treatment, and the accurate determination of 


* From o yege entitled ‘* Machine Tools,” read by Sir Alfred 
Herbert, K.B.E., on March 11th, before the North-East Coast 





Institution of Engineers and -on-Tyne. 
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temperatures, was entirely unknown; and the only guide 
in tempering was by the colour, the tradition being that 
a turning tool should be straw colour, a drill the colour 
ot a patridge’s breast and that a chisel should be blue. 
large bulk of the machine tool equipment was 
concentrated on, or under, a gallery, the heavy machines 
on the ground floor and some of the lighter tools on the 
gallery itself. The main line shaft was carried under the 
ery, and was driven direct by a vertical engine, the 
crank shaft of which was, in fact, coupled to the line shaft. 
The larger machines were grouped outside the gallery, 
so as to be served by the overhead crane. 

There was a good selection of heavy lathes, a large 
face-plate lathe and the usual equipment of planing 
machines, shaping machines and drilling machines. The 
author remembers that the largest planing machine, 
owing to an unfortunate accident in erection, had a broken 
bed. This had never been replaced, but was repaired 
by wrought iron straps, in which condition it continued 
throughout the whole of its working life. 

Of measuring appliances, there was nothing more refined 
than a standard set of cast iron gauges which were treated 
with great respect and kept in the timekeeper’s office, 
and were used only for checking the workshop gauges, 
which were made as required in cast iron The micro- 
meter had not made its appearance, but workmen in those 
days possessed uncanny skill in the use of inside and out- 
side callipers. As an instance: the bearings in which 
the principal shafts of the cranes ran were usually bushed 
with brass, the holes were invariably badly bored, but 
a skilled turner after callipering the hole which he had to 
bush, and deciding on its average diameter, would return 
to his lathe, bore out his bush, make his own allowance 
in the bore for the amount of closing which was likely 
to take place when the bush was driven home, turn up the 
outside of his bush, and drive it into its final position, 
in most cases at the first attempt. 

No tool-room existed. There were no jigs or fixtures, 
and in fact no small tools in the modern acceptation of 
the term. ‘There were, it is true, the usual taps and non- 
adjustable hand reamers, but all the other tools required 
were the joint production of the blacksmith and workmen. 
Lathe and planer tools were forged to shape, hardened 
and tempered in the blacksmiths’ trough and ground on 
a grindstone, which it was the job of the youngest appren- 
tice periodically to true up with a 3-square file. All 
holes, except those of small size, were bored in the lathe 
to sizes determined by the inside callipers, and were finally 
checked by the plug gauge and corrected, if necessary, 
by scraping witha half round file ground to a cutting 
edge applied to the hole whilst revolving in the lathe. 
Smaller holes were usually finished by a rosebit made by 
the turner froma bar of steel slightly smaller than the 
required size. The end of this bar was heated and set 
up at the forge. It was then turned to size, teeth were 
filed into it, and it was hardened. It was fed into the work 
by the tailstock of the lathe, being supported by the back 
centre and prevented from rotating by a carrier clamped 
on to its shank. After the first few holes had been dealt 
with, the clearance usually disappeared, with the result 
that the rosebit frequently seized in the hole and wrenched 
the job entirely out of the lathe. 

Twist drills were used for some very special jobs. They 
were kept in the office, and only issued under great pressure. 
They were sharpened on the grindstone, with a result 
that may readily be imagined. Drills for ordinary: work 
were forged by the blacksmith, and were ground up by the 
workmen using them, each fitter having a large accumula- 
tion of drills in his drawer. There were no drill chucks, 
and consequently all drills, however small, had to be forged 
from steel of the same size as the socket of the drilling 
machine, in which they were held by a projecting set- 
screw. Theauthor remembers no more trying job than the 
drilling of small cotter holes in pins. The drill was first 
forged, probably from a gin. bar. It was then ground 
approximately to size, inserted into the socket of the 
drilling machine and clamped by the set-pin. The 
machine was then rotated and tke drill was hammered 
until it ran approximately true. The table of the drilling 
machine being non-adjustable, it was necessary to build 
up with packing of various kinds until the necessary 
height was reached. 

The packings available usually consisted of old collars, 
clutches or gear-wheels surmounted by a “V” block. 
The drill was lubricated by a particularly evil-smelling 
oil which was kept in an old slide valve and was fed on 
to the drill by a tin spoon. As the whole of the packings 
became coated with oil, and as the drill usually ran out to 
a considerable extent, the whole structure of packing 
frequently collapsed during the process of drilling, resulting 
in a broken drill and a fresn start. The period during 
which the drill point was emerging from the underside 
of the job, was one of great anxiety, as the amount of 
drop in the spindle was usually not less tnan $in., and 
broken drills at this stage of the proceedings were again 
very frequent. 

The author remembers particularly two drilling machines 
side by side on the gallery, which were provided for the 
use of the fitters. One of these machines had the hand 
feed wheel on the top of the spindle, and tne bevel gears 
in the middie. Inthe other machine these positions were 
relatively reversed, and as no gear guards were provided 
either on this machine or any other, it can be imagined 
that the danger in changing from one machine to another 
was @ very real one. 

There was no cutting off machine, no centring machine, 
no lathe centre grinder. All screws on turned work were 
cut by the screw-cutting tool and finished with a smooth 
file. Bars were cut off by the blacksmith to the approxi- 
mate length réquired. They were centred with a centre 
punch and a lump of chalk. In cases of extreme refine- 
ment the apex of the centre hole was relieved by @ small 
drill, which was rotated by a leather thong wrapped 
round a bobbin on the shank of the drill, the drill being 
held up to its work by an iron plate resting on the lower 
ebest of the operator. 

The author remembers no lathe which could be relied 
upon to turn out parallel work without constant watching 
and callipering, but in time one got to know the general 
tendency of the lathe on which one was working, and 
knocked the tool into the work or away from it as the job 
proceeded. The tools were cooled by water cans, a chip 
of wood being inserted into the spout so as to direct the 
drops of water on to the point required. There were 


- 





no sud trays attached to the machines, and the shop 
floor acted as the absorber of surplus water. As it was 
mainly composed of earth and cast iron borings it was 
quite efficient in that capacity. Hardened mandrils 
did not exist. A large stock of battered soft mandrils 
were to be found under the lathes, but if a true job was 
desired it was usually necessary to turn up a mandril 
specially before starting. 

The capstan lathe, the milling machine, the grinding 
machine and the gear-cutter were not represented in the 
shop by a single specimen. Even small motion pins and 
bolts were turned between centres, from forgings made in 
the blacksmith’s shop. In the case of small pins, two were 
forged and turned together with the two heads in the 


‘middle of the forging, and were parted off when finished ; 


a pin that is now produced on the automatic or the capstan 
lathe in two or three minutes, often taking the turner a 
couple of hours. j 

The planing machine, the shaper and the file and chisel 
were relied upon for work that would now be dealt with 
by the milling machine, the nearest approach to a milling 
cutter in use, being a small circular saw mounted on a 
flimsy arbor at least 3ft. in length, and carried between 
the centres of alathe. This was used for sawing up pieces 
of steel clamped into the lathe slide rest. 

In the absence of any knowledge of the cylindrical 
grinding machine, all shafts and spindles were finished 
by the file, whilst the job was revolving in the lathe, 
and were polished by what were known as emery clamps. 
These were similar to exaggerated nutcrackers, made of 
wood with a leather strap to act as a joint. Their inner 
surfaces were cut away roughly to embrace the shaft 
and they were fed with a mixture of emery and oil and 
moved along the work. The effect of the liberal lubrica- 
tion of the lathe bed by this mixture of emery and oil 
can readily be imagined. The only emery wheel in exist- 
ence was an early pattern tool grinder, but as no means 
existed for truing this wheel, the grindstone was invariably 
preferred. 

As no gear cutting machinery was available, all gearing 
was of necessity cast, usually from wooden patterns, 
and when the subject of machine cut gearing was first 
discussed, the author remembers that grave doubts were 
thrown on its desirability on the ground that the teeth 
of machine cut gearing must, of necessity, lack the hard 
skin of cast gearing, and were likely therefore to be in- 
ferior in durability. 

To those accustomed to the many refinements and con- 
veniences of to-day, it may appear that the lot of workmen 
who had to struggle to produce creditable results under 
such conditions was a sad one, but, on the other hand, 
there is no doubt that the very lack of appliances and of 
adequate machine tools did, in some degree, act as a 
stimulus to the ingenuity and resource of the workmen, 
and resulted in the production of an all-round mechanic, 
who was proud to display his ability in overcoming 
difficulties. The author can quote one or two jobs in 
which this fight against obstacles is exemplified. ‘Take, 
for instance, the boring of the large number of holes re- 
quired in the two housings of a steam crane. To-day, 
this job would be dealt” with by a bar boring machine 
of ample capacity, and in the case of repetition work jigs 
would be provided, locating accurately and without 
any setting the relative position of the various noles. 

In those days no boring jigs were available, and in view 
of the fact that the gearing was of cast iron and that the 
centres of the shafts had therefore to be accommodated 
to the varying sizes of the gears, no jig boring was possible. 
What actually happened was this: the gearing duly 
bored was laid on a rough plate, or even on the shop floor, 
and was put in mesh. Into the bore of each gear a strip 
of wood was ariven, and on this strip of wood was marked 
the centre of the gear ascertained by the trammel. The 
distances apart of the centres of the train of gearing was 
then ascertained by trammelling from one centre to the 
other, and these centres were transferred to corresponding 
centres in strips of wood driven into the unbored holes of 
the housing. 

From these centres circles were scribed on the bosses 
representing the sizes of the finished holes and the boring 
was done to these scribed circles. It was a matter of some 
surprise to find, in spite of all these difficulties, that the 
gearing usually came together and worked in a fairly 
satisfactory way. As no boring machine was available 
of sufficient size to deal with these housings, the holes 
had to be bored by bars carried in wrought iron straps 
which were bolted to the sides of the housings, the bars 
being rotated either by a handle turned by a labourer, or 
driven by belting from a convenient pulley on the line 
shaft. The bar was fed forward by a screw and differential 
wheels at one end, and was held up to the feed gear by a 
labourer, at the outer end of the bar, armed with a small 
breastplate and projecting centre which engaged with a 
centre hole in the end of the bar. 

Another instance that the author remembers, showing 
what could be done in the absence of proper tackle, was 
the boring and turning of heavy engine fly-wheels of some 
20ft. in diameter. These were made in sections, fitted 
together by rough planing, and by the liberal use of the 
chisel and file. The wheel was then laid horizontally 
on packings over a pit, and the boss was bored by a vertical 
boring bar running in bearings attached to cross timbers 
fixed in the pit. It can be imagined that a great deal of 
care was nec to ensure that the wheel should run 
sufficiently truly to be turned up, but, as a matter of fact, 
very little trouble was experienced in this direction. 
After being bored the wheel was keyed in position on the 
engine crank shaft ; the shaft was then mounted in posi- 
tion in its proper bearings ; an old lathe bed was bolted 
to the floor and fitted with a hand-operated slide rest : 
the wheel was then rotated by a rough cast iron plate 
pinion which engaged with the barring holes cast in the 
periphery of the wheel, the pinion being driven through 
worm gearing from the line shaft, or, on occasion from a 
small steam engine. A chalk mark was made on the wheel, 
and the turner put on his cut and his feed by hand when, 
ever the chalk mark came round. Tedious and crude 
as the methods were, the result in most cases was excellent, 
and the truth of the finished wheel was quite equal, if 
not, in fact, superior to that which is attained to-day, 
though at an appa.ling cost in time. 
fa Doubtless, there are many present who themselves are 
familiar with the difficult workshop conditions of thirty 
years ago, and who have watched the great advances 





that have taken place, but among the younger engineers 
present it is possible that these recollections of the old 
days may be.of some interest, as showing what has been 
done for them by their predecessors, and as suggesting 
to them what they, in turn, have to do in order that they 
may hand over to their successors the benefits of similar 
improvements, and of even greater progress. 








NEW SOUTH WALES RAILWAYS. 


Cronuta, N.S.W., December, 1917. 

AtrnouesH through the effects of the war there has 
been a@ slight reduction in the volume of traffic carried 
during the past financial year, a gain in gross revenue to 
the extent of £574,795 has been achieved over the previous 
year, the increased rates and fares having contributed 
£530,939 of that sum. The working expenses increased 
by £25,087 and interest charges £184,560, making as a net 
result a reduction of £365,148 on the previous year’s 
deficiency \ 

The continued increase in rates shows a marked con- 
trast with those in operation for the year 1907, without 
any corresponding advantage. At that date a surplus 
of £610,955 was shown, as compared with a deficit of 
£28,916 for the year 1918, when just double the traffic 
was carried. 


Comparison of Rates Charged in 1907 and 1918. 


1907. 1918. 
d. d. 
Coal and coke +. «- 0.56 .. 0.61 per ton-mile 
ae I eee eT i eee og = 
Grain and flour .. .. 0.38 .. 0.40 bo» 
Hay, straw, and chaff .. 0.38 .. 0.46 a 
Wool oé: “bs ee ge “Been ove OBiRe 7 


The loss on the unprofitable branch lines increased 
from £639,745 in 1917 to £662,235 in 1918. 

Since the year 1907 capital has been increased 68 per 
cent. for an additional traffic of 28 per cent. in goods 
and 128 per cent. in passengers, principally suburban traffic. 


Comparison of the Years 1917 and 1918. 
Year ended June 30th. 
1918. 1917. 
Amount expended in construc- 
tion andequipment .. . 


. £75,050,450 .. £72,006,621 
Cost per mile open for traffic .. £16, 2 


039 .. .. £16,229 


Total miles open Se ep bs ORT és 3 oe 
Average miles open for the year 4550$ .. .. 4312} 
Earnings .. «.. -- «- «- £8,9564,880 .. oer aes 
Working e: bo, ele. ae Se om 915, 
siren y on anieel +e ee «+ £38,043,349 .. £2,858,789 
Net result .. .. £28,916 .. .. £394,064 


Percentage of working expenses 


to earnings percent. .. .. 66.34 .. .. 70.59 
Passenger journeys, number 94,304,516 .. 96,709,846 
Goods carried, tons .. .. 5,072,547 -- 5,102,577 
Coal and coke carried, tons 5,696,830 .. 6,052,489 

523,683 .. 577,798 


Live-stock carried, tons .. .. 


Train miles a 46 18,143,267 eA 20,300,717 








DETERIORATION IN THE HEATING VALUE 
OF COAL DURING STORAGE. 


In a bulletin—No. 136—recently issued by the American 
Bureau of Mines, the results are given of a lengthy series of 
tests on the deterioration in the heating value of coal 
when stored indoors, out-of-doors, under salt water, and 
under fresh water in various climates. The coals tested 
were derived from the New River district of Virginia, the 
Pittsburgh bed, from Pocahontas (Virginia), and from 
Sheridan (Wyoming). Of these coals the first and third 
named are semi-bituminous, the second is a high volatile 
bituminous gas-coal, and the fourth is a sub-bituminous 
coal commonly known as “black lignite.” The New 
River coal was tested in the run-of-mine condition, and 
also as crushed to a din. screen. ‘The tests were 
carried out at Portsmouth, Norfolk, Key West, and Pitts- 
burgh, and at each of these places the effect of submerging 
the coal, of exposing it indoors, and of weathering it out- 
of-doors, was examined over a period of five years. In 
general, the conclusion drawn from these tests is that New 
River coal, under severe conditions of outdoor exposure 
to the weather, deteriorates in heating value by approxi- 
mately 1 per cent. in the first year, 2 per cent. in the first 
two years, and not over 3 per cent. in five years. Storage 
under water prevents practically all deterioration during 
one year, and no more than 0.5 per cent. loss was found 
in any test for two years or less. Salt water possesses no 
advantage over fresh water in preventing deterioration. 
Intermittent exposure and partial drying of the submerged 
coal probably causes deterioration in some degree, although 
very silght. Submergence storage of New River coal is not 
to be recommended ior the sake of preventing deteriora- 
tion in heat value. Its advantage lies only in ensuring 
against spontaneous combustion. 

The Pittsburgh coal was in the form of screened lumps 
over jin. in size,and was testedat Ann Arbor, Michigan, 
for loss of heating value by submergence and by exposure 
to the weather. ‘The results showed in some cases & 
slight gain in the heating value, one submerged sample, 
for instance, revealing a rise of 0.3 per cent. at the end ot 
six months, and another submerged sample an equal 
rise ut the end of 44 years. In general, however, the tests 
indicated a loss ranging at the end of five years from 0.7 
to 1.1 per cent. for the coal stored in the open, and from 
0.1 to 0.6 for the coal stored under water. : 

The Pocahontas coal was derived from an open-air 
pile at Cristobal, Panama, and was examined every three 
months over a period of two years. The heating value 
deteriorated very slightly in spite of the climatic condi- 
tions to which the coal was exposed, the loss being under 
0.4 percent. at the end of one year, and 0.81 per cent. at 
the end of two years. oe ie 

As regards the Sheridan “ black lignite,” it appears that 
the loss in heating value was found to be fairly consider- 
able. The coa) was stored in bins. A loss of as much as 
5 per cent. in the calorific value was noted at the end of 


2} years. : 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 


Ironworks Wanting Orders. 


THE iron trade is being carried on under condi- 
ions of unprecedented difficulty. Very few orders are 
being placed, yet customers are pressing for deliveries, 
and the complaint is that it is impossible to get the dispatch 
of orders long overdue. The main cause assigned is the 
small output due to the general dislocation of production 
following the introduction of the eight hours’ system, 
with coal scarcity and the shortness of labour. Costs are 
going up by leaps and bounds, and pending the entire 
freeing of trade trom arbitrary control the tendency will 
continue upward. The industry is suffering accordingly. 
Nobody is buying anything he can do without, and manu- 
facturers quite realise that they cannot commence a post- 
war trade at present figures. Another unsatisfactory 
feature is the continuance in some branches of quoting 
subject to future advances. 
like the system, which leaves them groping in the dark. 
The truth is that the advance of 30s. per ton in bar iron 
and other manufactured iron prices has seriously upset 
the market, and has brought things almost to a standstill. 
Overseas buying is hung up, and if ‘present conditions 
continue the ironworks will soon be wanting orders. 
The announcement that the advance is less than the 
increased cost to makers arising from the eight hours at 
the ironworks is a surprising one. Midland ironmasters 
are gravely fearing American competition, and everyone 
except labour and its leaders recognises the crisis at 
which the iron market has now arrived. These latter 
assure the employers that the time is rapidly approaching 
when American workmen “will not only demand, but 
secure ’’ the same reduction in hours at the ironworks as 
has just occurred in this country. They therefore argue 
that by a simple process of levelling up “ the international 
selling position will right itself.” This may or may not be. 
Meantime it is only very partial comfort for the extra- 
ordinary price situation which the Midland iron market 
now presents. 


Unprecedented Iron Trade Quotations. 


There is considerable difficulty in mill owners 
realising the advance of £1 10s. in manufactured iron, 
particularly as regards the shipping business... At £20 
for marked bars the existing price condition is absolutely 
unprecedented. Equally so is the £17 15s. demanded for 
second-class bars, net f.o.t. at makers’ works. Lancashire 
bars from the nut and bolt trade have advanced in corre- 
spondence with the increase in the control maxima, being 
now £18 5s. 6d. delivered Darlaston. Chain and cable 
iron is about £19 delivered. Three-eighths rounds are up 
to £21 7s. 6d. for 10-ton lots and upwards, and £22 17s. 6d. 
for smaller lots. Makers are not at all anxious to add to 
their commitments, which will occupy their resources 
for some time to come. Gas strip is a restricted market 
at £19. Mills do not care to forestall their output more 
than they can help. Some small amount of export 
business is passing in iron hoops at £21 f.o.b. There is 
no improvement in the position of the iron and steel sheet 
trade. Expectations of a revival of the demand for 
galvanised sheets for markets overseas are still dis- 
appointed, quotations of £29 to £30 for 24-gauge corru- 
gated proving an effectual bar to business. There are 
some inquiries from Scandinavia. It is almost hopeless 
to expect any considerable renewal of buying till prices 
have tound a firmer level. Recognising the disadvantage 
of conditional quotations, some houses are offering supplies 
at fixed prices, putting on something to protect themselves 
against contingencies; Black corrugated doubles remain 
at £19 15s. 


Advance in Puddled Bars. 


Makers of puddled bars, who have been in com- 
munication with the Iron and Steel Controller on the 
subject of the unprofitable level of prices, have now 
received authority to make an advance of £1, carrying the 
price to £13 15s. This is the second advance since the 
beginning of February, when the price was limited to 
£11 10s. It can hardly be expected to relieve the existing 
stringency, but it restores a more equitable relation to 
controlled values. 


The Eight Hours’ Innovation. 


The rolled iron trade is faring worse than the 
kindred industry of steel in respect of the effect upon 
output conditions of the eight hours’ innovation. The 
steel works are much more susceptible to the increase of 
bulk production, with plant much more modern and 
economical. In the iron trade improvements are, it is 
agreed, chiefly in the mills, where it has been found 
possible to accelerate mill progress, which approximates 
much more nearly to steel in its employment of better 
rolling and engine plant. Puddling, it is well known, does 
not admit of much improvement in the way of rapid 
production, and this has been one of the chiet obstacles 
in the way of the adoption of the eight hours’ system. 


Pig Iron. 


Pig iron booking continues on a small scale 
chiefly because the makers cannot undertake large com- 
mitments, apart from the price question. While all 
orders are strictly on the system of “* price current at the 
time of delivery,” this causes a good deal of dissatisfaction 
among buyers, who cannot induce their customers to 
accept a similar proviso, and have to quote a firm price 
with serious risk of loss when the contract comes to be 
worked out. There are great complaints of bad ore, 
some concerns having broken off relations on this ground 
with suppliers of raw material with whom they have had 
transactions for decades past. It would not be surprising 


if prices of pig iron jumped up to anything from £6 to £6 10s. 
a ton when the subsidies cease at the end of April. 
Present prices for Derbyshire and Northamptonshire 


Neither sellers nor consumers | 


foundry grades, No. 3, are 92s. 6d. and 90s. respectively 
at furnaces. 


Steel Trade. 

The stringency which formerly characterised 
steel has almost entirely disappeared. plies of both 
semi and finished products :are now readily obtainable. 
The 15s. advance lately declered is now being conceded 
on re-rolled steel bars, and mill owners are having to give 
way. There is no change in steel hoops. Little new 
business is being negotiated. Rather more activity is 
observable in the export branch at £21 5s. tor first quality 
and £20 15s. for second. Stocks of some descriptions of 
steel, especially those held by merchants which were on 
hand when the armistice was declared, are now being 
realised as far as possible in such a way as to promote 
and not disorganise trade. Holders are naturally 
anxious to get out on the best terms possible, . but 
the position is changing so rapidly that it can hardly 
be gauged, and in making a stand against the existing 
level of prices big buyers attach great importance to the 
growing resources of ocean transport and the lowering 
of freights. . 


More Remarkable Steel Costs Figures. 


The responsibility for. some remarkable steel 
costs figures which are singularly corroborative of last 
week’s evidence before the Coal Commission is assumed 
by Mr. W. R. Lysaght, managing director of Lysaght’s, 
Limited, Bristol and Newport. In Birmingham, to the 
Midland Iron and Steel Wages Board, Mr. Lysaght has 
just said that the real arbitrators as to whether industry 
could bear higher wages were not the Government, nor 
the employers, but the world consumers. Production per 
man had gone down in all countries, and if trades were 
to exist it was compulsory that the greater productivity 
for which Mr. Lloyd George had called upon the workers 
should be given. A great deal of the profits made during 
the war were purely fictitious. The miners’ demands 
would add a yet further 30s. to £2 per ton to the cost of 
rolled iron and steel production. In September, 1913, 
the bare cost of steel production with a royalty of only 
3s. 3d. per ton was £7 lls. 6d. per ton, a figure which 
five years later, 7.e., in September last year, had mounted 
to £17 ls. 6d. per ton, an increase, without any profit 
whatever, of 150 per cent. Taking the total exports 
that meant that overseas consumers of British iron and 
steel last year had to pay £50,000,000 more for those 
materials than in 1913. Tne coal item in the estimate he had 
quoted represented five years ago £2 14s. 7d. per ton, 
and last September and October £5 18s. 6d. to produce 
1 ton of sheets. Mr, Lysaght uttered a serious warning 
against our present loss of overseas markets, particularly 
Canada and India. America at date was wholly monopo- 
lising the Canadian market for galvanised iron at £2 per 
ton less than British prices. On Tuesday also the President 
of the Iron and Steel Wages Board, Mr. George Macpherson, 
emphasised that it would only be by a strenuous and 
combined effort by men and masters alike that the iron 
trade would survive the present crisis. The one absolute 
necessity was confidence as between both sides. They 
were faced with a stern determination by America, the 
world’s greatest iron and steel producer, “‘ that they would 
hold the ground they had won.’? What was to be the 
attitude ot this country. The iron trade of. the United 
Kingdom had just adopted eight-hour shifts. The change 
had been made at a heavy cost, and the increased Midland 
selling price of £1 10s. per ton on manufactured iron due 
to the eight hours adoption would not be included in the 
average selling price ascertained by the accountants 
every two months for the regulation of wages, but would 
be specifically deducted from the same. There were the 
gravest reasons why employers and employed should now 
draw closer together. Last year the American production 
of pig iron was roughly 38,000,000 tons, more than the 
output of all the other countries combined. Without an 
export trade there could be no regular employment for 
the mass of the workers. 


New Furnace Developments. 


The manufacture of electrical muffle furnaces 
suitable for heat treatment work on small metal com- 
ponents is being taken up by several firms in the Bir- 
mingham area. Such furnaces contain, it is claimed, real 
possibilities for such manufactures as fine tools, motor 
accessories, cycle components, &c. Gasand solid fuel fired 
furnaces on the same principle—that worked out by the 
chief of the Birmingham Laboratory—are also being 
produced in the district. This furnace, which is vertical 
and in the form of a heated retort in which the metal 
under treatment is suspended, rendered valuable service 
during the war, when its capabilities were veiled under 
the Official Secrets Act. The furnaces already made 
range from small electrically heated laboratory types 
up to a gas-fired tube 15ft. long and 12in. diameter at the 
Windsor-street Gasworks, Birmingham, where is installed 
the elaborate heat treatment plant which the Corporation 
has placed at the service of local industry. The larger 
furnace deals with such work as crank shaits up to # ton 
in weight, cam shafts, and motor lorry axles, the hardening 
of which is an all-important element of efficiency. Such 
reciprocating parts of engines as connecting-rods and 
connecting-rod bolts, in which crystallisation has taken 
place under the stress of running, have with these furnaces 
been re-annealed and restored to their original structure. 
When the metal is undergoing the hardening process it is 
sealed from the air, and comes out practically free from 
scale. Another of its uses is in connection with the pro- 
duction of aeroplane parts. 








LANCASHIRE. 


(From our own Oorrespondente,} 
MancueEstTER, Thursday. 
Iron, Steel, and Metals. 
THE iron and steel markets do not show any 


sign of improvement, unless it be contended that the 
continuance of high prices is a proof of prosperity and of 





activity. We are, of course, accustomed to believe that 





a high“range of prices means trade prosperity, for this 
has been a business experience for whole generations of 
business men: and when these prices were established 
in a free market the belief is perhaps always justified, 
but it does not follow that the same will be the case when 
prices are forced to be high by all kinds of artificial restric- 
tions, and it is greatly to be feared that for this year at any 
rate we shall all be compelled to realise that high prices 
for material may co-exist with st: tion.of trade and 
&@ growing want of employment. e absolute-necessity 
of a return to moderation may hereafter be forced upon 
Great Britain in a very unpleasant way, but hitherto 
there has been no general recognition of this possibility. 
So far as the Manchester markets for iron, steel, and metals 
are concerned, there is certainly a diminution rather than 
an increase in the demand, and one waits with some 
curiosity—not to say alarm—to see what will happen 
when the control of pig iron is withdrawn and much 
higher prices are enforced, or attempted. Some people 
still believe that trade can stand the increase which is 
coming, but I think that the number of people who are 
now taking an opposite view is increasing. 


Metals. 

The attitude of the Government with regard to 
metals is still very uncertain, but the idea underlying 
it is evidently to keep up, if possible, the selling value of 
Government stocks, quite irrespective of the injury which 
that policy may inflict upon the trade of the nation, and 
especially upon its export engineering trade. America 
is going to be @ great competitor in this industry, and 
American mechanical engineers can now obtain practically 
all the materials of their industry at much lower prices 
than those exacted from the British engineering trade. 
The ultimate result of such a state of things does not 
require to be pointed out. So far as standard and refined 
copper are concerned, the prices here have come down to 
a reasonable level, and it is even possible that some 
reaction may take place. Electrolytic and B.S. copper 
ingots at £76 per ton for forward delivery are moderate 
enough, and even spelter at £38 is not impossibly dear ; 
but wnat is the use of these prices to a maker of locomotives 
or marine:engines who wants to buy copper tubes and is 
asked to pay £148 per ton for them, or brass tubes fixed at 
£138, or indeed any of the other forms of manufactured 
copper or brass ? Those not interested may be amused to 
see brazed brass tubes quoted at ls. id. per Ib. and brazed 
copper tubes at 1s. 4}d. per lb., but the consumer of these 
things finds it difficult to appreciate the joke. Strong 
copper sheets were put down to £114 per ton, but of course 
this is not nearly enough to bring them into proper relation 
with refined copper. It is reported continually that 
copper production is being reduced, and that here and 
there mines are being shut down; but what is wanted is 
not this kind of thing at all, but an active consumptive 
business. There must be an enormous opening for new 
machinery, new locomotives, marine engines, &c. &c., 
all over the world; are we to be allowed to obtain our 
share of this business or are we not ? That is the question 
which should occupy the attention of the British engineer- 
ing trade, and pressure might be brought upon the Govern- 
ment. The position in tin has been firm during the whole 
week, and prices are considerably higher than they were 
a short time ago. The backwardation, ranging as it does 
from £8 to £10 per ton, may perhaps be taken as an indica- 
tion that eventually prices will come down-again; and, 
indeed, it is difficult to believe that tin can be kept for 
any length of time at anything near £250. It is useless 
to try to make us believe that the metal cannot be pro- 
duced for very much less, and that at a good profit for 
everyone concerned. Stocks of tin here are small, but 
that does not mean that the general stock of the world is 
also small; on the contrary, one has reason to believe 
that it is quite large enough. Spelter has been rather 
quiet, and there seems to be no great anxiety to buy the 
metal even at £38 per ton. It is possible that the exports 
of German spelter may come into some of the world 
markets in the course of the next three months, even if 
the metal does not come direct to this country. The 
consumption in the galvanising trade is still poor, and no 
doubt the reason is to be found in the high prices for 
galvanised sheets. These latter have in former days been 
sold at £11 per ton, and are now held for something near 
£30. The high prices for manufactured brass also tend 
to check the consumption of spelter. Lead prices are 
about as they were, but there has been some improvement 
in market feeling. At the same time, the big stock held 
by the Ministry of Munitions has still to be taken into 
account, and one never knows’ what may be done by the 
Ministry. 


Foundry Iron. 


The supply of foundry pig iron in this market is 
still very meagre, but a few lots of Derbyshire No. 3 and a 
little Scotch were sold at 98s. 8d. per ton delivered. As 
to Cleveland pig iron, it has practically disappeared, and 
one sees no probability yet of any coming into Manchester. 
It is said that America is taking over some of the foreign 
orders for Cleveland, and, although that will not be liked, 
it may perhaps give Lancashire founders a better chance 
later on. The scarcity of good foundry iron is affecting 
the trade in castings, and, although it is reported that 
some founders are trying to use a mixture of forge and 
foundry, one fears that there will be a lot of spoiled cast- 
ings, for the foundrymen have yet to learn how to manage 
in this way. 


Serap. 

The actual position in the scrap market is 
unchanged, and most people are waiting for the termina- 
tion of the control ; but it is reported that more cast scrap 
is now coming forward than can be conveniently dealt 
with, and there is some anxiety as to the result. The 
scrap will probably be much cheaper than the coming 
unsubsidised price for pig iron, but if the founders cannot 
get pig iron they may lose business, and so not be able to 
absorb so much scrap. The whole position is difficult, 
and one cannot get any clear view of it until thé various 
restrictions are cleared away and people can do what they 
like. Heavy wrought scrap appears to be very scarce, 
but one cannot help feeling that a good deal is being kept 
back. Of course, holders will not sell at the official limit, 
which is now no more than when finished iron was £3 or 
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£4 per ton cheaper. In steel scrap there is no fresh 
development. 


Manchester Metallurgical Society. 


At a meeting of this newly-formed society, held 
recently, a paper was read on the “‘ Present Position of the 
Notched Bar Method of Testing,” by Mr. J. H. T. Dicken- 
son, of Vickers Limited, Sheffield. The author said that 
this method of testing had unquestionably made great 
progress in the last two or three years, and the imposition 
of some form of notched bar test was now readily adopted 
by certain firms which a few years ago would have strenu- 
ously resisted anything of the sort. The notched bar test 
in several, if not in all, of its various forms, undoubtedly 
revealed a brittle condition which might be produced in 
some classes of steel, particularly nickel chromium, which 
was certainly not indicated in the least degree by either 
the tensile or the plain bend test. Slow cooling through a 
fairly definite temperature range, when tempering certain 
nickel chromium steels, had a remarkable weakening 
effect on inter-crystalline adhesion, so that a nickel bar 
could be broken with remarkable ease. It did not matter 
whether the load was applied suddenly, as in impact tests, 
or slowly under a press. By slightly different heat treat- 
mént the same steel would show remarkable toughness by 
any impact testing method. Finally no difference what- 
ever between two such samples of steel could be detected 
by the tensile test or by the plain unnotched bending test. 
It was a fact, however, that a notched bar test gave less 
reliable and concordant indications of the degree of 
fragility in alloy, carbon and pearlite nickel steels than in 
heat treated alloy steels, especially of the nickel chromium 
group, and also what was very important, the tensile and 
plain bend tests gave information in the direction which 
was usually clear enough to require no supplementary 
evidence from the notched bar test. The author then 
went on to describe various types of testing machines, 
viz., the Charpy, Izod, Fremont, Arnold, Stanton, and the 
Wohier rotary system of fatigue testing, and expressed 
the hope that an apparatus for breaking notched bars, with 
all the advantages and none of the defects of the machines 
described, might be adopted. 


The Housing Problem. 


It would seem that Manchester is about to “ get 
@ move on”’ in connection with the housing problem. At 
@ special meeting of the City Council, called by the Lord 
Mayor last week, the scheme for the erection of 128 
cottage flats on the Temple estate, Cheetham Hill-road, 
was approved. As I previously mentioned in this column, 
the Corporation obtained power to borrow £30,376 for this 
scheme in 1915, but owing to the increased cost of building 
materials and labour a further sum of £45,000 will be 
required, which will result in a net annual deficit of £3747. 
A etter was read from the Local Government Board, in 
which the Board expressed the opinion that the proper 
course for the City Council to pursue was to press forward 
as fast as possible with schemes for the provision of houses. 
“Tf the Council,” the letter continued, “‘ undertake to 
submit proposals for the erection of 2500 houses on those 
lines within not less than three months from the date of 
this letter, and to press forward with such schemes when 
approved, the Board will be prepared to approve the scheme 
at the Temple estate for financial assistance subject to 
certain modifications: On receipt of such an undertaking 
the Board will direct one of their officers to visit Manchester 
in order to discuss the modifications in the scheme on the 
Temple estate.” It was decided to ask for the borrowing 
powers required for the Temple estate scheme, and at the 
same time to undertake to submit to the Local Govern- 
ment Board proposals for the erection of 2500 houses 
within the period specified. 


Proposed New Road through Lakeland. 


There is & proposal to revive the scheme to con- 
struct a carriage road from Wastdale Head, over Styhead 
Pass to Borrowdale, before the Cumberland County Council, 
and application is about to be made to the Road Board fora 
grant in aid. The construction of this road would reduce 
the distance from Keswick to Wastdale Head for vehicular 
traffic from over 40 to 9 miles. The cost of construction 
would now probably be from £15,000 to £20,000. When 
the scheme was originally proposed it aroused a great 
amount of opposition on the part of lovers of Lakeland 
scenery, and it was dropped. There is sure to be con- 
siderable opposition again from the same source. 


Unemployment Increasing. 


According to reports received from the chief 
manufacturing towns of Lancashire and Cheshire the 
number of unemployed persons last week exceeded 
210,000, and from all accounts the conditions are steadily 
becoming worse. The textile industries are responsible 
for over one-third of the total, but in other industries the 
state of labour is very unsatisfactory. In the engineerng 
and shipbuilding trades there are said to be over 36,000 
out of work ; in the chemical trade 11,500, chiefly women ; 
in coa] mining 2000; in the building trades 6000, and in 
various other trades there are over 40,000 receiving out of 
work pay. In spite of these figures I hear of firms in the 
Manchester district who can find employment for a large 
number of skilled men who have not yet been demobilised. 


Barrow-tn-FurnNEss, Thursday. 
Hematites. 


There is again plenty of activity in the hematite 
pig iron trade of both North Lancashire and Cumberland, 
and a heavy output of iron is being produced from the 
various works. A notable addition to the furnaces in 
blast is the re-lighting, after six years’ idleness, of the 
furnace at Backbarrow. This is the only furnace in the 
country in which iron is smelted on the old-fashioned 
method of charcoal blast. The furnace was first built in 
1711, and the quality of iron turned out stands by itself in 
the matter of quality, and the price is cofrespondingly high. 
The general demand for iron is very active on local as well 
as general home account, and special orders have been 
in hand for continental consumers. Prices are still 
standing at the full maximum rates of 127s. 6d. per ton for 
parcels of mixed numbers of Bessemer iron, and special 
brands are at 140s. per ton, both f.0.t. 





Iron Ore. 

The demand for hematite iron ore is very brisk 
all round, but practically the whole of the output is used 
locally. Owing to illness the ore raised at some of the 
mines has been lessened of late, but this is only passing. 
The demand for foreign ores is steady, and large importa- 
tions continue into Barrow and other West Coast ports. 


Steel. 

There is plenty of activity in the steel trade 
at Barrow and Workington, although the whole of 
the departments at the former place are not engaged. 
Railway material is being made at both centres, 
and in addition at Workington tires and axles are 
being made. Nothing is being done in steel ship plates. 
The general demand for steel is good. Prices run 
as follows :—Heavy rails, £10 17s. 6d. to £11 per 
ton ; light rails, £13 10s. to £17; heavy tram sections, 
£17 to £18 10s.; billets, £10 7s. 6d. to £11; ship plates, 
£11 10s.; and boiler plates, £12 10s. per ton. The hoop 
and wire works at Barrow are busy. Shipbuilders and 
engineers are pretty wel] employed, merchant tonnage now 
receiving more attention. 


Fuel. 


The demand for steam coal is brisk, and 32s. 6d. 
to 33s. 6d. per ton is being quoted delivered. House coal 
is at 32s. 2d. to 42s. 4d. per ton delivered. Coke is in full 
request, and East Coast qualities are at 39s. to 41s. 9d. per 
ton, and Lancashire cokes are at 37s. 6d. perton. Cumber- 
land coke is being largely used in the Workington district. 








SHEFFIELD. 
(From our own Correspondent.) , 


Vickers’ Big Move. 


THE meetings to be held on Monday in Sheffield 
and Birmingham of the shareholders in Vickers, Limited, 
and the Metropolitan Carriage, Wagon and Finance 
Company, Limited, respectively, will mark the most 
stupendous engineering fusion in British records, and 
when the purchase of the Metropolitan Company’s shares 
has been completed, as it will be, no doubt, before the end 
of next month, by Vickers, the capital of the latter firm 
will be raised to £26,500,000. The fusion announcement 
last week-end caused no surprise here, where something 
of the kind had been anticipated for some time past. 
Up to the spring of last year, the Vickers firm had plans 
for greatly expanding its electrical department either in 
Sheffield or just outside the city, but then came an oppor- 
tunity of becoming associated with the Metropolitan 
Carriage, Wagon and Finance Company, in the control of 
the British Westinghouse concern. From that time a 
close alliance was formed between the Sheffield and Bir- 
mingham ye leading rapidly to the present 
negotiations. Vickers are still manufacturing electrical 
material at Sheffield, but rather upon a specialising basis. 
Inasmuch as the reconstruction plans of Vickers’ directors 
were to lead them much further afield in the search for 
work in the nature of electrical and railway material, the 
present fusion arrangement seems a very natural one, 
the interests of the two concerns in certain important 
departments being identical, and one of the first advantages 
will be greater facilities for research work, such a vital 
matter to both. I remember Mr. Dudley Docker, the 
chairman of the Birmingham company, remarking not 
so very long ago that the amount spent in research by 
enemy countries in pre-war days equalled, if it did not 
actually exceed, the whole of the dividends ever paid 
in this country by the combined firms in our electrical 
industries. It was about that time that Vickers and the 
Metropolitan Wagon Company came to some working 
agreement regarding electrical work, and acquired joint 
controlling interests not only in the American holding of 
the British Westinghouse, but also in the South Metro- 
politan Electric Light and Power Company, and ‘the 
West Kent Power Company. At that period the Metro- 
politan Wagon Company, Limited, secured the British 
rights in special machines for making glass bulbs for 
electric lamps, and had entered into a partnership with the 
B.S.A. people for the manufacture of abrasive wheels, 
beside arranging “‘ to take over a further large manufactur- 
ing interest which would develop the staple business of the 
company.” It will thus be seen that remarkable ex- 
pansion has been made by both concerns, which last year 
took steps to increase largely their respective authorised 
ordinary capitals, Vickers to the extent of about 
£12,000,000, and the Birmingham Company to £2,000,000 
less than that. When Vickers’ directors were arranging 
for the necessary revision of the Articles of Association, 
a shareholder remarked, at the confirmatory meeting, 
that the powers then given to the company were very 
wide—that the directors had, in fact, carte blanche to do 
as they pleased. But what they do will, doubtless, 
please the shareholders, who are associated with what 
is the most enterprising steel making and engineering 
business in the country. It is difficult to define the limits 
of Vickers’ ramifications. The directors have thrown 
a network of operations over the Empire, and are firmly 
established in many foreign countries. It may truly be 
said of the firm that what it may possibly lose at the 
swings of Russia and Turkey, it will win at the round- 
abouts of other countries where branch works have been 
established. In this latest fusion, however, one sees great 
developments in the near future in the work of railway 
electrification. Vickers, in taking over the Metropolitan 
Carriage, Wagon and Finance Company, will secure with it 
the controlling interests already enumerated which, 
in association with the many subsidiary concerns already 
owned by the Sheffield firm, will enable the latter to under- 
take the whole work of electrifying a railway, even to the 
supply of power. Further developments will be watched 
with deep interest. it may now be said that 
Vickers make anything from a wooden table to a modern 
liner, from a glass bulb to an electrical power-house, 
from a laminated spring to an electric railway, from a 
sewing machine to a motor car or an aeroplane or an 
airship, or a thousand other things one could name. The 





curious thing is that there are firms here—very important 
concerns, with large and developing interests, but small 
compared with Vickers—which were armament establish- 
ments of the first water when Vickers’ firm was struggling 
to its feet. At a place known as Millsands, right in the 
centre of Sheffield, may still be seen the site of the firm’s 
original works, though now it is swallowed up by a much 
larger area occupied by the Sheffield F: and Rolling 
Mills. From Millsands, the founders of Vickers removed 
to a site further east on the river Don, and it is from that 
centre that the firm’s developments have radiated to 
points throughqut-the world. The next movement of 
the kind to attract general attention will be probably 
made by the United Steel Companies, Limited, originated 
by Mr. Henry Steel, as head of the Sheffield firm of Steel, 
Peech and Tozer, Limited. The capital of: this combine 
is already approaching £10,000,000 and, if what I hear 
whispered be correct—and I have no reason to doubt it— 
it will before long be considerably increased by the formal 
inclusion in the combine of certain firms which have for 
long had close working arrangements with it. There are 
those who believe that the United Steel Companies, 
Limited, is destined to become the biggest thing of its 
kind in this country, at all events. Oh, we are living in 
great times, my masters. 


Machinery for Armament Making. 


But what is rather troubling certain interests in 
Sheffield is the question of what is to become of much 
of the extremely costly plant and machinery specially 
laid down and kept absolutely up to date for naval con- 
struction and equipment purposes. If the League of 
Nations idea is to mean a very serious reduction of arma- 
ments, are these firms to bear all the loss which would 
inevitably be involved? Let us look at the position for 
a@ moment. At tlhe outbreak of hostilities Sheffield had 
made 90 per cent. of the armour plate fitted to the battle- 
ships and cruisers that were so completely to defend 
our coasts by confining the German Fleet to the Kiel 
Canal except for an occasional raid. But our works had 
turned out a great deal more than that. The average 
pre-war year saw from 30,000 to 40,000 tons of armour 
plates completed—sufficient for eight battleships. But 
the Sheffield firms didinot receive from the home Govern- 
ment orders sufficient to absorb this material, much of 
which went for the protection of fighting ships ordered 
by foreign Governments, and built in the yards of the 
armament firms—on the Mersey, the Clyde, at Barrow, 
on the Tyne, and elsewhere. It was that fact which 
enabled the Sheffield firms to_keep their plant and 
machinery up to concert pitch and to make it yield a 
profit. All the time, however, these armament plants 
remained a great national asset, ready to be placed at the 
nation’s service at the first moment of emergency—a 
point which is emphasised by the fact that the home 
Government hadan option of purchase on any warship 
built for a foreign Government up to the very last moment, 
as witness the taking over by the Admiralty of the two 
Turkish battleships built at Barrow and on the Tyne 
(which I saw on.the stocks). Portions of this armour 
plate and turret plate machinery are of such a nature 
that, even when armament departments are busy, they are 
only of use for an aggregate of about three months out 
of the twelve; yet they are essential. And much of the 
equipment, such as the huge forging, slabbing and bending 
presses, of anything from 4000 to 12,000 tons, cannot be 
converted to the uses of peaceful manufacture. Unless, 
therefore, some consideration for such things is made 
by the Government, it looks as if the firms concerned will 
have to go on keeping these departments up to date, 
although only partially employed, or scrap equipment 
that cannot be converted in favour of ordinary industrial 
machinery, in which latter case a very substantial asset 
would be lost to the nation—one that might yet be needed. 
Who knows ? 


General Conditions. 


There is no very decided change in the general 
outlook for the steel trade, though the feeling is distinctly 
more hopeful—apart from the peril of a national strike. 
In the lighter branches overseas business is in much 
greater volume than can be dealt with, but in the heavier 
departments there is comparatively little moving. Tram- 
way and railway steel is coming under a heavy demand 
now, and there is a good prospect of the building trade 
“getting a@ move on” very shortly. Municipalities are 
beginning to tackle the work of relaying tramway lines, 
and railways are paying more regard to renewals, both 
of metals and rolling stock. There is evidence that with 
a@ more settled labour position the large numbers of un- 
employed will be steadily absorbed. There are now 
about 20,000 receiving out-of-work pay in Sheffield, 
but a good proportion is made up of women and girls. 
A generally confident feeling prevails that the worst of 
the transition stage has been weathered, and that from 
now onwards industrial matters will gradually improve. 
A great many complaints are still heard regarding railway 
transport, which really seems to get worse instead of better, 
causing many manufacturers to conclude that efforts are 
not being made as they should be to restore the service 
to something more nearly approximating to normal 
conditions. 


Iron, Steel, and Coal. 


The feature of the iron market locally is the wait- 
ing attitude of makers, and supplies are very attenuated 
for foundry, forge and basic, though hematite is rather 
freer. There is a strong market for heavy wrought scrap. 
Steel is easy, and some kinds of finished steel products 
are drooping a little as to values. As to fuel, inland 
works have been able to do quite a nice little bit of stocking, 
but the amount on the ground would not really avail for 
long should a rupture occur in the’mining world. The 
reserves at gasworks are increasing, but are still much 
below normal, and railways are doing a fair amount of 
stocking. Slacks are a freer market, but house coals are 


still difficult to buy. For steams, best South Yorkshire 
hards quote 23s. to 23s. 6d.; best Derbyshire, 22s. 6d. 
to 28s.; seconds, 2ls. 6d. to 22s.; cobbles, 21s. 6d. to 
22s.; nuts, 2ls. to 22s.; best hard slacks, 18s. 3d. to 
18s. 9d. ; seconds, 17s, 9d. to 18s. 3d. ; soft nutty, 17s. 6d. 
to 18s. ; peas, 16s. to 16s. 6d.; and small slacks, 1 
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14s. For house sorts, branch quotes 27s. to 27s. 6d., 
and best Silkstone 23s. 6d. to 24s. 6d.; all per ton at 
pit. Blast-furnace coke goes out of hand ffeely. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Profit-sharing Seheme. 


An important and interesting, development is 
announced in connection with the well-known shipbuilding 
and engintering firm of William Gray and Co., West 
Hartlepool. It is in the form of a profit-sharing s¢éheme 
which has been initiated by Sir William Creswell Gray, 
Bart., chairman of the company, and which came into 
operation this week at the shipyards and marine engine 
works of the firm. Four thousand workers in.the Hartle- 
pools come within the scope of the scheme, and it will 
extend to the company’s Wear shipyard next year. 
Under the scheme 20 per cent. of the total annual profits 
will be allocated to the workers, and all employees, male 
or female, over twenty years of age who have been in the 
services of the company for over twelve months will 
benefit proportionately in their pay. Wilful loss of time 
to the extent of more than twelve days in any one year 
will disqualify the employee from sharing in the profits 
of that year, although time lost by reason of a lock-out 
or general or district strike will not be deducted; any 
time lost by a strike on a smaller scale will be considered as 
wilfully lost. The present agreement is operative for 
three years, and will then be renewable by consent. A 
specially notable feature of Sir William Gray’s scheme is 
that labour will get its share of the profits of the company 
in lean years as well as fat, for the whole annual profits 
are divisible between shareholders and employees. Capital 
does not first take a fixed percentage and leave only what 
is over for division with the workers. Obviously under 
such an arrangement as the latter there m ght come years 
when there was nothing at all left over in which labour 
could claim a share. In the words of Sir Wm. Gray, the 
scheme is an honest attempt to bring about a better feeling 
between employers and employees in the shipyards and 
eng:ne works in which he is so largely interested, and to 
prove that capitalists have the welfare of their work- 
people at heart and wish to bring about a scunder mutual 
understanding. “The war,” said Sir William, “has 
surely emphasised the fact that all classes have comb:ned 
against the commcn fce, and it is my sincere desire that 
this feeling of unity should be continued in times of peace. 
Anyone who now preaches the doctrine of class against 
class, or capitalist rersus labour, is doing the utmost harm 
to the community generally, and is really an enemy of the 
country and Empire.” “In plain English,” added Sir 
William, ‘we must give up that spirit of selfishness 
which unfortunately in many cases has become almost 
secend nature, and work in the common cause for the 
general benefit of the community at large.” - 


The Truck Shortage. 


For some considerable time past the distributicn 
of iron and steel on the North-East Coast has been seriously 
hampered by an acute shortage of trucks, and the serious- 
ness of the position has been referred to in my letters on 
several occasions. Last week the climax was reached. 
The position became such that the steel mills of one of 
the largest works in the Teesside district were shut down, 
and other stoppages were feared. Local agitation having 
had no substantial effect, the North-East Coast Steel 
Makers’ Committee appointed a deputation to lay the 
matter before the Board of Trade. The result was that 
Mr. W. C. Bridgeman, Parliamentary Secretary to the 
Board, and Sir W. F. Marwood promised thit every ccn- 
sideration would be given to their requirements, and 
intimated that steps had been taken for an immediate 
supply of 850 wagcns to be sent. Such a generous supply 
should rapidly reduce the congestion of stocks at the 
steel works—in the Teesside district alone they are stated 
to be over 60,000 tons—and also facilitate the distribution 
of such supplies of iron as are available. But traders are 
inclined to ask why works should be partially laid idle 
and the position generally be reduced almost to chaos 
before official action is taken. There has been clamour 
enough about the truck shortage for months past, but as 
soon as there is a deputation to London and the members 
of Parliament get busy the remedy is promptly applied. 


Cleveland Iron Trade. 


The business transacted in the Cleveland iron 
trade continues to be ccnfined almost entirely to the fulfil- 
ment of home requirements for the current mcnth. For- 
ward business is absolutely neglected, the outlock being 
too uncertain for either producers or consumers to be 
disposed to take up Icng contracts. Moreover, the end 
of the control period is now rapidly approaching, and, 
whilst it is recognised that the withdrawal of the subsidy 
will involve an advance in price, the extent of the advance 
is still a matter for speculation. It would be hazardous 
to attempt a forecast, particularly as the readjustment 
of miners’ wages may involve higher fuel costs and a con- 
sequent addition to the cost of pig iron production, but 
in any event the upward move in prices after the expiration 
of the official control seems likely to be substantial. For 
export the question of price is almost a seccndary con- 
sideration, so keen is the demand for iron from neutral 
countries, but in the home trade the further prospective 
rise in the price of iron may be a heavy handicap to 
manufacturers. However, under present circumstances 
that seems unavoidable until costs of production can be 
reduced. Home consumers are with difficulty covering 
their current needs, and still have to take a large propor- 
tion of forge ircn in order to eke out the meagre quantities 
of foundry iron available. Although the demand from 
neutral countries is strong, very little business materialises 
owing to the lack of iron, and altogether the export trade 
is in a most disappointing condition. There has been 
@ slight improvement in the number of trucks available, 
but the supply is still below the normal needs of the trade. 
Prices are firm, but unchanged, No. 3 Cleveland G.M.B., 
No. 4 foundry, and No. 4 forge being at 95s., and No. 1 99s, 





for home consumption, whilst for export No. 3 and the 
lower qualities are all at 145s. per ton f.o.b. 


Hematite Pig Iron. 


There is no material change in the position of the 
East Coast hematite pig iron trade. While the official 
allocation system is still in operation the position as 
regards supply is much easier. Home consumers are 
able to cover their requirements without difficulty for 
deliveries up to the end of April, but there is no disposition 
to fix up forward contracts subsequent to that date, there 
being a general tendency to await the effects ot the removal 
of the subsidics. There is still no news of export licences 
being issued, although there is iron available for shipment 
and the demand from abroad is strong. . The home price 
of mixed numbers stands at 1223. 6d., and the export 
price at 1723. 6d. f.o.b. 


Iron-making Materials. 


Since the termination of official chartering of 
steamers in the foreign ore trade little new business has 
been recorded. Apparently consumers and merchants 
have not as yet been able to arrive at an agreed basis for 
future transactions. In the coke trade it is reported that 
supplies are going regularly forward to the furnaces, and 
the latter are not badly placed, but, as elsewhere, the 
threat of a miners’ strike hangs over the trade, and should 
it materialise all the furnaces would quickly be laid idle. 
Medium furnace coke is still quoted at 35s. 6d. delivered 
at the works. 


Manufactured Iron and Steel. 


Although the placing of new business is affected 
to a considerable extent by the disturbed condition of the 
labour world, which has occasioned some hesitation and 
uncertainty, the position on the whole in the manufactured 
iron and steel trades is not unsatisfactory. The works 
are all actively employed, and the feeling is general that 
when confidence has been restored in regard to labour, 
and also in regard to prices, orders will come forward 
in great volume. The foreign demand is steadily develop- 
ing as the conditions of commercial freedom tend to 
improve. The news that more trucks are to be placed 
at the disposal of the trade on the North-East Cvuast is 
heartily welcomed, for the shortage of rolling stock had 
caused great congestion in stock yards at many of the 
works. No further price changes have occurred Principal 
quotations for the home trade are as follows :—Ship, 
bridge, and tank plates, £14; ditto, thin, £16; chequer 
plates, £15 10s.; boiler plates, £15 ; angles and bulb angles, 
£13 12s. 6d.; smell angles, tees and flats, re-rollers only, 
£17 5s.; steel joists, £13 123. 6d.; rails, 60 1b. and over, 
£13 7s. 6d.; 501b. to 601b., £13 10s.; small rounds, 
squares and hexagons, re-rollers only, £17 53.; -ordinary, 
ditto, £14 5s.; mild steel billets, slabs, sheets, and tin-plate 
bars, ordinary qualities, £12 5s.; forging qualities, £12 15s.; 
ingots for re-rolling, £9 5s. Export prices are as follows :— 
Steel ship, bridge, and tank plates, £16 10s.; ditto, thin, 
£19 10s.; steel boiler plates, £17 10s.; steel chequer plates, 
£18; angles and other sectional material, £16 2s. 6d.; 
rounds, squares, hexagons, £18; ditto, small, £20; rails, 
50 lb., £15 12s. 6d.; rails, 60lb., £15 10s.; billets and 
blooms, £14 to £15 10s.; iron bars, £20 ; steel plate cuttings 
suitable for re-rolling, £13 10s.; rails, hollow bridge, 45 lb. 
and over, £17; rails, second-hand, all sections, £13 ; sheet 
bars and tin, £14 10s. to £16 ; puddled iron bars, £15 15s. 


The Coal Trade. 


The coal trade position shows no new develop- 
ments. Exporters in general, but particularly those 
whose connections are with neutral countries, are having 
a harassing time, most of their time being spent in vainly 
scouring the market in search of supplies. There is no 
end to the inquiries, and there is no doubt that with a 
clearer outlook and with more settled labour conditions 
there will be greater activity and prosperity in the export 
trade generally. For France and Italy, together with 
Belgium, shipments are fairly heavy, while for inland 
trade huge consignments are going forward, but for neutral 
countries the volume of trade for prompt and forward 
is at present insignificant and unimportant. There 
is consequently a large amount of neutral steamer tonnage 
waiting at the loading ports. The detention in some 
cases is, indeed, very serious. The position is, of course, 
complicated by the labour position, and it may indeed 
be entirely eased should a strike not take place. Neutral 
owners are inclined to keep their steamers waiting for 
coal rather than cancel the charters, expecting no doubt 
that the difficulties will be smoothed over. Under the 
circumstances, however, sellers, while indicating values, 
will not bind themselves to any date of delivery. For 
sale on the cpen market best steams are quoted up to 90s.‘ 
second steams 80s. to 85s., Tyne primes and Northumber- 
lands 85s. to 90s. Blyth and Tyne smalls are in fairly 
good supply. Best qualities are not less than 70s., but 
other sorts range from 55s. to 65s., and can be obtained 
for neutral export subject to the issue of licences. The 
household coal market is particularly firm owing to heavy 
home demands. Any quality of household coal is fully 
worth 85s. to 90s. The Durham gas coal trade has a 
strong tone, but all production is monopolised to meet 
home demands. ‘Tyne primes and superiors are nominally 
70s. to 723. 6d., and seconds 60s. The bunker coal trade 
is quiet, ordinary brands being quoted 55s. to 60s. There 
is no improvement in the supply of foundry and furnace 
coke for export, and there is not likely to be until the 
miners’ dispute is definitely out of the way. The home 
works demands continue enormous, and the output of all 
qualities is readily absorbed. The maximum quotations 
tor the Allies are as follows :—Best Blyth steams, 37s.; 
Tyne primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; second 
steams, 323. 6d. to 34s.; North Northumberland smalls, 
253. to 27s. 6d.; Blyth smalls, 27s.; smithies, 3ls. to 
32s. 6d.; peas and nuts, 31s. to 323.; best gas, 323.; seccnd 
gas, 30s. 6d.; ecking coals, 31s. 6d.; coking smalls, 30s. 6d.; 
household coals, 35s. to 37s.; foundry coke, 50s.; gas- 
house coke, 40s.; best bunker coals, 34s. to 34s. 6d.; 
ordinary qualities, 33s. to 33s. 6d.; specials, 39s. Principal 
quotations for the home trade are as follows :—North- 
umberlands: Best Blyth steams, 33s. 6d. to 35s.; second 
Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime steams, 





33s. 6d. to 35s.; unsereened for bunkers, 27s. 6d, to 29s.; 
household coal, 26s. 6d. to 27s. 6d.; best Blyth smalls, 
25s. 6d.; smithies, 31s: 6d. to 36s. 6d.; North Northumber- 
land smalls, 25s. 6d.; peas and nuts, 31s. Durhams : 
Steam, locomotive, 33s. to 35s.; special Wear gas, 27s. 6d. 
to 30s. 6d.; ordinary bunkers, 30s.; best qualities, 3is. 6d.; 
superiors, 34s.; smithies, 3ls.; peas and nuts, 3ls.; coking 
coals, 293. to 30s. ey 


To Build Cunarder. 
Swan, Hunter and Wigham Richardson, Limited, 
of Wallsend-on-Tyne, have received a contract from the 


Cunard Steamship ap pe for a large passenger boat 
having a displacement of about 25,000 tons. 








SCOTLAND. 
(From our ewn Correapondens.) 


Iron Ore in Scotland. 


Durie the course of a lecture to the Geological 
Society of Glasgow last week on the subject of the “‘ Iron 
Ore Resources of Scotland,” Mr. R. W. Dron said that 
the war had shown not only the importance of iron as a 
war materia!, but even more the importance of abundant 
supplies of coal and iron ore to a nation. After giving 
a detailed survey of iron ore deposits, the conclusion was 
arrived at that in Scotland there was practically no iron 
ore of any great economical importance. It was also 
pointed out that the special quality of splint coal used in 
the Scottish furnaces was practically exhausted. Against 
competition from cheaply worked ore, the prospects of 
the Scottish iron and steel industries seemed rather 
hopeless. The position, however, was not so hopeless 
as it seemed, if the necessary steps were taken to adapt 
the industry to the altered conditions. With her mari- 
time position, the whole iron ore resources of the world 
were at Scotland’s disposal, and the problem reduced 
itself to one of transport and organisation. 


Shale Miners and Coal Supplies. 


Some time ago, the Scottish Mineral Mine Asso- 
ciation agreed to supply its shale miners with household 
coal at the rate of 143. per ton, in order to bring their 
wages into line with those of coal miners. Owing to 
delay in putting this agreement into force, the shale miners 
had threatened to stop work on Saturday last. The 
scheme, however, is now in operation, and the concession 
is to apply not only to miners but to all oil workers. 


Shipbuilding. 


Lithgows (Limited), Port-Glasgow, launched 
two steamers during the past week. One was a standard 
cargo steamer of 8000 tons carrying capacity, and the other 
the cargo steamer ‘‘ Matheran ”’ of 7650 tons and 11.600 
tons carrying capacity. The latter is for Liverpool owners, 
and @ duplicate steamer built by the same firm for the 
same owners is being fitted out at Glasgow. 


Clyde Trust and Control. 


The Clyde Trustees have issued a memorandum 
explaining their grounds of opposition to the Government's 
Ways and Communications Bill. It is argued that the 
developments of harbours and docks had been mainly 
due to local enterprise, and the interests of those under- 
takings were closely identified with those of the cities 
which they more directly served. These interests would 
seriously suffer if the control and management were 
removed to a central authority, and it would especially 
be the case with the Clyde Trust, which was administered 
by representatives of all the various parties interested in 
the weltare of the undertaking. The Clyde Trust existed 
and was managed entirely in the public interest and not 
for private gain. It had always been self-supporting, 
never having received either Government or municipal 
aid or guarantee. Statistics are given showing the growth 
of the revenue from £3320 in 1800 to £433,758 in 1914. 
In the last paragraph it is contended that the management 
of the river Ciyde could not be entrusted to anyone 
better qualified than the trustees, it being inconceivable 
that any Minister, however able, could, in addition to 
controlling and managing railways, tramways, roads and 
electrical supply, carry on the work of any harbour under- 
taking like the Clyde Navigation as efficiently as the 
present trustees. 


Pig Iron. 


Local pig iron conditions are steady. Trade 
is still limited, and no change can be looked for until the 
labour position is more clearly defined and subsidies are 
disposed of. Hematite and forge qualities are in fair 
supply, and home consumers are obtaining comparatively 
good deliveries, but foundry sorts are still scarce. Foreign 
inquiries are more numerous and shipping facilities better, 
but licences are going through very slowly. 


Finished Iron and Steel. 


The various works have plenty of orders mean- 
time, and are busily employed. Steel works have a 
continuous demand for ship and boiler plates, and sectional 
material for the yards and engineering shops. All grades 
of sheets are active. Corrugated roofing is more in 
evidence, but black painted varieties are still being taken 
in lieu of galvanised, owing to the high price of the latter. 
A good turnover is reported in steel hoops. Malleable 
ironworks are doing & steady business in engineering and 
agricultural sections, and French and Belgian consumers 
are in the market with good specifications. Generally 
speaking, however, the present activity is chiefly concerned 
with immediate requirements for local use, and forward 
and export business is‘ of little account. The lack of 
confidence in thé market prevalent since the signing of 
the Armistice is still apparent, and neither producers 
nor buyers show any great inclination to enter into future 
commitments, while outputs do not yet admit ot much 
expansion in the way of = to Further, the prospects 
of keen American competition on more comprehensive 
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lines than in pre-war days is causing S0me uneasiness. 
Already certain quantities of finished materials are 
apparent on home: markets, to say nothing of South 
American and Far East markets, and the dangers of delay 
in returning to ordinary methods of dealing are being 
forcibly brought to the notice of home manufacturers. 


Coal. 


Tn all districts in Scotland the collieries are hard 
pressed to meet local industrial and household require- 
ments, which absorb the bulk of the output. In the 
East of Scotland a certain amount of business has been 
done with neutrals at lucrative prices. The aggregate 
shipments from Scottish ports during the past week 
amounted to 125,978 tons, compared with 115,272 in the 
preceding week and 154,616 tons in the corresponding 
week of last year. Ell coal, f.0.b. at Glasgow, 32s. 6d. to 
35s.; splint, 35s. to 37s.; navigations, 37s.; steams, 
34s. 6d.; treble nuts, 30s..; doubles, 293. ; singles, 28s. ; 
best screened navigations, at Methil or Burntisland, 36s. 
to 38s.; first-class steams, 35s ; third-class steams, 
31s.; best steams, at Leith, 33s. 6d. ; secondary qualities, 
32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES 
(From eur own Correspondent.) 


The Coal Commission. 


THE proceedings at the Coal Commission inquiry 
have been closely followed by not only the coalowners and 
the miners, but by a larger proportion of the general public 
than has been the case in other districts, probably for the 
reason that the shares of colliery companies are very 
largely held by the members of the public. The outcome 
of the proceedings is awaited with very considerable 
interest, owing to the fact that one miners’ leader, giving 
evidence, practically told the Commissioners that unless 
the principle of nationalisation was conceded a strike 
could not be averted. Such a statement rather savoured 
of holding a pistol at their heads, but it was certainly 
understood that al! that the Government and Mr. Justice 
Sankey undertook, so far as the interim report is con- 
cerned, was to report on the question of wages and hours 
by the 20th inst. There is a good deal of speculation 
therefore as to whether the interim report will contain any 
recommendation with regard to nationalisation. The task 
of the Commissioners will be difficult enough to prepare 
their report on the wages and hours alone in the short time 
at their disposal, but the opinion of most thoughtful people 
is that the more complex question of nationalisation 
warrants much more investigation and consideration than 
has been possible im the present circumstances, and is a 
subject upon which the country generally should have a 
voice. The statement of Sir Richard Redmayne that he 
considered the present conditions under private ownership 
as wasteful and extravagant is advanced for all it is worth 
as an argurent in favour of nationalisation, but Sir 
Richard Redmayne did not approve of nationalisation, as 
the miners interpret it, as a remedy. There is no ground 
for the belief that State ownership would be less wasteful 
and extravagant than private ownership. Yet there are 
many who would welcome nationalisation if convincing 
evidence were possible that the community would really 
benefit. 


A Tangled Settlement. 


While, however, the national issue has over- 
shadowed all other events, incidents in South Wales have 
not been without interest. Colliery stoppages continue, 
there being 8000 to 10,000 men out at the Cambrian com- 
bination collieries on quite minor disputes, while the 
Dowilais pits are still idle. As regards the Dowlais dispute 
& representative of the Coal Controller’s Department was 
in Cardiff on Friday and Saturday last investigating the 
trouble. Certain suggestions were put forward for over- 
coming the difficulties which had arisen, and after the 
proposals had been submitted to the Dowlais miners the 
latter decided to resume work immediately. But upon the 
decision being communicated to the chief colliery agent 
the employers declined to allow the men to restart unless 
they did so unconditionally. It appears that the repre- 
sentative of the Coal Controller’s Department agreed upon 
terms of settlement with the men without the slightest 
consultation with the owners, who naturally resent being 
completely ignored in this way. The position now is that 
the miners’ leaders are seeking an interview with the Coal 
Controller, in order that the terms arranged with his repre- 
sentative may be enforced. 


Boilermakers’ Strike. 


The boilermakers who have been on strike at South 
Wales ports for about two months presented themselves 
for work on Tuesday morning, but upon reading the terms 
of the employers which had been posted up, went away 
and therefore there is still no work. These men came out 
on strike without official sanction on the question of a new 
price list for piecework, and when the owners had thor- 
oughly considered their demands and prepared a counter 
offer the men turned round with a completely new claim, 
which was the abolition of piecework conditions, and the 
substitution of day or time rates. Last week the owners 
and workmen’s representatives were in conference, and & 
temporary arrangement was come to for an immediate 
resumption of work on piecework conditions, but on 
Saturday last the boilermakers decided to present them- 
selves for work on time rates, thus ignoring the arrange- 
ment with the owners. The terms of the men were :— 
Platers, 7s. a day ; riveters, 6s. 6d. a day ; holders-up, 5s. 
a day, the week to consist of forty-seven hours, and over- 
time to be paid according to port rules. In addition to 
this there is a war bonus of 25s. 6d. plus 7} per cent. 
The owners, however, adhere to piecework conditions, and 
consequently there is no resumption of work. As the 
strike is unauthorised, the men are not receiving strike pay, 
and it looks rather as if their idea in presenting themselves 
for work was to be able to say they were now locked out, 
and thus enable them to secure strike pay. 





Cardiff Waterworks, 


: The Cardiff Waterworks Committee has autho- 
rised its engineer-in-chief—Mr. C. H. Priestley—to carry 
out without delay all the preliminary work necessary before 
the construction of the Llwyn-on reservoir can be under- 
taken by direct labour. It is stated that it would take at 
least three years, under favourable conditions, after the 
preliminary preparations had been carried out, before the 
reservoir could be put into service. 


Colliery Development. 


There is no doubt that many schemes for the 
development of colliery property are held up pending the 
result of the Coal Commission inquiry, but. still Cory Bros., 
Limited, are proceeding with developments in the Rhondda 
Valley, which will ultimately give employment to 2500 or 
3000 additional workmen. Apart from the Gelli colliery, 
which is being re-started after a lapse of nine years, this 
firm is reported to have acquired the old Tynewydd 
colliery, Treherbert, which has been idle for close on a 
quarter of a century. The undertaking will be electrically 
worked all through. The company recently acquired the 
Bodringallt colliery from Messrs. D. Davis and Sons, this 
being close to their Gelli colliery. ‘Lhe Bodringallt colliery 
is also to be developed by sinking a new shaft. At the 
Gelii colliery down-cast and up-cast shafts have already 
been sunk to the lower measures a depth of 600 yards. A 
new winding engine has been erected for the up-cast shaft 
by Messrs. Worsley, Mayne and Co., and two high-pressure 
boilers, with superheaters and economisers of modern type, 
have been provided. A new iron pit-head frame has been 
erected, and a new electric winder is to be erected in con- 
nection with the down-cast shaft. 


Current Business. 


There has not been manifest much inclination to 
arrange new business on the market this week. The 
prospect of being able to carry out obligations not being 
satisfactory, exporters have been more content to hold 
their hands. Apart from this fact it has been practically 
impossible to arrange coals for early loading owing to the 
tight hand kept upon all supplies by the authorities. 
Nevertheless collieries are very busy. The tonnage 
position is strong, and there has been heavy pressure for 
supplies for immediate shipment. Owing to temporary 
strikes, &c., outputs have not been equal to requirements, 
and many collieries have not been able to get sufficient 
coals to enable them to keep abreast of their commitments. 
Tips at one dock have been idle owing to coals not being 
available. Large coals especially have been in demand, 
but owing to the requirements of the authorities superior 
steam qualities have been quite unobtainable. Through 
coals have also been scarce, and sized coals and bunker 
descriptions have met with an extensive inquiry. The 
only weakness, in fact, has been in inferior smalls, which 
have been a drug on the market. This has been particu- 
larly the case with dry smalls. The question arose 
recently concerning coal shipments to Belgium, whether 
exportation should be confined to pre-war shippers to 
Belgian ports. Some exporters contended that the 
market should be an open one, and that restrictions should 
be removed rather than imposed. The Central Executive 
Committee for the Supply of Coal to France and Italy has 
discussed the question, and has decided that Belgian 
business should be confined to pre-war skippers, with this 
proviso, that pre-war percentages of shipments need not 
necessarily be adhered to, and that exporters may be 
allowed to ship quantities in excess of their pre-war 
standard, provided they can secure the necessary authori- 
sations. The home demand for coals continues very active, 
and the authorities are providing extra supplies as far as 
possible. Patent fuel manufacturers are well booked up 
with orders, but the coke market is quiet. Pitwood 
supplies are on a moderate scale. There is no change in the 
schedule of coal prices ruling. 


LATER. 


The market has displayed diminishing activity as the 
critical period in the labour situation draws near. 
Rumours as to the contents of the Commission’s 
interim report have served to buoy up hopes of a 
strike being averted, but still pessimistic views are 
held, and, as is usual on occasions like the present, 
colliery companies which have not already ample supplies 
of small coals, are stocking these qualities for the use of the 
colliery boilers should a stoppage of work come about. 
The Blaenavon Company,‘ in view of the uncertain out- 
look,”’ has given its employees in the outside departments 
notice that on and after March 24th all contracts will be 
subject to one day’s notice. An inquiry, which is regarded 
as of considerable importance, opened on Thursday— 
20th inst.—at Cardiff into the question of dock facilities in 
South Wales. All the dock and railway companies were 
represented, and it is proposed to take the evidence of all 
the various interests. The tone of the market is quite firm, 





— 


who are somewhat perturbed about American competition 

are more immediately concerned with the question of ray 
material. Coal is also scarce,;.and stocks are very low, the 
result being that cessation of deliveries through a strike in 
the coalfield will also mean that tin-plate works will be 
brought to a stop. The well-known steel and tin-plate 
manufacturers, W. Gilbertson and Co., Limited, are 
reported to have erected near their large works at Pontar. 
dawe new works for the making of special steel, particu. 
larly for use in the construction of the finest parts of aero 
engines, &c. Quotations :—Block tin, £238 cash ; £229 10s, 
per ton for three months ; copper, £78 cash ; £74 10. for 
three monthe ; lead, Spanish, £28 cash ; £26 10s. for three 
months ; spelter, £39 cash ; £37 10s. for three months’ 
ee and tin-plate bars, £12 5s. per ton net, f.o.t. makers; 
works. 








WATER POWERS IN GREAT BRITAIN. 


In view of the promising character of a number of 
specific water power schemes which were examined, the 
Water Power Resources Committee of the Board of Trade 
recommended in December, 1917, that a thorough investi- 
gation should be made of the water power resources of 
the country. This recommendation was brought to the 
notice of the Board of Trade, and the President decided, 
with the concurrence of the Minister of Reconstruction, 
to appoint a fresh committee to go thoroughly into the 
whole question. 

The interim report of that committee, which is printed 
in the current issue of the Board of Trade Journal, deals 
with cnly that portion ot Scotland concerning which 
surveys and estimates are ready. The nine powers 
described are capable of generating a continuous supply 
of 183,500 electrical horse-power, corresponding with an 
output at the hydro-electric stations of 1200 million 
Board of Trade units per annum. The committee con- 
siders that these powers can be developed on a sound 
commercial! basis, and that it would be entirely practicable 
to transmit the electrical energy developed at the water- 
power stations to industrial centres in Scotland. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Mr. James Warrcuer has left the British Thomson-Houston 
Company to join the staff of Messrs. Kennedy and Donkin, of 
Westminster. 

Tue works of Aut tie and Electric Furnaces, 
Limited, has been changed to 81-283. Gray’s Inn-road, W.C. 1. 
Telephone No. Holborn 1295. 

Tre Brightside Foundry and Engineering Company, Limited, 
of Sheffield, London and Birmingham, has opened a West of 
England branch of its business at State Insurance Buildings, 14, 
Dale-street, Liverpool. 

Mr. Psusr 8S. Dow#erty will shortly cease his connection with 
Haighs (Oldham), Limited. . He has returned to his old offices, 
25, Vietoria-street, Westminster, London, S.W. 1, and will there 
continue his business as -gogaaed engineer, &c., under the title 
of Philip 8. Doherty and Co. 

THE announcement is made that Mr. Alexander Johnston, 
J.P., general manager of the North British Rubber Company, 
Limited, has joined the board of the company as managing 
director. This famous old company is one of those concerns 
which does not generally have a managing director, and the 
only previous holder of the position was Mr. William Erskine 
Bartlett, the inventor of the beaded edge tire. Mr. Johnston 
has filled all the principal official positions of the company during 
the last fourteen years, having a secretary, works manager 
and general manager successively. 
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Tse Mice. Tarvust Biocx.—A decision of great interest to 
marine engineers was made last week at the London Law Courts, 
when Mr. Justice Sargant gave judgment after hearing Mr. 
A. G. M. Michell’s petition for an extension of the term of his 
patent, No. 875/1905. Mr. Michell, who is an Australian engineer, 
made, prior to 1905, an exhaustive scientific study of the theory 
of lubrication and finally evolved the thrust block which bears 
his name. As is now well known, the outstanding feature of this 
thrust block is that the whole load exerted by the propeller is 
taken on a single collar, fitted with rocking plates, which so 
improves lubrication that the frictional loss is estimated at 
one-twentieth of the ordinary multi-collar type. On the score 
of expense, Mr. J. Hamilton Gibson, of Cammell Laird’s, who 
were amongst the first to recognise the value of the invention, 
in his evidence said that the adoption of the Michell thrust in 
one of his Majesty's battle-cruisers resulted in a saving in first 
cost of £38,000, as compared with the old type of thrust, and 
the royalty payable to the patentee was just £100. In view of 
all the evidence, the lenned jotige decided that it was only fair 
to the inventor that he should have an opportunity of reaping 
some more adequate reward for his ingenuity and enterprise 
now that the war is happily over and normal commercial con- 
ditions are in sight, and he granted an extension of the patent 
for the full period allowed by statutory law, namely, seven years. 
There was no trade opposition to the petition, and the Crown, 
which opposed, was merely concerned in limiting the period of 
extensi whilst “‘ freely acknowledging the national value of 





but very quiet. Scarcely any coal is being ret d on 
private account, the authorities keeping a close hand on 
all coals. Larger supplies are being sent inland, and this 


1: 


this epoch-making invention.” 
“Ways anD Meawns.”—Editors who have carried on esta- 
blished papers for the last few strenuous years may feel surprised 





fact is restricting the quantity obtainable for ship 
Patent fuel makers are all very busy, but coke and pitwood 
markets show no life. 


Newport. 

The market for all classes of Monmouthshire 
coals continues very firm. There is a plentiful supply of 
tonnage at nand, and collieries are extremely busy. Their 
commitments are so heavy as to rule out fresh business 
for prompt shipment. 


Swansea. 

Tonnage arrivals over last week-end were 
responsible for a rather better tone prevailing in the 
anthracite market this week. Superior qualities were not 
so freely offered. Red Vein and machine made deacrip- 
tions displayed a gooa tone, but rubbly culm and duff were 
quite dull sections. In the steam coal department 
bituminous coals have ruled firm. 


Tin-plates. 
The tin-plate market continues firm, but makers, 








at the intrepidity of anyone who starts another at the present 
time, but Mr. Ernest Benn, the founder and editor of a new 
weekly periodical, which is happily called Ways and Means, 
brings to his task a great experience of newspaper work, and 
may be trusted to steer his galley through shoals which would 
wreck a less expert pilot. He has opened his venture with 
an excellent number, to which such eminent persons as Mr. 
Whitley, of the Councils, has contributed an article on his own 
subject ; Mr. Clynes one on “‘ Trades Unions and Industry,” 
a matter about which he knows even more than about the contro! 
of food. In the same number Sir George Paish discusses the 
Financial Position, and Sir Daniel Stevenson tells us ‘“‘ How we 
Supplied our Allies with Coal.” It is always difficult to define 
the policy of a paper which is not bound to a parliamentary 
party. but we understand that Ways and Means has one general 
policy which it sums uP in the single word “‘ Economy.” It 
offers “a platform to all who have ideas likely to promote the 
development of industry, the advancement of the general 
standard and the march of social progress”; “it intends to 
carry on a relentless opposition to the application of war-time 
expedients to peaceful methods,” and it hopes “to exercise 
some influence to stop the ‘devil’s dance’ in finance which 
threatens to reduce us'to the level of a third-rate Power.” Mr. 
Benn has his-work cut out before him ; we congratulate him on 
his beginning, well begun is half done, and wish his new venture 
every success. 
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REINFORCED CONCRETE DOCK GATES AT TILBURY 


CHRISTIANI AND NIELSEN, WESTMINSTER, ENGINEERS 
(Por description see page 290) 
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Reinforced Concrete Dock Gates. 





During the autumn of last year. when timber and steel 
were difficult to obtain it was decided to introduce re- 
inforced concrete for the purpose of constructing a system 
of dock gates connecting the private dock yard of Messrs. 
Christiani and Nielsen at Tilbury Dock with the Port of 
London Authority’s main dock at that place. 

The dry dock was built for the purpose of constructing 
five reinforeed concrete colliers for the Admiralty, and 
was completed, together with the five vessels, within a 
year. The vessels having a beam of 35ft., the canal con- 
necting the dry dock with the Tilbury main dock was 
constructed with a minimum width of 40ft. to afford 
sufficient clearance for the vessels when passing through 
the canal into the main dock, and the free span of the dock 

te in question is therefore 40ft., the depth of the gates 
being 14ft. The gates are constructed as stress line for 
uniform water pressure, and are therefore circular in shape, 
as will be seen from the engravings on this and on page 289, 
and although they have to stand a water pressure of 14ft., 
the thickness of the circular slab forming the gates is 
only 3}in., which, however, has proved quite sufficient 
in actual practice. No waterproofing compound of any 


bears some relation to the stray loss which can be measured. 
In the conventional method adopted by the American 
Institute of Electrical Engineers the whole of the stray 
loss present on short circuit is included when computing 
the conventional efficiency. 

The authors show that, provided certain precautions are 
taken, the alternator efficiency can be conveniently and 
accurately determined under actual load conditions from 
measurements of the cooling air. From such measure- 
ments the separate losses can also be deduced—a matter 
of considerable importance when a driving motor is not 
available. 


DETERMINATION OF THE Loss IN TURBO-ALTERNATORS 
on Loap FROM MEASUREMENTS OF THE CooLING AIR. 


Modern turbo-alternators invariably have forced ven- 
tilation, and with the exception of the relatively small 
amount of heat dissipated from the external surface of the 
stator, all the losses except the bearing losses are carried 
off by the cooling air. Consequently, the most obvious 
method of finding the losses on load is to ascertain, with 
regard to time, the heat energy that is being carried away 
by the ventilating air. This method will hereinafter be 
referred to as the “ air heating ’’ method. 

An alternative method is to ascertain the increase in 





temperature of the cooling air caused by a loss of known 














REINFORCED CONCRETE DOCK GATES 


description was used for the concrete forming the gates, 
nor was surface treatment of any kind resorted to; the 
gates, however, are, we are informed, perfectly water-tight. 

As will be seen from the engravings, the gates are formed 
as ordinary doors on top and bottom hinges, and the 
ease with which they are moved is indicated by the fact 
that two men can easily open and close them. Special 
precautions had to be taken in the construction of the 
hinges, so as to allow the gates to take up their proper 
stress-line position, and it was found that floating hinges 
at the top and at the bottom comb‘ned with an elastic 
medium for closing up against the bottom sill proved an 
efficient and successful way out of the difficulty. The water 
is let into the dry dock by means of two sluices operated 
in the usual way. 

The abutments which have to take the total thrust 
from the arch action of the circular gates had to be 
founded on 50ft. long reinforced concrete piles, in order 
to provide a sufficiently rigid and immovable support, as 
the soil on the site was totally unsuitable for taking the 
pressure met with. 

We may mention, in conclusion, that the whole of the 
work was designed and executed by Messrs. Christiani 
and Nielsen, of 25, Victoria-street, Westminster, S.W., 
who, we understand, have applied for a patent for the 
system of dock gate construction involved. 








The Determination of the Efficiency 
of the Turbo-alternator.* 
By 8. F. BARCLAY, Ph.D., and 8S. P. SMITH, D.Sc. 


THERE is at present in this country no accurate method 
in common use of determining the efficiency of the turbo- 
alternator. This is largely owing to the difficulty of 
measuring one of the most important losses, the stray loss 
which occurs on load. The Hopkinson test is rarely 
applicable, while the conditions on short circuit or when 
running the alternator as an over-excited synchronous 
motor are not the same for the stray loss as for the alter- 
nator on load. As @ consequence some makers ignore the 
stray loss, while others make an allowance by assuming it 





* Abstract of a paper read before the Institution «f Electrical 
Engineers. 


magnitude in the alternator, and from the observed tem- 
perature rise of the air on load to deduce the total losses. 
This method will hereinatter be referred to as the “ cali- 
brated air temperature ” method. 

In the determination of the losses in the alternator from 
the cooling air, the bearing losses are not included. These 
losses constitute but a small percentage of the whole, a 
fairly big error in determining them would have only a 
small effect on the result. 


MEASUREMENT OF AIR VOLUME AND TEMPERATURE. 


Air velocity can be measured by the following methods : 
—(l) The Pitot tube, (2) the Venturi tube, (3) electrical 
methods, (4) the anemometer. 

(1) Pitot Tube.—The principal objection to the Pitot 
tube for this work is that when making absolute measure- 
ments it is dependent for its accuracy on the air flow being 
in line with the dynamic tube and at right angles to the 
static tube—conditions that cannot exist when the air 
flow is variable in direction. 


(2) Venturi Tube-—The Venturi tube is even more |. 


dependent than the Pitot tube on the flow of air being 


constant in direction, and is therefore unsuitable for the | 


present purpose. 

(3) Electrical Mcthods.—The electrical measurement of 
air velocity is based on the law that an electrically heated 
wire in @ current of air cools at a rate that is dependent 
on the velocity of the air current. A hot-wire velocity 
indicator operating on this principle has recently been 
devised by Professor J MacGregor-Morris. Four 
exactly similar wires of materia] having a high electrical 
resistance temperature coefficient are arranged as a Wheat- 
stone bridge. One pair of opposite arms of the bridge is 
exposed directly to the air current ; the other pair is also 
in the air current, but is protected by being enclosed in 
thin-walled tubes of high thermal conductivity. The 
difference between the cooling of the arms of the bridge 
that are exposed to the air current and the arms that are 
shielded trom it is indicated on an ammeter or voltmeter, 
which can be calibrated to read the air velocity directly. 
The indicator is suitable for measuring velocities up to 
about 2000{t. per minute. The authors have already made 
arrangements for testing the suitability of the instrument 
for the class of work in question. 

(4) Anemometer.—The anemometer is usually con- 





sidered to be somewhat inaccurate, but for the purpose 
in view the authors have found that a well-made instru- 


ment when properly handled gave sufficiently accurate 
results, Further, on account of the air flow being variable 
in direction, the anemometer is probably better adapted 
to read the absolute value of the average velocity at 
given point than are more exact instruments. 

The authors have checked the accuracy and consistency 
of the anemometer in several ways, and have obtained 
very satisfactory results. 

Determination of Average Velocity of Air.—In order to 
investigate the nature of the air flow at the discharge 
opening of the alternator a Pitot tube was mounted on 
suitable gear slowly traversed across the discharge open. 
ing. Before taking each reading the inclination of the 
Pitot tube was varied until a maximum displacement in 
the manometer was obtained. It was found that the 
air was eddying violently, and that there was actually 
a reverse flow in some places. With the object of equalis. 
ing the air flow a temporary discharge trunk of the kind 
shown in Fig. | was fitted and the air velocity was avain 
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| ig. DISCHARGE TRUNK FOR MEASURING AIR VELOCITY 


| measured. The improved result obtained with the trunk 
is shown by curve B in Fig. 2. To equalise further the 
air velocity, close-mesh expanded metal baffle plates 
| were fitted in the trunk, as shown in Fig. 1, and the 
| improvement obtained is shown by curve A in Fig. 2. 
| It will be seen that, although thee is still some variation, 
| yet if the anemometer readings are taken at fairly frequent 
| intervals the average velocity can be found with a sufficient 
| degree of accuracy. The resistance of the expanded 
metal baffles to the flow of air was found to have no 
| appreciable effect on the temperature of the alternator 
| For the accurate measurement of the air volume it is 
| desirable that the discharge open’ng should be divided 
| into squares not much larger than the overall diameter 
| of the anemometer by stretching thin cords across the 
| trunk, as is shown in Fig. 1, and an anemometer reading 
| should be taken over each square. 
| Determination of Average Temperature of Air.—The 
average temperature of the air can be found with sufficient 
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accuracy by using one thermometer for each square 
and taking the average of the readings. It can also be 
determined very accurately by measuring the change 
in resistance of a coil of wire, of which the electrical 
resistance temperature coefficient is known, mounted in 
the air flow. It will be seen that the precautions to be 
taken in the measurement of the air volume and tempera 
ture are simple, but without such precautions the authors 
have found that quite misleading results may be obtained. 


Metuop 1.—Tuk DETERMINATION OF THE LOSSES ON 
Loap sy Tue “ Arr Heatina ” Metnop. 


The method of calculating the losses from the volume 
and temperature rise of the air will now be described. 
The valug-of.0.0711 Ib. is taken for the weight of a cubic 
foot and 0.242 for the specific heat of dry air at the 
assumed temperature of 100 deg. Fah. and at an atmo- 
| spheric pressure equal to 29.92in. of mercury. The 
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mechanical equivalent of heat is taken to be 778 foot- 


pounds per therm. 
Le 


t V = volume of air leaving the alternator discharge 


T= average temperature of the air at the inlets, 
‘T,= average temperature of the air at the alternator 


The heat energy being carried away by the air is then 
p= V x 0.0711 x 0.242 x (T,-+ Tj) x 778 foot-pounds 


V x 0.0711 x 0,242 x (T,~T;) x 778 x 746 
SoG | SE SO se? feo 
V(t, — 


in eubic feet per minute, 


discharge. 


per minute, 


Ti) kilowatts 


3305 
where T,; and T, are in degrees Fahrenheit. 


In the original paper the various corrections that may 
have to be made to the above formula are dealt with in 
For commercial testing corrections need 
be made only in the event of the air temperature or baro- 
metric pressure differing appreciably from the conditions 
alee and in respect of the heat energy that is dissipated 


an appendix. 


from the stator frame. 


Meruop 2—THE DETERMINATION OF THE LOSSES ON 
LOAD BY THE “ CALIBRATED AIR TEMPERATURE ”’ METHOD. 


Various methods have been suggested for calibrating 
the temperature rise of the air in terms of the loss in the 
The following method is convenient and 


alternator. 5 
independent of the use of any quantities that cannot be 


measured directly :— 


When the alternator coupled to a driving motor is 
being run at the works, the stator core loss with various 
values of the exciting current can be measured—a test 
that it is always desirable for the maker to carry out for 
When the machine is being tested 
on site the temperature rise of the cooling air is measured 
(1) on open circuit with the rotor unexcited ; (2) on open 
circuit with the rotor excited to a known value ; (3) with 


his own information. 


the alternator on load. 


Let ¢, denote the temperature rise of the cooling air in 
test (2) with the rotor excited, P, the rotor copper loss, 
and P, the stator core loss corresponding to this excitation 
—the value of P, is given by the core loss curve taken at 
the works. Then, if #4, denotes the temperature rise of 
the cooling air in test (1) with the rotor unexcited, it 
follows that the difference t, — ¢, in the rise in temperature 
of the cooling air is caused by the known loss P,; + P, 
kilowatts. The loss in the alternator necessary to cause 
the temperature of the ventilating air to increase one degree 


is then 


If 4, denotes the temperature rise of the cooling air in 
test (3) when the alternator is on load, it follows that the 


Pi + P 


4P= :> 


load loss will be 


P 


The accuracy of the “calibrated air temperature ” 
method depends mainly upon the weight of air flowing 
i The authors 


= P+ P., 
t, — ty : 


—" kilowatts 
ty 


= AP x ¢, kilowatts . 


through the machine remaining constant. 


estimate that the method can be assumed to give results 


about 2} per cent, too high. 


The original paper contains typical results obtained 
by the “air heating ” and “calibrated air temperature ” 
A comparison of the losses so obtained with 
the “‘summation of losses’? method as adopted by the 
American Institute of Electrical Engineers and with this 
method when an allowance for stray loss is excluded is 


methods. 


TEstTs. 


given in Table I. 


Tas I.--Comparison of Results obtained by Four Different 


Methods. 


kilowatts, 





(1) 
| 


(2) 


(3) 





Methods based on 


} 


| Methods based on 








cooling air. | “* summation of losses.”’, 
Machine |—— 
No. ** Air heat- “‘Calibrated| A.I.E.E. | Stray loss 
ing ™ air tem- | method. ignored. 
method. _ perature * | 
method. | 
5862 .. 352 362 | 336 211 
7001 ..| 327 338 | 315 255 
7541 .. 46 47 | 52.5 42.8 
| 


“* Air Heating’ Method.—These investigations have led 
the authors to the opinion that the “air heating ’’ method 
may quite well be adopted for the determination of the 
turbo-alternator efficiency. A driving motor is not 
required—an item of importance when dealing with 
alternators of large output, and when on account of 
transportation difficulties the stator has to be built on 
site, in addition to measuring the total losses on load the 
method could also be employed to measure the separate 








GENERAL CONCLUSIONS. 


losses with ease and accuracy. 


y 

“Calibrated Air Temperature”? Method.—This method 
has the one advantage compared with the “air heating ”’ 
method that the air volume has not to be measured, 
but, on the other hand, it has certain disadvantages. 
The efficiency cannot be determined solely by tests 
on site, and once the alternator. has been dispatched 
from the works, a check test in the case of dispute cannot 
be made. 
_ Existing Methods.—The “ summation of losses ”’ methods 
in present use, which ignore the stray loss, have little 
value, except that in the absence of any standardised 
logical method they serve to prevent disputes between 
the contracting parties when the turbine builder sub-lets 
the contract for the alternator. 
form of the ‘‘ summation of losses ” method put forward 
by the American Institute of Electrical Engineers, the 
total losses obtained in this way may nob in some cases 
differ sufficiently from the’ true: loss to affect seriously 
the value of the.efficiency deduced therefrom—ef 
Table I.—but the conventional allowance made for the 


With regard to the special 








stray loss may differ appreciably from the actual value. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of 


Specifications may be obtained at the Patent-office 
Sale Branch, 26, Southampton-buildinge, Ch 
at 6d. each, 


y-lane, W.C.. 





The date first given is the date of ication ; the second date 
at the end of the abridgment ia the of the acceptance of the 
complete specification. 





INTERNAL COMBUSTION ENGINES. 


122,907 (2230 of 1918). February 7th, 1918.—Rotary Porret 
Vatves, G. Holt Thomas, 27, Buckingham Gate, London, 
8.W., and Captain B. C. Hucks, 5, Queen’s Gate-terrace, 
London, 8.W. 

This is a simple means of rotating the valves of internal 
bustion engi with the object of maintaining them gas- 

tight on their seats. The peculiarity of the arrangement is in 

the two small helical springs A and B. These springs are of 
such a diameter that they normally grip the valve stem, and are 
wound in opposite directions. They are prevented from 
sliding off the end of the stem by the washer C. One end of 

each spring is bent out and engages with a diagonal slot D or E 

in the surrounding sleeve. When the stem of the valve is forced 

downwards, the arm of the upper spring A will descend in its 
slot D, so that the spring A, being twisted so as to become 
constricted about the stem, will impart rotary motion to the 
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valve in the direction corresponding to the obliquity of the slot 
D; the concurrent descent of the arm of the lower spring B 
in its slot E resulting in the spring B being untwisted so as to 
become loosened about the valve stem. Similarly, when the 
valve moves upwards the arm of the lower spring B will ascend, 
in ita slot E, so that the spring B being now twisted so as to 
become constricted about the stem, will impart to it a rotary 
motion which, owing to the obliquity of the slot E, will be in the 
same direction as before; the concurrent ascent of the arm 
of the upper spring A in its slot D resulting in the spring A being 
ndw untwisted so as to become loosened about the stem. Hence 
at every reciprocation the valve will receive a partial move- 
ment of rotation relatively to its seat, this step by step move- 
ment being always in the same direction. In order that the 
rotation of the valve stem and the coresponding movement 
imparted to the washer C shall not tend to twist the main valve- 
closing spring M, the lower end of this spring abuts against the 
valve casing through the medium of a ball-bearing N.— February 
7th, 1919. 


GAS PRODUCERS. 


122,890 (2060 of 1918). February 5th, 1918.—ApJusTABLE 
Gas Burners Fork Furnaces, J. E. Weyman, Pilgrim 
House, Pilgrim-street, Newcastle-on-Tyne. 

This is a burner for blast-furnace and similar gases, in which 
the amount of air mixed with the gas is automatically regulated 


N° 122,890 
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in proportion to the gas pressure. The burner is shown in Fig. 1; 
where A is the gas inlet and B an annular supplied with 
atmospheric air through ports C, sontteliol by means of an 
oscillating shutter D. Other air inlets E and F, also controlled 
by shutters, introduce air at the back of the burner, the ports 

communicating with the central pipe G. The two shutters 





have arms H, H, by means of which they are connected with a 
governing mechanism shown in Fig. 2. governor comprises 
a bell J inverted in a tank of water and communicating with the 
gas main by the pipe K. A quadrant L gearing with a rack 
attached to the bell and a rod M, communicates the movement 
of the bell to the shutters D, and thus regulates the air supplied 
to the burner in accordance with the gas pressure. Ifthe gas 

exceeds a predetermined limit and raises the governor 
Pell abnormally, a second quadrant K eomes into action and 
partially closes the gas valve.—February 5th, 1919. 


SWITCHGEAR. 


122,926 (2664 of 1918). Prorecrion or Moron Srartinc 
Resistances, The British Thomson- Houston Co., Limited, 
83, Cannon-street, London. 

This invention consists of a thermostatic device arranged to 
protect motor starting resistances against overheating, and 
applies more particularly to the automatic contactor starting 
gear used with air compressors or pumps where the number of 
starting operations of the moter is uncertain owing to the 
fluctuating nature of the demand. For example, im an air 
compressor system where the starting and stopping of the motor 
is usually controlled by a pressure governor, operated by the 
pressure in the main, the thermostat is mounted in thermal 
relation to the resistance sections, and arranged to close a circuit 
on a predetermined rise of temperature. This causes a current 
to through the maintaining coils of the contactors, and 
alkn thems in their closed itions while the temperature 
remains above the predetermined maximum. The motor will 
thus be kept running and driving the compressor so long as the 
temperature of the resistance keeps up, the pressure governor 
and unloading device operating as usual to take care of any 
excess of air compressed over that required to meet the demand 
during the time that the thermostatic controlling device ia in 
operation.— February 13th, 1919. 


122,893 (2085 of 1918).—ApsusTABLE ReactaNnce CoILs For 
Spirr Conpuctor Systems, J. L. Thompson, 119, Plymouth- 
grove, Manchester. 

The object of this invention is to provide a split conductor 
feeder with variable reactences which enable the potential drop 
in the feeder to be varied without disturbing the balance 
between the split conductors. Referring to the figure, which 
illustrates a single-phase reactance coil of the shell type, two 
fixed coils 1, 2 are placed side by side with their main axes in 
line, and are connected to the split conductors respectively. 
Two movable coils 3, 4 are arranged one on each side of the 
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fixed cuils 1, 2, and are mounted on frames carried on a vertical 
spindle | heeare with right and left-hand screw-t 
portions by means of which the movable coils are moved simul- 
taneously. to approach or recede from the fixed coils. The 
movable coils are short-circuited and the reactance of the fixed 
coils is, therefore, increased or diminished by the interaction 
of the movable coils. For polyphase systems, the arrangement 
is repeated in each phase and the spindles to the movable coils 
are geared together so that one hand wheel controls all phases:— 
February 5th, 1919. 


MOTOR CARS AND ROAD TRAFFIC. 


122,880 (1903 of 1918)—Etecrro-Maeneric Crutoues, D. C. 
Henry, 34, Bay View-avenue, Staten Island, U.S.A. 

This invention claims to provide a variable speed clutch and 
control mechanism to replace the friction clutch and variable 
speed gear used in automobiles. In the drawing A is the engine 
shaft, to which is keyed a 4-pole field system 5, with the- field 


~ 


N° 12280 





windings connected through a rheostat to the battery. The 
spider C, keyed to and slidmg on the shaft D, can be moved 
into various ge sag by the mechanism shown. The spider is 
provided with slots eontaining short-circuited windings. It is 
evident that field B revolving will cause spider C to revolve at a 
speed and torque depending on the excitation and the position of 
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the spider relative to the field system. The tapered faces on 
these two members allow the air gap to be readily varied by 
lateral motion.— February 3rd, 1919. 


DYNAMOS AND MOTORS. 


14,516 of 1915.—AsyNcnronovus Rorary Converter, J. L. 
La Cour, Bygds Alle, 45, Christiana, Norway. 
This invention relates to a rotary converter consisting’ of a 
D.C. machine and an asynchronous A.C. machine combined 
in one stator and rotor. with a separate exciter to excite the D.C. 
tield winding on the stator. The special feature is the simplicity 
of the rotor winding. The D.C. machine, having twice as many 
poles as the A.C. machine, enables a standard D.C. winding to be 
used, the equipotential tions to this winding serving as 
the short circuiting connections for the A.C. machine. A further 
feature is the use of the A.C. winding as a compensating winding. 
The accompanying drawing illustrates how according to this 
invention a four-pole D.C. machine can be combined with a 
two-pole A.C. machine. AL is the armature winding of the 
D.C. machine and is quite a normal four-pole D.C. winding 
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provided with equipotential connections KV., and the usual 
four sets of brushes. FLis the D.C. field winding, E is the exciter 
and RL the resistance for the regulation of the D.C. field. AW 
is the primary winding of the A.C.» machine, and is arranged as 
a closed winding. In this case AW has two phases, and the 
alternating current is supplied by a two-phase transformer 
with primary windings PW, and secondary windings SW. 
The winding AW serves at the same time as compensation 
winding for the D.C. machine, the D.C. current flowing through 
AW over the tappings M, N in the middle of the transformer 
secondary windings. The D.C. current will flow through the 
transformer windings and the winding AW quite independently 
of the A.C. current, according to the principle of superposition. 
K are the commutation pole windings of the D.C. machine. 
It is claimed the armature winding is a normal D.C. four 
pole winding, but in this case it would not apparently be 
permissible to short circuit the “so called” equipotential 
tappings.—-February 6th, 1919. 


SHIPS AND BOATS. 


122,869 (338 of 1918). January 7th, 1918.—Sreerine Sus- 
MERSIBLE VESSELS, Cammell, Laird and Co., Limited, 
Sir G. S. Carter and 8S. J. Wavish, Birkenhead. 

In order to provide a more effective means, than the usual 


horizontal rudders, of steering submersible vessels in a vertical | 
plane, the inventors make use of the slip-stream from the screw | 


propellers, through the intervention of cylindrical casings, or 
rudders, surrounding the serews. These casings are shown at 
A A in the drawings and are supported by outboard bearings 
BB.._ The pivots C pass into a hollow fin D, on the hull, through 
stuffing-boxes E E, and have attached to them a lever F, by 
means of which the casings are actuated. When the axes of the 
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Casings coincide with the axes of the propellers—which latter are 
fixed—the water is driven astern in a horizontal direction without 
affecting the level of the vessel; if, however, the casings be 
tilted so that their axes point downwardly in an astern direction, 
the direction of the stream of water from the propellers will be 
deflected downwardly, and the vessel, by the reaction, will be 
tilted into position for diving, the degree of tilt depending upon 
the angular movement imparted to the casings. Angular 
movement of the casings in the opposite direction will produce 


provided at the forward end of the vessel ; or, of course, where 
propellers are provided both fore and aft, co nding casings 
would be provided fore and aft.—February 7th, 1919. 


MISCELLANEOUS. 


122,871 (1523 of 1918). Jan 26th, 1918.—S¢rupnBine 
Five Gases, J. W. Stansfield, 14, Moor-terrace, Hartlepool. 

The subject of this invention is an a tus for treating 
smoke and exhaust gases with sprays of water, the object 
being to remove solid or volatile matter from the smoke or gases, 
the recovery of the solid or volatile matter from the water, 
the provision of a strong draught, or a reduction in back pressure 
of exhaust from internal busti gi and the utilisation 
when available of the cooling water from condensers, as a source 
of supply for the spraying water. Fig. 1 is a vertical section 
through a type-of apparatus for use in connection with marine 
boilers, and arran; to utilise the discharge of cooling water 
from the condensers for the sprays. Fig. 2 is a vertical section 
showing apparatus suitable for use with land boilers. Fig. 3 
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Fig. 3. 


shows a variation for treating the exhaust gases from internal 
combustion engines, the water for spraying being preferably 
got from the discharge from the cylinder jackets. A chamber 
or vessel A has openings or branches B, for the inlet of the 


gases travelling in a similar direction. ‘The sprays thus impart 
their momentum to the smoke, producing draught for the boiler, 


g The d and purified smoke escapes by the outlet 
G. The water used for spraying, carrying matters taken up in 





treated for their recovery.—January 27th, 1919. 


122,931 (3014 of 1918).—Execrric Betts For Mines, J. B. 
Eder, 284, Nellie-road, and British Agencies, 70, Main- 
street, Johannesburg. 

This specification describes a compact construction of electric 

bell in which the hammer is protected from injury and moisture 

is, to a large extent, prevented from reaching the working parts. 

In the drawings, | is a casing mount«d on a base 2, and fitted 

with a cover 3 on which is a post carrying the gonz. 

the casing is the bell-actuating mecl anism, including the electro- 
magnet and the vibrating armatuwe. The armatue is rigidly 
secured to a vertical spindle pivoted at its lower end in the 


journalled at its upper end in a removable bracket secured to 
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the upper flange of the casing. The bmeket is formed with a 
flange with which the cover 3 makes jot. The cover can be 
removed for inspection of the interior Of the casing without 
interfering with the bell striking mechanism. The spindle 
projects above the bracket, and to it the boss of the hammer is 
rigidly secured by a set screw. Since thigsmethod of mounting 
the permits free movement of the hammer it is possible 
to obtain a satisfactorily long stroke and loud tone from the 
bell. The armature and hammer are retracted by a flat spring 
4 secured to the spindle and bearing against the side of the casing. 
It is usually desirable to prevent the entrance of moisture 
around the spindle, and for this purpose the under surface of the 
hammer boss is formed with an annular groove in which a 
packing ring is placed.— February 13th, 1919. 








ALCOHOL Motor Fuet.—The Royal Automobile Club and the 
Commercial Motor Users’ Association have undertaken jointly 
to make the necessary financial provision for an important 
programme of research which has already been commenced 
at Manchester University under the direction of Professor 
Harold B. Dixon, F.R.S. The scheme of investigation extends 
to a variety of comparative tests to determine the behaviour 
of aleohol vapour and the vapours of aleohol-benzol mixtures 
after firing ; and the chief object is to ascertain the conditions 
of combustion or other factors which conduce to the maximum 
power and efficiency from existing internal bustion engi 

when run on alcohol or alcohol mixtures. It is also intended 








@ reaction which tilts the vessel in the opposite direction. This 
action may be assisted by horizontal rudders of the usual type 


smoke and a continuation passage C, of limited cross sectional | 
area, into which sprays of water E, issuing from the water-box | 
F, having a water inlet branch D, are directed into the smoke or | 


or a reduction in pressure in the exhaust of internal combustion | 
A 1 


the process, is led away by the branch or opening H and may be | 


Within | 


bottom of the casing but not passing through the same, and | 





Forthcoming Engagements, 





TO-DAY. 


Tue Iystrrvrion oF MgecnanicaL ENGINEERS.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W, | 
Paper, ‘“‘ Jigs, Tools and Special Machines with their Relation to 
the Production of Standardised Parts,” by Mr. H. ©. Armitage, 





6 p.m, 
Tue InstrrvTion oF Exectrica ENGINEERS aNp Tuy 

Royat Socrery or Mepicine (Execrricar SECTION).—Barneg 

Hall of the Society, No. 1, Wimpole-street, Cavendish-square, 

W.1. Joint ting and di i Papers, “‘ Some Notes on 

Electrical Methods of Measuring Body Temperatures,” and 

Some Notes on the Electro-Cardiograph,” by Mr. R. 8.Whipple, 
p-m. 


Etecrro-Harmonic Socrery.—Venetian Chamber, Holborn 
Restaurant. Last Smoking Concert. 7.45 p.m. 


THe Junior Instrrution oF ENGINEERS.—39, Victoria. 
street, S.W. 1. Social evening. 7,30 p.m. 


"West or Scorianp Iron anv Steet Instrrvre.— Societies’ 
Room,” No. 24, Royal Technical College, George-street, Glaszow, 
Paper, “‘ Electric Furnaces in Steel Making,” by Mr. Victor 
Stobie. 7 p.m. 





SATURDAY, MARCH 22np. 


Roya Instirorion or. Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. “‘ Spectrum Analysis and its Application to 
Atomic Structure,”’ (Lecture III.), by Professor Sir 5. J. Thom. 
son. 3 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Manchester. Paper, ‘‘ Impact Testing,” by Mr. J. Edgar Hurst, 
6.30 p.m. 


BIRMINGHAM METALLURGICAL Society and Britis Founpry. 
MEN’s AssocraTion.—Technical School, Suffolk-street, Bir- 
| mingham. Joint meeting. Paper, “‘ The Electric Furnace,” by 
Mr. J. H. Stansbie. 6.30 p.m. 


MONDAY, MARCH 24ru. 


Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture: ‘‘ Coal and its Conservation,” by Dr. William 
Arthur Bone. (Lecture III.) 4.30 p.m. 


TUESDAY, MARCH 25ru. 


InsTITUTION OF CiviL ENGINEERS.—-Great George-strect, 
Westminster, S.W. 1. Papers to be further discussed :—** Elec. 
tric Welding Developments in Great Britain and the United 
States of America,” by James Caldwell and Henry Bailey 
Sayers: ‘‘ Experiments on the Application of Electric Welding 
to Large Structures,” by ‘Westcott Stile Abell. ‘“* The Applica- 
tion of Electric Welding in Ship Construction and Repairs,” by 
John Reney Smith. 5.30 p.m. 


InpustTrRiaL Reconstruction Councit.-— Hall of the Institute 
| of Journalists, 2 and 4, Tudor-street, E.C. 4. “ The Place of 
the Merchant in British Industry,’’ opened by Hon. F. M. B. 
Fisher. 6 p.m. 

Nortu-East Coast InstircTion or ENGINEERS AND Suir- 
;UILDERS.—-Lecture Theatre, Literary and Philosophical Society, 
Westgate-road, Newcastle-on-Tyne. Paper, ‘‘ Machine Tools,’ 
by Sir Alfred Herbert. 6.15 p.m. 

THE CiuB.—Manchester. 
meeting. 





ENGINEERS’ Annual general 


4.30 p.m. 


| TUESDAY AND WEDNESDAY, MARCH 25rH anv 26ru. 

InstITUTE OF Metats.—Rooms of Chemical Society, Burliny - 
ton House, Piccadilly, W. 1. For programme see page 214. 
4 p.m. both days. 


WEDNESDAY, MARCH 2é6rs. 


Tae Roya Socrery or Arts.—John-street, Adelphi, W.C. 2. 
* British Engineering and Hydro-electric Development (The 
Training of Engineers),” by Dr. Arnold Hartley Gibson. 4.30 p.m. 


THURSDAY, MARCH 27ru. 


| Mancuester MetTatitureicat Socrety.—College of Tech- 
| nology, Manchester. “‘ The Malleablising of Cast Iron,” by Mr. 
| J. 8. McOraith. 7.15 p.m. 


Royar Instrrrution or Great Brrrain.—-Albemarle-street, 
Piccadilly, W. 1. ‘* Fire Cracks and the Forces Producing them.” 
Lecture II.) 3 p.m. 


| THe Instrrvtion or ELectricat ENGINEERS.—Institution of 
| Civil Engineers, Great George-street, Westminster, S.W. 1. 
| Paper, “ The Co-ordination of Research in Works and Labo- 
| ratories,”’ by the late Mr. H. R. Constantine.”” To be read by 
| Mr. J. S. Highfield. 6 p.m. 


BIRMINGHAM METALLURGICAL Soctety.—Birmingham Cham- 
ber of Commerce, New-street, Birmingham. Paper, ‘ The 
Heat Treatment of Tool Steels,” by S. N. Brayshaw. 7.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.—The Engineers’ 
Club, Manchester. Paper, “* Jigs, Tools and Special Machines 
for the Production of Standardised Parts,’ Mr. H. C. Armitage. 
7 p.m. 


THe Concrete Instrrute.—Lecture Hall, Denison House, 
296, Vauxhall Bridge-road, Westminster, S.W. 1. Paper, 
* Ferro-Concrete Ships,” by Mr. J. 8. E. de Vesian. (Lantern). 
5.30 p.m. 


FRIDAY, MARCH 28ru. 
‘THe Puysicat Socrery oF Lonpon.—Imperial College of 





Science, Imperial Institute-road, South Kensington. D: » 
“* Metrology in the Industries,” to be introduced by Sir Richard 
Glazebrook. 6 p.m. 


Royat InstiruTion or Great Britarn.—-Albemarle-street, 
Piccadilly, W. 1. ‘‘ The Air Road,” by the Right Hon. Sir H. A. 
Macdonald. 5.30 p.m. 

Tue Institution or Execrricat Enoingeers.—City and 
Guilds (Engineering) College, South Kensington, 8.W. Students’ 
meeting. Lecture, ‘‘ The Organisation of Technical Engineers,” 
by Dr. J. F. Crowley. 7 p.m. 


SATURDAY, MARCH 29ru. 

Royat InstiruTion or Great Brirary.—-Albemarle-street. 
Piccadilly, W. 1. ‘Spectrum Analysis and its Application to 
Atomic Structure.” (Lecture IV.) 3 p.m. 

FRIDAY, APRIL 4ru. 


Txe InstiruTion oF Locomotive ENGINEERS : MANCHESTER 
CenTreE.—College of Technology, Manchester. Paper, “‘ Relation 
of Boiler Power to Cylinder Capacity,’ by Mr. Gass. 7 p.m. 

SATURDAY, APRIL 65rn. 

Lonpon Association oF ForEMEN ENGINEERS.—Cannon- 
street Hotel, E.C. Paper, “‘ The Science of Fine Measurements,” 
by Mr. Vernoa Williams. 7 p.m. 

SATURDAY, APRIL. 12ru. 
THe InstirutTion or Locomotive ENGINEERS.—Caxton Hall, 





to secure data which will be valuable to designers of new types 
of engines. 


Westminster, 8.W. 1. - Paper,’ ‘‘ Steel Firé-boxes and Tubes 
in Locomotive Boilers," Mr. P. C. Dewhurst. 2.30 p.m. 
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PUBLIC NOTICES 
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SITUATIONS OPEN (continued) 
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India One, Whitehall, 
4th March, 1019. 


he Secretary “of State for 
India_in Be nnagy is prepared to 
receive TENDERS from such persons as may 
be willing to SUPPLY- 


) BEA 
6) BRIDGE W ORK. 


The conditions of -contract may be obtained on 
tion to the Director-General of Stores, ae 
Whitehall, LAA ang Tenders are 


qelivered. 9 at ha o'clock py Ps ihe 
rsday. the “oth \ April . for No, 1 to 5, and 

Tarpureday « Abril, 1019, for No. fatter 

vhich times re ne Healy no Tender will be recel ved. 





— 
G. R. 
pY DIRECTION OF THE DISPOSAL BOARD. 


National Aero Engine Factory. 
HAYES, MIDDLESEX. 
Bad rae BB i poke 2 TREATY. 
the following is a bri 
. i head: 
—* "trom ‘Bayes Goods 
senger Stations ‘G.W.R.) and 
Sead pe os the Grand 
Mainly ‘prick 
ovat w 


+ mile 


}LDINGS 1 roofs 

wort itch tiles or felt and 
of timber o: 

Other buildings of tinber cn. 

struction with tiled or corru- 

pad iron is and concrete 


principal or — 
Hain Factory, an 
fitted with three 3-ton electric 
over ellers. Ground 
rea 29,628 super 


fe 
Main in, fees. attached to main 
: 2 oe ks sais cover- 
ng 3 


On buildings inelide Stores, 
orkshop, Saw Shop, Foun- 
er Power-house, - Smithy, 
Roller -  ~sg Meae - rooms, 
To nd sr of buildings, 
. 2 any En 
The ‘factory has ~~ 3 used for 
the manufacture of aero 
—— parts. 


filectric and gas. 
Electric. 


Hot water and gas radiators 
and _ slow-combustion stoves. 
ne, 240ft. in lencth. 


ATER blic main. 
WFICE ACCOMMO- 
A’ : . For ¢0 clerks. 
OM’ Ac. 


MESS - 

FOMMOD ATT TION For 
Further particulers may 
the DISPOSAL BOARD, 
Pasbaiidinge, Embankment, London, W.C. 


AREA OF LAND.. 
POWER . 


TING 
TRATING 


INGS 


so persons. 
ye bad on application to 
Factories he rim — ans 


a. R. 
BY ORDER OF THE DISPOSAL BOARD. 
Jational Projectile Factory, 


CARDONALD, GLASGOW. 


TO BE tar PS OF BY PRIVATE TREATY, 
subject to certain poe tate ms. 


‘The titowine sas a bys Geacript 
SITUATION t 3 ile "from Glasgow by 
me 1} -miles from Cardonald 
ita 4 Paisiey elas 

way) passenger an 
tation;  adiacent to the 
railway to which it is con- 
nectel by sidings; right of 
way for workpeorle reduces 
distance s station to 4 mile, 
Main facto Steel amed 
and brick. valle. steel framed 
and glazed roofs, concrete 
floo; Sure area, 203,021ft. Ego 
Extension to above: Walls of 
concrete slabs, roofs of timber, 
part glazed and part covered 
corrugated asbestos sheets ; 
i a gh > area, 


96.6 612ft. 

Other puildins. ‘of briek con- 
struction include Creche 
(area 7397ft. 2 ), canteens, 
offices, ambulance rooms, 
tran and sowie. - house, 

Sg wie md various at es 


The tota and floor of 
the Saildings is 358, $s 2aoft. 


The fac factory has been used for 


the - manufacture of pro- 
jectiles. 

ABBA Sie 

actoRY He 24 acres 2 r 30 p. (about). 

Re Hlectric, aon y., 3-phase, al- 

erna 

HEATING High and ‘low-pressure steam 
hot a and electric 
fatto, and © slow-combus- 

SIDINGS smth Kaine accommodation. 

W blic main. | 


ATER 

eid Acosta ¥ — 
r 160 clerks. 

MESS ROOM. AC- ‘ 


COMMONATION = For 1263 perso’ 
Further particulars of the Tasory iay be had on 


ppalication to the DISPOSAL BO ories 
jon, Yo ted sdeeetatidingss Embankment, 
Landon. Ww. 3237 
G. R. 


BY ORDER OF THE DISPOSAL BOARD. 


RAILWAY . MATERIAL. | 
[he Ministry of of Munitions Give 


Notice that the fi AILWAY. 
MATERIAL are at tpn mae vulfaiiie fe for  DISEOS ' 


Lickin TECK. of i t 
various 
TRA OHS. sill 


wore 
5220008 OLLEYS oa oeher, m ra F 
n rent aes fas hase iagrordingly LL wie 
ef to Tae 





may 
, Werks Department, 


; eet 





Pees . Arma. 
3238 


R-bulndings  Weitekel phe We 


LONDON: 
Assistant T Traffic Superin- 
a tl ‘StATE I RAILWAYS. 


for India in Council 


e Secretary 8 
wit, in 1019,ake SIX AT APPOINTMENTS a Is 
UPERIN DENTS in the Traffic Bepart 
indian State. Rell ways, if so many suitable candidates 
themselves. The aopolntmente \ will ere 
ajes' ys 





er 
for candidates who have served his 
Forces during the war for at least one year, or who 
ones been prevented on adequate grounds from 80 
serving 
very candidate must be a British subject of not 
mere t * years of age on Ist mie tpl 1919, and 
f good moral character and ns physiqu 
©" Candidates must possess one or other of Sie 
following qualifications :—(1) Not Jess than 
practical experience of work in the Traftie 
Peeartakint of a British, Colonial or military railway, 
together with evidence of a sound general education. 
a. mag beg practical experience falls short a two 
0 have served in his a pt 8 Forces, 
will | be paligibie as candidates, subject to certain con- 
ditions; (2) a degree or diploma of any teaching 
University in the United Kingdom granted after not 
less than three years’ study, or a technical diploma 
or certificate recognised by the Secretary of State ; 
or (3) must produce evidence of having entered with 
reasonable prospect of success upon the —<_ eo 
to such degree or diploma, and of 
vented from continuing it by the fact “a ‘\cinine This 
ity’s Forces. 
pplications must reach the India-office not later 
30th June, 1919. Printed forms, together with 


5 i tion regarding the conditions of appointment, 


be, obtained from the SEC Mere ee Boas 
India-oftice, Whitehall, an 
India- ree | Whiteha 
t March, 1919. 3197_ 


> TATEN oan is DESIGNS ACT, 1907. 
3 : . 
otice is Hereby Given that 
WILLIAM HERBERT NIELD, of 275, Stock- 
rt-read, Cheadle Heath, freemen’, Engineer, and 
yLLLIAM MELLAND, of King-s street Man- 
chester,. Director, SEEK LEAY yE TO the 
SPECIFICATION ot LETTERS PATENT No “104,084, 
granted them * Improvements in and relating 
o> J 


to 
N ig Di 
Par of the set 
forth in che. ** Tlustrated rOmial one (Patents) 
issued on the 19th March h, 1919. 
Any person or persons may give notice of opposi- 
tion to the amendment by leaving Patents Form 
No. 3 at the ig 25, Southampton-buildings, 
London, W.C., within one, calendar month from the 
date of ‘the said “ Tonree 
. TEMPLE FRANKS, 
Comptroller-General. 
Messrs. W. P. Thompson and Co., 
Patent Agents, 
12, Church-street, Liverpool. 3219 
pte Proprietor ot Letters 
Patent 100,4 
** IMPROV CMENTS IN SECTION. BOLL ERS,” 
DESIRES to DISPOSE’ of bis Patent or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the Patent in 
oe ouay 


snqguiries made w— 
CRUIKSHANK and PAIRWE ATHER, Ld., 
65-66, Chancery- jane, London, Wc, 2 3253. 


phe Proprietor ¢ of Letters Patent | "3 
No, } relating to 
*“ ROCK DRILLING ENGINES,”’ 
DESIRES to DISPOSE of his PATENT-.or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adeauate working of the Patent 
in_this country 
Inquiries to he addressed to 3301 u 


CRUIKSHANK and bagel big? ie ie Ld., 
65-66, Chancery- -lane, London, W.C. 


Ase) 











(jounty Borough of Hoddec!- 
FIELD. 
CHNICAL CO GE 
. HU 2:5 A., B.Sc. 
re invited f © POSITION of 
LECTU TCRER MECHANICAL oes SGINEERING. 
Commencing salary -£ 


£300. 
Further particulars on apelostion. te. to 
2835 : 


Sunderland Edueation Com- 


THE TECHNICAL COLLEGE. 
ENGINEERING DEPARTMENT. 
SPECIAL COURSE IN ENGINEERING 

SUBJECTS. 
A SHORT COURSE in preparation for the Eng. 
éeation Profess! ponat Examinations (A.M.LC.E., 
A.M.LM.E., A. E.E.) WILL. BEGIN on MAY ist 
next and TERMINATE on MARCH. 3ist, 1920, with 
oy vacations in the Summer and at Christmas. 
lasting about 40 weeks, 
tor young officers or men who have been demobilised, 
and whose training has been delayed by the war. 
Tatending students Should have had a cood secondary 
education and some practical enginceringe See. 
Fee for the whole course Rat or per 

es = for bong in to the Course aould write 
in the first instance to the Principal of the Col 
—_ name, stares. age and previous education 
and engineering experience, 

HERBERT REED. 


TE 
Pine ipal . 
APPLI ATIONS are 
n 


THORP, 
_Secretary. = 





retary. 
Education Offices 
15, John-street, eens. 
Ma. rch, 3265 
PN 
Com- 


Sunderland Edlucation 


THE TECHNICA ‘AL COLLEGE. 
MECHANICAL ENGINEERING DEPART- 
MENT. 

There are TWO VACANCIES in this Department 
for WHOLE-TIME ASSISTANTS. Applicants -must 
ag a University or its equivalent,. an 
ave had teaching and works experience. ,, Greater 
Stress will be laid upon for 
the senior position, and experience in oo arge of 
Running Machinery or in Motor Engineering for the 
junior position. Salaries £275 per annum and £200 
per annum respectively. 


Racsarlapya je DE me jig ie 





ACANCY rtment for 
ONE WHOLE. TiME ASSISTANT. Appicants must 
poneees a Univers went valent. 
pecial ma ap in athematics ‘and SRxp menial. 
er ics d teaching ence 
‘echnical Institution ‘ie. Mlesitable. * Salary. & £200 "per 
“ae 


ie new ealery. sean now under consideration, by 
he, Comyan plicante for,any one 0! 

ns: "gan, obtain “f further, particulars frem . the 
licants must; apply. by letter,’ with copies of 


‘eter Wednesday. 30th Corer emgene 
Me aeeae (oo aa REED. 





| Ed Offices, = fs 
“Tabane, Sagieeant. 


26th March, 1 3266. 


lege, }. 


niversity of London.—Gold- 
SMITHS’ COLLEGE 
_ ENGINEERING. AND BUILDING 
DEPARTMENT. 
ACETIC. ATIONS are INVITED for the following 
PO ey PRINCIPAL LECTU. in. ELEC- 
TRICAL F a (2) Bee eee. in MECHA- 


NICAL ENGINEER, 

post. to 2 request. mencing salary 

for each post £150 to, £240, } somprding to ex and 
ualifications, fising by £15 ag 57 to £300. 

then by £10 increments to £400. 





must have had p experianes, —Applica 
be sent before “Ape ine “ THE Sine We WA = 
Goldsmiths’ Col New Cross, 8.E. 14. 
“° . 
oyal Siamese State Rail- 
APPLICATIONS sae. aeteek the POSTS of 
for 
WORKSHO MECHANICAL FOREM “ 
Applicants must _be highly. trained migchanicg, —_ 


y 
up in Locomotive Building and Repair. Boiler, 
Found and Spring Work, and rs acetylene Weld. 


per mon 
month—approximatel 13. 'ticals a. ST with 
travelling and field allowances. 
Apply by letter:to Messrs. C. P. SANDBERG, 
Victoria-street. Westminster, 8.W. 1, stating age, fut 





particulars of experience and enclosing copies of 

testimonials. 3035 

Royal Siamese State Rail- 
pt 


APPLICA TION! vited for the POST of 
ASSISTANT CHIEF MECHANICAL ENGINEER. 
Applicants must have had good technical and | | 


and in 

fon the Building, Repair and Sscietenieeee of Loco- 
motives, Carriages and Wagons, Drawing-office and 
Workshop Management. Age not over 35. The 
engagement wil) be for three years. . Salary—approxi- 
mately 13 ticala equals +1— 1000 ticals per mon 
rising to 1100 ticals per month, with travelling and 
field allowances. 

Apply by letter to Messrs. C. P. SANDBERG, 70, 
Victoria-street, Westminster, 8.W.1, giving age, full 














SSISTANT WORKS MANAGER REQUIRE! 
with practical knowledge of the Manufacture of 
Wrought fom and Sections and Bars, Plates. 
’ rge and small mills; good experience in all 
details of management and control of men essential.- 
$2060 The Engin or Ofice. soudioed. qualitications. “ &e.. 





3206. 
4A WELFARE SUPERVISOR WANTED) 
neer (invalided officer: preferred), with 
educational qualifications and aoe ~ Bia pews - 
duties -aJso include organisation f technical 


recreations’ and boarding establishment for Fiamma 
pupils.—Apply, stating age, experience and ‘salary 
required, to PETTERS, Ltd., "Nautilus vers nore 





ISTRIBUTION ASSISTANT for ~ ly Company 
in. India, . Applicants must @-proper 
workshop and college training, with ‘oubesquent — 
class experience with erhead and Underground 
Mains on a large ues” Power Application and 
Sub-stations, and must be able to train staff in 
| _ airs and Testing. Age not na <. 
Unmai Commencing: salary £400 per 
with, “travelling allowance and current tor lightine 
and fans.—Write applications, giving particulars of 
education and expoenente. and copies of three recent 
Wes to F. B., c.o. eereete’, 30, pare 
C. 78.Aa 


boy 7 APPOINTMENTS.—A Company, having 
ches in India, the Ry rar Settlements and. 
the Dutch East Indies, ACANCY for a fully- 
\GINE aa isioas Eastern — 
is i. - not indispensable. There is also a 
VACANCY for a JUNIOR, _— h not less than three 
years’ practical - engineering .. for . work in 
connection -with Tea and Ru ber a —Write. 
Box 583, Judd’s, 97, Gresham-street, E.C. 3208 a 








LECTRICAL ENGINEER aw MABAGER 
J oe Bf the for Pn wg ol a abroad ge i re 


Portug i £609- 
ioe. LAURIE 2 and 0s Employment Specialists. 28 
Basinghall-st., E.C.2. No fee unless appt. ess! 
A 





NGINEER (about 30) WANTED ; Good Organiser 
previous experience in Hydraulic and General 
Mechanical . Engineering ; capable of Taking Charge 
of - inereasing oe" ~ Ty _ Engineering Works eni- 
postes —. ee yen present controlled by one 
ey and a ddress, 

Moa 54, o'Birchall’ A favatising Offices, janie 





particulars of education and experience, and copies of 

testimonials. 3036 ~ Zz 

Ee" Gaovlsdes of Coammar’s - Bleceriel Tei 
mer’s 

SITUATIONS OPEN* Design and Manufacture ; also high-class Motor-driven 
fans, alternating and di current. possess 
DVERTISERS in 2071 THANK the_ numerous tical knowledge and be fair at draughts- 
APPLICANTS’ .OFFERS, for POSITION as | manship Steady. ve t. 1 lished 
CEMENT CONSULTANT. at ae to inform manufacturers, Liverpool trict. a should 
that this POST-Is NOW FILL 3281 a be of good habits and healthy, and when applying 
* state Se ae requi and how a one comunence, 
ANTED, a am ne enn MANAGER b particulars 4 aug th 4 x 

firm of Electrica din) The Engineer Offiee. ; 3063: 4 





ploying ahont 250 coe ‘Applicants should give full 

particulars of past experience, age and. salary requi 

in confidence.—Address; 3327, The Engineer — = 
3327 A 


VATED. b.} YOUNG. ENGINEER having a know- 
ledge of Conveying: and Elevating or Milling 
Machinery. to train with a. view to eventually 
Salesman, prospects for suitable 


pon an 
wAis0 DRAUGHTSMAN, used to Jigs and -Tools, 
e with some knowledge of Engine Design ——_ 
“Zieo an ASSISTANT WORKS MANAGER, used to 
= of.a moderate size.—Address, 3045, The — meer 
ice. “ 


ag ‘SEVERAL FIRST-CLASS ENGINEERS 








have had in Designing and 
saseailion” Factory ee sataries ae 
experience 


to. the right men. en ADpIY. stating 
salary required, to erage: and df Crowther. 
Ltd.. New Bridecstrect, Ec. 317 


ARTED. ENGINEERING ASSISTANTS in Large 
modern factory engaged on highest class of 
accurate work ; must be graduate in Roaincering with 
practical a. experience : Pas over 3 State details 
of practical ining,.age and military 
service. Address, $212. the Engineer Office.. 3212 


ANTED, TECHNICAL ASSISTANTS for Large 

modern factory to. Take Charge of. Engraving 

and Chemical Etching Depuytionns | must have had 

experience. of high-class work.—Address, stating age, 

experience and ence training ~ay military on 
tit any), 3213, Tne Engineer Ottice 3213 4 


FIRM _of MACHINE TOOL MAKERS and IM- 
PORTERS have VACANCIES for PR 

SENTATIVES 

pean Really live men 











ence, both of machine ond small tools. 
particulars ot past experience, age and salary ex- 
pected.—Addreéss, 3320, Tae Engineer Office. 3320 a 





LARGE AIRCRAFT MANUFACTURING — 
REQUIRE the SERVICES < a competent and 
experienced MANAGER road Charge .of t 
It is desirable that applicants 
tod wi th A 





experienced { ial both at home 
abroad. athe selected ‘aD licant . will Senta the 
Departments, and all home, coloni: 
foreign representatives and agencies. 1° 

‘is permanent and progressive ; 

creasing rate of Syunertion will be paid to a 
really capable man.—Applications (w! wi 
treated in strict pat Pay should give full detaile 
as to experience, age and salary des , and should 
be addressed to 3150, The Engineer Office. 3150 a 





TRAVELLER now Calling upon Buyers of Solid 
Rubher Tyres, Pneumatic Tyres, Sporting Goods, 
Tennis Balls, Stone. > 
a 


ashers, Buffers and_ genera! Goods of 
kinds in -the Metropolitan area. is REQUIRED by a 
well-known firm of British rubber een: a 
Gout commission, no — or expenses.—Write in 
firet instance to Box 11,433, c.o. A. ey Wilson and 
Co., Lita. ia Clachenerdh seed: EC. 1, 3193 A 


NY YOUNG MEN or WOMEN with Scientific 
Tdeas wantiet oe Sevolonmeeas and. REQUIRING 
MEANS and A d COMMUNICATE with 
the ADVERTISER; who: ~ ‘willing to ae —Address, 
3273, The Engineer Office. 3273 a 


ee AA ‘are INVITED for a VACANCY as 
AL ENGINEER. ——s minst 


Valves, Packing, be 
1 Ru 








intenance of new and up-to-date 
a — connected ‘therewi A 


Refrizératin 
of these plants 


> U Skeep essential. y 
thoroughly experienced’ candidates having sound. ex- 

ence- will ~ be~ considered.—Reply in the first, 
nstance to Box B7 74. Lee sneale. Advt. 


and. Nig 
Offices, - Liverpool, stating full qu 





_| experience and salary ex ‘ 





ficat jons, age, 
‘3286 4 — 





| ASSisd T MAR omer ote ele Shipbuilders 


cag ‘Ship aitding and ae 
Site —Reply a ite 


uired. to SHIP: 
pe 


Getalling experiance 


selbncesssisae 








FES GINEER-SALESMEN, Speaking Fluently either 
Dan nd _ Por- 


ish ish, or’ Spanish” a 
fasucee, aan § i pg ean are REQUIRED 
n- for suamael on overseas .— 
Applications @ separate sheet from the 


stat 
fetter of application, age. salary reauired. engineering 
ex ence 2 experience in the meee 
6x2: and must be addressed to 3242, The bo ge ’ 





(XECUTIVE | Bag ooo feng ag oe a age 


for comp: —— ure of 
Railway Carriages and Wagons. wap tions wil! 
only - be. considered from who~ have ~ already 


occupied 


msi 
successfully similar r positions in connection 
with the same class of work. Candi 


es: who should 


between: 30 and 40 ‘years of must be 
energetic, &; organisers, tactful in “cnkcecing dis- 
cipline, and _thoroug! uainted. with up-to-date 


: bly acq 
shop practice.—Write, giving particulars of previous 
Fo gpg and salary required, to 3200, The 3200 8 





O UNDE Y_SUPERINTENDENT.—WANTED. 


ving full part 
tions, age and salary required, to Box 3194. The 
Office 3194 a 








ANAGER WANTED for an Retenteind Engi- 
neerin London, making ‘Steani 


000. hands 

on up-to-date methods. _A well 
man who might qualify for a 
Directors.—Address, 3115, ‘The Engineer 0: —— i. 


ERU.—MECHANICAL ENGINEER WANTED for 
Sugar Factory ; must be a good all-round man, 
abie to supervise all Repairs and Maintenance. ot 
Machinery, including Locomotives ; must haye Elec 
tri experience. Salary £500-£600 p.a, and allow- 
ances, according to qualifications.—Write, stating ace. 
if married or single and aun articulars of ‘ trainin< 
and experience, to ‘* INGENIERO,”’ care Deacon's, 
Leadenhall-street, E. C. 3. 3245 A 








R47 FIXER.—Bigh-class Motor Car Firm in Bir- 
mingham District REQUIRE a fully eer 
RATE FIXER, nsed to modern methods and capabie 
of tactfuily holding a own with the Woul 


he = most! employed fixing piecework prices for tocl- 
rite, stating full particulars of ex ence 
to to 3160, The Engineer Office. 3160 a 





EPRESENTATIVES.—TWO First-class MACHINE ' 
TOOL SALESMEN, one for Britain and one for 
Continent ;_ practical experience a recommendation. 
Give detailed account of experience; state ace. 
territory covered, salary required ; submit testi- 
monies —W: iyo. “SE . R..” c.o, Strect’s, 30, 
Cornhill, E.C 3241 a 





Continued Page II. 





SITUATIONS WANTED 
Page VIIL 
FINANCIAL, Page II. 


MACHINERY, &c., WANTED, 
Page XCVII. 


FOR SALE, 
Pages XCVIL, ‘c., and cL 


AUCTIONS, Pages IV., VIII, and CIV. “ 


| PREMISES TO LET OR WANTED. 
Page. VIII. 


wom. WANTED, Page. cL 
MISCELLANEOUS, Page Cl... in. 
_ RECONSTRUCTION, Page CI 
NUMERICAL INDEX TO ADVER- 
“TISEMENTS, Page CIIli, 

















SITUATIONS OPEN (continued) | FINANCIAL. a Anglo-Persian 0 Oil Co., Ld. (contd.) ys (ale Oil Co., Ld. (cont 




















QpiREe by, by. English F of waiiatectarere te 
Rvs Orn tbae equiremen . cin : have ood ' pan» et Bayt Hue ca that, withosit these jews the the interest to be aa to be atag 
commerci Ee. Cx 5 experience indian. eas . Anglo- ersiah () C0 L sany he like oo — ale whieh Rae em loves, boi 
Engineering ; écessary. would have ‘ 
ond a =e sucees the mines an DW D. pre- sd s] ie ac would not have : ds Brea Dove 
lerred.— . in confidence, 3130, “he peacinesr the conditions of scaraity of share in the profits of the bli 
ted these supplies from, . time Sususes a substantial pension! 
SAL 2OOrs waren _ maveee at as tended to bring about the cucccesfal conclusion. | len Ne ing H ingyrance—for the Penet the eine 
Tool a go i aa Enontodgs d ta on Tue Ninth Ordinary Genera the Anglo. | to the war, Pr will not venture to express an opinion, scheme bas been heartily Wl 
and oir OTE eT Psa0. Wie’ Engineer | Persian Oil Co.. Ltd.. =e hela # office, | But a ene er ee and a ai or {5 foemberdhipe Ye applied ‘for 
Ofice. © pea a pritenaie House, Great Winchester-street, Fondon. | Period Of {ne Ymittod mow. thet haa ms psa aay we to move :—" That, the revort ot ty 





sc 


E.C., on March 26th, Mr Charles Gein ns rman ition in to. ra, -aheet, rotit 
re SEEGER Iny ; seal fee a for the Ik TT wg 
ION bt WO eh fens ss Oe) having fead the | Sele nah ae ate wig van tad a ask “Si Fret 
























































2. 
he i a pe ventey Pgh my x- ight kindl t 
i Manufacture Steam ines an eopend She 
Hay Bleotrical Pi Plant, whilst advantaeous, le te ‘hot | az meeting Y exhressea Se that we Sinieht | Dresen = fins rear — :% NB ue i Fesolution to the meeting, T shay 
oy aenntial. _ AP slenplons be treated rable toa t report. and a ca. se wet ve anand hdl abaey seninieh 6 ya ability any 
ore a or made by the A Prey are urs ney ae Oil Sik FREDERICK eee R CB: Mr 
sree pr oe wentry orks, | oo Mh the delivery of — Co. and the late pad Gent ery much Pleasure ini 
at Seventez. the en i reaps pe ae should Mbe es aie these anaes are Ko} aie vows omg + May ope nds for carrying on pon Mt n “Reyes . “explora. 4 , oy on’ whic the om wl as bropoed Sern. 
stated. FOr, aa ven nak SeaPRES 90 segiogE. ta nood ion might. “Wot itt Into 4 ha. pigtlg, is a | the Admiralt on. the Board of ¢ senting 
It and rest the greatest | cession m' no e te oy ime € company, Tame 
te present to you such a very satis- ter in the bis ich is not | like to be allowed to say just two or three ree ‘words 
AMWAYS gcetant for the East. “Applicata actor rt and ts as are before you to-day, | Very well wn, ‘and one ees to be placed conerata to ite Chairman, the Directors ys" 
should have bad not | eda than four y work. zene 2 only : record. ni ring Ww ihe *highiy employees of tt Tas the 
t ‘sed bays: seoentlp bela ib dev at te nthe esate is ‘oe a ih as 3 & 4 i undowbt iy bad uct, if not on os nittitactory. results. that “‘habeuy on 
on oe 2 «War wig epalr Shop: ood ‘czperi is also than confirm the anticipation, which we hare, aways a At ie. ‘elo “trea . _ scope. sults that evidentiy 
necessary. A pplican ts should be single men. aged not ole ae ee Wee Eee Ne WANE Suet this FIELDS pe PRODUCTION. eneréy and’ ir6 ae he he de clopmenty a 
t Ay. SO SERS — sop alin w with t, first of all you will} 1 am feport that + the pipelines, and {i 
Sun ees Write, F. D., c.0. 8 rest s. 80. | pee bee that the bs sh kop capital es van i mofeais on the | at smn “ast veep ye er nirine the means of | of nig ar aah larcer Property 
> a a rad t sousee on one or ite on t vital supplies, and dure 
7ELL-KNOWN an a Progressive Engineering. Firm Gor, ernment of th ae ie, saree ‘heir pes arate ot oe, Gets tose Fou Tet Piatnine i Fo on me wer ~ contributions ot ont partic ularly one 
MAN BEGUIEES AIMEDIA in the Midlands; atust | Ana t0,she inoue of » farts F100 :b00"0 part ipar. | Stilt mainte Nek plae ie eatlaraten, | Persia were of the very highest importaiice, nen 
be. well educated (preferably, but not essentially, tional tiire stock to the extent of Ito ue. le Db fielding &. pod ¢ hy ve of | not think that the Chairman has said a’ worg ‘4 
ic echo a. and. have sound Drawing office and You will, Moreover, notice that capt 000 togh. ber anim. iuation a ms much as fo the i ito onthe the b SUDDIicg that _ 
merci ence. ‘@ the capable e -been ugmente A d ; 
handling a sinall selling staff and developing an £2.80 2.400.000 Se eoas with us extent, of about | ji if, 10 wh Lae é § phe lash Rind, pnosher it a ** side show, nee you Cha. it wane oan 
already well-established sales connection, the position rem reser those | ** side rt pest eventually had 
Sdiren- cbchatibted iGiities. Starting Salary about . pi . and allocations to ve ng oné, has struck oil in ensigerahle volume, the | important. influent the final issue of the war! 
ers undoubt r ties. § ae ’ ML) acceaats, The deposits of our associated companies 1 Being’ reported. upon he ug equal any et a ol the. oi y Hew that were megs Wat It 
500.—Address full particulars to 3313, a — represent, I may explain, insurance recoveries in | g ruck n the company’s erritorles In third Pen fou. 6 reid (tn vay Ol made from the 
5 respect, of torpedoed vessels, undivided profits, and | field PE in my nat sheesh, ittle progress has sy, Bg Ay he "company. Rng He Mga a that was 
Wore, MANAGER REQUIRED dy. Progressiy | {.oGuatutdy ;the bulk of which will in, due course | sluce Been made owing to the lack f,drilline material. | Criployeds ‘and its siipwaye and Worksioie’s0 (° 
rieapcrionce a aericuitnel: ‘Mechanar | out wet les before thn for the vations dereta |onerations ate pels ays, ays ot, are bgt to be Fepnir of venscla ‘bch, were Bet in thay sieht 
‘ staried, in a further six flelds, all, of whic ve * on, 
bee ae ibe Pa Sa = \ ee ey a pone soos: Press that we may shortly have to make further | promise of tayourable resulis, You will also. be with Captain Grant. Sho gp in 1917 
ill be treated in the strictest ‘confid: | orr'Stadsinted contcniss haves Var large amount | cpurested to, learn that we are vow substituting | Xamirait tative on. that work. and on byt 
Applicat "should state age. past experience, present pe a outlay aye eh wae oe pro’ Bd checkers fa pice, bo s . proses Seide, & 8 | also was Ur. Nelson, your superintendent at "atone! 
~ oe nze whic reeu a er " 
tvallable.~-Addrens, 5057, ‘The Ensineer Office." | yee {am phenyl ae te a eats inininium of cost for drilling aid producing generally. | Sebo aut ail the causes of tbe fompany Raa 
S087 A | need tow any oon laste’ of a Sese= Soe aie eae oa mates think. then therefore. the wort ‘thine the ena 
W°kks SUPERINTENDENT.— by a Saivertinie pnt ma Bi. as ae ee be ¥ Since I inet Sogresced yen the fe of the retuiees man = = n commendation of ¥ the services of thy 
firm of Agricultural Engineers, nears employing about | 22, 302.000 invested_in War Bonds and War Loans) | ¢xtensions roa Uh geo me wg = to ton” ‘The eatin mit ite bist Peryed. Perhaps | 
400 hands, a thoroughly live progressi who can five and six million pounds, a sum | been comple an Frou! nto opera’ . ma on entally Saw some Diesel 
handle labour and —. pe understands quan- | quite — for 0 present requirem further extensiona for which capital was issued a pas nes Te running very owen) in, ates. aud when | 
tity production, roductien in Turning ey ay tredit sida or of the =, sheet. little over Sm nl gy months ago have not yet fears youpe § oe the tank of oil I was told that it was 
Foundry, ‘Smithy. Machine “Shop aud Fitting and | wiii see that the first item of our assets has i nereased completed, age the t delay which Persia, and I learnt that the 
Erecting Shops, under directions from Manzging | from £1 oe 791 in the previous to £7,001,375, | experienced an taining deliver plant, but they Perea oll, we was ya alee @ good name tor itself i, 
Director.— Applications by letter (which will be} This jarz e itcrease is precuailt Foy he 0187 001.375. aré néw well in hand, and should be completed coring Bomba: Re conzratulate you, Gentlemen, on the 
as strictly confidential), giving full par- | the on tthe rices Rr by us for the pond A the year, A further large addition at A oa Sass g's vot Tog ms CO 
tioulars of experience and qualificatio: wg * aes acquired in 19h7, and oo the fresh capital which we oO ge nl upon to enable us to meet t rapidly Mr, € pares r. I should ike to ask to 
age ane salary required, to Box 3195, have taken up in these and other associate’ com, g demand in the East for our fuel oil, an pee fPes 1 Spe 50, 2 m4 detenture stock was issued 
Office paniés. The other items on this side of the account wilt be. undertaken soon as plant can be con’ tracted s Sone » Set it was to the Government, but it is noi 
_ are all all self-explanatory, and do not, I think, require | fF @t reasonable prices and very, sta he report. That amount was added t 
FANTED «2 DRAUGHTSMAN Actastound 9? any comm: In ‘addition athe’ erection ol ley = ye ed aoe the revious pepe oe i A arent, ri ne Saree 
Woodworking Machinery Design. ie . now w are Las derstand, from 1920, will 
SAI Can: FITS Swansea, where t: such products as are] this £1 000 2 the drawing’ ‘Th 9 
SAGAR and CO., Ltd., al Works, Halifax. 3255 4 > wal asi Pe ge ee a . marketable Ek thet batted i a Binga —< can be “— me = rete 0th : be drain ich Year wil that 20 000 eal; 
now and loss aceount. | more er £ refer to thy 
Ae Racking od Suengliare “F HCTLER | 20s trade prodt (Or the Zea smgunta, Tot SH ge | bata. Ti th at, deigs rebvery: gabe, uel | £2 or eh we eertinn an 
to very sum 6, cap y e questic hi 
and CO:, Victoria Ironworks, Hulifax. 3227 4 making ample allowances it em aston. x. F a. oy the” Seotctt Shale jaa ou Companies, is being execu see 5 ust Hut, tt, the gnewer is first of all, that the 
ANTED AT ONCE, JIG and TOOL, DRAUGHTS. So ae no! Ww possible s ure stock has been issue! 
Too ,000,000 which I gave when dealing with the pre. " Pyne Bag te KR, companies, the British T, 
MAN, with sound experience in ling of | vious yeat’s ts. A substantial portion of PIPE LINES. Compatiy. As. regard* the other question “y 
nes %, th oat pari passu with the £600,000 pr. 


Light, and Melinm Machine Parts: some knowledge § accoun 
a profit was, I m exppein. “due to the p ae 
of Motor Vehicle Work will be an a r ye Sect...dcra ~ &. which durtea 


ations Fe a to & b ‘ 
siviug full particulars and statin: year under | a¢ the fest mcting are how ih. Cou f e Vioualy iagued. aud, Of course, will te redeemed 


review we _were able to find “— go ing! 
should be i» operation uring the: rourge hi pe resolution i a bry carried unanimously, 








required, to DENNIS BROS., Ltd., » Gullatord. 4 |employment® This item of profit will not recur in | We'have also laying of of probe Fn 
Gin | srestor portion ot ¢ tear ‘ut boats were “under | 10! Ine from ro isto Our resent “in, ines i Jaration on of a dividend. cy 
were under : oo vidend on t i 
WASTED. ,copeble GENERAL DBAUG goa | eatin Pil Cae cone neni | Scr Meet uf Magus fare eh | By eet the Slrainn olsen or ot 
Steel W — in Leeds distrit ¢ trict ¢ Sted Wan S Pia t'and | C=Pemses ; and also the profits of our distributing ds an hen this dend at the rate of 8 cent. per nouns free of 
Heavy Hydrault lic e or ones. 6 a geopmmendation. m Kiso ee _— pe | be on Ly yg ty A Of. the other is is completed. —_ 5 complet in. ine f from t! aes ome aes 7 pal ar the ordi <rtt an = respect 

. ol ‘ic. an Al 
pF ge bt gett of JUNIE tRadress. stating ase. experi. | Absdan refinery and by better ieee Walch Bare ve been Sloe fr ‘shone i Slt at and sin. for the | divi be paid op the 30th April ne a 
cred cans erenirel with copies of recent testi. | ovtaitied for some of our Products, and remainder rt. J Chuatit, seconded the ‘motion, which 
gd — wit a ¢ ae “| think we ean confidently an tae doe wid Gidalaeeiy thtoed 

monia 3, 8087, Engineer O 4 | current year fully equal to those 8 in the accoun' FLEET. The CHAIRMAN :, Tbe next business before thé 


le Our fleet now amounts to a total deadweight | meeting is the el of directors. As you will a 
payee. © ne md ep J for Jig and As ma see from the appropriation statements from the report, Sir Campbell K. Finlay was unfor 
war ing Department of large London Se ee Se een ee eg BY aj} tunately compelled, owing to the exigencies of his 


on éngi- | given at the foot of the profit and loss account, we 
f report. we have pisced ordese ter fur Government work, to resign his seat on the Board, 









































nostag oi whe pat} ~ on “appiteations, stating ace, e&-| have out of our profits paid of the SAvenices é also rpove 

Perience and salary required, to $360, The Engineer £175,547 38. Wd. made by the Burmab Oil C is | Serchasled ‘hirther ready” tonnage whouever oppor and Mr. L’ Watson, whose great knowledge of 
Office our carly days éc days to enable us to pay the reference ab share tunities occur fob D abiuty ba noes fn all ite branches and conspicuous 
v , and a y wi great. ‘antage hé COMpAY, was 
ANTED. DRAUGHTSMEN for, Elec. Eneincers, £45,843 10m. 54, due to them for interest, thereon, this | gp!) of oar yrensls which were yr AP pointed to Hil his place, A further appotutoeat 
London district, experienced the Design | latter amount being uded in the first item on the | 5, ‘are not required at the oment for our own alt seat rendered vacant by the death of Mr. 
and Construction of Small Motors and ‘Generators Sud | debit side of the profit and loss account. We hav? | transport work have been chartered st remunerative Darcy. which has been made during the past year, is 
E Apostate | —-, + a hg | - written sf the whole cost of our jast total rates feet of Lord Southborous®. whose, great ability a 

ex uired * neer re an Sant inet, Sn8, iecited © yous . " , perience uestions a dmiralty 
ones. oe saape oui d or. ‘air val. Be ae what may eo ay re dupperal pola, com 
steps. w no dou our = PTO tion in | Ww y of great benelit to com 
Lee y= DRAUGHTSMAN, One with Experience | This leaves a balance of S773 ,766 145° out Of which Pe ag Sng eg very a ch during. the ‘past few ¥: of these gentlemen, who now retire usiet 
stating : penned ud yt 7 I~ TIMBOR. eg on Fh rane 5 per gent. pet monthée. The present Persian Cabinet ts well disposed | Claw £2 of 8 of the le, Articles Of Aseooi ation. are valusbi 
* 4 annum on erence 3 rg AY we now unrest wu am sure that you w 
BULLOCK and BARBER. Ltd. Rettering, mend the payment of a similar dividend on the ordi. | Owatds this country, and, the wait sacich | heartily ou y support thelr reelection. ‘Tue diratin 
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The Protection of Ships Against 
Mines. 
No, II.* 


ALTHOUGH the” general arrangements adopted for 
towing projector type paravanes in the cases of war- 
ships and mercantile vessels are practically identical, 
the details of the installations vary considerably 
owing to the different methods adopted of recovering 
the paravane from its working position. The main 
reason for the necessity for the variation lies in the 
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Fig. 6—STEM EXTENSION PIECE 


difference between the shapes of warships and ordinary 
vessels. In the case of the former the sliding saddle 
usually fitted to the bows of merchant vessels is 
quite inapplicable on account (a) of the curvature of 
the stem, (b) the ram shaped bow, and (c) the inter- 
ference with gun-fire that a saddle plate in its stowed 
position would entail. The straighter bows usually 
met with in commercial work generally admit of the 
use of a saddle plate, but in the case of ships in which 
the fore foot is very much cut up, as is often the case in 
larger vessels, particularly in the Atlantic trade, 
the overhang would have proved excessive and a 
modified form of the stem extension had to be adopted. 


properly fastened ; it is not easy to arrange that stress | the stern of the vessel when turning under considerable 
shall come on the towing wires at all simultaneously, | helm will naturally involve the after end passing 
and the result is a side pull which tends to displace | through water unswept by the otter, so that in 
the saddle. It is not advisable, moreover, to lower | suspected waters it is advisable to turn with as small 
paravanes into the water with the ship steaming more | an angle of rudder as possible. The otters will 
than 6 or 8 knots owing to the sudden load which | remain in their correct position relatively to the ship 
comes on the wire. Otters should be got outboard 
in such a manner that when they actually enter the 
water the towing wire shal] be taut and take the of 
strain of towing. The reason for this is that if the \ 
strain is taken on the inhaul wire, the otter will take 
up an incorrect position, and the moment that it 
exceeds a roll of 45 deg. from the correct vertical, 
the horizontal depth rudders begin to act as direc- 
tional rudders, and the otter will dive alongside the | 
ship instead of going out to its proper position under | 
the action of the plane. If the lowering derrick be | 
situated at such a distance from the bow of the sbip | 
that the towing wire is taut when the otter is lowered | 
into the water no special precautions need be taken 
beyond seeing that the inhaul wire is paid out suffi- 
ciently rapidly to avoid checking the otter from taking 
up its position, but if the derrick be closer to the bow, 
then special means are needed to keep the strain on 
the wire. These devices generally take the form 4 
of bringing the towing wire from the otter up to the oe 
deck level near the break of the forecastle, and check- 
ing it there by means of an easing-out wire, which 
ensures the strain being maintained. When hoisting 
in otters the speed of the vessel is reduced, and the | / 
otters are hauled in by means of the inhaul wire and | ‘ | ae 
hoisted by means of the derrick. The saddle plate | a 

is then raised by means of the gear provided, and if a | f/ 

long voyage is contemplated, it is advisable to lift | / 

it bodily on deck. Merely for a short stay in port, it | fr 

can advantageously be left in its stowing position. | - 
One of the practical difficulties encountered in fitting & 

the large numbers of mercantile vessels to which this | “te Evcwec” 6wam Se ~ 
gear has been applied was the fact that anchors and 
cables were frequently found to be very much in the | Fis. 0—MINE SWEEPING PARAVANE OX A DESTROYER 
way, and a good deal of prejudiced opposition to the | 

use of otters even when fitted was sometimes evinced | both when turning and over a wide variation in speed ; 
by the skippers of vessels who had not the ample | when stopped, owing to their surplus buoyancy, they 
complements that are available in warships for | gradually come to the surface. On cutting a mine 
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undertaking additional duties. Nevertheless, a little | mooring the buoyancy in the mine itself causes it 
experience soon convinced them that the protective | to rise to the surface when it can be sunk by gun-fire. 











Figs. 7 and 8—PROTECTOR-PARAVANE DAVITSEHON A DESTROYER 


As a result, the point of attachment of the towing 
wire to the ship was inaccessible without a modified 
arrangement being adopted, and, in the case of war- 
ships and large liners, chains were led from stoppers on 
the forecastle through suitable fair leads down to and 
through holes in the stem extension piece, Fig. 6. A 
swivelling eye in the chain formed the point of attach- 
ment for the towing wire, and by hauling and veering 
on the respective ends of the chain on deck, this eye 
could be lowered to its working position, or it could 
be raised to the deck level. These chains, one of 
which is required for each paravane, are clearly 
shown in the illustration of H.M.S. Cambrian in 
dry dock, given on page 222 of our issue of March 7th. 
This arrangement, enforced by the shape of the 
bow, was natural.y more elaborate and more ex- 
tensive than that adopted in merchant ships. 
In their case the means adopted for recovering 
the paravar + was to fit an inhaul wire permanently 
attached te a ring on the eutter bracket and to hoist 
the “ot er,” or “M” type paravane, inboard by 
means «f a special derrick situated approximately 
op; site the otter in its working position. In war- 
shi = the inhaul wire was dispensed with, as it tends 
to reduce the spread of the apparatus from the ship’s 
side, and also creates additional resistance, and the 
paravanes were recovered by hoisting the towing 
eye to deck level, slipping a special form of tripping 
hook over the towing wire and hauling in on it. 
Before dropping the otter into the water, care must 
be taken that the saddle plate securing wires are 
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value of the apparatus was far in excess of the trouble |The cutter b'ades. made of “Triumph Superb” 

required for its manipulation and the objections to | steel and specially hardened, are capable of cutting a 

it soon died out. number of moorings without damage, and ean readily 
Once in the water the otter needed no attention. be replaced if found to be damaged. 

The usual lengths of towing wire varied a little, Careful inspection of the towing wires is necessary 
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Fig. 9—-DIAGRAM ILLUSTRATING EFFECT OF “TADPOLE” 


depending on the size of the vessel, being generally ; after each run. A considerable amount of difficulty 
about 45 to 55 yards, and.the position of the intaul | was experienced with these wires during the early days 
wire where it cut the surface of the water was an | of paravane equipments, owing to the jerking tension 
accurate guide tothe position of the otter. In the | on them setting up vibration that caused rapid frac- 





case of ships of great length, the path swept out by | ture of the individual strands, and a very large number 





294 


THE ENGINEER 





Marca 28, 1919 








of types of wire were tried before success was eventu- 
ally obtained. The wire usually adopted is about 
2kin. in cireumference, and is composed of three 
strands of thirty-seven wires each. Similarly, the 
attachments to otter and saddle plate need frequent 
examination to make sure that no undue wear is 
taking place. The life of the wires in service depends 
largely on the speed of the vessel. 

Turning from the protector arrangement of para- 
vanes to those of the mine sweeping type, there is 
little difference to be noticed in the design of paravane 
itself, except that the size is rather smaller, the body 
being shorter and of less diameter than in the pro- 
tector paravanes. Although the high-speed mine- 
sweeping arrangements can be adapted for use from 
the stern of light cruisers, it is specially designed for 
use in .destroyers, and Fig. 10 shows the arrangement 
usually adopted. The gear consists essentially of two 
rotary davits, one on each extreme quarter, and situ- 
ated as far as possible aft and clear of the propellers. 
These davits are used for hoisting the paravanes 
outboard from their stowing positions, and are fitted 
with dropping tongs very similar in design to the old 
torpedo dropping gear, such as was used in ships’ steam- 
boats in lieu of tubes. For hoisting in the paravane 
the davit is fitted with a small auxiliary derrick, which 
is made use of to get the paravane back again into the 
jaws of, the tongs, when the davit, which is of the all- 
round type, can return it again to the stowing posi- 
tion. The general design of davit is clearly illustrated in 
the engravings Figs. 7and 8. For handling the towing 
wires two steam winches are fitted ; they are genera#y 
placed slightly forward of the after gun position, so 
as not to obstruct its angle of fire, for which reason 
also the davits can be moved through an arc of 90 deg. 
if necessary, their stowing position being horizontal. 
The winches are of the reversible, two-cylinder type, 
and are fitted with index plates to show what length 
of towing wire is out. The starboard winch of the pair 
is fitted with a jackarm and auxiliary drum for 
handling the “‘ tadpole ’’ towing wire. 

As towing from the stern entails an above-water 
position for the point of departure of the wires, the 
position which these wires would take up, unless con- 
trolled, would obviously leave a large space unswept, as 
indicated in Fig. 9, no matter how close to the centre 
line of the vessel the fairleads were fitted. To maintain 
the depth indicated in Fig. 9, therefore, a “‘ tadpole ” 
is fitted. It consists of an egg-shaped body, designed 
to provide a limit to the negative buoyancy of this 
towing wire depth control apparatus. The tadpole 
is fitted with a plane similar to those on the paravanes, 
but arranged to lie horizontally when in a working 
position. The tadpole is towed by means of a separate 
wire from those of the paravanes, and the length 
is adjusted to suit the depth at which it is desired 
to operate the paravanes. and which is often 20ft. or 
25ft. for sweeping purposes. Between the tadpole 
and the vessel is a 4-eyed plate, to which are attached 
the towing wire and the two blocks which serve to 
guide the paravane wires, which, for sweeping pur- 
poses, are generally of considerably greater length 
than the wires fitted to ‘‘ protector ”’ sets. Destroyers, 
in view of their light draught of water and the 
general inconvenience of the installation in their case, 
are not worth fitting with protector type equipment. 

This type of sweep enables wide paths to be swept, 
even at very high ship speeds—26 to 30 knots, for 
instance. Naturally the resistance of the wires tends 
to reduce the speed of the ship. and as the vessel must 
be slowed down to about 8 or 10 knots in order to get 
in the paravanes, an urgent demand for an immediate 
increase of speed would probably best be met by 
cutting all three towing wires, and casting the whole 
equipment adrift. The high-speed mine sweep came 
in for much adverse criticism from destroyer officers; 
it was not like the protector equipments which 
definitely saved a vessel from destruction ; on the 
other hand. even the Jatter in many cases was regarded 
as a cumbrous and weighty addition—there were some 
10 tons or more of it—in proportion to its utility. 
This is far from being a fair criticism of a device 
which was developed under war conditions in the face 
of very considerable difficulty, and which, in spite of 

the cost of fitting it to some three thousand morcantile 
vessels and to Allied warships of all types, has been 
the means of saving vessels, the value of which in cash 
alone exceeds by many times the amount spent in 
applying it universally. 

The success which has attended the use of this 
apparatus is a remarkable tribute to the efficiency of 
the design, and the inventor, Commander Burney, 
C.M.G., is to be heartily congratulated on producing 
a device of such striking originality to overcome 
conditions of a very particular and pressing nature. 








The Measurement of Gauges. 
By E. A. FORWARD. 
No. II.* 
THE second class of gauge consists of those which 
may be described as three dimension form gauges. 
The simplest of them is the plain conical plug and 


it is dealt with in exactly the same way as the tapered 
plate check of Fig. 3. The gauge is erected vertically 
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on a surface plate and, when of small size, is held down 
by a screw clamp bearing on its upper end. Cylinders 
are then applied, as" before," at different heights and 
micrometer measurements*“taken over them; the 
measurements are taken on different diameters to 
test the roundness of the cone. The readings are 
then compared with the calculated nominal values 
and the errors noted; the angle of the cone or its 
diameter at any height may also be determined. 
The squareness of the cone with the base on which 
it stands can be tested by abevel gauge. It should 
be noted that a diameter measurement over the 
sharp corners at the larger end of a cone is unreliable. 

In the combination of flat cone and cylinder shown 
in Fig. 12 (a), the cone is measured by means of two 
rollers of different sizes, a small one touching the 
cone near its smaller end and a larger one touching 
the cone near its upper end. Johansson gauges are 
packed under the rollers until the latter are in con- 
tact with the cylinder and cone simultaneously, the 
measurements being repeated on several diameters 
to determine the concentricity of the cone and 
cylinder. From these measurements, the diameter 
D and the diameters of the rollers, the cone angle 
and its distance from the end of the gauge can be 
calculated. The same method applies to the com- 
bined cones of Fig. 12 (5). 

Another combination of cones is shown in Fig. 13, 
where a flat conical dise has a cylindrical central hole 
and one face slightly coned. The disc is laid on 
a surface plate with its smaller end downwards and 
its outer cone is measured by cylinders in the usual 
way. If the generating line of the cone is seen to 
be straight, two cylinder positions only are necessary, 
one near each end of the cone, but a third measure- 
ment midway between is desirable as a check on 
the others. The diameter of the central hole is 
best measured by means of two rollers placed inside 
the hole with Johansson gauges between them, 
while its concentricity with the outer cone is tested | 
by taking micrometer measurements A, over a vertical | 
roller placed inside the hole and a horizontal roller | 
placed in contact with the outer cone, both rollers | 
being at the same height as shown. The distance A 
should, of course, be constant all round the disc. 

The shallow face cone is measured as_ follows- 
see Fig. 14. The gauge is laid cone upwards on a| 
surface plate and a wide faced straight-edge is mounted | 
over the gauge at a definite height above the plate. | 
Johansson gauge measurements J, J are then made | 
from the under side of the straight-edge to the top 
of a steel ball resting on the coned face at different | 
radial distances from the centre of the hole, and at | 
different diameters of the dise. If a plug which| 
fits the hole is available, a ball can be placed against 
it for the lowest position, while for the others a/| 
second ball can be set at different distances from the | 
first one by means of flat ended rollers of known | 
lengths, care being taken to keep the two balls in a 
radial line. If the central hole is small enough a 
steel ball resting on the radiused edge of the hole 
may be used as a centring device, but in that case 
& measurement over two balls, touching the cone 
and centre ball at opposite ends of a diameter, is 
required also. The radius on the edge of the hole 
is most easily tested with a template, but points on 
the curve can sometimes be measured by finding 
the heights of different sized balls resting centrally 
on the radius, or else the heights of various small 
balls resting on the curve and touching the central 





ball or cylinder. Knowing the nominal dimensions 
of the gauge and the positions of the balls, the various 
heights can be calculated and compared with the 
measured heights. 

Conical holes are generally measured by means of 
conical check plugs, but-it is found-in practice that 
where fine limits and lengths are involved this method 
is not always satisfactory, so that direct measure- 
ment by means of balls is often necessary. If the 
holes are fairly small and have moderate cone angles, 
steel balls of various sizes are placed in the hole and 
their distances D from the end of the hole are 
measured by a depth micrometer or Johansson 
gauges—see Fig. 15 (a). The balls used for these 
measurements are ordinary Hoffmann bearing balls. 
If the cone angle is very small usually only one size 
of ball will fit in the hole, touching it at a certain 
point in the length. In this case the ball, or a smaller 
one, is raised to various heights by inserting small 
cylinders between the ball and cone, as in Fig. 15 (6), 
and the distances D are measured as before. The 
cone angles and diameters are then calculated from 
the known sizes of the balls and cylinders and the 
distances D. 

Larger conical holes—Fig. 16—will be measured 
either with one pair of balls and Johansson gauges 
between them, the balls being packed up at various 
heights as shown, or else with balls of different sizes 
resting on the surface plate and touching the cone 
at different heights. Another gauge—Fig. 17—has 
a shallow conical recess with a concentric central 
hole. The cone diameter is measured as above, 
while its concentricity with the hole is tested by 
measuring the distance from a plug fitting the hole 
to a ball resting against the cone, this distance being 
taken all round the plug. In all these gauges the 
squareness of the hole with the end faces is tested 
by a bevel gauge. 

Castellation or spline gauges such as those shown 








in Fig. 18 have their diameters and widths measured 








in the ordinary way, while the symmetry of the 
splines‘is’tested by placing cylinders in the angles and 
taking “micrometer ‘measurements A over them as 
indicated. Each pair of splines is taken in turn and 
from the measurements their circumferential relation 
can be determined. The corresponding ring gauge 
can, if large enough, be treated similarly after the 
slots have been fitted with packs of Johansson 
gauges. Rollers are placed in the angles formed by 
the packs, and the distance D between each pair 
is measured. The symmetry of the slots with respect 
to the centre of the hole is tested by the aid of a 
straight-edge 8S, placed across one pair of slots. 
Measurements J, J are taken from the straight-edgw 
to rollers R, R, placed beside the packs in the other 
slots. The depths of the slots may also be measured 
from this straight-edge if no plug fitting the hole is 
available—see Fig. 18 (c). 

A serration gauge is shown in Fig. 19. In this 
the angle of the grooves is determined by taking 
diametral measurements D over pairs of small 
cylinders resting in opposite grooves, two or three 
different sized pairs being used. The maximum 
diameter of the gauge is measured by micrometer, 
and the minimum diameter is obtained by taking 
measurements over a pair of small triangular prisms 
which rest on the bottoms of the grooves. These 
measurements are most conveniently made in a screw 
measuring machine of the ‘‘N.P.L.” type. The 
pitch of the serrations may be found by taking direct 
measurements P over groups of teeth which have 
their outer faces parallel with one another, or measure- 
ments may be taken over cylinders resting in grooves 
adjacent to or near one another. 

There still remain the more complicated “* position ” 
gauges, that is gauges which test the relative positions 
of holes, slots, pins, &e., in the work, and the checks 
for the same. Gauges of this kind generally have a 
tolerance of + 0.00lin. on their position dimensions 
ard 0.00lin. on diameters and lengths, while a 
standard check for the same should be as near to 
nominal size as possible in all its position dimensions. 
When using a check the gauge tolerance is allowed 
for by making the various test pins used with it 





| smaller than the corresponding holes in the gauges. 


A workshop check would, of course, be satisfactory, 
if its several dimensions were within the gauge 
limits, but it is better generally for workshop use 
to have a part check for each position element of 
the gauge, these being more easily made and measured. 

Position gauges vary considerably in their form, 
and their treatment differs accordingly, but each 
will consist of certain elements combined in different 
ways. For their satisfactory measurement the 
Johansson gauge is a necessity. Some of these 
elements and their treatment will be briefly indicated. 

1. The parallelism and distance apart of two pins 
or holes. 

Here micrometer measurements over the pins 
or Johansson measurements between them at different 
points along the pins are sufficient. For holes, 
plugs must be fitted into them and the same opera- 
tion performed. 

2. The position of an inclined hole with respect 
to some other part of the gauge. 

Frequently the inclined hole passes through a 
cylinder as in Fig. 20, and in this case a pin is fitted 
to the hole and its slope and height are determined 
by measuring the heights J, J under a roller touching 
the pin and cylinder at its entry and exit. Placing 
the cylinder on its side on the surface plate, and finding 
the height H which will bring the pin to a horizontal) 
position, will show if the axis of the pin passes through 
the centre of.the cylinder or not. The position of the 
sloping hole, relative to another hole A parallel 
to the axis of the cylinder, would be determined by 
simultaneously fitting a Johansson pile J under a 
pin fitted into that hole, as shown in Fig. 20 (6). 
The radial positon of the hole A would be found by 
measuring the maximum or minimum distance from 
its pin to the edge of the cylinder, this being done at 
each end. Parallelism in the plane at right angles 
is tested by ascertaining if both ends of the pin are 
at the same height when the cylinder lies so that the 
pin is at the height of its axis. 

In the case of two angular holes passing through 
a cylindrical block, such as those shown in Fig. 21, 
their angles with the ends or axis of the cylinder 
would be determined as above. Their angular 
relation in the plan view would be found by placing 
the cylinder on its side, packing up one pin to the 
horizontal position, and ‘then finding the height 
of a horizontal rojler touching the other pin and 
the surface of the cylinder as shown. i 

3. The relative positions of a pin and a slot or line 
are tested in a similar way—see Fig. 22. ,A pin is 
fitted into the hole and a slip into the slot; the 
cylinder is laid on the surface plate and the pin is 
packed up by Johansson gauges until the slip or 
line is horizontal. 

A typical position gauge check is shown in Fig. 
23. It consists of a ring with two small holes through 
it parallel with its axis, an oval hole through it 
radially, a sloping hole, radial in plan, passing from 
the inner surface of the ring into one of the small 
holes, a pair of half-holes on the inner edge and a 
line on the outside. 

The angle of the internal sloping hole in this check 
gauge maybe found as follows: A pin is fitted 
tightly into the hole and its radial position is checked 
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DIAGRAMS ILLUSTRATING THE MEASUREMENT OF GAUGES 
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as previously described. A ball is then placed under 
the pin and is held centrally by a ring jig as shown 
in Fig. 24; the distance D from the lowest point 
of the ball to the bottom of the check is now measured 
by a depth micrometer. At the upper end of the 
pin a small roller is packed up from the top of the ring 
until the roller is in contact simultaneously with the 
pin and with a square block touching the outside of 
the gauge. 

The test pins fitted into holes in position gauges 
must be exactly round, parallel and straight, and must 
be good fits in the holes. 

_ For most of the gauges mentioned it is good prac- 
tice to make the necessary calculations in the drawing- 
office beforehand, and to indicate the method of 
measurement, with cylinders, &c., on the working 
drawings. 

A few notes on the instruments used in the foregoing 
methods of measurement may be added. Useful 
straight-edges may be made from ground steel stock 
0.25in. thick, their edges being finished On a surface 
grinder straight and parallel to 0.000lin. Knife- 
edged straight-edges, squares and bevel gauges 
should be used, but if‘of the usual tempered kind, 
they should be trued up. occasionally, as they wear 
rather rapidly. Large squares for setting up gauges 





in should have square-edged blades about 0.125in. 
thick, and their blades and stocks should be of uniform 
width as well as truly square with one another. Sur- 
face plates for laying gauges upon may be of the 
ordinary planed or scraped varieties, but where 
measurements are to be taken from the face of the 
plate, or where rollers or balls are to lie on it, then 
the plate should have a finely finished surface. Last, 
but not least, we have the indispensable Johansson 
gauges, which have practically revolutionised and 
greatly simplified the art of intricate gauge measure- 
ment; indeed, one often wonders how, under existing 
conditions, we should get on without them. 








Holland’s Third Industries Fair. 
No. ITI.* 


In our second article we described the goods at 
the Fair in sections 1 to 18. We shall now proceed 
to refer to those in succeeding sections. 

Section 19, which was devoted to “* Machines and 


* No. Il. appeared March 21st. 
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Apparatus for Special Purposes,” had the largest 
number of participators—fifty-eight—of any section 
we have dealt with up to the present, and it was one 
of the most interesting of the whole Fair, partly, no 
doubt, by reason of the fact that the exhibits were so 
diversified in character. They varied, indeed, from 
machines for desiccating vegetables to washing 
machines and mangles ; from chemical apparatus to 
rubber machinery ; :and from air compressors to 
gas irons. It would be manifestly impossible even 
to give a mere list of the firms and of their principal 
manufactures ; moreover, the time at our disposal 
did not, unfortunately, permit us to give to many 
of the sample rooms as much attention as we should 
have liked to give them. We must, therefore, 
content ourselves with making mention of a selection 
of the firms represented, and by saying that the 
mechinery and apparatus which we examined were, 
for the most part, distinguished by excellence of 
workmanship, though we failed to detect anything 
of outstanding novelty. Several of the firms, how- 
ever, were exhibiting goods the manufacture 
of which was either new to them or to Holland, and 
which had been made simply because they were 
unobtainable from outside countries. It is fairly 
certain that much trade will, consequently, be lost 
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to makers outside the country, ourselves included, for 
a proportion—and possibly a large proportion— 
of these businesses started since the war will, un- 
doubtedly, persist. 

But to turn to the exhibits. One of the largest 
in the section was that belonging to the firm of van 
Burkom and Son, of Amsterdam, which makes fans 
for all purposes, including ventilation, drying plants, 
&e. The van Berkel’s Patent Company—or to give 
it its Dutch name, Maatschap»ij van Berkel’s Patent 
—of Rotterdam, which we mentioned as exhibiting 
automatic balances in Section 18, and which used in 
pre-war times to confine itself to making such machines 
as those used for cutting up meat and cheese, has 
now added machine tools to its output. The tools 
shown included lathes, drilling machines, shapers, 
milling machines, &c. In the sample rooms of 
Mr. P. A. Kruyer, who specialises in machinery for 
vegetable desiccation works, salt works, jam factories, 
soap works, &c., there were on view such entirely 
different things as a locomotive wheel press and a 
pneumatic hammer, the latter in operation. Air 
compressors, suction gas engines, ice and refrigerating 
chines were shown by the Apeldoornsche Machine- 
fsbriek en Metaalgieterij; grinding and bakery 
machinery by G. F. K. Brommeyer, of Amsterdam. 
and the Nederlandsche Fabrick voor Molenbouw, of 
Waddinxveen ; chemical apparatus end machinery 
bv Duyvené de Wit and Co., of Amsterdam, Gebrs. 
Klinkenberg, of Wormerveer, and the N. V. Machine- 
fabriek ‘‘ Zevenheuvel,’ of Arnhem; rubber 
mechinery by J. L. Nering Bégel and Co., of Deventer, 
and by Verschure and Co., of Amsterdam; plaiting 
machines by Gebroeders Zee, of Rotterdam, and 
by Heggeler and Eitink, of Enschede ; and polishing 
machines for use in the electro-plating and kindred 
industries by M. A. Fonville, of Utrecht, by E. Hamer, 
of Nijmegen, and by Louis van der Hoorn, of Utrecht. 
The exhibit of Egbert Hamer, of Nijmegen, elso in- 
cluded, in addition to small motors, fans, tumbling 
barrels, &c., equipments for electro-plating with nickel, 
copper, zinc, gold and silver. In this section, too, 
there was the small amount of machinery for use 
on the farm—it could not be correctly termed agri- 
cultural machinery—which the Fair contained, and 
it was but little. The N. V. Machinefabriek Bedurner, 
of Bedum, which manufactures threshing mechines 
and straw-presses, had a handy portable steam engine 
at work, end working very sweetly ; the N. V Ter 
Borg and Mensinga’s Co., of Appingedam, showed 
straw, hay and wood-wool presses, and the Til- 
burgsche Landbouwmachine and Motorenfebriek 
had in operation a threshing machine driven by an 
oil engine. It is a significant fact, seeing that 
Holland is a country which relies to such a large 
extent.on the cultivation of the soil, that agricultural 
machinery proper was, as far as we were able to dis- 
cover, so poorly represented at the Fair. We may be 
doing someone an injustice in saying this, but we 
did not see a single plough—to take one example. 

Mention should be made of what we were informed 
was the one and only firm in Holland which makes 
textile machinery. It is that of the N. V. Tattersall 
en Holdsworth’s Machinefabrieken en Magazinen 
‘De Globe,’ of Enschede—doubtless an offshoot 
of the Burnley Company. It showed various textile 
machines and accessories. Nor should we forget 
to make reference to the N. V. Hollandsche Con- 
structie Werkplaatsen, of Zoeterwoude near Leyden, 
the business of which is chiefly concerned with 
constructional steel work, hoisting machinery, railway 
material and smith’s work. 

Finally, we may say, without mentioning any names, 
that there were represented in this section makers of 
tile and briquetting machines; capsule making 
machines; cash registers; horse-drawn street- 
sweeping machines; air ejectors for condensers, 
&c., crushing and grinding machinery; washing 
machines, centrifugals, &e.; apparatus for acetylene 
welding ; special devices for the economic production 
of steam ; machines for use in shipbuilding ; harden- 
ing and tempering furnaces for solid or gaseous fuel ; 
water filters ; toothed gearing, &c. 

Section 20 had an even larger number of partici- 
pators than Section 19. There were no less than 
eighty-two of them. The ground covered was wide, 
as may be gathered from the official heading which 
was “metal articles, heating, lighting, sanitary 
articles, waterworks implements.” Even that head- 
ing does not, however, give an adequate clue to the 
very large variety of goods which were on view. In 
addition to several exhibits which we shall specifically 
mention, we may say that makers of the following 
articles were represented, in the case of some of them 
several times over :—Revolving doors, locks, &c. ; 
cooking utensils; gas and electric ovens and heaters ; 
kitchen ranges, boilers, &c.—in one case that we saw 
@ model kitchen had been fitted up; artistic smith’s 
work; aluminium utensils; metal buttons; electric 
lighting fittings of all kinds; metal sieves ; tin boxes 
for numerous purposes; gas and water fittings ; 
capsules and stoppers for bottles ; casement fittings ; 
shop fittings ; anti-friction metal; sanitary earthen- 
ware and concrete articles; galvanised iron articles 
for the building trades and household use ; enamelled 
metal ware; fire-grates, water heaters, radiators, 
&c.; steam fittings ; brass fittings of all kinds, &c. 

In addition to the foregoing there were several 
exhibits which call for more detailed mention. The 
* Auping”’ firm, of Deventer, the original output 





of which consisted of spring mattresses and iron bed- 
steads of various kinds, including those for ordinary 
household use, and those for ships and hospitels, 
hes turned its attention to other hospitel requisites 
and has managed to produce some really excellent 
things. In addition to numerous articles and fittings 
specielly designed to meet the needs of the operating 
theatre, we saw first of alla portable metal operating 
table, which was particularly intended for use in the 
field, and which could be made to assume several 
positions for various types of operations. The appa- 
ratus, though remarkably light, was wonderfully 
rigid, and the fact that it was enamelled all over 
would render the tesk of sterilisation comparatively 
essy. Then there was a four-whec] trolley, by means 
of which hospital beds could be lifted from the floor 
and wheeled from place to place. The trolley is 
pushed under the bed from the side, and when in 
position a lever is moved through an angle of 180 
degrees, which causes the top of the trolley to lift, 
and with it the bed, which is raised several inches 
from the floor and remains securely balanced on the 
trolley. 

Ir Frits. M. Beukers, of Schiedam, who specialises 
in the ventilation and heating of buildings, exhibited a 
fuel economiser intended for use in central heating 
installations ; G. Dikkers and Co., of Hengelo, showed 
some particularly good bronze and yellow metel 
castings for pumps; the Hengelosche Electrische 
Mechanische Apparaten-Fabriek, of Hengelo, hed 
on view exemples of its miners’ lamps; and there wes 
quite a striking exhibition of scoops, spedes and 
similar erticles, as well as numerous exemples of 
drop stamp work and press work, such as 
sprocket wheels, cranks, &c., by J. B. van 
Heyst and Sons, of the Hague, who were among 
the few who had been allowed to meke an open 
display. The Metaalbuizenfabriek ‘‘ Excelsior,” of 
Schiedam, showed junction and service boxes for 
electric cables, and sherardised boxes of various 
kinds. Acetylene gas apparatus was exhibited by 
two firms : the Nederlandsche Gasaccumulator Maat- 
schappij, of Amsterdam, and the N. V. Technisch 
Bureau van Gerpheide en Heuff, of the same city. In 
the case of the first named the acetylene was in the 
compressed form, and was shown as applied to search- 
lights, railway signals, vehicle lights, as well es for 
welding. In the second case the epplications were 
principally in the direction of welding and cutting 
metals. As an example of what is being done in the 
way of acetylene welding the N. V. Hollandsche 
Plaatwellerij en Pijpenfabriek, of Velsen, hed brought 
to the Fair a huge steel spar, which would have been 
suitable for a ship’s yard or the jib of a derrick, and 
which had been acetylene welded from end to end. 
This firm, we mey say in passing, also specialises in 
coating metals with lead or tin. 

Two exhibits of electric incandescent lamps 
attracted a very considerable amount of attention. So 
much was this the case with regard to one of them— 
the N. V. Philips’ Gloeilampenfabrieken, of Eindhoven. 
which, we were informed, is the largest manufacturer 
of incandescent lamps in Holland—that though we 
tried on severel occasions we were unable to get 
sufficiently near to meke as close an examination es 
we would have wished of the three sample rooms— 
made into one compartment—which were occupied 
by this firm’s exhibits. However, we observed, in 
addition to numerous different types of half-watt and 
other incandescent lamps, exemples of Réntgen 
tubes, detectors for wireless telegraphy, &c., as well 
as of small electric heating furnaces and stoves. We 
may mention, in passing, that in the evenings this firm 
gave exhibitions of flood lighting by illuminating, 
from a distance away, the lofty square tower of the 
Dom, Utrecht’s principal cathedral, which is visible 
from all parts of the city. The other exhibitor of 
electric glow lamps in this section was the N. V, 
Pope’s Metazldraadlampenfabriek, of Venlo, which. 
among other things, had a rather striking exhibit of 
three lamps, (a) an ordinary drawn wire lemp, with 
the filaments strung vertically in the usual way ; 
(6) one of the firm’s horizontal spiral filament lamps, 
with a blue reflector, and of the same nominal candle- 
power as (a) ; and (c) another horizontal spiral filament 
lamp of half the nominal candle-power of either of the 
others, and also with a blue reflector. Attention was 
drawn to two things—first, that immediately below 
the lamps the illumination afforded by even the less- 
powered lamp (c) wes very considerably greater than 
that given by the lemp (a), and, secondly, thet, by 
reason of the blue reflector, coloured fabrics could be 
matched much more accurately than was possible 
with lamp (a). It was asserted, indeed, that the effect 
on colours was exactly the same as that of sunlight, 
but as to that we hed no means of judging. It may 
be added that it is further claimed that, for a given 
expenditure of power, the illumination given by these 
horizontal spiral filament lamps, vertically below the 
lamp, is ten times that given by an ordinary drawn 
wire filament lemp. 

While on this subject of lamps, we wish to make 
mention of an omission which we inadvertently made 
when referring in our lest article to Section 18. It 
was the exhibit of P. J. Kipp and Sons, of Delft, which 
wes of a very veried cherecter. One of its leading 
features was & most interesting arrey of vecuum 
tubes of numerous types, some being for special use 
in wireless telegraphy. There were also some well- 
designed sterilisers for surgical work, as well as 





distilling apparatus. Its affiliated company—Kipp’s 
Telefoonfabrieken, also of Delft—hbad on view, jy 
addition to other telephone apparatus, some smal] 
telephone exchange sets, such as those used in lerge 
offices and works. 

To return to Section 20. The N. V. L. Zélanders 
Electrotechn en Techn. Handelsvennootschap, of Am 
sterdam, hed an extensive exhibit of electrical eppa- 
ratus, including small motors and motor-driven fans ; 
Rencker and Sons, of Utrecht, showed a selection of 
wrought iron work, specielly intended for railway and 
tramway rolling stock, as well as a variety of castings ; 
while the Technish. Bureau Bischoff, of Amsterdam, 
showed its “‘ Pobi ” stokers. 

Taking the section as a whole, while it cannot be 
said that it disclosed anything of startling novelty, 
there wes certainly displayed an astonishing number 
of manufactures, some of which, we were informed, 
hed only been carried on in Holland during the last 
few years. 








Electric Welding and Welding 
Appliances. 
No. VIT.* 


RESISTANCE WELDERS OF THE BRITISH INSU. 
LATED AND HELSBY COMPANY. 


To say that the British Insulated and Helsby 
Cables, Limited, of Prescot, Lanes., makes an infinity 
of machines for electric welding on the resistance 
system would, of course, be an exaggeration, yet one 
is almost tempted to make such an assertion when 
contemplating the multiplicity of designs which 
it has evolved for effecting numerous operations. 

We shall not attempt, therefore, even to give a 
full list of, much less to describe all the machines 
which it is- prepared to supply, though such a 
description would be full of interest, but shall content 
ourselves with referring to what may be termed a 
fairly representative selection. We may premise 
what we have to say by explaining that the electric 
arrangements involved in all the mechines are 
fundamentally the same as those employed in all 
systems of resistance welding. That is to say,each 
machine embodies a transformer wound so as to 
perform the particular work desired under the 
conditions of voltage and periodicity of the supply 
eurrent available. The secondary coil of the trans- 
former consists of a single convolution, having a 
large eross section of copper, which terminates 
externally in two electrodes, which are of various 
forms. The pieces to be welded are brought between 
these electrodes, thus completing the electric circuit 
of the secondary coil, so that when the primary 
sircuit is closed a heavy current flows in the former. 
As the resistance to the flow of that current is practi- 
cally all centred in the surfaces in contact—since 
the ohmie resistance of the secondary winding is 
comparatively negligible—great heat is developed 
between the electrodes, and the material between 
them is quickly brought up to welding temperature. 
There is in each machine provision for regulating 
the pressure at the points of contact, and also for 
eutting off the current at the right moment. The 
later operation is, in some cases, performed auto- 
matically, though in others it is effected by a separate 
motion. Generally speaking, too, there are means of 
altering the current in the secondary by means of 
tappings or the primary winding. Such in brief 
outline are the general principles underlying the work- 
ing of the machines, which we can now proceed to 
refer to in greater detail. 

In the first instance attention may be drawn to 
butt welding machines, of which the company makes 
various types to suit different purposes, the prin- 
cipal being :—(1) Welders for wire with automatic 
upsetting gear for uniform section iron, steel or non- 
ferrous metals; (2) welders for manufacturing 
purposes with hand or automatic upsetting gear 
for irregular section, iron, steel, or non-ferrous metals ; 
and (3) chain welders. , 

‘Wire welders” is the term which the firm itself 
applies to the machines in category No. 1, and some 
of the machines made are capable of dealing with wire 
with as small a diameter as 0.024in. Other and larger 
machines of the same type are, however, able to 
weld material up to 1 square inch in cross section. 
Such machines are all fitted with automatic upsetting 
and current control gear. With them the parts to 
he welded are clamped between the jaws of the 
welder and the ends held together under spring 
pressure. When the current is switched on heating 
occurs at the junction of the two pieces, and when the 
heat is high enough to permit of it, the ends are 
forced together -into still more intimate contact 
by the action of the spring and the current is auto- 
matically switched off. Wires joined in this manner 
are subsequently redrawn so as to do away with the 
thickened portion where the upsetting has taken place. 

The machines in the second category are used for 
such manufacturing purposes, amongst a host of 
others, as welding pipes, refrigerator coils, milk can 
rings, perambulator rims, printers’ chases, fittings 
to casement frames, carriage and coach work parts, 
trellis work, coupling links, brake rigging, travelling 


* No. VI. appeared March 21st. 
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pag frames, low grade steel shanks on to high grade 
steel tools, drills, taps, &c., lubricators, valves, tires, 
&c., and for the building up of drop-forged parts into 
complete forgings. They work very much as do the 
so-called wire welders, saving that in the majority 
of cases the switch and upsetting gear are hand con- 
trolled instead of being automatic. 

The chain welders really form a class by themselves, 
though the general principles involved are very 
much the same as those of the other machines, as 
we shall show when we come to describe them. 

Two examples of the firm’s butt welding machines 
are shown in Figs. 25 and 27. The first-named is 
what is known as welder No. 57, and it has been 





a triple-path cam, which operates all the tools forming 
the links. The centre path pushes forward the main 
slide which carries a parting-off tool and two bending 
tools, which form the link into a U shape, from the 
back of the mandril. The two side paths operate 
levers carrying the tucking tools, which close the 
link at the front of the mandril. The second cam 
on the back shaft operates a gripping lever, which 
holds the wire while it is being parted off. The 
length of the part of this cam can be varied. The 
adjustment for gripping different diameters of wire 
is made by a screw at the gripping end of the lever. 
The third cam operates the feed. It is made adjust- 
able, so that any length of feed can be obtained to 




















Fig. 25--B.1.W. BUTT WELDER, No. 57 


designed to deal with welds up to 5 square inches in 
cross section, and to be suitable for welding bars, 
tires, &c. It will be observed that the jaws open 
and shut horizontally, and that the pressure is applied 
hydraulically, the electric current being turned on 
and off by means of the foot pedal. There is, of 
course, &@ water circulation for cooling. The trans- 
former is contained in the cast iron base, and different 
tappings on the primary can be employed by means 
of the switch, shown at the left-hand side, for work 
of different characters. Eye bolts are provided at 
the top of the casing, so that the whole plant can be 
slung and carried to the point where it is desired to 
use it. 

The machine shown in Fig. 27 differs from the fore- 
yoing in several respecis. It is smaller, for one 
thing, being only intended to deal with welds up to 
2 square inches in area, and the pressure is applied 
by the spoked hand wheels acting on a screw and a 
series of levers. The current is turned on and off by 
means of the hand switch on the left-hand side. The 
articles to be welded are gripped in the jaws by the 
two hand wheels, and the jaw carriers, which are of 
stout proportions, are all of them provided with water 
circulation. The machine is particularly intended 
for welding drills. 

The manufacture of chains from coils of wire is 
carried out by two machines, the first of which bends 
the links and threads them into a chain, while the 
second forms the welds. Although the first machine 
does not correctly come within the scope of these 
articles, it is necessary to describe it, since the com- 
plete process cannot properly be understood without it. 
Three sizes of machine are made. They deal respec- 
tively with wires having diameters of from °/,,in. to 
18/yin., */gin. to 5/,gin., and 5/,in. to 7/,gin. The 
smallest machine turns out from fifty to sixty 
links per minute, and takes from 1 to 2} horse-power 
to drive it ; the middle size machine can make from 
forty to fifty links per minute, and requires from 
2 to 4 horse-power ; while the output of the largest 
machine is from twenty to thirty links per minute, 
and a horse-power of from 3 to 7 is needed to drive it. 
One of the machines is shown in Fig. 26. The minimum 
proportions of the links made on these machines are 
—length 5 diameters of wire, and width 3} diameters 
of wire. The machines are belt-driven and pro- 
vided with fast and loose pulleys. The control is by 
the hand lever seen at the right-hand or driving end. 
There is also a foot-operated lever which is attached 
by chain to the hand lever, and which, when depressed, 
throws the belt on to the loose pulley and brings into 
operation a brake which acts on the fly-wheel, thus 
enabling the machine to be stopped almost instantly 
In case of emergency. Power is transmitted to a back 
shaft through a pair of double heligal wheels. Mounted 
on the back shaft are three cams, the first of which is 





suit any link within the range of the machine. From 
it the feed slide is operated through a bell crank lever, 
the feeding end of which is fitted with a device 
which grips the wire on the feed stroke of the slide 
and automatically releases it when the end of the 
stroke is reached. This gripping device is fitted with 
a small cam which enables it to be thrown out of 
action at any time, but the main use of which is to 
allow the machine to be started up and the motions 
put into operation before actually starting to make 
chains. The cam is fitted with a lever for finger and 
thumb operation, and should be put in action when the 
slide is on the back stroke. 

Running from the front to the back of the machine 


The mandril is in two parts, upper and lower. 
The latter is stationary, and only acts as a stop and 
stiffening block for the upper mandril, round the 
bottom end of which the link is bent. A groove is 
formed down the front of the lever for convenience 
in lacing. An adjustable cutting die is fitted so that 
the wire may be parted off clean. On the extreme 
left of the machine is a straightening device. 

In operation the first 2ft. or 3ft. of the coil of wire 
are straightened by hand, and the end is threaded 
through the straightening rollers—which are slacked 
off for the purpose—through the gripping device or 
the feed slide, and through the cutting die until it 
—the end—projects through about jin. on the man- 
dril side. The straightening device is then adjusted, 

| after which the fly-wheel is turned round until the 
| shearing tool cuts off the projecting jin. of wire. 
| After adjusting the feed grip, main grip, length of 
feed and stroke of lacing spindle to suit the wire and 
link, the machine is ready for work. The belt is first 
thrown on to the fast pulley. Then, when the feed 
| slide is on the back stroke, the small cam is slipped 
over and the feed grip thus put into action. The 
machine then works automatically. 

The cycle of operations is as follows :—On the 
forward stroke of the feed slide the wire is pulled 
through the straightening rollers and the end is fed 
behind the mandril. As the slide reaches the end of 
the feed stroke, the main grip comes down and holds 
the wire on the anvil. Meanwhile the back slide is 
moving forward, and as soon as the wire is gripped 
the shearing tool cuts off the length of wire necessary 

| to form the link. This piece of wire is caught by the 
| back-bending tools and bent into a U shape round the 
mandril. Next, the tucking tools come into operation 
and bend the ends of the U towards each other, thus 
completing the link. The lacing spindle then moves 
forward, and the fingers close on the completed link. 
As soon as this happens the top mandril rises to 
allow the link to be withdrawn. When it is clear 
the mandril drops down and the wire is fed behind 
for the next link. Simultaneously, the lacing spindle 
makes a quarter of a turn, thus changing the position 
of the first link from the horizontal to the vertical . 
plane, and then moves forward again to enable the 
fingers to place the link in the groove in the mandril. 
When the second link is formed it is threaded into 
the first link. The fingers then retire and are again 
turned through an angle of 90 deg. to the horizontal 
plane ready to take out the second link. The motions 
of the lacing spindle are so arranged that the joint 
on every second link is on the same side, so that the 
chain when being welded has only to pass through 
the welder twice. 

We can now pass on to the welding machines, one 
of which is shown in the engraving Fig. 28. Three 
sizes of machine corresponding with the three sizes of 
bending machines are made, and there is a modified 
form of each of the two larger machines, but the 
modifications are only in detail. The three machines 
require from one-half to 1 horse-power ; from 1 to 2 
horse-power ; and from 2 to 3} horse-power respec- 
tively. The first can turn out from 15 to 20 links per 
minute, the medium sized machine—and our 
illustration shows one of them—from 10 to 18 links 
per minute, and the largest machine from 5 to 8 
links per minute. 

















Fig. 26—B.I1.W. CHAIN LINK FORMING MACHINE 


on the right-hand side is a shaft driven from the back | 


shaft through a pair of bevel gears. Mounted on it 
are two cams and a spur pinion. 
operates levers which raise and lower the top mandril, 
an operation which allows the formed link to be taken 
out by fingers. The second cam is responsible for the 
in and out motion of the lacing spindle. The pinion 


drives a spur wheel, in the face of which is sunk a | 


cam path. From this path motion is given to a 
quadrant which drives the lacing spindle in a semi- 


rotary manner. The semi-rotary movement is done | 


in two stages, each of 90 deg. The stroke of the 


lacing spindle is adjustable. . 


The first cam | 


Each machine consists of a cast iron stand on 
; which is mounted a single-phase transformer, and all 
the necessary working parts. Power is supplied 
| by a belt drive on to a fly-wheel pulley. Spur teeth, 
cut on the inner side of the fly-wheel rim, drive a 
pinion and half clutch which runs loose on the end 
of a cam shaft. The other half of the coupling 
slides along the cam shaft and is thrown into mesh 
by a hand operated lever on the left-hand side of the 
machine. Alli the cams are mounted on the one shaft. 

The welding electrodes are clamped in position on 
the front of the secondary casting. The transformer 
| is pivoted, and can be tilted forward by & cam to 
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bring the electrodes into contact with the link. A 
spring pulls it back after the heating of the link has 
taken place. Each of the upsetting tools is operated 
by a separate two-step cam. The first step closes 
the ends of the link to make contact and the second 
upsets the weld. When welding is complete the tools 
are opened again by springs. There are swaging 
tools which are closed by cams and opened by a spring. 
Both sets of tools may be adjusted. There is also a 





A full cycle of operations is as follows :—(1) The 
automatic switch opens; (2) the weld is upset; 
(3) the transformer tilts back; (4) the weld is 
swaged, and the upsetting tools release the link ; 
(5) the feed draws the next link in position ; (6) the 
fins are trimmed off the link which enters the trimming 
box; (7) the upsetting tools close the joint in the 
new link ; (8) the transformer tilts forward and causes 





the electrodes to make contact at each side of the 


| Hence there are many different types which, though 
| they work on the same general principle, and have 
| many parts and motions in common, yet have their 
| own distinctive features. It should be said, though, 
| that in many cases the variation is only in the form 
of the electrodes and of the arms carrying them, the 
| bodies of the machines remaining the same. A 
| feature, however, which we believe is common to 
| all the seam welders made by the company, is that 

















Fig. 27—B.1.W. BUTT WELDER 


rimming tool for cutting off the fins which are left 
on the links after swaging. It is operated through 
a bell crank lever actuated by a cam. 

At the extreme right of the machine is the feed 
cam which acts upon a lever. At the feeding end 
of this lever is a pawl which engages the links of the 
chain on the feed stroke, and slides over them on the 
return stroke. The length of the feed is adjusted 





Fig. 283—B.1.W. CHAIN WELDER 


(9) the automatic switch closes and heating 


joint ; 
and (10) the clutch is automatically 


commences ; 
thrown out. 

The company affirms that seam welding, the pro- 
gress of which has been considerably delayed owing 
to the war, but which is now being quickly developed, 
is undoubtedly the cheapest and best method of 
jointing thin material up to, say, No. 18 S.W.G. in 


the operator can sit down while working, it being 
recommended that the stool should be about 22in. 
high, and placed in such a position that each of two 
pedals may be éasily reached. The left pedal 
operates the top electrode arm, and it applies pressure 
for consolidating the weld. {It also automatically 
switches on the current when the pressure applied 
reaches the required amount. The right-hand pedal, 




















in the cam. When being welded the chain rests upon 
an adjustable saddle guide. 

At the back of the machine is fitted a cam-operated 
automatic switch. A main switch and a fuse box are 
fitted on the left-hand side of the machine. For 
regulating the speed of heating at the weld, there is a 
5-speed plug box at the back of the transformer. 
The front part of the secondary is fitted with four 
nipples to provide for the cooling water circulation. 





Figs. 29, 30, and 3I—EXAMPLES OF B.I.W. SEAM WELDERS 


thickness. With it welds can be made at the rate 
of 5ft. per minute on thin material—say, No.33 S.W.G 
—and at the rate of 1}ft. per minute with No. 18 
S.W.G., with a current consumption of one and 
seven units per 100ft. respectively. A limitation 
of seam welding, however, is that, though there are 
cases in which a machine may be used for welding 
different kinds of work, generally speaking, each 





particular kind of work requires its own machine. 


on the other hand, controls the driving clutch and thus 
causes the electrodes to revolve. There are other 
points which all the machines have in common. 
For instance, the electrodes may be run at different 
speeds by means of cone pulleys, and it is also possible 
to obtain four different heating speeds by means of 
a plug box. We illustrate three examples of these 
machines in Figs. 29, 30, and 31. 

Figs. 29 and 31 show two views of what is known 
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as Welder No. 60, one of them—that given in Fig. 29— 
provided with a circular seaming attachment, and 
the other with 20in. longitudinal stakes. The body 
of the machine shown in the two views is the same. 
It is only the electrodes that are altered. Machines 
of this type are intended for a large number of 
purposes, including the production of paint drums, 
canisters, kettles, oil cans, milk cans, &c. In each 
case the electrodes consist of copper rollers which 
are driven at definite speeds by means of chain 
gearing, provision being made to vary the speeds to 
suit the material being welded. Special bearings 
are provided so that the passage of the current 
through them does not interfere with their mechanical 
function, and they are kept cool by a water circulation 
system. The pressure applied to the rollers is 
adjusted by means of a compression spring at the back 
end of the upper electrode. The machines are power 
driven and require about a half horse-power. The 
primary winding has four tappings so that four 
welding currents are obtainable. 

Fig. 30 shows Welder No. 61, a machine which is 
very similar to the foregoing, and which is specially 
designed for welding the spouts on to kettles. Its 
general design and method of working are so evident 
from the illustration that no description appears to 
be necessary. It is intended to weld iron or mild 
steel sheet up to */,,in, added thickness. 

In all cases the article to be welded is placed on the 
bottom electrode in such a position that when the 
top electrode is brought down, by depressing the left 
pedal, it makes contact exactly where it is desired to 
make the weld. In some cases the article is clamped 





By means of four tapping plugs, four heating speeds 
for varying thickness of work are obtainable. 

Some of the spot welders which the firm makes are 
operated by hand-lever, and some—the larger sizes— 
by means of a spoked wheel. In such machines 
two operators are required. In some machines, too, 
the current is cut on and off by hand, the switch not 
being interlocked with the pressure-applying system. 

In all types and sizes the method of working is 
practically identical, and as we have already described 
it, with, of course, slight variations necessitated by 
the differences in arrrangement to which we have 
already alluded. The actual time occupied in welding 
may vary from a fraction of a second in the case of 
the thinnest material up to, say, 40 seconds with the 
thickest metal. The current consumption may 
similarly vary from, say, one quarter of a unit for 
1000 welds with thin sheets up to 330 units per 1000 
for the heaviest material. The speed of working 
varies, of course, with the type of machine, the thick- 
ness of material, and the personal equation of the 
operator. In one case, we understand, an operator 
using a small machine has made as many as 12,000 
welds during a 7}-hour day. On larger machines 
this output is, of course, less. 

As giving some idea of the different kinds of articles 
which are being successfully welded by means of this 
company sspot welders we append the following list :-— 
Fittings to enamelled hollow-ware ; tanks ; pulleys ; 
straight sheet iron tubes, and elbows ; spades, shovels 
and trowels; automobile and bicycle parts, mud- 
guards, bonnets, fittings to chassis, &c. ; machinery 
guards ; sheets and expanded metal to flat and profile 

















Fig. 33—GROUP OF B.I.W. 


when in its correct position. As soon as contact 
between the upper electrode and the work is made, 
further pressure is exerted to switch on the current, 
and at the same time the right pedal is depressed so 
as to set the electrodes revolving for the purpose of 
carrying the work around the bottom electrode. 
In some cases the work is actually taken round with 
the lower electrode. 

The company makes spot welders in five sizes, 
according to the thickness to be welded. Standard 
machines are made for welding the following added 
thicknesses :—0.16in., fin., jin., 3in., and }in., the 
maximum current required varying from 6 to 30 
kilowatts. For different classes of work a large 
number of different designs is made. For instance, 
the arms, or stakes, as the company calls them, are 
made in lengths varying from 9in. to 36in. Fig. 
32 shows a group of what are known as No. 13 spot 
welders fitted with different length stakes. These 
particular machines are intended for the welding of 
iron, or mild steel sheets up to fin. aggregate thickness 
though they may, we gather, be used intermittently 
for sheets up to jin. aggregate thickness. The top 
stake is fitted with a swivel joint, and the bottom 
stake can be fixed in any desired position on the face 
plate. The welder is foot operated.-* Depressing the 
pedal brings down the top electrode into contact 
and switches on the current. Directly welding 
temperature is reached, additional pressure on the 
pedal cuts off the current While still maintaining 
pressure on the welds and consolidating it. The 
electrode tips are water-cooled and are renewable. 





No. 13 SPOT WELDERS 


iron for shelves, lockers, &c.; agricultural machine 
parts ; fuse parts; fan propellers; tin ware; lattice 
for reinforced concrete, &c. 








Institution of Mechanical Engineers 


A MEETING of the Institution of Mechanical Engi- 
neers was held at the Institution of Civil Engineers 
on March 2Ist, Dr. Hopkinson, the new President, 
being in the chair. The meeting was held to discuss 
a paper by Mr. Herbert C. Armitage on *‘ Jigs, Tools 
and Special Machines, with their Relation to the Pro- 
duction of Standardised Parts,”’ and after the Secretary 
had read the minutes of the last meeting, Dr. Hopkn- 
son, who, it will be remembered was not allowed by 
his doctor to attend the general ‘meeting, briefly 
thanked the Institution for electing him as President. 
The present time was, he said, one of the most momen- 
tous in the history of industrial development, and he 
was proud to be President of the Institution during 
such a crisis. Mr. Armitage then: introduced his 
paper, of which we give a précis on page 309, by 
pointing out some of the more important passages. 

It was difficult, he said, to focuss interest in jigs on 
any particular part, as each jig was quite a speciality, 
and the subject must thus be dealt with on broad 
lines, and he would consider the application of jigs to 
the production of articles ordered in small quantities, 





ordered in comparatively large quantities, and manu- 
factured continuously. We are, said Mr. Armitage, 
greatly behind other nations in the development of 
repetition work, and if we are to maintain our indus- 
trial position, it is necessary that we should only 
produce standard articles. That, in fact, was the 
burden of the paper—the economical production of 
large quantities of standardised. parts. There is 
@ very vital connection between machine tools and 
the jigs used on them, which must be devised with a 
full appreciation of the limits of the machine in view. 
Some jigs are merely templates, used as guides in 
drilling operations, while others have been developed 
to such an extent as to be machines in themselves. 
Yet a properly designed apparatus is adaptable 
over quite a wide range of patterns of any article. 
Thus a machine which Mr. Armitage described as 
having been specially built for one operation in the 
machining of connecting-rods for petrol engines 
could be adapted to perform the same operation on 
any likely variation in connecting-rods for such 
engines. Going back to the question of stagnation 
in standardisation as it affects England, the speaker 
said that he had recently read an American book in 
which the blame for this state of affairs was placed . 
on Sir Joseph Whitworth, who, by producing a lathe 
so much in advance of any machine in use before his 
time, had set up a standard to which all other new 
machines were referred. If a native brought out 
a new lathe, the purchaser, so the author said, only 
wanted to know if it possessed the same features as 
Whitworth’s lathes. 1f it did not have them, it could 
not be the best possible. In consequence of this atti- 
tude designers’ efforts at the development of machine 
tools were severely handicapped. Mr. Armitage 
said that he would like to have the opinion of the 
meeting on the relative merits of sectionalisation and 
centralisation in the arrangement of factories, and 
suggested that, with manufacturing carried out on a 
really large scale, it would be profitable to re-arrange 
the grouping of machines in a works for every contract 
undertaken. 

In opening the discussion and complimenting Mr. 
Armitage on his paper, Mr. William Taylor said that 
he could not understand why, in view of the fact that 
some 99 per cent. of the members of the Institution 
were directly concerned with workshop affairs, more 
papers dealing with production processes were not 
contributed. Although America generally claimed to 
be the home of repetition work, and there was some 
rivalry between Springfield and Hartford as to which 
town was the first to adopt the principle in the United 
States about the time of the Civil War, standardised 
parts had been made long before that time in Europe. 
In both England and Switzerland watch-making 
had been developed to such an extent that inter- 
changeable parts were made in scattered homes and 
assembled at central points. English manufacturers 
had in the past, said Mr. Taylor, been too much 
Jacks-of-all-trades, and they would benefit very greatly 
in the future if they concentrated on production in 
quantities. 

Mr. J. Dewrance emphasised the fact that the 
design of parts must be thought out very carefully, 
not only with the object of making them as easy to 
machine as possible, but also with a full appreciation 
of the cost of the jigs which would have to be employed 
in the process. The cost of the jigs was sometimes 
@ very serious consideration, and hence there was a 
tendency, once a design had been put in hand, not 
to make alterations unless they produced a great 
improvement in the result. Another pitfall in highly 
organised production which must be guarded against 
was the failure of any one essential machine. Suppose 
that one machine performed its function so quickly 
that it was able to keep pace with six machines doing 
some other operation on the same piece, and the soli- 
tary machine broke down, the whole seven units 
would be laid idle unless there was a stand-by. Re- 
ferring to the suggestion that Whitworth blocked 
the introduction of the system of interchangeability, 
Mr. Dewrance said that surely he was rather the 
originator, as he was the first to produce screws 
within fine limits of standard dimensions. 

At the request of the President, Mr. W. R. Warner, 
of Cleveland, past President of the American Society 
of Mechanical Engineers, made a few remarks. He 
recalled the case of a worm gear in the fire control 
apparatus made in America for the British Navy, for 
which it was specified that the error in the teeth 
should not exceed three minutes of are. It took 
four hours to make one piece as originally arranged, 
and of this time as much as an hour was occupied 
in removing the burr from the edge of the teeth. By 
means of a set of jigs, the production time was re- 
duced to 10 minutes per piece, the burr was removed 
in the process of machining and the error was brought 
down to one minute of arc. As an example of what 
can be done .by means of organisation, Mr. Warner 
instanced the Standard Oil Company, pointing out 
how, in spite of the fact that its product had to be 
brought up from the interior of the earth, paraffin 
and petrol are sold in the United States for less than 
mineral waters, which have merely to be bottled and 
delivered. In the United .States mineral waters 
cost about 80 cents per gallon, gasolene 20 cents 
and kerosene 10 cents. 

Mr. C. Wicksteed said that if this country was to 
make any progress in manufacturing it must revise 
its systems, but he did not think that jigs were an 
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unmixed blessing. Before going in for repetition 
processes, it was imperative first to make sure that 
the design was as nearly perfect as possible. Even 
then standardised production meant that the product 
would not be as perfect as was the case with the 
individual system of manufacture, for experience 
always showed directions in which improvements could 
be made, but when a programme of repetition work 
had once been started everyone in a factory was up 
in arms against any alteration. Even in these cir- 
cumstances, Mr. Wicksteed thought that it should 
be possible to produce stereotype machines which 
were alterable to suit the tastes of different customers, 
taking as an example the orthodox villa, which could 
be built with a bow window or flat front to suit the 
tenant. Looked at from the customer’s point of 
view, there were, he said, two sides to the standardisa- 
tion system. For instance, he knew a firm which 
represented the antithesis of standardisation—it made 
practically everything—a feature which he had 
often found very convenient. On the other hand, 
there were many British firms which concentrated, 
for instance, on the production of motor cars; but, 
having sold a car, lost all interest in the transaction. 
The result was that spare parts were very difficult 
to obtain. In America, things were managed 
differently, and by means of proper organisation 
Spare parts were made readily obtainable. It had 
been found, in fact, that the spare-part business 
was more profitable than the original sale, as it did 
not involve the costs of making a new connection. 

Mr. C. H. Adams made a few remarks on the effect 
produced on operatives by the introduction of repeti- 
tion processes. The system certainly tended to 
make the men automatons, he said ; but, on the other 
hand, they were enabled to earn a living in shorter 
hours, and thus could have more time at home for 
recreation, and for improving themselves by attending 
evening classes. The men might not like to work 
under the new conditions of standardisation, but in 
Mr. Adams’ opinion they would have to put up with 
it, or England would soon be left behind in the com- 
petitive times coming. He also complained of the 
unwillingness on the part of English manufacturers 
to turn out machines which were getting old. 
Machines, he said, should be scrapped as soon as they 
had made a profit and the possibility of their breaking 
down be thus eliminated. 

Mr. H. Carpenter made a bold suggestion in the 
way of standardisation, advocating that the Govern- 
ment should call together all the British makers of 
motor vehicles, who should be told to collaborate in 
the design and manufacture of a dozen types of 
vehicle, employing, say, five or six types of engine 
and other parts in proportion. Such a scheme, he 
said, would make the competition of the Ford Com- 
pany negligible and should be extended throughout 
the industries of the country. 

Prof. J. J. Guest thought that the reason why 
America was in advance of England in repetition 
manufacture was to be found in the outbreak of the 
Civil War between the North and South States, 
which necessitated the rapid production of arms and 
ammunition on a large seale at short notice. Great 
Britain had had no such incentive. He cited the 
watch-making industry as a good example of the 
development of organised manufacture. In the 
early days a man made a watch in its entirety. The 
next stage was the introduction of automatic machines, 
but these were each arranged to perform a number of 
operations, and gave trouble through frequently 
breaking down. Nowadays each operation was 
done on a separate machine, and each machine had 
an attendant. The same lines of progress had been 
followed in the cases of the bicycle and pistol. Before 
such a system of organised manufacture was embarked 
upon, it was, however, essential to consider the 
market for the product. If a big market could be 
assured, a, big plant and a big output were justified ; 
but only under those conditions. Mr. Carpenter 
made a suggestion that manufacturers should publish 
the times occupied in their works on all operations 
as a guide to others in future developments, and 
made a few remarks on the importance of choosing 
the proper limits of dimensions within which to work— 
a subject which was also brought forward by Mr. 
L. A. Le Gros. If the range between the limits was 
large assembly was facilitated, but the wearing 
qualities of the machine were reduced. 

After a few remarks by Mr. W. H. Cotterill, who said 
that he knew of a case where an accountant took 
full charge of an engineering works and secured a 
cheaper rate of production than any of his prede- 
cessors purely on account of his organising ability, 
Mr. Armitage briefly replied to the discussion. He 
did not quite agree with Prof. Guest as to the advis- 
ability of publishing standard times for piece work, as 
once such a list had been published it could not be 
altered without causing trouble among the men. 








WE are informed that the Annual Gold Medal of the 
Institution of Naval Architects for the past year has been 
awarded to Mr. A. M. Robb, B.Sc., associate member, for 
his paper on “ The Shearing Force and Bending Moment 
acting on the Structure of a Ship,” and the Premium to 
Major M. Denny, 8.B., C.B.E., member, for his paper on 
“The Possibilities of Reinforced Concrete as a Matorial 
for Ship Construction.”’ . 





The Corrosion of Non-ferrous Metals. 





Tue fourth report to the Corrosion Committee of the 
Institute of Metals, written by Guy D. Bengough, M.A., 
D.Sc., and O. F. Hudson, D.Sc., is a book of over 180 pages. 
Asummary of it has been prepared by the authors and is 
reprinted below. 

The report is divided into three main parts. The first 
is devoted to the question of the nature of the actions that 
take place when metals, such as zinc, copper, aluminium, 
and alloys such as 70:30 brass, corrode in neutral or 
nearly neutral liquids, e.g., distilled water and sea-water. 
The second section is devoted to the consideration of the 
behaviour of condenser tubes in similar liquids, and the 
variations in behaviour in different samples of tubes of 
nominally the same composition. In the third section an 
attempt is made to set out in some detail a statement of 
the practical problems of corrosion, which appear to the 
authors to be very different from what is usually supposed. 
A preliminary account is also given of experiments carried 
out with the object of testing an electrolytic—the Cumber- 
land—process of protection. A pre-oxidising protection 
process is briefly described. 


Part I.—Tue Nature oF CORROSIVE ACTION. 


The current theories of corrosion are briefly considered. 
The difficulties in the way of making a true quantitative 
determination of the amount of corrosion are discussed, 
and shown to be almost insoluble in certain cases with 
existing methods of analysis. Mere “loss of weight ” 
measurements, unsupported by detailed analyses of scale 
and metals in solution, are considered to be of little value 
in many cases, and might be replaced with advantage by 
microscopic work. 

The action of distilled water on metallic zine has been 
studied in some detail, and the following conclusions have 
been reached. Metallic zinc is normally covered with a 
partially protective scale, which consists largely of oxide 
or basic carbonate. Water containing CO, can attack or 
dissolve the oxidised layer, and zine can then be found in 
solution as a slightly soluble bicarbonate. The at ack on 
the scale begins at certain points, and a true metallic 
surface is exposed to the action of the water. At such 
places a peculiar form of oxide is formed on the surface 
of the metal. Probably this oxide contains zinc peroxide, 
and exerts a catalytic action on the underlying metal. It 
is slightly soluble and passes into solution, and is after- 
wards largely precipitated as the ordinary hydroxide and 
carbonate. The precipitated hydroxide has a distinctly 
protective action on the metal beneath it, and reinforces 
the original scale and enables it to resist the action of COQ,. 
The action is thus localised. In the presence of very 
large amounts of COQ,, as, for instance, when the water is 
kept saturated by bubbling CO, through it, the products of 
corrosion are largely kept in solution and local action is 
almost entirely avoided, though the total amount of 
corrosion that takes place is increased. This is due to the 
fact that almost the whole of the original scale is removed 
by the solvent action of the water, with the result that 
further oxidation of the metal and further solution can 
take place,. 

In the case of very dilute acid, such as acetic, the action 
consists in the replacement of hydrogen by zinc, but the 
action is not severely localised as in the case of distilled 
water ; there are no local accumulations of the products of 
corrosion, and consequently the action is much more 
nearly uniform. There is no evidence that dissolved 
oxygen can act as a depolariser ; hydrogen is given off 
as gas. 

The authors come to the conclusion that the initial 
action of distilled water on zine is a process of chemical 
oxidation rather than electro-chemical displacement. 

The action of sea water on zinc is also chemical rather 
than electro-chemical, and local action in this case also is 
due to the local accumulation of certain products of 
corrosion. 

The action of distilled water on copper is also chemical 
oxidation. There is no preliminary electrolytic action, 
even in the case of a surface of metallic copper known to be 
free from oxide previous to immersion. The oxide formed 
over the general surface immediately after immersion is 
a lower oxide, either Cu,O or Cu,O. In course of time it 
becomes further oxidised at irregularly distributed spots, 
and the product thus formed does not protect the under- 
lying metal from oxidation to the same extent as does 
the original tarnish layer. The dark oxidation product 
itself, which is probably a cupric hydroxide or basic 
carbonate, tends to flake off the metal, probably owing to 
the formation of bulky oxidation products beneath it. 
The latter are porous, and apparently amorphous, and 
probably act catalytically by increasing the rate of oxida- 
tion of the underlying metal. The amorphous oxide is 
slightly soluble, but is finally precipitated from solution 
as crystalline cuprite, which has a lower solubility than the 
amorphous oxide. The result of the action, continued 
in time, is to cause shallow pits in the metal. Such pits 
are much less important than in the case of zinc. In the 
case of some further experiments, however, this pitting 
action was not developed, and the only action that could 
be observed was the formation of thick layers of oxide over 
the whole surface of the metal. These layers do not 
necessarily remain of uniform thickness over the whole 
surface of the specimen, but pronounced local action 
does not occur. In rare cases appearances are found 
on metallic copper, which the authors have only been able 
to interpret on the assumption that they are little elec- 
trolytic cells,* but the phenomenon is so rare that it is 
unimportant in comparison with the main action already 
described. 

The principal action of sea-water on copper is again 
one of chemical oxidation. The action may be localised 
by the accumulation of products of corrosion, under 
certain conditions. 

It has been found that the aeration of one of a pair of 
copper electrodes causes that electrode to be. slightly 
electro-positive to the other. The effect on the rate of 
corrosion of the E.M.F. so set up was, however, found to 
be quite small, and less than the effect of other physical 
factors, such as the rate of flow of the corroding medium 





* These appearances are only fougd after oxidation to dark oxide, 
&c., and not in the earlier stages of corrosion. 


and the degree of aeration. The conclusion has been 
formed that differences in the rate of oxidation have a 
greater effect on the amount of corrosion than smal] 
differences of potential. 

A number of experiments have been made on the effect 
of coupling together electrodes of different metals, and 
immersing them in different electrolytes. The behaviour 
of such couples was by no means always such as would 
be expected from electrode potential lists. In some cases 
the couple behaved in the reverse way to that which was 
expected, and in others the effect of the couple in increasing 
corrosion was much less than expected. The effect of a 
couple is greatly decreased if the contact between the 
electrodes is not very carefully made. It is probable that 
the effect of couples in some of the practical problems of 
corrosion has been over-emphasised rather- than the 
opposite, as sufficiently good contact for large effect does 
not usually occur. It has been definitely established that 
a metal may be oxidised and pass into solution in spite of 
the fact that it has been continuously maintained as a 
cathode, and the laboratory result has been confirmed on 
the practical scale by experiments carried ont with an elec- 
trolytic protection of condenser tubes (the Cumberland 
process). 

A preliminary study of aluminium and certain light 
alloys in distilled water and sea-water has been carried 
out. Local severe pitting at or near the water-line is 
described and discussed. It is shown to be due to the 
presence of a strongly acid salt. 

An attempt is made to introduce a definite system of 
nomenclature into the terms used in the study of the 
corrosion of binary alloys, in order to avoid the confusion 
which at present obtains. In certain cases precise defini- 
tions cannot yet be formulated, as in the case of 70: 30 
brass, owing to the difficulty of distinguishing between 
residual metal and redeposited metal. 

The nature of the action of distilled water in 70: 50 
brass has been studied in detail by means of the microsco)e 
and analytical methods. The action is considered to 
be the chemical oxidation of the copper and zinc, and the 
partial solution of the oxidised products. Much of the 
zinc passes into solution, in the presence of CO,, and part 
of the copper, the remainder of both metals remaining 
on the surface of the alloy as an oxide scale. The scale 
becomes further oxidised and altered at certain spots 
which become covered with thick deposits of the products 
of attack. Such deposits are porous and allow, and 
probably accelerate, local attack on the underlying metal. 
The attack is accompanied by redeposition of copper by 
displacement by the zine either electro-chemically or 
otherwise, and precipitation of cuprite. There are signs 
of slight local dezincification at such places, but the attack 
over the general surface of the alloy is complete corrosion. 
The positions at which local attack and pitting take place 
are not determined by the variation in the electrical proper- 
ties of the original metal, but by the conditions of the 
experiment. In the presence of dilute acids, such as 
HCl and H,SO,, local action of the type described does not 
occur, since there is little or no local accumulation of 
oxidation products. On the other hand, the absence 
of CO, retards the action. From the analytical data it 
appeared that the local action in the case of distilled 
water increased with time, while the rate of general corro- 
sion over the whole specimen fell off. These facts suggest 
the fallacy of loss of weight tests, since local action is more 
important practically than general corrosion. 

The action of sea-water on brass has been studied on 
the same lines as that of distilled water. The action is 
considered to be similar in type. Local pitting and de- 
zincification are due to the accumulation of the products 
of corrosion. Under certain conditions redeposition of 
copper may occur. The rate of general co rosion is much 
greater than that in distilled water, and does not fall off 
so rapidly with time. At the ordinary temperature, 
there is less tendency to local dezincification. 


Part I1.—TxHe Corrosion AND PROTECTION OF 
CONDENSER TUBES. 


The form of the surface of certain condenser tubes of 
70: 30 brass has been studied in detail. The presence of 
a layer that differs in its behaviour towards corrosive 
agents from the underlying metal has been identified 
in several different ways. In many cases this layer is 
probably richer in copper than the alloy beneath it. In 
such cases the tube may resist dezincification in a marked 
degree for long periods; in other cases the surface layer 
probably has nearly the same composition as the rest of 
the tube, and in such cases strong dezincification. may 
take place in sea-water in the neighbourhood of 50 deg. 
Cent. Tubes from the same batch of manufacture usually 
resemble one another as regards the nature and properties 
of the layer, and tubes from different batches, even though 
made by the same maker, may differ. Thus one important 
factor as regards dezincification is the nature of the tube, 
but the kind of surface that best resists dezincification does 
not necessarily best resist other kinds of attack. Means 
of controlling the surface layer have not yet been worked 
out, but the problem does not appear to be insuperable, 
and is receiving attention. The condition of the surface 
layer should be adapted to the conditions under which 
the tube will be used. 

In many cases local action may be initiated on condenser 
tubes by the action of certain bodies, which themselves 
appear to take no direct part in the action. Such bodies 
are sand, calcium carbonate, ferric hydrate, glass, clinker 
and coke. The amount of action that takes place varies 
with the physical properties of the substance. The action 
is associated with the accumulation of products of 
corrosion, and may be largely assisted by them. The 
nature of this action is of well-marked type, and has been 
provisionally called oxide disintegration. It is usually 
characterised by intercrystalline oxidation. Actions ot 
this kind are of great importance in many cases of corrosion 
on the practical scale. ' 

A preliminary study has been made of the action of 
very dilute acids on copper, 70: 30 brass, and Admiralty 
alloy. The matter is important technically, because 
supplies of water in certain parts of the country are slightly 
acid in character. The strength of acids used were 
between 5 and 10 parts of acid in 100,000 of water. Both 
HCl and H,SO, were used. Acids of these strengths 
greatly accelerate corrosion and alter the type of action. 
The attack of the two acids, even when of equivalent 
| strength, differs both in extent and character, that of 
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HCl being greater and more selective. Admiralty con- 
denser tube was decidedly more resistant than 70: 30 
prass to the action of dilute acids, 


part LI.—Nores on Practica PROBLEMS or CorROSION. 


Part III. of the report deals with the subject of corrosion 
under practical conditions as it appears to the authors. 
The views expressed are founded upon their general 
experience both in the laboratory and in connection with 
working conditions of actual plants. Unfortunately, the 
conditions in a practical plant are never known in full 
detail. Evidence as to.the cause or causes of corrosion 
usually rests on a comparison of the corroded tube with 
others which appear to be similarly attacked under con- 
ditions that are more precisely known.t The degree of 
probability, therefore, which attaches to these views must 
be regarded as lower than that based on conclusions 
drawn from laboratory experiments. 

The authors express the view that corrosive attack on 
condenser tubes is more diverse in character and com- 
plicated in nature than has been generally supposed. The 
first action is one of chemical oxidation, and secondary 
actions are of great importance. No one single remedy 
is likely to be found effective for all the different kinds of 
attack which occur in practice. The nature of the tube 
used and the protective measures chosen should be 
dependent on the particular set of conditions. 

The following is a set of conditions under which a 70 : 30 
brass condenser tube should have a minimum life of 
twenty years :— 

(a) Only clear water to enter the tube, or water which 
will not deposit suspended matter. 

(b) The water must be free from gases in suspension, 
and must not contain more than the normal amount of air 
in solution. 

‘c) The water must be neutral or not more than very 
slightly alkaline. It must be free from ammonia and 


| mittently. 


process should be applied continuously and not inter- 
The authors consider that the thin uniform 


| scale which is maintained on the tubes by the process is 
| an important factor in preventing serious corrosion. 
| One of the important functions of the scale is to prevent 


contact between the tube and harmful deposits and pro- 
ducts of corrosion ; in addition, it slows down, but does 
not entirely prevent, the general oxidation of the tube. 
The authors consider that further evidence is necessary 
before the value of the process can be estimated as regards 
prevention of corrosion in certain types of water other 
than ordi sea-water, and in the presence of deposits 
other than those which occur at Southwick. Other 
possible methods of protection are briefly considered, 
and a preliminary account is given of a pre-oxidising 
process for reducing the rate of corrosion. 
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Causes of Condenser Tube and Ferrule Corrosion. (Water Side Only Considered.\ 





Cause. low produced. 


Nature of action. 





How to be remedied. 





ie Al. By ferric hydrate flakes from 


a: Foreizn bodies carried 
water ends 


in and accumulation 
ot products . By ashes, clinkers, &c. 


A2. By sludge of sorts in water supply) 


Complete corrosion of the Al. Paint the pipe line and water ends. Increase 
oxide disintegration type, 
causing local action 


water spee 

Al, A2. and A2. If worth while trap the water 
supply or pass it through a screen. In 
some cases increase water speed 


B. Acid or other bad or] B1. Someriver supplies, e¢.g., Tyne | 
variable water sup-| B2. Some canal supphes, ¢.7., Ship) Complete corrosion and| Keep water cupply slightly alkaline 
ply Canal rapid general thinning.) Use special tubes adapted to the special con- 
BS. Some well supplies Sometimes slight uniform ditions 
B4. Some estuarine supplies dezincification 
B5. Some cooling tower arrangements : 
C. Temperature in con-| Cl. Hot inlet water, ¢.g., tropical Cl. Dezincification | Cl and C2. Use special tubes 
denser too high C2. Slow water speed C2. Dezincification ; C2 Increase spee 
C3. Partial blocking of tubes C3. See A3 | C3. See A% 
D. Undue aeration D1. Errors in pump and pipe line, D1. Complete corrosion of D1. Remedy air leaks, &c. 
arrangements oxide disintegration type 
D2. Eddies near inlet, causing water | D2. Complete corrosion of D2. Special ferrules. Possibly increasing speed 


line effect 





pitted areas 


El. Varies 


ot water with modified design of water end 








E. Unsuitable composi-| El. Zine or impurities in too great El. In manufacturing 
tion of tube amount : 
E2. Surface of tube not sufficiently E2. Dezincification E2. Probably by attention to details of anneal- 
copper rich ing and pickling during manufacture 
F. Defective packing of] F! Leaks caused by puis ofthe F1. Varies Fl. Use good tape packing. Red lead is some- 
tubes packing material, especially in times useful to prevent leakage 
acid water 4 
F2. Collapsing of tube. F2. Varies F2. Do not crush tubes when inserting them 
G. Physically bad sur-| G1. Foreign bodiescaughtandtrapped Gi. Completecorrosionand G1. During manufacture 
face of tube ;e.g., bad which would otherwise be swept oxide disintegration 
spills and lamina- away 
tions 
HI. Thermo-electric action] H. By steam impinging directly on H. Dezincification Hi}. Only occurs in condensers of old design 


tubes or being improperly dis- 
tributed 


Gases given off inside tube and 
not immediately swept away 


in condenser 


_ 


I. Too slow water* speed 





I. Complete corrosion near I. 
inlet end 


when steam is not properly distributed 


Increase speed of water. Do not use main 
condenser for auxiliary machinery import. 











* See article by W. Ramsey. Engineering, July 17th, 1917. 


({) The steam should be properly distributed in the con- 
denser, according to the best modern practice. 

A water supply which varies considerably in composition 
at different times of the year involves special problems, 
and must be excluded from the above statement at present. 

In practice tubes fail sooner than the period stated, 
because the normal slow roughening of the tube by chemical 
oxidation is locally speeded up by factors which are for 
the most part independent of the tube. It will be noticed 
that this way of treating the subject is the inverse of that 
usually adopted. A preliminary attempt is made to 
gather the more important of these factors into a tabular 
statement, which is given opposite. The statement is to 
be regarded as a skeleton structure, which will be amended 
and filled in as experience accumulates. 

In practice factors set out separately in the table may 
act jointly. Causes of corrosion are not arranged in the 
table in order of importance, since this order varies in 
different types of installation. The effect of water speed 
on the rate of corrosion is briefly discussed ; its effect 
varies with the type of corrosion. 

_ The effect of the presence of 2 scale on the rate of corro- 
sion is considered to be of great importance. Of the sub- 
stances that commonly occur in scale calcium carbonate 
18 One of the most important. Its effect varies with its 
physical condition. It may exert almost any kind of 
—e a considerable degree of protection to a serious 
attack, . 

Some observations are described on the effect of a form 
of electrolytic protection—the Cumberland process—at 
the Southwick power station of the Brighton Corporation, 
which is under the charge of Mr. J. Christie, who has 
placed many facilities at the authors’ disposal. The con- 
clusion is reached that the process ensures a prolonged 
life for the tubes under Southwick conditions, provided 
that it is applied to new tubes, i.¢., to tubes that have not 
begun to corrode before the process is in operation. The 





+ Much of the evidence cannot be satisfactorily reproduced either 
phically or by any other means known to the author. It is 
le only by personal examination of tubes, 
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Institute of Metals. 
No. I. 

THE annual general meeting of the Institute of 
Metals was held in the rooms of the Chemical Society, 
Burlington House, on March 25th and 26th, under the 
presidency of Dr. H.C. H. Carpenter. The result of 
the ballot for officers for the ensuing year was an- 
nounced. The President, Dr. Carpenter, was re- 
elected. The Vice-presidents are Mr. G. A. 
Boeddicker, Mr. J. T. Milton, Sir Thomas Rose, Dr. 
W. Rosenhain, Mr. L. Sumner, and Professor T. 
Turner, 

Members of Council :—Messrs. W. H. Allen, L. 
Archbutt, A. Cleghorn, J. Dewrance, Professor ©. A. 
Edwards, Mr..S. Evered, Engineer Vice-Admiral 
Sir George Goodwin, Sir Robert Hadfield, Mr. G. 
Hughes, Dr. R. 8S. Hutton, Mr. W. Murray Morrison, 
Sir Charles Parsons, Mr. Arnold Philip, Sir William 
Smith, C.B., and Lord Weir of Eastwood. 

The fourth report to the Corrosion Committee was 
then presented by Captain Bengough. The author's 
summary of it is printed on page 300. 

Dr. Carpenter reminded the meeting that it was 
three years since the last report on the work was 
presented. It would have been possible to issue 
another report a year ago, but publication had been 
deferred at the request of the authorities, as it was 
felt that the information which would thus have been 
made available might prove of assistance to the enemy. 

Captain Bengough, in explanation of the form of 
the report, pointed out that the problem of corrosion 
was being attacked from several points simultaneously, 
and it was not. possible to compile a report which 
would form a connecting thread between the different 
sections of the work. The various investigations were 
all more or less independent of each other, and the 
result was not only to make the report a large volume, 
but to extend the compilation over so long a period 
that some of it was already out of date. This was 
particularly the case in the section dealing with 
condenser tubes. It had been ascertained that in 
such tubes the surface layer of the metal was different 
in chemical composition and mechanical prorerties 
from that beneath, and that this fact has an important 
influence on corrosive phenomena. During the 
investigation comparisons of the surface layer of a 
large number of tubes had been made, and it had 
been shown that some of the tubes resisted the effects 
of deposits in a manner which marked such tubes 
out as being eminently suitable for use in condensers 
destined for service in land installations. Such 
tubes would not be suitable for sea service, particu- 
larly in ships which traded to the tropics, owing to the 
fact that they did not offer sufficient resistance to 
dezincification. Tubes presenting the necessary 
characteristics in this respect had, however, come 
under observation, but they, on the other hand, 
were susceptible to the attack of deposits. It was 
not yet possible to state the reasons why certain 
tubes resisted to a much greater extent than others 
the tendeney to dezincification, but an investigation 
of this interesting point was now in progress. The 
investigators had formed certain ideas on the subject 
however, and desired to obtain the aid of manufac- 
turers in the production of tubes in accordance with 
those ideas. The underlying intention was to secure 
the regular production of tubes of the different types 
which appeared to possess the desired characteristics 
for different kinds of service. 

Admiral Sir George Goodwin, in opening the dis- 
cussion, welcomed the report because it contained 
valuable suggestions as to methods of securing 
resistance to or retardation of corrosion in condenser 
tubes. It was on his initiative, and it indicated 
his opinion of the value of the work, that the publica- 
tion had been deferred until after the termination 
of hostilities. He had had an opportunity of in- 
specting ships of allied Powers and the surrendered 
German warships. The same troubles with which 
our own Navy had had to contend had had to be met 
by foreign navies, and he was able to state that 
more difficulties had arisen from corrosion in German 
than in British warships. Sir Henry Oram had made 
a public statement several years ago that the failures 
of condenser tubes in British warships were exceed- 
ingly few. That statement still held good. At the 
same time even a very low percentage of failures 
might have serious results, and he had in mind cases 
where the failure of two tubes out of 30,000 had 
placed warships in an embarrassing position. In 
the Navy they used a type of boiler which was very 
sensitive to effects arising from changes in the feed 
water, and a very small percentage of salt might 
seriously affect the working of the machinery and 
the speed of the ship. The admittance of salt water 
to the boiler when it happened came mainly from the 
condenser tubes, and was nearly always followed 
by the corrosion of the boiler tubes. Fears under this 
head had given the greatest occasion for anxiety during 
the war period, and further knowledge on the subject 
was very necessary. The trouble with condenser 
tubes arose in the early stages ;. it might only occur 
in a few tubes out of many thousands, and if these 
could be eliminated there was very little subsequent 
failure. The report referred to methods of electro- 
lytic protection. These systems had been tried in 
the Navy for many years and were indeed being sub- 
jected to a very exhaustive trial at the present time 
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on &@ new method which promised to yield better 
results than had been achieved hitherto. The pre- 
oxidised tube referred to in the paper had appealed 
to the Admiralty, and it had fitted a set of such tubes 
in a small patrol vessel and tested them against 
another set of tubes from the same batch but not 
pre-oxidised. After tests extending over three 
months he was able to say that both sets of tubes were 
in perfect condition, so that no conclusions could 
yet be drawn as to the particular merits of pre- 
oxidation. 

Prof. Armstrong, while admitting the value of the 
report from the practical aspect, expressed regret 
that the theoretical treatment of the problem of 
corrosion should be so far behind the needs of the 
times. A clearer attitude of mind in this respect 
would appear to be essential, as in its present form 
the paper might easily have the wrong effect on the 
mind of the practical engineer. 

Dr C. H. Desch commented upon the importance 
of the copper-rich layer on the surface of the tube, 
which clearly had a great influence on the course of 
corrosion. For that alone the report was of great 
value. With regard to the mechanism of corrosion 
it was quite true that a satisfactory explanation of 
the phenomena had still to be found. To arrive 
at a better knowledge of the mechanism of the process 
experiments of a great order of accuracy, such as 
those which had been carried out by Dr. Friend and 
Mr. Lambert in connection with the corrosion of 
iron and steel, were necessary. It was unfortunate 
that work of this character had not been carried out 
on the non-ferrous metals. It was, of course, ex- 
ceedingly difficult to eliminate all the factors but 
one for the purposes of experimental work; but it was 
necessary that the task should be undertaken to bring 
the necessary order and system into the investigation. 
The authors brought forward evidence that direct 
oxidation took place without any previous electro- 
lytic action. That was, however, a very theoretical 
point. While, however, they might not entirely 
agree with the authors in the interpretation of the 
facts recorded, he desired to express the general 
sense of gratitude for the immense amount of ex- 
perimental material which had been accumuiated, 
particularly in connection with the microscopical 
study of the surface of the metals during corrosion. 

Mr Arnold Philip ranged himself with those who 
considered corrosion as an electrolytic phenomenon. 
It was admitted that corrosion could be reduced 
to an almost negligible point by eliminating the 
impurities in the metal. The application of an 
external electromotive force as a means of pro- 
tection against corrosion had always made a strong, 
appeal to him, and in experiments which had been 
carried out at his suggestion, the life of condenser 
tubes had been much prolonged by this method and 
agreed very closely with Dr Bengough’s estimate 
for a life of about twenty-five years. 

Mr. Christie was glad to note that with some 
reservations the authors took a favourable view of 
the electrolytic process of protection. The graphi- 
tisation of cast iron, which was the cause of trouble 
at Brighton, was also the source of trouble in high- 
speed destroyers, setting up corrosion in the boiler 
tubes,and he believed that a similar cause was 
responsible for the damage to turbine blades which 
was usually attributed to erosion. Trouble also 
rose from tubes not being properly bonded, and he 
had experience of local pitting arising from graphite. 
If electrolytic methods of protection could increase 
the life of tubes from three to twenty years, that was 
sound reason for the adoption of such a remedy. 

Dr. Friend thought that the explanations given 
by the authors were open to criticism. He agreed 
that the investigation of the subject was extremely 
difficult, but in his own experiments in the case of 
iron he had found that much useful information 
could be obtained by measuring the loss in weight. 
It was obvious that a condenser or boiler tube might 
lose only a few grains in weight and yet be unfit 
for use. An investigation of the character of the 
pitting was also a good method, but it was difficult 
to determine the depth of pit. An extremely useful 
test was that of the tensile strength after the metal 
had been exposed to corrosion, as it was obvious that 
the weakness arising from pitting would manifest 
itself in a change in the tensile figure. 

Mr. F. Tomlinson, speaking from the manufacturers’ 
standpoint, hoped that one of the results of the publi- 
cation of the report would be to lead the Admiralty, 
whose officials had taken great interest in the scien- 
tific side of the work, to have more confidence in 
making alterations in their methods of inspection. 
As a tube maker he welcomed the practical findings 
of the report, the more so as they were in line with 
recommendations which had been put forward by 
his. firm in a circular issued to users of condenser 
tubes fifteen years ago. His opinion was that in 
very few cases of normal corrosion could it be directly 
proved that it was due to faults in chemical composi- 
tion, or arising from the physical properties of the 
tube. It was very gratifying to tube makers to see 
the day coming when it would be recognised that they 
had been blamed unnecessarily in this matter. 
With regard to heat treatment of tubes he had carried 
out experiments at the works with which he was 
connected, by heating some thousands of tubes up 
to a somewhat higher temperature than was generally 
recommended. The temperature employed was 


between 350 degrees and 400 degrees. The idea had 
emanated from some work done by Mr. Sparrow, 
one of the chief engineers of a large electrical power 
station in the United States. He had found that 
after heating 70:30 and 70: 29.1 brass at that 
temperature, it had resisted corrosion when put into 
condensers. The explanation was that this heat 
treatment released intermolecular stresses in the 
metal which was one of the causes of corrosion. 
The experience of his firm with tubes subjected to 
this heat treatment had been satisfactory, there 
having as yet been no complaints from users of 
tubes supplied in 1914. 

Mr. R. T. Rolfe said that by far the most valuable 
part of the paper to the engineer was the summary 
of the practical causes of corrosion which would 
enable engineers to grapple with the difficulties, and 
to apply the necessary remedies. Some of the re- 
quirements laid down whereby tubes could be made 
to withstand over twenty years’ service, such as the 
quality of water used, were beyond the control of 
the engineer. There was also the question of tem- 
perature of cooling water, which in modern land 
stations would not exceed 30 or 32 deg., but with 
marine condensers higher temperatures would be 
reached. Speed of water was usually from 5} to 
6ft. per second, and there were good reasons for aiming 
at that critical speed. As regarded the proper 
distribution of steam in the condenser, that was 
attained by baffle plates. In connection with the 
elimination of sludge by means of wires or screens, 
coarse mesh screens were used, but in practice the 
kind of screen suggested in the report would be almost 
prohibitive in cost. The corrosive action of foreign 
bodies which might be carried into the tubes was, 
to some extent, guarded against at the present time 
by means of a tar coating. The packing of the con- 
denser was a point of considerable importance to 
ensure good metallic contact between the tube and 
the tube plate. In the duplex type of packing the 
electrical resistance of the joint was considerably 
diminished. In tape packing impregnated with 
linseed oil, the resistance was equal to about 3in. or 
4in. of the tube length, while the lead washer had a 
resistance of less than jin. of the tube length. The 
composite packing had a resistance of about the latter 
figure, and the arrangement was to be recommended, 
as experience had shown that where the lead washers 
had been used, there were no tube failures after their 
introduction. Speaking as an engineer, he regarded 
the report as likely to prove of great assistance in 
grappling with the baffling cases of corrosion which 
arose in commercial practice. 

Dr. F. O. Hudson, who replied to some of the 
points raised in the discussion, said that there was 
no intention to attempt to disprove the electrolytic 
theory, but merely to suggest that it should not be 
regarded as the sole basis for research and investiga- 
tion. It had been found that the theory of direct 
oxidation was extremely helpful in the work which 
had been carried out. He agreed with Admiral 
Goodwin that troubles usually arose during the 
early life of the condenser when no protective scale 
had been formed and harmful deposits could obtain 
direct access to the metal. Dr. Bengough and he 
himself would reply more fully in writing to some of 
the many points raised in the course of the discussion. 








Obituary. 





CHARLES JOHN WESTWOOD. 


WE have been sent, with the request that we should 
publish them, the following particulars of the career 
of the late Mr. C. J. Westwood, which originally 
appeared in a South African journal ; Mr. Westwood 
died on the 8th of December, 1918 :— 

The death took place at Johannesburg on Sunday 
last of Mr. Charles John Westwood, civil engineer, 
who was well known and highly respected in the town 
and district. Mr. Westwood, who was 65 years of age, 
was the second son of Mr. Joseph Westwood, of the 
firm of Westwood and Baillie, ship and bridge builders, 
Millwall-on-Thames. He was educated at King’s 
College, London, and he served his apprenticeship at 
his father’s works. Subsequently he became a 
partner in the firm of Joseph Westwood and Co., 
bridge builders, Millwall. Later he founded the firm 
of Westwood and Winby, and secured the contract 
for the construction of the Selati railway. He first 
visited South Africa in 1893, and, later, he founded 
the firm of C. J. Westwood and Co. Among other 
engineering works the firm carried out were the con- 
struction of the Newport, Godshill and St. Lawrence 
Railway, and the Greénwich and Catford tramways. 
He retired in 1909, and took up his residence at 
Krugersdorp. 


GEORGE FRANCIS LOCKWOOD. 


THE death of Mr. George Francis Lockwood, in his 
70th year,is announced as having taken place at 
Sheffield. Mr. Lockwood was a member of the 
steel, file and cutlery firm of Lockwood Bros., Limited, 
Spital Hill, Sheffield, a business which was in exist- 





ence as far back as the middle of the 18th century, 


and was a great-grandson of the founder of the firm, 
John Lockwood. The latter commenced as a file 
manufacturer, taking out his first trade-mark jn 
1767. In later years the making of other tools wag 
added, as well as the manufacture of cutlery, and the 
firm’s productions gained a world-wide market, 
Mr. Lockwood, at the age of thirty-three years, entered 
the Town Council, and three years later became 
Master Cutler, being one of the youngest men to hold 
that office. In 1888 he was elected to the presidency 
of the Chamber of Commerce, a position he retained 
for two years, and in 1890 he was made a Justice of 
the Peace for the city. Mr. Lockwood was one of the 
best known men in local steel circles, and was much 
given to philanthropy, being particularly devoted to 
hospital work. 








INDUSTRIAL PEACE 


Ir will be remembered that at the Westminster Labour 
Conference on February 27th a provisional joint com. 
mittee was formed and instructed to draw up a report. 
That report is now ready, and will be discussed at the 
Conference on April 4th. From an official summary 
which has been issued, we learn that the Committee 
recommends: (a) The establishment by legal enactment 
of the principle of a maximum normal working week of 
forty-eight hours, subject to (6) Provision for varying 
the normal hours in proper cases, with adequate safe- 
guards. (c) Hours agreements between employers and 
Trade Unions to he capable of application to the trade 
concerned. (d) Systematic overtims to be discouraged, 
and unavoidable overtime to be paid for at special rates. 
It proposes with regard to wages (a) The establishment 
by legal enactment of minimum time-rates of wages, 
to be of universal applicability ; (6) A commission to 
report within three months. as to what these minimum 
rates should be; (c) Extension of the establishment of 
Trade Boards for less organised trades; (d) Minimum 
time-rates agreements between employers and Trade 
Unions to be capable of application to all employers 
engaged in the trade falling within the scope of the agree- 
ment; (e) Wages(Temporary Regulation) Act, 1918, 
to continue for a further period of six months from May 
2ist, 1919: (f) Trade conferences to be held to consider 
how war advances and bonuses should be dealt with. 

On the subject of unemployment, it reports that (a) 
Organised short time has considerable value in periods of 
depression. The joint representative bodies in each trade 
afford convenient machinery for controlling and regulating 
short time. (b) Government orders should be regulated 
with a view to stabilising employment. (c) Government 
housing schemes should be pressed forward without delay. 
(4) Demand for labour could be increased by State 
development of new industries. (e) Normal provision 
for maintenance during unemployment should be more 
adequate and of wider application, and should be extended 
to under-employment. (f) Unemployed persons, and 
particularly young persons, should have free opportunities 
of continuing their education. (q) The employment of 
married women and widows who have young children 
should be subject of a special inquiry. (hk) The age at 
which a child should enter employment should be raised 
beyond the present limit. (¢) Sickness and Infirmity 
Benefits and Old Age Pensions require immediate investi- 
gation with a view to more generous provisions being made. 

The Committee proposes that a permanent National 
Industrial Council of 400 members should be established 
to consider and advise the Government on national 
industrial questions. 








Tre Royat Sanitary Instirute.—The Royal Sanitary 
Institute proposes to hold a congress at Newcastle-upon-Tyne 
from July 28th to August 2nd next. having been invited to do so 
by the Mayor and Corporation. The President of the Congress 
will be the Duke of Northumberland, and the arrangements for 
the meeting will include, in addition to an address by the 
President, a lecture to the Congress as a whole and a popular 
lecture. There will also be sectional meetings for the reading 
and discussion of papers relating to (a) sanitary science and 
preventive medicine, (b) engineering and architecture, (c) hygiene 
of maternity and child welfare, (d) personal and domestic hygiene, 
and (e) industrial hygiene, and conferences of (1) representatives 
of sanitary authorities, (2) representatives of port sanitary 
authorities, (3) medical officers of health, (4) engineers and 
surveyors, (5) veterinary inspectors, and (6) sanitary inspectors 
and health visitors. It is also proposed to arrange in connection 
with the meeting a health exhibition specially illustrating 
hygiene of infants and child welfare ; housing, including laying 
out of estates, planning, materials and construction, fittings 
and appliances ; ship sanitation, &c., as well as matters relating 
to municipal sanitation and domestic health and comfort. 
Visits will also be made during the Congress to waterworks, 
sewage disposal works, isolation and other hospitals, and other 
places of sanitary interest. 

Tae Caemicat ENGIvVEERING Group OF THE SOCIETY OF 
Carmicat INpustry.—The inaugural meeting of the Chemical 
Engineering Group of the Society of Chemical Industry was held 
last Friday evening at the Abercorn Rooms, Liverpool-street, 
F.C., under the chairmanship of Professor J. W. Hinchley. 
The proposed scheme of work for the Group was discussed, 
and subsequently the members and some friends sat down to 
dinner, with Professor Henry Louis, president of the parent 
society, in the chair. The programme of work before the 
Group is an extensive one. First in order will be the holding 
of conferences on various chemical engineering subjects in 
various centres. The opening conference will be held in London 
during July, and will be devoted to a discussion of papers 
dealing with ‘‘ Power Plant in Chemical Works.’’ At about 
three monthly intervals thereafter further conferences will be 
held, many doubtlessly in provincial towns, at which subjects 
such as gas cleaning. transport of liquids, low-grade fuel utilisa 
tion, powdered fuel equipment, utilisation of waste, smoke 
abatement, and so on, will be discussed. Tn addition to holding 
these conferences, it is intended to publish tabulated data ct 
use to chemical engineers in the design of plant, to organive a 
technical library, a bureau of information and an inquiry office. 
to help educational authorities to provide courses of training for 
chemical engineers, to initiate original chemical engineering 
research, to draw up specifications of materials used in chemical 
engineerins, and to arrange for the'standardisation of detail 
fittings. The honorary secretary of the Group is Mr. H. Talbot, 
15, New Bridge-street, London, E.C. 4. We understand that 
already the membership of the Group is extensive and is growing 





daily. 
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Railway Matters: 





On the Midland Railway there were, in 1914, 75,000 men. 
Now there are 58,000 men and 8000 women. 


THE net working profit from the Indian State Railways 
during the year 1917-18 amounted to £9,992,134. 


Tae war bonus of 33s. per week, and half that amount 
to women, youths and girls, costs the Great Western Rail- 
way £4,880,000. 

Tae normal stock of coal kept by the Great Western 
Railway is 250,000 tons, which represents something like 
eight or nine weeks’ supply. 

Dvurine the year 1917-18 the expenditure of the Indian 
State Railways amounted to £2,528,571, which brings the 
capital outlay up to £367,438,689, 


Ir is now public property that the London and North- 
Western steamer Slieve Bloom, which was lost on March 
30th, 1918, one soldier being killed, was run down by an 
American destroyer. 

Or the £86,500 capital expenditure by the London and 
South-Western last year, Waterloo station enlargement 
took £34,500, the electrification of the suburban lines 
£28,000, and Feltham marshalling yard £21,000. 


Tue Furness Railway Company received last year four 
engines and tenders from Messrs. Kitson and Co., of 
Leeds, and four from the North British Locomotive 
Company. It is now proposed to purchase a further five. 


On March 17th the Parliamentary Secretary. to the 
Board of Trade stated that, as the Government had no 
control over the superannuation funds of railway com- 
panies, it could do nothing as to improving the condition 
of superannuated officers. 


WorKMEN in the Belfast shipyards who journeyed by 
very early trains got cheaper workmen’s tickets than those 
going by later trains. With the 47-hours week there is fo 
very early travelling, but the men do not appreciate why 
they have to pay higher fares than before. 


THe chairman of the Great Central stated recently at 


that company’s ennual meeting that he thought it was a 
compliment to Mr. J. G. Robinson. the chief mechanical 
engineer. that the War-office had given out orders for the 


construction of 500 b’g engines to his design. 


An additional turbo-alternator of 15,000 kilowatt 
capacity, with all the auxiliary plant, has been ordered for 
the Metropolitan Distriet Company’s power station at 
Lot’s-road. Its cost will be slightly more than double 
that of a similar alternator installed before the war. 


A suicut collision occurred just outside Waterloo 
Station, London and South-Western Railway, on the 
morning of March 26th. A steam train ran into the rear 
of an electric train, with the result that two lines of metals 
were blocked. No fatalities were recorded, and traffic was 
maintained on the local lines. 


ASKED as to the extent to which pre-war travelling 
conditions had been restored, Mr. Bridgeman said recently 
that he could not give any precise figures, but the Railway 
Executive Committee assured him that the companies 
were doing and would continue to do everything possible 
to effect improvement in the train services, as and when 
circumstances permit. 7 


Tue President of the Board of Trade was recently asked 
to receive a deputation as to the action of railway com- 
p3nies in trying to impose new conditions in connection 
with claims for losses, as to carriage, and the withdrawal of 
facilities. In view of the formation of the Ministry of 
Ways and Communications the President could not, how- 
eve-, usefully discuss the questions referred to. 


Ix his report for 1918 the general manager of the New 
Zealand State Railways says that the completion of the 
programme of extensions planned in 1914 cannot now be 
expected earlier than 1924, and that unless a second pro- 
gramme of improvements to run concurrently with the 
earlier scheme is sanctioned, the railway facilities will 
not be sufficient to cope with the traffic expected. 


Amona the proposals for light railways in the West of 
England are one of about 30 miles from Bideford to 
Hartland, another from Clovelly to some point between 
Holsworthy and Bude, while a third, of 20 miles, would 
reach from Torrington to Halwill Junction. The last- 
named is an alternative to the Torrington-Okehampton 
line advocated by the Labour party in the Southmolton 
Division. 

Tar Highland Rai!way Company’s chairman complained 
recently that the increased expenditure of the railway 
companies meant that the money had to be found, and 
this usually called for loans from the bank. The interest 
on this was, for the Highland, £9793 last year. The agree- 
ment with the Government did not provide for this, which, 
considering that the company had had to borrow prin- 
cipally owing to the extra Government traffic, seemed very 
hard on the shareholders, as it had to come out of the 
divisible profits. 


Tr has often been remarked in Parliament and elsewhere 
that because traffic for the Government is conveyed free 
the financial value of this service is not known. Viscount 
Churchill, speaking at the recent Great Western meeting, 
said, however, “* Records have been kept of such traffic, 
and I may safoly say that the value of it, if charged for in 
the ordinary way, would have largely exceeded the 
amount paid by the Government to make up the deficiency, 
and therefore the Government and the country have had a 
very good bargain for themselves.” 


THe President of the Board of Trade was recently asked 
as to the restoration of the Basingstoke and Alton Railway, 
the rails of which were taken up to be sent abroad. It was 
stated that the line had for some years served a large 
agricultural neighbourhood. Mr. Bridgeman replied that, 
whilst the London and South-Western Railway Company 
had not yet arrived at-a definite decision, there was no 
prospect of the line being re-opened in the near future. 
The general question of the improvement of communica- 
tions would be one for the consideration of the Ministry of 
Ways and Communications when it was established, and 
in the meantime the President of the Board of Trade could 
not usefully take action as suggested in this particular case. 





Notes and Memoranda. 





Tue abandonment of the Storkerson expedition to the 
North Pole has demonstrated that the generally accepted 
theory that the ocean current flows westward and parallel 
to the coasts of Alaska and Sibevia is erroneous, and that 
the currents of the Arctic are more in the nature of eddies. 


Some doubt as to the seaworthy qualities of reinforced 
concrete barges is expressed by Fairplay. Two of these 
vessels plying between Littlehampton and Havre recently 
returned in such a leaky condition that one sank and the 
other could only be kept afloat with the pumps constantly 
running. 

Tue Americans claim to have been mainly instrumental 
in inventing the depth eharge. The Naval and Military 
Record says, however, that in 1914 the Commander-in- 
Chief of the Grand Fleet recommended the adoption of 
something in the nature of a depth charge, and after 
experiments and co-operation with the Submarine Attack 
Committee a design was adopted which, with alterations 
made as the result of experience. was used throughout the 
war. The British service also led the way in the develop- 
ment of this weapon. 


FOLLOWING upon some prospecting work, undertaken 
at the initiative of the Spanish Government, after three 
years research in various directions, it has been found that 
platinum exists at Serrana de Ronda to the extent of from 
2 to 3 grams per metre. Serrana forms a chain of voleanic 
mountains extending over a distance of 1400 square kilo- 
metres ; hence the beds surpass the platinum found in the 
Ural Mountains, where the beds only cover an area of 
50 square kilometres. It may also be mentioned that 
the deposits in the Urals never yielded more than } gram 
per metre; in addition to this, the beds there are now 
getting exhausted. 


A WRITER in arecent issue of La Metfallurgie states that 
before the war the deficiency in the coke supplies of France 
was some 3,000,000 tons per annum, which has now been 
increased to 7,400,000 tons with the recuperation of 
Alsace-Lorraine, but will be reduced to 6,100.000 tons 
with the occupation of the Saar coal district. The writer 
estimates that the gasworks in the country will be able 
to supply some 2,800,000 tons of coke per annum, and 
suggests that until the necessary number of coke-ovens 
are completed Germany should be called upon to furnish 
the balance of 3,300,000 tons per annum. which she could 
easily spare from her annual output of 30,000,000 tons. 


In discussing the poss bilities of cutting cast iron by 
means of the acetylene blowpipe, Teknisk Tidskrift says 
that heavy cestings can be perforated in a few seconds 
by blowing the flame through a wrought iron tube in which 
iron wires are inserted. The part to be operated on is 
first brought to a bright red heat with an ordinary flame, 
and immediately oxygen at an initial pressure of 15 
atmospheres is admitted the molten metal is thrown out 
with such force that the work cannot be performed without 
asbestos clothes and gloves. Castings 2ft. thick, it is 
said, can be perforated in two minutes, and large castings 
removed in pieces by fusing holes in suitable places, and 
allowing the castings to crack as they cool. 


Tur Incorporated Municipal Electrical Association 
has circularised all members of Parliament regarding the 
“Ministry of Ways and Communications Bill.”’ The 
Association considers that “the consumption of electricity 
by railways is never likely to exceed. say, 10 per cent. of 
the national electricity supply in aggregate,” and there- 
fore cannot see “ how the interests of the general manu- 
facturing community, who are by far the largest users of 
electricity, can be adequately protected by the proposed 
Ministry’of Ways and Communications, whose predominat- 
ing interest will undoubtedly be railways. It is therefore 
strongly urged that the control of the electricity supply 
industry should be vested in that department of the 
Government most closely in touch with the general trade 
of the country, namely, the Board of Trade.’ The 
association recommends that legislation: based on the 
report of the Electric Power Supply Committee should 
precede any final decision. 


In a report on the possibilities of electric iron smelting 
in British Columbia, Dr. Alfred Stansfield, Professor of 
Metallurgy at McGill University, and consulting metal- 
lurgist, Montreal, says that some of the local water 
powers in accessible locations can be developed at such a 
cost as to yield a continuous electrical horse-power for 
smelting at a cost of 10 dols. per annum, which is not much 
higher than the cost of power in Sweden, and if a depend- 
able supply can be secured at that rate, it seems almost 
certain that an electric smelting industry can be under- 
taken profitably. Some 8000 or 9000 horse-power would 
be needed for a daily production of 50 tons of pig iron. 
In view of the large amount of wood waste produced at 
some of the large mills, a well-designed charring plant 
could deliver charcoal to the smelter at a cost of from 
6.00 dols. to 8.00 dols. per net ton. The total cost of 
the iron, including interest, royalties, &¢e., is esti- 
mated to be 29.75 dols. per ton. 


In the course of a recent lecture to the Society of 
Engineers, Mr. A. S. E. Ackermann gave some particulars 
of extensive tests carried out to determine the bearing 
power of piles driven in clay soil. ‘Clay, he said, containing 
a definite percentage of water, and at a definite tempera- 
ture, has a definite pressure of fluidity, and when this pres- 
sure is reached and maintained, the clay yields indefinitely 
as a dense viscous fluid, unless it be restrained from flowing 
or caused to rise so as to produce a statical head of clay. 
For equal depths, tapered piles support a larger load per 
unit volume of the pile than piles having parallel sides, 
the reason being that as their surfaces keep in more 
intimate contact with the clay. the friction on their sides 
is greater. For a given quantity of material of which 
to make piles a larger number of small piles is more efficient 
than a smaller number of larger ones. Pointed piles are 
more efficient per unit volume than blunt ones, because 
the points cause a more gradual lateral displacement o 
the clay, thus leaving it in more intimate contact with the 
sides ot the piles. The resistance to penetration is con- 
siderably greater the lower the temperature of the clay, 
probably because the pressure of fluidity increases as the 
temperature decreases, 





Miscellanea. 


THE present annual production of benzole is said to be 
25,000,000 gallons. 

Two old lead mines in Derbyshire have been acquired 
by a Wirksworth syndicate which intends to work them 
for lead, vanadium, and molybdenum. 


In connection with the proposed electrification of the 
Edinburgh tramways, representatives of the Tramway 
Committee are to report on the London conduit system. 


Work is to be commenced at once on the exploitation 
of some coal deposits which have been discovered near 
Bellinge, Sweden. The coal is said to be of good quality. 


THE two motions for the rejection of the Manchester 
Corporation’s Bill, empowering it to draw water from 
Haweswater, having been withdrawn, the Bill was read 
for the second time on March 13th. 


THE Board of Trade has announced that in view of the 
shortage of yellow pine in this country the Controller of 
Timber Supplies has taken steps to procure a quantity for 
early delivery, totalling 23,197 standards. 

Durine February twenty-two blast furnaces were blown 
out in the United States, while seven furnaces were set to 
work. The iron produced amounted to 2,940,168 tons, 
which represents a decrease of 1500 tons a day as compared 
with January. 


Durine her recent official trials the Yarrow-built 
destroyer attained a speed of 39.6 knots for four hours’ con- 
tinuous steaming. This is said to be the highest speed yet 
reached by a destroyer, and was attained with equipment 
and fuel on board for a 1000 miles cruise. 


Surveys recently made on Dartmoor are said to have 
shown that the water power of the locality is sufficient to 
provide the whole county of Cornwall with an electricity 
supply. Falls of from 460ft. to 600ft. can be obtained, 
and their utilisation is being seriously considered. 


In connection with the inquiry proceeding as to the 
desirability of electrifying the French railways, a com- 
mittee is at work examining proposed schemes for the 
Paiis-Orleans and Paris-Lyons-Mediterranean railways, 
while another committee is preparing a report on existing 
systems in France and abroad. 

An ‘Export Directory of British Firms for Polish 
Trade” is being now compiled by the Polish Commercial 
and Financial Agency, Canada House, Kingsway, London, 
W.C. 2. The directory is to be distributed very widely in 
Poland, and should prove of considerable assistance to 
British manufacturers wishing to trade with that country. 


AccorDING ‘to the South African Mining Journal and 
Engineering Record, the new name just adopted by our 
old contemporary the South African Mining Journal, 
arrangements are being made for dredging the coast of 
South-West Africa, in the vicinity of Luederitz Bay, for 
diamonds. It is believed that there is a diamond “ pipe” 
beneath the sea somewhere off Pomona. 

THE extensions proposed by the Bradford Corporation 
to the Valley-road and Bolton-road Electricity Works have 
been approved by the Director of Electric Power Supply, 
and the Corporation is applying to the Local Government 
Board to borrow £295,125. The output was more than 
doubled during the year 1917-18, and it is anticipated 
that this rate of increase will be maintaned. 


Tur chairman of the Steel Products Company at 
Waratah, New South Wales, on the occasion of a recent 
visit by the Minister for Works, said that the company, 
would soon be able to produce railway wheels, tires and 
axles of a quality which would satisfy all the requirements 
of Australia. It was the first time that the manufacture 
of these parts had been undertaken on a large scale in 
Australia. 

THE annual Convention of the Incorporated Municipal 
Association is to be held this year at Felixstowe on the 17th, 
18th, and 19th of June. Owing to the limited accommoda- 
tion available in Felixstowe—it being expected that there 
will be a large influx of ordinary visitors this year—the 
Convention is being restricted to members of the Associa- 
tion. A preliminary programme will be issued to each 
member shortly. 

At a meeting of the Council of the London Cartage and 
Haulage Contractors’ Association held on March 13th, 
the following resolution was :—-“* That this Council, 
having considered the terms of the Bill for the establish- 
ment of a Ministry of Ways and Communications, is of 
opinion that, while in the main agreeing to the principle 
of the Bill, it would be against the best interests of the 
State to vest the control of roads and railways in one 
Department of the proposed Ministry.” 


Durine the month of February, 949,217 tons of coal 
were shipped from the Tyne, as compared with 708,623 
tons in the corresponding month of last year, an increase 
of 238,594 tons. The coke shipped totalled 35,327 tons, a 
decrease of 357 tons. In the first two months of this year 
1,837,318 tons of coal were shipped, an increase of 366,765 
tons over January and February, 1918. In January and 
February nine vessels were launched on the Tyne, as 
compared with fourteen vessels in the corresponding period 
of last year. 

Tre British Association Fuel Economy Committee, 
which was originally appointed in 1915, and issued its 
first report in 1916, has, owing to the urgency and impor- 
tance of the coal situation and fuel economy in connection 
with reconstiuction problems, been reappointed to con- 
tinue its investigations upon the various economic, 
scientific and technical issues connected with the pro- 
duction and utilisation of coal and other fuels The Com- 
mittee is now compiling data and information concerning 
a number of subjects of public interest, ine:udirg, inter 
alia, such questions as (1) the economic aspects of coal 
production in Great Britain, (2) low temperature distilla- 
tion of coal, (3) future standards for public gas supplies, 
and (4) the proposed electric power scheme, &c., and 
invites individuals, firms or institutions who may possess 
information of value to place it at the disposal of the Com- 
mittee. All communicat‘ons should be addressed to 
Professor W. A. Bone, F.R.S., at the Imperial College of 
Science and Technology, South Kensington. 
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Multiple-engined Aeroplanes. 


Ar the date of the outbreak of the war, the idea 
of constructing aeroplanes to be driven by two 
engines had certainly been broached and discussed, 
detailed designs had been made for such machines 
and their power plant equipment, experiments had 
been conducted, and at least one multiple-engined 
aeroplane, the Sikorski, had been constructed. 
Nevertheless, it was not until June, 1915, that 
information was received of the definite appearance 
at the front of a twin-engined aeroplane—a German 
machine. Although the Germans were thus, 
apparently, the first to employ such an aeroplane on 
active military service, they were probably antici- 
pated as regards actual construction by the French 
twin-engined Caudron biplane and the British twin- 
engined Dyott machine. The last-named aeroplane, 
it is interesting to note, was actually designed before 
the war, and in many respects anticipated the design 
of the German Gothas of 1917. It was built in 1915, 
and subsequently flew successfully, although it failed 
to receive official approval for some reason or other. 
The three-engined aeroplane had also received some 
attention when the war broke out, notably so from the 
Italian Caproni, who, in 1914, built and flew a biplane 
equipped with two 80 horse-power tractor engines, 
and a 90 horse-power pusher engine. Subsequently, 
in 1915, the same designer built a successful biplane 
fitted with three 150 horse-power engines. As the 
war progressed and the demand arose for heavy 
bombing machines, the twin-engined aeroplane 
took a permanent place in the aeronautical services 
of all the belligerents. Of these, the Gotha with two 
260 horse-power engines and the Handley-Page with 
two 350’s may be taken as typical. Towards the end 
of the war the four-engined machine had definitely 
appeared, and was being built in considerable numbers, 
at least, in this country, while a five-engined German 
machine was brought down in France in August, 
1918. Since the Armistice was signed, the four- 
engined machine has become quite familiar, and the 
development of the five-engined design has progressed 
to the extent that there is now in existence a large 
British seaplane equipped with five Rolls-Royce 
engines which has flown successfully. We have as yet 
not heard anything definite about a six or seven- 
engined machine, but we have Major-General Seely’s 
authority for saying that the designs for a huge 
seaplane equipped with eight separate motors have 
been completed. That the evolution of the multiple- 
engined aeroplane has not yet reached its limit, and 
that we will shortly hear of the ten and even twelve- 
engined machine we feel tolerably certain. In 
other directions we would naturally expect, and 
indeed do, see a demand for augmented power met by 
anincrease in the size of the power producing units, 
and not, above a certain limit, by a simple increase 
in the number of such units. It is natural, therefore, 
to enquire the reasons for the present clearly-marked 
tendency in aeroplane design to go on increasing the 
number of power units rather than to enlarge their 
individual capacity, and to ask whether this tendency 
is transitory or likely to prove permanent. 

The aeroplane power plant problem at the present 
moment is a peculiarly complicated one, and in no 
respect is its complexity greater than in this question 
of multiple-engined machines. A very strong reason 
for fitting an aeroplane with more than one engine— 
at least so far as civilian flying is concerned—is, of 
course, the increased safety ensured by so doing. 
With a twin-engined machine the chances. of both 
motors failing before a safe landing can be effected 
are nowadays very small. During the war, it may 


be said by way of illustrating this remark, a Handley- 
Page bomber as a result of a direct hit had its lower 
wings reduced to shreds and tatters and one of its 
engines put out of action ; yet this machine flew back 





sixty miles to its aerodrome, and there alighted safely. 
With a three-engined machine, it may be taken that 
all chances of having to make a forced landing as a 
result of engine trouble developing are eliminated. 
A four-engined aeroplane possesses the same charac- 
teristic, and with something over. Indeed, it can 
be asserted that as regards the avoidance of forced 
descents the four-engined machine possesses a factor 
of safety which is, or should be, satisfactory to all 
concerned. To increase the number of engines above 
four on the grounds of safety is clearly supererogatory. 
Setting aside such cases, if there be any, in which 
the multiplicity of motors is dictated by a desire to 
utilise exiting stocks of engines left over from the war 
programme, it might be suggested that several small 
units are preferred to one or two larger units because 
the design and production of the former have been 
brought to a considerable degree of perfection, 
whereas the large aero-engine possessing an equal 
trustworthiness has yet to be built. So far as air- 
cooled engines are concerned, it may be true that large 
units are not installed because large units are not 
yet available. On the other hand, the largest size 
at present made—we have recently seen an air- 
cooled engine developing 500 brake horse-power— 
is sufficiently big to effect a reduction of some 25 
per cent. in the number of engines fitted on, say, the 
four-engined Handley-Page machine. With regard 
to water-cooled motors, engines of 500 horse-power, 
such as the eighteen-cylinder, three-row “ Sunbeam,” 
have been manufactured in this country for some time, 
while engines of 1000 horse-power are within reach of 
present-day production. In support of the latter 
assertion, it may be said that a twelve cylinder 
“Liberty” engine has, under special conditions, 
developed 526 horse-power, and that a 24-cylinder 
engine of the same design has been made recently 
and tested with satisfactory results. It seems clear, 
then, that the tendency to multiply the engine units 
on an aeroplane cannot be set down wholly to a de- 
ficiency of large powered motors. The true reason, 
or a large part of it, for adopting a multiplicity of 
engines lies, in fact, not with the aero-engine builder, 
but with the makers of the aeroplane itself and of its 
propellers. The eight-engined seaplane referred to 
by General Seely will probably have a horse-power 
of nearly 3000. Even were a thoroughly trustworthy 
thousand horse-power aero-engine available, it: is 
doubtful if in the present state of the aircraft building 
art the designers would have chosen to do other than 
employ eight small engines rather than three large ; 
for by splitting up the power between a number of 
units, they effect a corresponding distribution of the 
flying stresses in the structural parts of the machine. 
Further, it can be asserted that the aero-propeller 
capable of using 1000 horse-power on a scale of 
efficiency comparable with that manifested by smaller, 
existing, propellers has yet to be designed and made. 
It is to be noted that—as with the marine propeller— 
the higher the engine speed the more difficult is it 
to provide a propeller which will utilise the available 
power efficiently, and that aero-engine builders are 
already sacrificing something to meet the shortcomings 
of the propeller by fitting reduction gearing on their 
higher speeded engines. Thus the Rolls-Royce, 
Sunbeam, Hispano and Cosmos engines, all of which 
run at or over 2000 revolutions per minute, are forced 
to employ reduction gearing—of approximately a 
5 to 3 ratio—because of the present impossibility 
of obtaining propellers capable of utilising the full 
speed economically. 

It has been repeatedly stated that the technical 
development of the aeroplane awaits the development 
of the aero-engine. Doublessly, this statement was 
true a year and more ago, but we cannot believe that 
it is as true to-day. Certainly, it would appear that 
in the aspect of that development with which we are 
now dealing, the necessity for fitting a multiplicity 
of engines on a high-powered aeroplane is attributable 
less to the deficiency of the engine builder and more 
to that of the aeroplane constructor and propeller 
designer. That it is preferable, other thirgs being 
neglected, to fit one or two or three high-powered 
engines instead of eight or more small engines, we 
have not thought it necessary to discuss, for it should 
be self-evident that by so doing we economise first 
cost and upkeep charges, save fuel] and oil, lower the 
total weight and simplify production. Reviewing 
the reasons why these advantages have to be foregone 
at present, we see that none of the causes is likely 
to prove permanent, and that we may hope to witness 
them being overcome in the not distant future. 
With the development of the “ all-steel ” system of 
construction, it should be possible to build the 
structure of an aeroplane in such a way as to permit 
it to bear much more concentrated driving stresses 
than it can do at present. The propeller problem 
will probably be more difficult to solve, but the scope 
for investigation in this direction is still vast, and a 
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solution we feel sure will be forthcoming which will 
enable the aero-engine builder to develop his side of 
the work to its fullest extent without having to in- 
troduce modifications imposed on him by the state 
of the propeller designer’s ability. 


The Rolling Stock Problem in France. 


THE next few years will witness, in all probability, 
the advent of what may be really termed an enormous 
demand throughout the world for locomotives and 
other railway rolling stock, and for bridgework and 
heavy rails and accessories, whilst at the same time 
an impetus may also be expected to be given to the 
adoption of light and narrow gauge railways and 
incidental rolling stock. In fact, the requirements 
for main line working will be phenomenally large 
owing to the excessive wear and tear to which rolling 
stock in general has been subject in belligerent 
countries through the pressure of the war and the im- 
possibility of executing repairs other than those 
which were absolutely necessary during the course 
of active hostilities, and also in consequence of the 
destruction of stock in the battle areas and the 
scrapping of numbers of engines and wagons which 
had reached the limit of their useful life. It is com- 
mon knowledge that it has been impossible, during 
the past four years and a-half, for builders to 
satisfy the needs of neutral nations, and in these 
cases also the scarcity of materials has hampered 
the work of maintenance of rolling stock in a first- 
class condition. A third factor in the situation 
concerns the orders which will arise; and which 
necessarily have had to be deferred until the con- 
clusion of the war, for the construction in different 
countries of new railways, the extension of existing 
systems and the provision of rolling stock, bridge 
work and permanent way materials. All these 
circumstances tend to show that locomotive and 
wagon builders, and the rail rolling mills may look 
forward to an exceptionally busy period in the next 
five years provided that industrial peace is main- 
tained. As the productive resources and facilities 
of France and Belgium, together with those of Italy, 
Serbia and Roumania, have been temporarily 
crippled by the war, it will devolve upon the other 
Alhed countries to render every possible assistance 
in the work of restoration of the devastated districts 
as rapidly as possible, and as adequate transport 
facilities represent the primary consideration in this 
connection, both British and American firms may 
expect a large amount of business in rolling stock 
and permanent way materials. 

The seizures made by the enemy after the invasion 
of France and Belgium included approximately 
5000 locomotives and 150,000 wagons, and the 
surrender of an equivalent number of each class 
was agreed to by the Germans under the terms of the 
original armistice in November last. It is of interest 
to inquire how the position now stands. According 
to French official statements, the enemy had only 
handed over by February Ist, 1385 locomotives 
out of 2600 allotted to the French by Allied agree- 
ment, and 34,971 wagons out of 70,000 similarly 
apportioned. These figures relate solely to the 
rolling stock delivered to the French by the date in 
question, and the French in particular have been 
specially prudent in rejecting many “ antiques” 
or unserviceable engines which the enemy repre- 
sentatives endeavoured to get accepted. Since the 
beginning of February, however, further deliveries 
have been made. The total number of locomotives 
surrendered by February 19th, according to information 
issued by the British Government, was 4065 out of 
5000 required, and 126,836 wagons out of 150,000, 
these figures including the total deliveries to all the 
Allies on the Western front. In the meantime, 
another month has elapsed, and it is possible that 
all the requirements specified have been fulfilled. 
Besides securing the restitution of rolling stock, it 
is stated that the French Government already 
have imported or ordered 1307 locomotives from the 
United States and Great Britain during the war, 
together with 67,000 American and British wagons, 
many of which were already in France or awaiting 
shipment to that country. It is, therefore, reasonable 
to assume that when these orders or purchases have 
been finally completed, and when full restitution of 
stock has been made by the enemy, and the French 
repair work has been executed, the rolling stock 
situation in France should be approximately similar 
to, if not better than it was prior to the war. 

But it cannot be said with certainty that France 
will require to obtain any further steam rolling stock 
from abroad when once the deliveries already men- 
tioned have been completed and the former state 
of the railway equipment has been restored. In the 
first place, there exists the very natural desire to 
become independent of other countries in the con- 





struction of locomotives and wagons—a desire 
which was stifled in pre-war days by the dilatory 
tactics of the railways in the placing of orders, and 
in the second, a new condition has arisen which 
foreshadows the general introduction of electric 
traction on the railways in that country. The 
absence of adequate coal resources and the ex- 
istence of ample water powers recently induced 
the French Government to appoint a special Com- 
mittee to investigate the question of the substitution 
of electric for steam locomotion on main lines, and 
reports of the technical and commercial sub-com- 
mittees will be submitted shortly to the responsible 
authorities. If the eventual decision should be 
favourable to electricity, the French market would 
be closed to imports of steam rolling stock, but 
even if unfavourable, it would seem as if the 
country will afford no further opening for imports of 
locomotives and wagons when the arrangements 
outlined—completion of. foreign ‘orders and the 
development of the national rolling stock industry 
have been brought to a successful issue. 

The lesson which Germany learned prior to 
the war—for many years before the war—seems 
to have been provisionally overlooked by the French. 
Had it not been for the existence of an excellent 
system of steam railways, designed originally for 
strategic purposes, it would have been impossible 
for Germany during the war either to have trans- 
ported the millions of men and millions of tons of 
equipment which she carried in the West and the 
East in shuttle fashion, or to have continued the war 
for so long a period. It was this strategic idea, 
combined with the fact that steam-operated trains 
possess the enormous advantage of being absolutely 
self-contained units and, therefore, not dependent 
upon a distant power station vulnerable to attack 
either from long range guns or bombs from aeroplanes 
or airships—it was this firm conviction of the supe- 
riority of steam locomotion over electric traction 
in connection with adjoining land frontiers which 
enabled the military party in Germany at all times to 
override any other considerations when schemes were 
brought forward by interested firms for the conver- 
sion of main lines to electric traction. The conviction, 
too, was favoured by the possession at the time ot 
abundant supplies of cheap coal which facilitated 
the adherence to steam locomotion. 


Chemical Engineering. 


ALTHOUGH chemical engineering is now recognised 
as a definite branch of our profession there has, until 
recently, been no organised body or institution in 
existence in this country taking the whole field of 
chemical engineering within its purview. Various 
specialised societies, such as the Ceramic Society, the 
Institution of Petroleum Technologists, the Institute 
of Brewing, the Society of Glass Technology, and so on, 
deal separately with branches of chemical engineering, 
but for a general treatment of the subject the chemical 
engineer has had to be content with such facilities as 
have been afforded by the Society of Chemical 
Industry, the Institute of Chemistry, and the Chemical 
Society, bodies intended primarily to meet the needs 
of the chemist rather than those of the engineer 
working with him. The desire for separate recogni- 
tion has recently led chemical engineers in the 
United States to form an institute of their own. In 
this country the need for a similar association has 
now been met by the establishment of a chemical 
engineering group within and under the auspices of 
the Society of Chemical Industry. The inaugural 
meeting of the new “ Group” was held last Friday 
night in London, and from the interest then shown 
in its proposed work we conclude that it is likely soon 
to become a strong and important body. The 
programme of work set before the Group is an exten- 
sive one, as will be gathered from a note published 
elsewhere in this issue. From the list of subjects on 
which it is proposed to hold conferences it is clear 
that the body will possess interest for many engineers 
and others who do not usually regard themselves as 
being associated, except indirectly and very generally, 
with chemical processes. Within the wide field over 
which the Group’s survey will range, we find such 
subjects as the utilisation of low grade fuel, including 
pulverised fuel, smoke abatement, water supply and 
treatment, refrigeration, gas cleaning, and the 
utilisation of waste. These subjects are all of general 
engineering interest, and are not particularly the pre- 
occupation of the chemical engineer. Very rightly, 
however, in our opinion, they are being included, along 
with such more or less specialised subjects as crystal- 
lisation, filtration, the transport of liquids, chemical 
works organisation, and so on, within the sphere of 
work mapped out for the Group. Apart from the 
discussion of these and other subjects, the new body 








will, among other things, initiate chemical engineering 





research work, and co-operate with educational 
authorities in arranging suitable courses of training 
for chemical engineers. In this last named direction 
it will find work awaiting it which alone, if well done, 
will justify its existence. 


Electric Railways. 


‘HE statement made by Sir Eric Geddes in the 
House last Monday week, foreshadowing the imme. 
diate electrification of the main railways of this 
country, continues to evoke much comment in 
engineering circles. In our own opinion, as already 
indicated, the proposal appears to be premature, and 
this, we believe, would also be the verdict of those 
engineers to whom the country should look for 
guidance. It may be useful to recall that Sir John 
A. F. Aspinall reviewed the possibilities of electric 
traction in his presidential address to the Institution 
of Civil Engineers. Anticipating a great future for 
this form of traction, he indicated how the develop- 
ment could take place. All suburban traffic would be 
electrified in our large towns, and then these towns 
would become centres which would develop in widen- 
ing circles, “ but,” he added, “it is not until these 
widening circles begin to touch one another and thus 
enable longer distance trains to run between one great 
centre and another, that we shall see electrical working 
for long passenger trains. For shunting and operating 
in and about large towns, where there are already 
electric railways for suburban traffic, there seems to 
be an immediate future, and we shall possibly see the 
application of such methods to heavy goods trains at 
a later date.” Looking at the proposition apparently 
from the railway companies’ point of view, Sir John 
stated that the additional expenditure required to pay 
interest on the large capital outlay involved could be 
made most rapidly from the suburban traffic, enabling 
the main line electrification to be carried out without 
an outlay, which, taken by itself, might be unremuner- 
ative. It is true that this review of the situation was 
made some months prior to the introduction of the 
Ways and Communications Bill, but it seems clear, 
unless the Government proposes to subsidise heavily 
the railway companies, and trust to the future to 
justify its action, that some such policy as that out- 
lined above must be followed. In this case, the 
immediate duty of the Government is to encourage 
and standardise electrification of all suburban lines, 
leaving the question of the electrification of the main 
lines to be determined by the developments of the 
future. 4 








The Reconstruction of Belgian 


Industries. 
No, V.* 
(By our Special Commissioner.) 


CHARLEROI, March 14th. 

BrittsH manufacturers will be closely interested in 
the industrial situation in this district. The English 
iron and steel trades have maintained the closest 
relations with the Belgian works throughout this area, 
and the character of the business link may be gathered 
from the fact that, as I was reminded when at the La 
Providence Works at Marchienne to-day, that under- 
taking which produced in pre-war days 25,000 tons of 
steel per month—most of it for export—sold no less 
than 80 per cent. of the material disposed of abroad to 
customers in Great Britain and the Dominions. The 
significance of this statement is that it represents a 
general tendency, and is not confined to a single works. 
This strong link between the Belgian iron and steel 
trades and our own manufacturing industries was 
snapped by the shock of war, and although the break 
can be repaired, the final disaster represented by the 
orgy of destruction in which the enemy engaged 
before evacuation has made the work of reconstruc- 
tion both difficult and costly, as well as certain to 
occupy a long period. Figures tell their own story, 
and some which have been given to me as to the 
damage sustained at the big works in this district may 
be quoted. The estimates of the value of material 
taken away or destroyed which have been prepared 
include: La Providence, 30 million francs; Boél 
works, 30 million; Thy-le-Chateau, 20 millions ;. 
Clabeeq, 17 millions; Monceau Saint Fiacre, 12 
millions ; Sambre et Moselle, 8 millions, and Hainaut 
and Chatelineau each 2 million francs. These figures, 
which may be accepted as a rough index to the claim 
which Belgium has against Germany on works 
account, represent only the assessed value of material 
damaged or stolen. The loss of profit and destruction 
of goodwill is even greater in amount than the actual 
material damage. The annual profits at La Pro- 
vidence had averaged more than 12 million francs a 
year, and other undertakings occupied a strong 
financial position. They were formidable competitors 


* No. IV. appeared March 21st. 
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of the same sections of the iron and steel trades in 
Germany, and what has been done represents an 
attempt not merely to minimise but if possible to 
annihilate Belgian rivalry. 

While the Charleroi district has to a great extent 
progressed on parallel lines to those followed at Liége, 
it is claimed that the workers of Charleroi are perhaps 
superior to those of its neighbours from the point of 
view of the iren industry. Baron de Laveleye has 
put on record his belief that their endurance and 


aptitude are greater, and that they maintain tradi- | 


tions still older than those of Liége, where a more 
specialised industry, including the manufacture of 
arms, has been developed. These distinctions have, 
however, lost their significance at a moment when the 
industrial community has seen the great work of both 
districts reduced to mere scrap. The conditions of 
some of them may be gathered from the accompanying 
illustrations, see also p. 304, and some personal impres- 
sions may perhaps be of interest. The company, which 
has works at Marchienne-au- Pont, and at the adjoining 
village of Dampreny, as well as at D’ Hautmont, near 
Maubeuge, at Rehon, hard by Longwy, and at 
Lille, employed thousands of hands, and made a large 
output. The fine modern high capacity blast- 
furnaces installed at Marchienne and Dampreny were 
eapable of an output of 1000 tons of pig iron a day, 
and the steel plant of 25,000 tons per month of basic 
material. This plant has all been practically 
destroyed or taken away. The three blast-furnaces at 
Marchienne will have to be entirely rebuilt, and I found 
evidence here that the bodily removal of the furnaces 
by the enemy was in contemplation, the foundations 
having been cut through only a few days before the 
sudden coming of the Armistice upset these plans. The 
boilers and blowing engines have been left in a 
derelict condition or removed. Among the material 
taken away mention may be made of 500 metres of 
large gas mains, which connected the blast-furnaces 


| 
| some of the Charleroi workers were also coerced into 
| giving their services, and during last year about 800 
| hands were engaged, compared with a pre-war labour 
| force of 1800 at Marchienne.’ Before leaving the 
German occupants removed about 56,000 tons of 
| material. An interesting side light on the later 
| phases of the war was given by the abandoned 
workings of the coal dumps from which tens of 
thousands of tons were put on barge or rail, taken 
| into the war zone, and used in the construction of 
the boasted Hindenburg line. 

Although I did not have an opportunity of inspect- 
ing the other works of the company at D’Hautmont 
near Maubeuge, or at Rehon in the vicinity of Longwy, | 
the information supplied is to the effect that 
considerable damage has been done by the enemy | 
at both these establishments. At the former, where a 
Siemens-Martin steel plant and large rolling mills 
were in operation, giving an output of 10,000 tons of | 
finished products a month, practically nothing re- | 
mains, and a long time must elapse before work can 
be resumed. At Rehon, where the plant included 
three blast-furnaces, steel works, rolling mills and 
accessories, giving occupation for 1100 workmen, the | 
output capacity being 18,000 tons a month, the steel 
plant and the rolling mills have either been removed 
or destroyed. The blast-furnaces remain, but they 
have been partly demolished, and the power plant has | 
been robbed of its most important units. A large | 
tonnage of raw and other material has also been re- 
moved from these works. It is hoped, however, | 
that one of the blast-furnaces may be put in working | 
order within a period of six months, but it is impos- | 
sible to say when other sections will be in a position 
to make a fresh start. At the Lille depét of the | 
La Providence, the looting was on a very com- 
plete scale. The character of the destruction accom- | 
plished at Rehon{is vouched for by some American 
officers, who state that none of the other works | 


condition of affairs at the Thy-le-Chateau Steelworks, 
which are situated at Marcinelle, a suburb of Charleroi. 
Here the installation before the war comprised four 
blast-furnaces, a battery of sixty recuperative coke- 
ovens, a Thomas steel plant, consisting of four 
converters each of 16 tons capacity, six trains of rolls, 
a foundry and accessory workshops. The enemy 
appears to have pursued the task of destruction here 
with particular vindictiveness, all that remains to-day 
being a series of stripped shops and some remnants 
of the steel plant. More than 50,000 tons of material 
have been removed, including practically all the 
electric motors, machine tools, and travelling cranes, 
while of the coke ovens nothing remains but the 
brick settings. One electric generating set of 4000 
kilowatts and another of 1200 kilowatts have been 
removed from the power station. Blast-furnaces and 


| rolling mills have been demolished, and everything 


necessary for manufacturing operations destroyed 
either wholly or in part. There are many evidences 


| of the skill with which the work of demolition was 


carried out, special attention having been given 
to the wrecking of all the modern plant, most of which 
has been reduced to the condition of scrap. At the 


| moment, it is not possible to make a start in any single 


department, and the work of reconstruction must 
necessarily occupy several years. 

“ My notes concerning the condition of affairs at 
the Sambre et Moselle establishment and at Monceau 
St. Fiacre show that the same policy was adopted 
by the enemy at these works. The first named 
possessed in 1914 four blast-furnaces, coke oven plant, 
steel works, a modern rolllng mill installation capable 


| of an output of between 35,000 and 40,000 tons per 


month, mainly in the form of rails, beams, plates, 


| special and merchant steels, &c. A great deal of 


this equipment has been removed, and what has not 
been taken away has been rendered down to scrap. 
One of the plate mills was*worked by the German 








GAS MAIN AT THE MARCHIENNE WORKS 


with the power plant—see illustrations. At Damp- 
reny only a part of one blast-furnace remains, and it is 
in such a condition that many months must elapse 
before it can be put to work; but at Marchienne, 
where the repair work has been vigorously prosecuted, 


it is hoped to start up one of the blast-furnaces during | 


the next few weeks, and a second in about six 
months. The coke oven installation, where altera- 


tions and additions, including a new battery of fifty | 


regenerative ovens were in progress in 1914, has been 
put out of action, and all that could be removed has 
gone into Germany. Of the steel works plant, which 
comprised four Thomas converters, each of 15 tons 
capacity, mixers and other accessories, capable of the 
output of 25,000 tons a month, already mentioned, 
only a fragment remains—one of the gas engines, and 
essential parts of this have been removed. The 
foundry machinery has either been removed or broken 
up. It is the same with the fine rolling mill plant, 
representative of the most modern practice, and 
which made a considerable output of heavy sections. 
Of these nothing remains, here or elsewhere. The 
yawning gulfs created by explosions and heaps of 
accumulated débris which the enemy, either from lack 
of time or facilities, failed to remove, illustrate the 
arduous character of the task of reconstruction. 
The tragedy of La Providence is accentuated by the 
circumstance that just before the war important 
additions had been made to the rolling mill equipment, 
which raised the capacity to a total of 46,000 tons of 
blooms, billets, plates, and other sections per month. 
The only relies of the rolling mill installation are some 
small trains in the Belle Vue works, capable of an 
putput of 9500 tons a month, and the wire-drawing 
equipment. These remain in fairly good order, 
although some of the handling plant has been removed, 
and if the necessary power could be obtained could 
be put in operation in the near future. They were 


made use of by the enemy until the moment of evacua- 
tion, and hence escaped the general fate. French 
civilian prisoner labour was mainly employed, but 


| enemy. 


| for tool steels, leather belting, and machine tools 





SITE OF MAIN 


visited by them had been so severely treated by the | 


The requirements of this undertaking are on a 
somewhat extensive scale, and a good many of them 
are being filled from English sources. The first con- 
signment of pig iron from England was being de- 
livered at the time of my visit, and it was hoped that 
| @ consignment of Glenboig bricks, the only refractory 
material employed at Marchienne would be received | 
| at an early date. The other needs of the works are 


| of various descriptions, although it is hoped that 
some of the last named may be recovered from the 
enemy. Complaint was made here, as elsewhere, 
of the high prices of materials being bought abroad. 
I was asked to give publicity to what appears to be a 
legitimate grievance of steel makers in this district. 
Mr. Nestor Germeau, by whom I was received at 
La Providence, stated that obstacles are being put 
in the way of the local works buying materials which 
have been left behind by the enemy. The La Pro- 
vidence management is anxious to purchase 5000 
tons of material, but it is said that various objections 
were raised by the British military authorities, 
that the question had been referred to London, and | 
that no satisfactory arrangement could be reached. 
On the other hand, in the Liége district, which is 
under Belgian military control, the local steel works 
have, it is stated, been able to obtain without diffi- 
culty, material of which possession had been taken 
by the authorities. The prices offered by Charleroi 
manufacturers for the same class of material are 
said to be precisely those which were paid at Liége. 
The trouble seems to be that the local British military 
authorities at Charleroi have no power in the matter. 
It is a point which ought to receive the immediate 
attention of the office in London, to which it has 
been referred. 


OrHER STEEL WorKs. 








AFTER ITS REMOVAL BY THE GERMANS 


military authorities between January, 1916, and the 


| date of the signing of the armistice, remain in place, 
| but it is in a condition that necessitates its reconstruc- 


tion. The modern character of the plant here 
excited the cupidity of the enemy to a marked degree, 
and the elimination of Sambre et Moselle from the 


list of productive works has been cleverly thought 


out. A list of the machinery and materials which 
have been stolen, which has been compiled, is a for- 
midable document, and the management place the 
total losses arising from the depredations of the 
enemy and other charges during the war period at a 
minimum of 65 million franes. 

Steps have been taken to place orders in England 
and elsewhere for urgently needed material, but it is 
difficult to say when delivery in sufficient quantities 
is likely to be obtained to enable the work of recon- 
struction to be vigorously put in hand. It will 
inevitably be a long time before these works again 
reach the productive stage. 

At Monceau St. Fiacre the enemy has succeeded 
in producing a similar condition of ruin. The whole 
place, including blast-furnaces, coke ovens, steel 
works, has been reduced to a state of chaos, and as 
most of the installations were almost new, dating 
only from the years immediately preceding the war, 
what has been done here or at Sambre et Moselle 
reflects the intention of the enemy to put the best 
of the Belgian steelworks out of the international 
trade arena for along time tocome. This is one of the 
instances which supports the claim that Belgian 
manufacturers should be allowed to replace the 
material so wantonly destroyed by a levy upon 
German works engaged in the same trade, and al- 
though no agreement appears to have been reached 
on this point, it is difficult to see how the application 
of this remedy can be seriously contested. 

There are other steel works in the Charleroi area 
to which reference might be made, but as the circum- 
stances are almost identical in each case, there is 





There is also illustrated in the present issue the 


nothing to be gained by repetition, There are 
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differences in degree and in the kind of destruction 
or the particular type of theft which has been prac- 
tised, but the underlying intention is always the same, 
the destruction of the Belgian iron and steel industry. 


ELEcTRICAL ENGINEERING. 


Charleroi is the headquarters of the most important 
electrical engineering enterprise in Belgium. The two 
works of the Ateliers de Construction Electriques are 
well known, and the business was run on a rapidly 
expanding scale up to the opening of war. The old 
works at Marcinelle manufactured motors, dynamos, 
switchboards, arc lamps, and fittings, and more 
recently high and low-pressure centrifugal and exhaust 
pumps. A more recent development was the erec- 
tion on a large site between Charleroi Sud and La 
Sambre of large workshops for the manufacture 
of generators and high power motors, turbo dynamos 
and alternators, rolling milis, high speed and winding 
engines, lifting appliances and special installations 
for metallurgical works and quarries. The new works 
also included a wire rope department, a shop for the 
manufacture of railway and mine semaphores and 
signals. while the latest addition was a cable-making 
plant which supplied the principal public administra- 
tions of Belgium and which was only completed by 
Messrs. Johnson and Phillips at a cost of some two 
million frances in the year. 1914. Although the 
damage done at these works may appear less at first 
sight than at some of the steel works visited, the 
establishment threatened to become so powerful a 
competitor of the German electrical industry, that the 
services of scientists were enlisted to determine on 
the precise policy to be followed in this case. The 
whole of the new cable plant has gone. and although 
steps are being taken to ascertain its destination 
in Germany—one of the directors of the company 
has left on this mission—the task is not an easy one, 
and it appears that in any case it will be necessary 
to rely upon the Krupp factory to supply some items 
of the equipment, notably the Jead presses, which 
eannot be obtained from any other source. As 
illustrating the wholesale character ot the depreda- 
tion, I have in my hands at the time of writing a list 
of over 500 machine tools which have been removed 
from the new works, some of which cost at pre-war 
values over 50,000 franes each. The equipment of 
the machine shops at this establishment was indeed 
quite notable. It is satisfactory to see that the list 
which bas been compiled includes the names of a 
good many English and allied tool makers, and 
although an effort is being made to trace the German 
destination of these machines and to obtain restitu- 
tion, it is certain that-large orders will have to be 
placed in England and America in the near future. 
Preliminary contracts have indeed been already 
placed with both English and American firms, but 
comment was made on the occasion of my visit upon 
the difficulties of the financial situation in view of the 
present state of exchange. Special general require- 
ments of these works are for supplies of non-ferrous 
metals, particularly copper and brass, and insulating 
materials. Large orders for paper for insulation 
are likely to be placed in England. Monsieur Cuttier, 
the general manager of the new works, has supplied 
me with a striking series of photographs showing the 
condition of the shops before and after the German 
occupation. Those reproduced in this issue illus- 
trate the manner in which the enemy destroyed 
700,000 francs worth of machinery to make a dining- 
room for German officers. 

The works have been almost entirely denuded of 
their own equipment, but the vacant shops are at 
present being utilised for the storage of many hundreds 
of electric motors and small machine tools which the 
Germans had removed from French factories or 
Belgian works, and had brought into Charleroi with 
the intention of taking them into Germany. A large 
number had already been removed before the evacu- 
ation of this town by the enemy, but the British Army 
has since the Armistice been engaged in the work of 
retrieving thousands of machines which had either 
been placed on wagon or loaded into barges for trans- 
port to Germany, but which remained on Belgian 
soil. I learned from an English officer in charge of 
this work, that a very large number of machines 
had still to be unloaded, but that a beginning had now 
been made with the task of classification, the inten- 
tion being to prepare a list of the machines stored 
here and elsewhere, and invite French and Belgian 
manufacturers to visit these depdts to identify 
tools or other equipment which had been removed 
from their works. 

I did not have an opportunity of visiting the 
glass works at Charleroi, one of the principal of which 
is the Roux establishment, where plate and special 
glass forms the major part of the output, but it is 
said that the glass factories have not been damaged 
to anything like the same extent as the steel and 
engineering works, and may be able to recommence 
manufacturing operations as soon as the supply of 
raw materials can be obtained. A start on a small 
scale has indeed been made. There has, however, 
been some trouble with labour in the industry, 
and matters had begun to assume a somewhat 
serious aspect while I was in the district, a complete 
stoppage being threatened by the extreme labour 
- element unless concessions, which the employers 
were inclined to resist, were made in regard to working 
hours and wages. 


New Light Cruisers and Flotilla 
Leaders. 


NExt to destroyers the type of vessel of which the 
Navy stood in most pressing need during the war 
was the fast, well-armed light cruiser. Considering 
the length of our sea communications, and the vital 
importance of protecting them from enemy raids, the 
number of these vessels we had available at the 
beginning of hostilities was far too small. Of modern 
light cruisers, possessing a speed of 23 knots or over, 
we had in August, 1914, thirty in service, eight com- 
pleting, and eight on the stocks, or a total of forty-six. 


light cruisers in service, and four building or com- 


vessels completing at Elbing for the Russian Govern- 
ment, which were seized by Germany and added to 
her fleet as the Pillau and Elbing. Measures were 
promptly taken by the Admiralty to make good the 
shortage in fast cruisers. Vessels building were 


majority being delivered many months in advance of 
the contract date. Two cruisers in hand by Cammell 
Laird and Co., Limited, to the order of Greece, were 


Chester, while a great many new ships were laid down. 
Tn all, between the outbreak of war and the signing 
of the armistice, nearly forty light cruisers were 
ordered, most of them being to what is more or less a 
standard design. With a few exceptions, which will 
be noted hereafter, our latest cruisers are smaller than 


greatly superior in speed. The following table shows 
the development of the British light cruiser in recent 


years :— 


Dimeasions of Recent 





At the same date Germany had twenty-seven modern | 


pleting, this total of thirty-one including the two | 


passed into service with the utmost possible haste, the | 


-purchased in 1915 and re-named Birkenhead and | 


the pre-war vessels of the ‘‘ Town ”’ class, to which, | 
however, they are quite equal in fighting power and | 


| been exceeded in every case. Speeds as high as 
33 knots have been attained, and an average of 30 
knots for a run of several hours’ duration is not 
exceptional. A valuable feature of these ships is 
| their ability to maintain a high speed in heavy 
| weather. On more than one occasion they over. 
| hauled German destroyers credited with a legend 
| speed of 35 knots. Taking into consideration the 
moderate displacement this type represents a most 
| admirable combination of light cruiser qualities, and 
|is undoubtedly one of the most successful cruiser 
| designs ever produced, either in this country or 
| abroad. 

The vessels belonging to it formed the backbone 
of the Harwich force. Subjected as they were to 
| prolonged spells of cruising, often in the wildest 
North Sea weather, and continually menaced by 
' mines, torpedoes, and hostile aireraft, the fact that 
not one unit of this type was lost while hostilities 
were in progress, is a splendid tribute to their robust 
construction. Some particulars of the Centaur’s 
career may be added to show the sort of experience 
that befell our cruisers on war service in the North 
Sea. On a certain night in October, 1917, the 
Centaur, then flying the broad pennant of Commodore 
Tyrwhitt, and in company with other vessels of the 
Harwich Patrol, was cruising in a heavy gale off the 
| German coast. They appear to have run into a 
| minefield, for those on board the Centaur felt a 
violent explosion aft, the vessel being lifted almost 
| out of the water. A moment later a second explosion 
| occurred, also at the stern. Practically the whole 
| of the hull abaft the stern bulkhead was blown away, 
involving the wreckage of the steering gear and other 
damage that put one set of engines out of action. 
Notwithstanding her grave injuries, the Centaur 
remained afloat, and thanks to superb seamanship 
and the efficient work of the engine-room staff, the 


British Light Cruisers. 





* Subsequently re-armed with nine 4in. Q.F. 





The Centaur may be regarded as typifying the 
design of most of our light cruisers during the war 
period. Built at Newcastle-on-Tyne, she was com- 
missioned there in August, 1916, as the flagship of 
Commodore (now Rear-Admiral Sir) Reginald Y. 
Tyrwhitt, in succession to his first flagship the 
Arethusa, which was sunk by a mine in the previous 
February. The illustration we publish gives a 
sufficient idea of the appearance and external features 
of the class to which the Centaur belongs, Cardiff and 
Caradoc being practically identical The hull is 
specially designed for high speed, in conjunction with 
the best sea-keeping qualities, and the bows are 
strongly flared. Every possible provision has been 
made to minimise the effect of underwater explosion, 
and the number and distribution of bulkheads and 
compartments represent a great improvement on 
pre-war practice. While no details of armour can be 
given, it may be said that these vessels are capable of 
standing very heavy punishment by gunfire without 
being put out of action. As will be observed, the 
main armament of five 6in. guns is disposed on the 
centre line. There are two guns forward, the second 
of which is mounted above but well abaft the first on 
a special superstructure provided with an overhanging 
deck which protects the crew of the foremost gun 
from the blast of the second piece. The foremast is a 
raking tripod with control tops, masts of this type 
now being a feature of all our modern light cruisers. 
In some units of the class with which we are dealing 
the two 13-pdr. guns that constitute the anti-aircraft 
armament are mounted amidships; in others they 
are further aft. The third 6in. gun is immediately 
abaft the after funnel, on a circular platform, while 
the fourth, mounted on the superstructure aft, fires 
over the fifth gun on the quarter-deck, the latter being 
protected by a blast screen. This novel arrangement 
of the armament permits the free use of all five guns 
on either broadside, besides giving an end-on fire of 
two guns. The eight torpedo tubes are mounted in 
pairs on deck. The gunnery and torpedo control 
system, and the electrical arrangements, are of the 
very latest pattern, the 6in. guns being of a new high- 
velocity model which possesses an unusually gieat 
range for this calibre. In some of these cruisers the 
usual conning tower is replaced by a revolving plat- 
form, from which a smell flying machine may be 
launched. The equipment includes several high- 
power searchlights. Unfortunately, precise details of 
the propelling machinery are not available, but it is 
understood that geared turbines driving two screws 
are the rule, with oil-fired boilers. It is certain, 
however, that the designed speed of 28.5 knots has 





| Sentinel. Blanche. Bristol. | Nottingham. | Arethusa. Centaur. 
ES I ee ee ae a 1904 1909 1910 1913 1913 1916 
Length, feet Sto tie as 360 405 430 430 435 450 
Beam, feet 40 41} 47 50 39 434 
Draught, feet .. 14} 154 15} 16 134 
D.splacement, tons .. | 2,895 3,350 4,800 5,440 | 3,500 ; 4,190 
Designed horse-power | 17,500 18,000 22,000 25,000 | 30,000 30,000 
Speed, knots ii 25 COS 25 25 25.5 237 28.5 
Armour | l}in. deck lin, deck 2in. deck 3in. belt 2}in. belt 

2in. deck Tor ‘ 
Armament -.| 10 12-pdr.* 10 4in. 2 6in. 9 6in. in. 5 6in. 

or Q.F. 10 4in. Q.F. Q.F. | 6 4in. Q.F. Q.F. 

2 tor. tubes | 2 tor. tubes 2 tor. tubes 2 tor. tubes | 4 tor. tubes | 8 tor. tubes 


+ Ships of this class now carry three 6in. and four 4in. Q.F- 


|return voyage to Harwich was made in safety. 
| though heavy weather was encountered all the way, 
The cruiser was paid off and sent to Chatham for 
| repair. Recommissioned in January, 1918 by Capt. 
| W. de M. Egerton, D.S.O., she again went into service 
with the Harwich Patrol. In the following June, 
| while steaming towards the German coast, she 
struck a drifting mine which carried away her bows. 
| Fortunately, the bulkheads did not give way, the 
| engines were reversed, and she got back to Harwich, 
| after covering a distance of 120 miles stern foremost. 
| Repairs were executed at Hull, whence the Centaur 
| rejoined the Harwich forces in September as a 
| destroyer leader, and continued in this duty down to 
| the end of the year. Following the armistice, she 
| was dispatched, in company with other cruisers, to 
the Baltic in order to bring home British prisoners of 
war. The Centaur has now been appointed to the 
| China station. A sister ship, Cassandra, was sunk 
in the Baltic last December by 2 mine. 

The cruisers of the ““ D”’ class, of which the Danae, 

Dauntless and Dragon have been completed, are 
| slightly larger editions of the “GC” elass. They 
| displace 4700 tons, are about 460ft. in length, and 
| are designed for a higher speed. They mount also 
| anextra 6in. gun. It is reported, further, that several 
| vessels of a still larger and more powerful type, 
| known as the “ E”’ class, were laid down in 1918, 
| but no details of these ships are available. The 

four ships of the “ Elizabethan ” class, viz., Hawkins, 
| Effingham, Frobisher, and Raleigh, are frequently 
| but erroneously referred to as light cruisers. They 
| are, in fact, heavier than some of our old armoured 
| cruisers, and carry a stronger battery. The dis- 
| Placement is approximately 10,000 tons, and the 
|; armament consists of seven 7.5in. guns. These 
| ships are expected to prove very fast. 

Our engraving of the Shakespeare depicts one of the 
| very latest flotilla leaders of the British Navy. 
| The original vessel of this type was the Swift, built 
| by Messrs. Cammell Laird in 1907, displacing 2207 
tons and having, for that date, the phenomenal 
speed of 36 knots. Her cost—about £290,000— 
was considered too great to warrant the multiplica- 
tion of this type, and it was not until 1914 that 
provision was again made in the Navy Estimates for 
flotilla leaders. Four were laid down in that year, 
and on the outbreak of war four large destroyers 
building at Cowes for the Chilean Government were 
purchased and placed iu commission as leaders. Since 
then about thirty more flotilla leaders have been con- 
| structed, and the Shakespeare, launched by J. I. 
' Thornycroft and Co., Ltd., in 1917 isa typical speci- 
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men of the latest design. These vessels have a dis- 
placement of 1990 tons. The horse-power is 45,000, and 
the designed speed is 34 knots, but the Shakespeare 
and her sisters, Scott* and Spencer, are known to have 
reached a maximum velocity of about 40 knots. | 
The armament is remarkably powerful for vessels 
that are, in effect, enlarged destroyers. It consists 
of five 4.7in. quick-firing guns on the centreline ; 
one 13-pdr. anti-aircraft gun, and six 2lin. tor- 
pedo tubes. The last-named are placed amidships, 
on triple mountings of a novel pattern, two tubes 
being side by side with the third above them. A 
carriage of this description, constructed as it is with | 
a special regard to lightness, weighs less than a 
twin mounting of the older pattern. The exeeasive | 
weight of the torpedo-tube mountings carried by 
British destroyers bas often been criticised, but in | 
the latest models this objection has been removed. 
It may safely be said that in the flotilla leaders of the | 
* Anzac,” ‘‘ Keppel,” ** Douglas,” and “* Shakespeare ”’ | 
classes we possess the fastest, most powerful and most | 
efficient torpedo vessels in the world. 











Jigs, Tools, &c., for the Production | 
of Standardised Parts.t 


By HERBERT C. ARMITAGE, of Birmingham, Associate 
Member. 


THE use of jigs and special tools has grown enormously 
in the last ten years, and there are very few engineers who 
have not used jigs in some degree or form in the production | 
of their work. Special tools now occupy such a very | 
large place in repetition work that the author makes no | 
apology for presenting a paper on some aspects of them | 
which may be of general interest. | 

There are many advantages to be derived by the use | 
of jigs and tools, but in this country they have not yet | 
been developed nearly to the extent that is possible. The 
broad advantages are as follows :—(1) Interchangeability 
of the work. This benefit does not necessarily follow 
from the use of special tools, yet they help very materially 
towards it, and interchangeable production cannot be 
obtained without them. (2) Cheapening of production. 
(3) The ability to use a less skilled class of labour on manu- 
facturing and production work. (4) The elimination of 
fitting and the introduction of assembling methods. 

What disadvantages there are can be summed up briefly | 
in the following :—(1) The use of jigs does not encourage 
individual ingenuity, skill, or resource, except in a small 
section of the labour employed. (2) The advantageous 
use of specialised tool methods uires considerable 
organisation. This is not liked by the British employee, 
but he complains very much if there is a lack of system. 
(3) Unless the jigs and tools are designed rightly, the 
results are likely to be as disastrous as if they were not 
made correctly. (4) It is usually difficult to synchronise 
the tool manufacture with the desired production of manu- 
factured parts, due chiefly to the fluctuating require- | 
ments of the producing departments. 

The ideal system which a firm should cultivate is simply 
to become staffed and arranged in such a way that full 
use can be made easily and quickly of a correct relation- 
ship between the planning department, the progress depart- 
ment, the tool office, and tool-room. If there is a solid 
foundation upon which to build a good system, the works 
can expand rapidly with increased business, and, in 
addition, there will be little difficulty in changing over 
from one type of manufacture to another of similar 
construction. 

The effect of the war upon production conditions in 
workshops has been stupendous. Many firms had laid 
out their works more or hese efficiently for the manufac- 
ture of some speciality in comparatively small quantities, 











* Scott was sunk by a mine on August 15th, 1918, 


"*+ The Institution ‘of Mechanical Engineers Abstract of 
paper read March 21st. 
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and had arrived at accurate manufacture only by “ trial | 


and error” methods. 
altered methods of manufacture for many years unless 


to study the types of works organisations in existence in 
this country at the outbreak of war. 


In some cases such firms had not | 


| forced by competition. In this connection it is interesting | 


Development of Engineering Manufacturing Methods.— | 


The commencement of the steam engine era was about 
a century ago. This, together with the railway boom, 
developed our oldest engineering concerns. At their 


commencement there was no mild steel, and the process | 


of cutting metals was second in popularity to the forging, 


| casting, and rolling processes, owing to the latter being 
| much cheaper and easier to work ; and this was probably 


due to the non-development of machine tools at that time. 
Machine work was largely a matter of sheet templates ; 
drawings were almost unknown except as works of art, 
and the calliper was the recognised measuring instrument. 
Swiftly following this period came the general development 
of power-driven machines, and the rapid growth of engi- 
neering manufacturing works demanded more and better 
machine tools. The machine tool industry became firmly 
fixed, and almost about this time the Springfield Company 


| of America started the use of independent gauging. Then 
| electrical machinery came into use, and in its wake numbers 


of new electrical manufacturing concerns were instituted 
all over the country. These firms in their early days 
were able to use mild steel, the telephone, electric driving 
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COMPONENT OF AERO ENGINE 


and lighting, turret lathes, and early automatic machines ; 
and, the author believes, were amongst the first to develop 


| the use of drilling jigs, on large size work chiefly, owing 


to electrical machines being more easy of standardisation 
than previous engineering products. 
Prior to this date the ‘‘ tool maker ”’ was perhaps a man 


| with a bench in the machine shop, whose sole duty was to 
repair chucks, ‘‘ peg ’’ broken gears, &c., and any machin- 


ing he required was done in the general shop. 

The electrical machine, however, necessitated the 
extensive manufacture of press tools, and gradually the 
tool-room idea was developed, namely, to make tools 
entirely without interference with production work. 
Unfortunately, like the pattern shop, the tool-room 
appeared to have a non-productive aspect, because the 
goods it made were not directly saleable. The then works 

ers, therefore, would generally start reducing costs 
in that department when any criticism of works expenses 
arose. 

The importance of the tool-room grew but slowly until 
the introduction of high-speed steel, which again revolu- 
tionised shop practice. Then followed a rapid extension 
of the “ closed-in ” department, due probably to the fact 
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cut gearing had to be used in machine tools. The grinding 
requirements of the cutters gradually evolved the tool 
store, and this, combined with the increasing use of jigs 
and the increasing importance of the tool-room, made a 
tool drawing-office absolutely essential. At about this 
date—say, 1902—-the automobile and petrol engine made 
its appearance, and again numerous new factories sprang 
up to take the fresh field of production. Gear hobbing 
and planing methods, the use of alloy and case-hardening 
steels, with the consequent development of the grinding 
machine, rapidly followed. 

The grinding machine at once set a new standard of 
accuracy on all machine tools. With the exception of 
one pioneer firm in this country, which developed an 
entirely new line-of machine tools, British machine tool 
makers did not realise that a new era of production had 


| set in, and in the new automobile factories scarcely any 
| machine tools, except of American origin, were to be 


found. In these new works it soon became possible to 
work to required systems of limits, but at the outbreak of 


| war only a small percentage of general engineering firms 
| knew how to handle work containing a large number of 





parts which had to be produced to given limits of accuracy. 

Effect of War Conditions on Engineering Practice.—The 
period of the war has seen another rapid development of 
engineering progress, namely, the manufacture of aero- 
engines and planes, and they, in their turn, will exert 
an enormous effect upon the manufacturing methods 
even of the automobile firms. The great problem ahead 
now is to settle the relationships and values between 
skilled, semi-skilled, and unskilled labour. There is 
every reason to believe that skilled workers will realise 
that their welfare eventually depends upon the maximum 
of production being obtained. Granted this condition, 
attained by means of a bonus system, or otherwise, success- 
ful production then depends upon two things only— 
organisation and special tools. The two go together, 
and one is useless without the other. Combine the two, 
and there is at once obtained the only desirable features of 
what America calls “ scientific management.” 

General Works Organisations.—The centralisation of 
work, with consequent grouping of similar machines, was 
considered to be the ideal engineering practice a few years 
ago, but the practice is now deservedly losing much of its 
favour where the finished product contains a large number 
of detail parts. Its chief advantages can only be obtained 
by the formation of a centralised system of arranging 
the work on every machine independently of the various 
foremen. A large workshop should be an aggregation of 
small shops or sections, in the author's opinion, which can 
preferably be separated by some form of barrier, but it is 
essential they should be under a centralised progress 
system and centralised management. In this way, taking 
2s an example a works producing petrol engines, there 
would be a crank shaft section, a cylinder section, a crank 
case section, and each would have its own complete quota 
of necessary machine tools, and its own bonus on output. 
To start upon a new type of engine, under these conditions, 
would not be a great problem, as every part on a new 
design is more or less similar to its predecessors. 

There is yet a very much wider field for the semi- 
specialised manufacturing machine tool. As an example, 
there is not a lathe for sale which it is not possible radically 
to alter and improve, which is designed solely for motor 
car or aeroplane engine crank shafts. It still seems 
necessary for every concern to design and build a large 
proportion of its own manufacturing machine tools to 
maintain its progress and commercial supremacy. The 
professional machine tool maker can use a very few 


| specialised tools in his manufacturing, and a batch of 


twelve similar machines is as near as he usually gets to 


| repetition work, It is, however, rather a hopeful sign 


| 
| 


| 


that many machine tool firms are now specialising in 
particular lines, and not making everything that offers 
itself to them, as in the past. 

Degrees of Use of Special Tools.—It is u debatable point 
to know to what extent components should be “ jigged 
and tooled” according to the quantity required “ off.” 
There are several firms in this country who lay out and 
manufacture a complete set of tools for so small a number 
of pieces as five. is is a small quantity, and depends 


that high-speed stee] could not be worketl upon by all.| upon the organisation and manufacturing methods 


| The milling machine anu its cutters were developed, and | employed by the concerns. In the author's opinion it is 
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more a@ question of time that should decide the matter— 
that is to say, if the component can be machined by special 
tools and unskilled labour in very much less time than with 
standard fixings, the special tools should certainly be 
made even if the total cost, including the tool making, 
comes higher than the mathematically calculated saving. 
There will be other things to consider, for instance, the 
time oceupied by the shop administration in rigging up 
temporary tools, the chances of error and scrap, or the 
possibility of a repeat order. Furthermore, the special 
tools themselves will have a certain plant value. 

Formule of Output to Pay for Tools.—Some formule, 
and the mode of procedure, in connection with the fore- 
going remarks, may be of interest, and are given below :— 

(1) Lay out operations for the piece, using existing tools. 

(2) Lay out operations for the piece, using special tools. 

(3%) Ascertain definitely what is the total number of 
parts required. 

(4) Estimate the cost of machining, using existing tools. 

(5) Estimate the cost of the special tools required. 

(6) Estimate the cost of machining with the special tools. 
In doing this, points peculiar to the establishment should 
be observed, and the various fixed charges put on each. 
This is important, as the tool-room charge and the manu- 
facturing working cost load is usually different. It should 
also be borne in mind that with special tools cheaper 
labour can be used. 

If E equals cost of the component, using existing tackle. 

If 8 equals cost of the component, using special tools. 

It T equals cost of the special tools. 

Tf N equals number of parts to be made. 

Then, excluding items of expediency, the least number 
of components required to cover the cost of the tools will 
be given by 

19T 
2u (E-— 5 

The formula allows for the plant or metal value of the 
tools—assuming they are never used again for the com- 
ponent—as 5 per cent. of the original cost. which is perhaps 
rather high. : 

Similarly, the maximum that may be spent on special 
tools for ‘* N°’ components is given by 

7 — 20 N(E-S) 
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To give an idea how the formule work out, they have 
been applied to the small aero-engine component shown 
in the aecompanying illustration. There is comparatively 
little machining upon it, and, assuming that the casting 
is to be tooled without special tools, the operations will be 
as in Table I. To grip the work in a chuck it will be 
necessary to cast a small spigot on it for holding purposes, 


N= 











Tan_e I. 
ati Time Rate 

Operation. allowed. ‘perhour. Cost. 
s. d. s. a 
1. Preliminary marking off pig be ek 10 min. 1 6 0 3 

2. Bore and face (hold in chuck by 
special spigot)(A) .. .. .. 30 min. ae 0 7 

3. Mark out and drill four holes in 
OO OES ae lh. A. i. x 

4. Set up on an angle plate to bore 
and faceend(C).. .. .. .. 2h. 1 2 2 4 

5. Mark out for drilling */;gin. holes 
oT ean eee 30 min. 1 6 0 9 

6. Drill and tap 3/ gin. holes on face 
(Cc) RL OY RR eae ea 30 min. : § 07 
7. Drill face and tap bottom hole (D) 20 min. 1 6 0 6 
&. Cut offturning spigot .. .. .. 17 min. 1 2 0 4 
9. Hand finish where spigot is cut off 10 min. : 02 
10. File notch (F) cae Sate che eae 20 min. 1 6 0 6 
5h. 47 min. 7.2 





It is-to be ncted that the slowest operation is that of 
setting the angle plate to the correct ‘dimension, lin. 
+ 0.005in., but if there were five or six pieces to run 
through consecutively, a considerable saving in time would 
result, as the machine could remain set up. Employing 
jigs, but no special reamers or other tools, the job would 
work out as in Table II. :— 























TABLE II. 
‘ Jigs and Time and Cost of 
Operation. gauges. | Cost. rate. labour. 
= eee 
Nigh get ‘ [2 s. é. pence, 
1. Setinjig.. . Jig }10 O O | 10min.at&d.) 1.33 
Bore and face ai Combined depth | 
hi (| --| and plug gauge 015 0 
2. Setinjig .. .. Jig |} 810 0 /|10min.atSd. 1.33 
Bore and face at} | 
(C). Revolve jig) 
and faceat(D)| Plug gange 010 0 
3. Drill all holes.| 
Tap holes where} 
reqnired .. .. Drill jig 12 0 0 /15min.at6d. 1.5 
4. Mill slot (F) ..! Mill jig 4 0 O} 2min.at6d. 0.2 
Tota! cost of tools Machining cost “4.36, 


Nag 15 0 


From these two sets of figures we get -— 


Cost of component for machining, using exist- 
ing tackle TE ae Cr Oe ae 
Cost of component for machining, using 
special tools ard ganges ee See 
Cost of specialtools.. .. .. .. .. . T= 

The number of components to cover the cost of tools 

is equal to 
19 x £35 15s. 
20 (81.64) 

The usual practice in most of the English automobile 
works at present is to make special tools for quantities 
of at least twenty-five compenents. as the advantages in 
practice outweigh the difference in cost. 

Financial Aspects of Manufacturing Improvements.-- 
There is another item worth notice which applies only to 
a@ component which is in continuous manufacture. Let 
it be supposed that by the methods already in use each 
piece costs 100d. to manufacture, and that by designing 
certain tools it were possible to reduce the cost to 95d. 
What amount would be justified in plant expenditure in 
order to effect this saving ? The gain obviously would be 
5 per cent.,-apart from a possible increase in selling value 
and decrease in percentage of scrap. 

If the component is to be manufactured indefinitely, 
the value of the extra plant expenditure allowable may be 


= 100. 





taken at 50d. per component per annum, since the increase 
of capital to produce 5d. extra dividend would have been 
100d. This therefore leaves a margin of 24 per cent., 
and if the output had been 100 per week only, this would 
give a safe expenditure of £1080. Where a component 
would last, say, six months only, the balance between the 
saving and the total output must be reckoned. Follow- 
ing the previous example, under the given output of 100 
per week and the saving of 4d. per component, the expendi- 
ture thus allowed to improve methods would have been 
only £54, but since a lower’ cost of manufacture implies 
a proportional reduction in the time occupied, a iurther 
5 per cent. of the 2& weeks’ output value may be added 
for this, giving a total of £108. 

This is the manner in which the plant cost of jigs and 
tools should be considered, but there is no special machine 
tool which is likély to be designed for cost reduction 
purposes—and this is a most important consideration— 
which would not be easily adaptable to alterations in the 
design of components. Take the matter of tool expendi- 
ture in an even larger aspect. If a car or aeroplane could 
be produced to sell at £500 by using existing methods, then 
possibly £550 could be obtained for the better quality 
that would result if special machine tools were used and 
interchangeability obtained; and certainly the manu. 
facturing cost could be reduced by £50 at least. This 
gives a total gain of £100 on every £500, or 20 per cent. 
If the original capital of the company were £500,000, 
then they would be quite justified in spending a further 
15 per cent. of their original capital on special plant to 
attain this object—in this case a sum of £75,000. Unfor- 
tunately, the plant and engineering side of the question 
is not the only one to count, as there would have to be a 
guarantee that the works could be organised to make use 
of the special machines to the fullest extent. 

Multiple-operation Machines.—The multiple-operation 
machine is usually very expensive in first cost. It also 
requires highly skilled setting-up, and is often dependent 
on one particular man, who has specialised the machine. 
The cost of the set-up and the wear and tear of the tools 
will be expensive. Multiple operations lengthen out the 
actual time of handling per piece, and great care and 
judgment must be given to the chucking of the work. 
Usually when several operations have to be performed 
upon a particular component, there is very little space left 
for gripping, as the area to be tooled is large and necessi- 
tates a very firm grip being taken on a smal! area, thereby 
very likely seriously deforming the work. It is sometimes 
possible to have two multiple machmes worked by one 
operator, and there is a certainty of accuracy between the 
hole and periphery of the job, which cannot be otherwise 
guaranteed. 

Single-operation Machines.—The chief advantages appear 
to lie with the simple machine—that is to say, a machine 
which does the very minimum amount of work and spends 
the least time upon the individual component. In a 
large production there is a great advantage to be obtained 
by making as many operations and employing the maxi- 
mum of machines upon the work as is possible. This 
practice certainly necessitates extra handling, but the 
gain in time is enormous. The speed with which a job 
can be put through is entirely regulated by the length of 
time of its longest operation. It is a point worthy of note 
that in arranging the work for a shop there is a great dis- 
advantage in basing the production upon the time of the 
longest operation, compared to basing production on the 
time occupied by the shortest operation. Taking a week 
of 50 hours, and a longest operation of 15 minutes, it is 
obvious that the maximum production of the components 
will be 200 per week, and limited by this machine, no 
matter how many other types or quantities of machines 
there are in the place. Every other machine which is 
engaged on other operations will have to be idle throughout 
a large portion of that week, or set up on other work. 
For instance, an operation which occupies 7} minutes 
would have 25 hours unoccupied. The policy of setting 
up and breaking down machine tools which have been set 
up for the particular job is not to be recommended, 
although necessity sometimes forces the practice. On the 
other hand, consider the production from the time of the 
shortest operation. Suppose that it is 2 minutes, then 
the 2-minute machine would be kept fully occupied the 
whole of the week, and in order to cope with this produc- 
tion of 30 x 50 = 1500 pieces, two machines would be 
required for an operation which occupied 4 minutes, and 
eight machines would be required for an operation which 
occupied 16 minutes. It is therefore very much to the 
advantage of the work in every way to be able to work 
upon the basis of one machine for the shortest operation, 
and balance up from that ; there are then no idle machines. 
It will be further observed from the foregoing remarks 
that if the 16-minute operation can be split up into two 
parts which occupy 10 minutes each, there would be a 
very decided gain in production, and it would be far more 
advantageous than installing two machines of the 16- 
minute operation, because it is reasonable to assume that 
the 10-minute operation will be only five-eighths as com- 
plicated. The simpler and shorter the operation, the 
cheaper is the labour which can be used, and the machine 
will require very much less setting up and very much less 
skilled attention. Output therefore depends upon the 
time of the longest operation, and if this can be reduced 
there will be an increase of production. 

It will be found in the majority of cases that simple 
operations are very readily adaptable to existing machine 
tools and plant, which are often widely different in their 
original purpose from that required. 

In a very large subdivision of operations consecutive 
gauging becomes a necessary item, and this should be 
done immediately after every operation. It is essential 
that every piece should be gauged as it comes off the 
machines, even if it has to be moved to a special viewing 
room, as any error is then found immediately after it is 
made, before a large amount of scrap work can be pro- 
duced. 

Lines of Future Development.—In conclusion, a few 
notes must be added regarding the future developments 
of tools for interchangeable and repetition production. 
The war has only thoroughly awakened us to the huge 
possibilities of accurately working to standardised dimen- 
sions and given limits for component parts. It is doubtful, 
though possible, that before the war there was an English 
motor car built with absolutely interchangeable parts. 
It is a certainty that motor cars pot built on interchange- 





able lines will cost such a price after the war that the 
maker will not find a market for them. This will apply 
to everything of a similar nature, and since standard ships 
are now an accomplished fact, standardised houses, motor 
cars, auto-carriers, typewriters, and domestic machinery 
may be expected in this country. This being granted, 
the importance of special and precision tools will be 
enormously increased. Reliable and standard limit 
systems both of first degree for manufacturing and of a 
second degree for tools, to suit modern methods and for all 
classes of work, must be framed from the experience 
gained in the use of the several existing systems, all of 
which are far from perfect. Further, skilled labour will 
be very scarce, and since our industrial success depends 
upon an abundance of special tools, improved and quicker 
means must be devised for making them. During the 
war we have learnt how to make screw gauges almost on 
repetition lines. Surely the same concentration might be 
exerted upon precise methods of locating and boring holes 
for jigs or other precision work. Imagine, for instance, 
an optical measuring or spacing device, and a metho of 
boring holes to within half a thousandth limit in the centre 
distance, without revolving the work. This is again the 
plea for a means of accurate machining wth a revolving 
to.], for havisg once obtained accurate precision cutting 
by a revolving tool, a jig bush hole boring machine with 
micrometer and vernier settings to bore in several planes 
at once and capable of being set up in a few minutes, 
would soon be a feature of every tool-room. Again, 
there is considerable scope for investigation in the 
methods of hardening high-speed and tool steels without 
deformation of the metal. It is safe to state that if steel 
makers do not produce non-shrinking and non-warping 
steels, progress can only be obtained by greater perfec- 
tion of the grinding machine and its wheels and 
extending considerably the use of formed wheels. 

One of the greatest manufacturing troubles now experi- 
enced on aero-engine parts is in the nickel steel case- 
hardened parts. Several heat treatments are usually 
necessary, and even then, after hardening, the component 
usually twists and distorts out of shape or increases in size. 
This will undoubtedly develop grinding processes rapidly, 
and considerable ingenuity has to be given to the order 
in which operations are to be performed between carbonis- 
ing and quenching the piece. 

The whole tendency of tool design is in the direction of 
more ‘‘ fool-proof ”’ jigs, therefore making more complex 
and larger jigs necessary. If this can be done with a 
degree of standardised tool parts, and with easier methods 
of producing precision work, to avoid trial and error 
settings when building the tools, there need be no fear 
for the development and increase of engineering production 
for the next few years to replace war wastage. 








Oil from Cannel Coal and Colliery 
Refuse. 


In view of the fact that before long the cost of winning 
coal in this country will probably be very materially in- 
creased, any effort which tends towards the more 
economical utilisation of the product of the mines is of 
topical interest. Such an effort is being made by the 
Institution of Petroleum Technologists, but, so far as we 
can see, is not receiving mueh encouragement from the 
Government. 

As long ago as July of last year a committee of the 
Institution, which was convened with the object of investi- 
gating the production of oil from cannel coal and allied 
materials, submitted its report, making a number of 
recommendations to the Institution. The report was 
forwarded to the Government, but although the War 
Cabinet was urged to receive a deputation from the com- 
mittee—it will be remembered that about that time there 
was some apprehension as to the adequacy of our supplies 
of oils and spirits for war purposes—the report was 
practically ignored. 

The Institution, however, was not inclined to let the 
matter drop entirely, and has started to carry out the 
recommendations of the committee independently of the 
Government. For this purpose a company, known as the 
Midland Coal Products Company, Limited, has been 
formed, and the whole of the £100,000 capital required has 
already been subscribed. In a report on the subject just 
issued by the Institutiin of Petroleum Technolovists it 
is stated that ‘ the comj::nv has been formed for the 
production of oil from bitumin-us material, the manufac- 
ture of domestic and industrial fuel, and to deal with 
chemical and other by-products obtained therefrom ; the 
establishment of retorting plant on a commercial scale 
where various retorts and systems of retorting can be 
tested out, where material can be treated and its value 
ascertained, and where such other experimental work can 
be carried out as may be deemed advisable in order to 
establish the industry on a nationa) and commercial 
basis.’ A site in the Midlands has been acquired which 
is not only situated in the centre of the Midland coalfield, 
but. is flanked by the Great Northern, Great Central and 
Midland Railways, thus enabling material from all parts 
of the country to be assembled for treatment. It is 
noteworthy that whilst it has been decided to 
establish the experimental and research station in the 
Midlands, it is the intention of the company to test 
material from any part. of the world. The site is adjacent 
to three shafts at the present moment bringing 
up a true cannel, an inferior cannel, half-inch top 
hards, and a soft caking coal, thus providing an excellent 
and representative series of materials for all experimental 
purposes. In addition to this, the adjacent colliery 
workings—boilers, electric plant, &c., afford means of 
commercially testing and utilising residues, whether in the 
form of smokeless fuel, non-condensable gas, or gas 
obtained from residues through the medium of a producer. 
From all points of view, but more particularly that of 
investigating the possibilities of establishing the industry 
on a sound commercial basis, it would have been difficult 
for the company to have secured a more desirable site. 
It is not only the intention to erect large works, but 
also to assist in the establishment of works and 
co-operate with colliery owners and others to that end 
in any part of the world. f 

Thus, it will be seen, the Coal Products Company is 
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aiming at the more complete utilisation of the vast quan: 
tities of carboniferous material produced in coal mining 
which, hitherto, have been consid ere daswaste product:, 
and have only added to the cost of winning the better 

ualities of coal. In this connection the interim report of 
the Institution’s committee makes the following remarks : 
“ Much of this material has hitherto been mined but not 
raised, or, if raised, has been thrown upon the spoil heaps 
or returned to the underground workings. If the substi- 
tution of the shovel for the fork, so strongly demanded by 
the miners, were made obligatory by Government Order, 
still more material would be sent up and wasted. If, how- 
ever, the recommendations of this committee be adopted 
and retorts erected, the increased supply of material will 
be utilised and the colliery owner enabled to pay the miner 
for the extra tonnage brought to bank.” 

The working of the new company will be watched with 
great interest, not only by colliery proprietors, but also 
by engineers in general, and it is to be hoped that its 
sphere of activities will be extended, as it has the great 
merit of being impartial in the class of plant installed, 
rather, in fact, starting work with the idea of experimenting 
with all processes which offer any promise of success. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Trade Position. 


Sritt under the shadow of a strike of unprece- 
dented magnitude, the trade position has not shown much 
improvement. The trading community generally is 
awaiting developments. One big firm of engineers has 
given notice to its employees that in the event of a strike 
by the miners, railwaymen and transport workers at any 
time, labour will be engaged only from day to day, as far 
as it may be possible to carry on. The issue of the notices 
is, however, described as merely a “ formality,” which 
the management will only give effect to under imperative 
necessity. Stress is laid on the importance of conserving 
present stocks of coal. A large amount of labour has been 
displaced in the engineering and allied trades, while many 
men outside the metal working industries find themselves 
without occupation. It is one of the anomalies of the 
present situation, however, that notwithstanding this 
dearth, labour is hardly to be got for miscellaneous 
vocations. There are widespread complaints that bene- 
ficiaries under the Government scheme will not entertain 
offers of fresh jobs. There is a very large number of 
workers of both sexes in Birmingham receiving unemploy- 
ment allowances. The eight hours’ system at the iron- 
works does not improve with experience, and manufac- 
turers fail to see any sign of the enlarged output which was 
to compensate them for the reduction in hours. Strong 
efforts are being made to arrive at an amicable understand- 
ing on wages, on the basis described at the recent Midland 
Wages Board meeting. But in this matter it appcars 
that the men are not altogether unanimous, though it is 
hoped that conciliatory councils will prevail. The Board 
has been so conspicuously successful in the past that, on 
the whole, the trade is inclined to take an optimistic view. 


Manufactured Iron. 


Matters are proceeding much as usual at the 
manufgctured ironworks. Orders are in arrears, not 
through any particular demand, but because in all direc- 
tions the output scarcely realises even a poor average. 
The bar iron mills are called upon for larger supplies than 
they are able to give. Three-eighths rounds, which are 
now quoted at £21 7s. 6d., are still difficult to get. Makers 
are unable to offer great facilities for new business, as a 
large amount of the production is still required by the 
Government for the Army of Occupation and other purposes. 
Puddled bars, as I set out last week, have been advanced 
£1 to £13 15s. under the authority of the Controller. 
Five years ago they could have been bought for £4 6s. 3d. 
The shortage is as acute as ever. It has long been evident 
that the trade was not being reinforced with young 
puddlers at a proportionate rate, and the position has been 
aggravated by the war. 


The Future of Steel Prices. 


Much concern was displayed by steel buyers on 
*Change in Birmingham to-day (Thursday) at the announce- 
ment that the steel makers were making application to the 
Ministry of Munitions to be allowed further to increase 
the price of all classes of rolled steel as from April Ist. 
The cost of steel, because of the shorter hours now being 
worked, is very considerable, and the present prices do 
not permit of any increase to costs without a corresponding 
increase in the selling prices. The steel trade is less active 
than it should be. Merchants’ inquiries in relation to 
American supplies do not add to the threat of under- 
selling from the other side of the Atlantic. At present 
prices, freights and other charges, American billets work 
out at about £15 10s. at Liverpool against the home 
price of £12 5s. at makers’ works. Supplies of puddled 
iron are so inadequate that requirements have to be met 
with steel wherever possible. Quite a number of buyers 
whose raw material ordinarily consists of iron, are now 
making shift with steel. Thus mild steel is being used in 
the nut and bolt industry, and by makers of agricultural 
fencing, while steel strip is being utilised in larger propor- 
tion than usual. Steel suitable for many kinds of work can 
be bought on more favourable terms than iron, but steel 
trade labour and other manufacturing costs are higher. 


Wire and Wire Rods. 


An active tone is to be noted in all branches of 
the Birmingham wire trade. Though we have added 
considerably to our productive capacity since the autumn 
of 1914, demand keeps well ahead of supply. In some 
descriptions of wire delivery cannot be undertaken under 
threemonths. Now that the trade’s resources are released 
from war service, the disposal of output as between home 
and foreign markets is a matter of prime importance 
to the future of the industry. Formerly, Germany 





exported immense quantities of wire. Belgium, too, 
claimed a large share of the trade. The United States 
makers have been very active in extending the volume 
of their business outside the home market. In our own 
case, the export trade is beginning to stir again, and gives 
good promise of vitality. Wire rods are still being im- 
ported into Birmingham from U.S.A. There is a marked 
searcity of material for making wire in thick sizes for the 
rivet and screw trade. 


Australia and Galvanised Iron. 


The sheet trade remains quiet. Some of the 
manufacturers on the coast are quoting as low as £28 
f.o.b. for 24 gauge corrugated galvanised sheets. The 
export trade develops very slowly. The laying down of 
sheet mills in Australia by Messrs. John Lysaght, Limited, 
marks a significant departure in policy. ‘“‘ We have em- 
barked on this scheme,” says the firm, “ as the rapidly 
rising prices of raw materials and the immense increase 
in wages in this country, together with greatly enhanced 
freights, are rapidly undermining the advantages in the 
manufacture of galvanised iron hitherto held here.”” The 
site of the new undertaking is alongside the Broken Hill 
Company’s steel works, whence the raw material will be 
obtained. A six-mill plant is being erected, together with 
a galvanising plant to deal with the output of the mills. 
Electric power will be taken from the public supply of 
Newcastle. A generation ago the firm of Lysaght 
decided to move its headquarters from Wolverhampton to 
Newport, Mon. 


Pig Iron. 


There is a great export demand for pig iron from 
the Allies, which, in view of the large home consumption, 
it is quite impossible to meet. Furnaces have been hard 
driven during the war, many of them now producing far 
less than they would if it had been possible to overhaul 
them, and give them a fresh start. There is keen inquiry 
for scrap, as the only means of supplementing deficient 
supplies of pig iron. Blast-furnace owners are anxious 
to secure coke as an insurance against a possible strike 
in the coalfields. The conditions prevailing are charac- 
terised by great stringency, however. Works have not 
been getting their full ration of fuel owing to the claims of 
the domestic user, and the interruption of Nottingham 
supplies on which some blast-furnaces relied has compli- 
cated the position. Stocks in hand would not suffice 
to operate industry more than a very short time. 


Tramway Rails from America. 


Some excitement has been caused this week in 
steel circles by the information that the Birmingham 
municipality has recently placed an order for 1000 tons 
of tramway steel girder rails in the United States. The 
incident recalls the successful protest made some years 
ago when a similar order was proposed to be given to 
Germany. But the circumstances this time are totally 
different. It is not a question of price but date of delivery. 
The successful firm is the Loraine Steel Company of Cleve- 
land, America, which tendered at £16 15s. per ton 
delivered at port, delivery to be completed by the end of 
April or the beginning of May. Neither of the two 
British firms from which tenders were received were able 
to promise any date of delivery, but they suggested it 
might be the end of the summer months. As the Bir- 
mingham Committee is anxious to get on with the work, 
the contract was given to America, preparations having 
been made during the past winter by the Tramway Com- 
mittee to commence the work as soon as the weather 
permitted. This is the second contract which the same 
American firm has received from Birmingham, 2000 
tons of tram rails having been previously bought from 
it in March, 1915. The Birmingham tramway traffic is 
very heavy, and in some quarters it is suggested that United 
States rails have been found to possess a longer life than 
native made material, though how far this suggestion is 
justified, I cannot of my own information say. 


Transport Matters. 


Events are focussing a great deal of attention 
on our transport system. Traders are keenly alive-to its 
deficiencies, and are agreed on the necessity for reform. 
In no part of the kingdom is an improvement in carrying 
facilities more important than to the district of which 
Birmingham is the centre. But misgivings are felt as 
to some aspects of Sir Eric Geddes’ panaceas. In particu- 
lar, commercial interests dread getting into the grip of a 
bureaucratic system. They draw a clear line between 
State control and State administration. Traders in this 
part of the kingdom are protesting that their efforts to 
promote a flow of business are being hampered by the 
railway executive’s persistence in restrictions, which, 
however necessary they may have been during the war, 
they now consider worse than vexatious. Some of the 
main grievances complained of arise out of the allocation 
of traffic. 








LANCASHIRE. 
(From our own Oorreapondents,) 


ManoueEster, Thursday. 
Iron, Steel, and Metals. 


It was hoped that the period of disturbance in 
the iron and metal markets caused by uncertainty as to 
the action of the miners and transport men would come 
to an end last week, and decisions one way or the other 
would then be taken. The railwaymen were ready to 
‘“* put their fortune to the touch, to win. or lose it all,” 
but other sections of the “‘ Triple Alliance” were more 
prudent. It is possible that before these lines are printed 
a positive decision may be reached, but more probable 
that the affair will drag on for another week or two. If 
peace is the final result, no one will complain ; but if not, 
then all these precious weeks will have been wasted, and the 
return to healthy activity in the iron and metal trades 
will have been delayed by so much time. The importance 
of getting quickly to work and of expanding our trade is 
so great that we simply cannot afford any waste of time 





if we are,to save ourselves from untold miseries. Every 
week shows further inroads on our foreign trade and 
increases the difficulty of recovery. 


Metals. 


a It has been instructive to note the gradual 
approach of prompt and forward prices in the standard 
copper market during the past week or two. The difference, 
from being £7 to £8 per ton, has been reduced to £2 and 
£2 10s., and that is not an unusual difference even in a 
normal market. Although we cannot expect perfect 
stability in the metal market or in any other just now, 
nevertheless, it is not unreasonable to assume that prices 
for standard and refined copper are now moderately safe. 
What is wanted, especially in the engineering trade, is.to 
get back to stability in manufactured a and brass, 
and to do it as quickly as possible. at prices are 
needed in these markets to bring about such a desirable 
state of things ? I would say that copper sheets ought to 
be brought down to £95 per ton instead of £114, that 
copper tubes should be quoted 11d. per lb. instéad of 
1s. 3¢d., and that brass tubes should be offered at $d. per 
lb. instead of 1s. 2d. The manufacturing engineer knows 
what are the prices for, say, tough ingot copper and for 
good ordinary spelter, and he knows what he paid for 
copper sheets and tubes and for brass tubes when prices 
were at much the same level in days gone by. He can also 
make allowance for the increased costs of manufacture 
due to dearer fuel and extra wages; and he needs to be 
satisfied that prices are arranged in accordance with these 
factors. One waits with some impatience to see copper 
and brass manufacturers ready to recognise the facts, 
and to adjust their prices accordingly, . In tin there has 
been no very definite movement yet, and apparently the 
threat from the East to establish a minimum—and 
incidentally an extravagant—price for the metal there 
has not frightened the London market to any extent. 
The small stocks on this side tend to keep the London 
market firm, but better arrivals are near at hand, and the 
consumer may perhaps wait for their effect on prices 
before he commits himself to any large purchase. The 
position in the spelter market is unchanged, but perhaps 
there has been a little more interest shown in regard to it 
lately. More business, for instance, is being done ‘n zinc 
sheets, which have been brought down to £65 per ton, 
and in boiler plates, which have been reduced to £52. 
The former price is, of course, still very much too high, 
but it is moderate when compared with the recent extra- 
vagances. About £37 to £38 seems to be still the idea of 
buyers of ordinary spelter, while the consumer of small 
quantities has to pay rather too much—say, up to £44 
and £45 delivered. Lead shows signs of returning life, 
and in this case also the forward prices have been creeping 
up nearer to the prompt prices. It is said that the elec- 
trical demand has: been improving of late, and that the ~ 
Government has made some progress in reducing its heavy 
stocks; but on the latter point we should have definite 
information from the publication. of Government holdings 
which is due on April Ist. 


American Steel Prices. 


: Some of the new prices for American steel, &c., 
have been published, but whether they are the lowest 
that are to be taken for foreign business is a little doubtful. 
They may, however, do asa guide to the question as to 
whether America is willing to supply the outside world 
with cheap steel. The sterling equivalents per ton are 
about as follows :—Basie pig iron, £5 8s.; billets, 4in., 
£8 5s.; and 2in. billets, £9 2s. 6d. These compare very 
favourably with our prices, and put American consumers 
at a very great advantage. 


Pig Iron. 


The market here for foundry iron is quiet, and 
there is very little now being offered at the subsidised 
priees. Small lots of Derbyshire No. 3 at 98s. 8d. delivered 
and a little Scotch are sometimes heard of, but Cleveland 
seems to be practically off the market still. Forward 
business in foundry iron is very difficult because of the 
unwillingness of sellers to accept any fixed price. The 
advance which is supposed to be due in May next might 
be further increased by the cost of fuel after the claims 
of the miners have been satisfied. There appears to be 
a growing feeling here that the consuming trades will not 
be able to stand the prices which are foreshadowed this 
year, and that a great stoppage of business will result, 
which may continue until it is possible to produce cheaper 
iron. This may mean contraction of iron business during 
the whole of the year, for the costs cannot yet be brought 
down. 


Serap. 


In the market for scrap iron and steel there is no 
movement, and very little business is possible. Of heavy 
wrought scrap there does not seem to be much to offer in 
any case, but there is plenty of good cast scrap, and the 
accumulation is causing some anxiety. A good deal of 
this accumulation would have been aveided had the 
control been taken off last year, when there was every 
reason why it should have been removed. When May 
arrives, and the control is at last lifted, there may not be 
trade enough to absorb the scrap which has been collected. 


Welfare Work. 


A paper on “ Welfare Work ” was read before 
the Liverpool Engineering Society on March ,19th last 
by Mr. J. A. Davenport, M.Sc, A.M. Inst. C.E. The 
author said that welfare work aimed at the promotion of 
industrial efficiency by the elimination of fatigue. He 
then went on to trace the cause of fatigue, and indicated 
that the important factors bearing upon fatigue were :— 
(1) Food, which included all the chemical elements required 
for the human body, and their absorption and consump- 
tion ; (2) mean intensity, which comprised the momentary 
effort, the period between breaks and the length of day ; 
(3) bodily health, which comprised health and the effect 
of environment upon it; and (4) mental health, which 
included all psychological influences. He then went on to 
discuss the lines of improvement on existing methods 
advocated. These reforms included works canteens ; 
the elimination of redundant motions by the introduction 
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of labour-saving devices; resting periods; the correct 
subdivision of the twenty-four-hour cycle into working, 
resting, and recreative periods; attention to the bodily 
health of the workers ; fresh air; sanitary arrangements ; 
good cloak room accommodation, &c.; the preservation of 
mental health by the avoidance of discontent owing to 
inequality among the workers ; and the provision of clubs 
for social intercourse and sport. To obtain the full 
measure of benefit welfare work should always be accom- 
panied by the latest improvements in machines and 
methods, combined with a system of payment by results. 


Impact Testing. 


This was the subject of a paper read by Mr. J. 
Edgar Hurst before the Manchester Association of Engi- 
neers on Saturday last. After describing the form and 
application of the impact test and the different types of 
machines in use for thé purpose, the author dealt with 
impact tests on steel, cast iron, and wood. He attempted 
to show throughout his paper that brittleness, which 
from the industrial point of view is the most important 
property of material, can be quantitatively expressed as 
a result of impact tests on notched bars of the material. 
That part of his paper which dealt with the application 
of the impact test to timber was perhaps the most interest- 
ing, owing to its novelty, and the results so far obtained 
open up a considerable ficid for further investigation. 
In fact, it seems highly probable that the impact test 
will be of considerable value in determining the value of 
timber for industrial purposes. The conclusions drawn 
from the author’s experiments on the application of the 
impact test to timber are :—(l) Impact tests can be 
carried out on timber using tke ordinary Izod type of 
machine. (2) Concordant results can be obtained by this 
method over long series of specimens with quite a reason- 
able variation from the average value. (3) The results 
obtained on the specimens when tested in a direction 
tangential to the annual rings are the more regular and 
are also, as a general rule, somewhat higher than the 
results obtained at right angles to the annual rings. 
(4) The results should always be considered in conjunction 
with an examination of the fracture, and when used in 
this way does give indication of the brittleness. (5) It is 
advisable to carry out tests at both right angles and 
tangential to the annual rings, as a wide divergence in 
these results indicates brittleness and unreliability in the 
specimen. 


Manchester Association of Engineers. 


At the annual general meeting of this society 
held on Saturday last Mr. Harold F. Massey, of the firm of 
L. and S. Massey, Limited, was elected president for the 
ensuing year. According to the annual report, the 
Association’s membership is now 722, compared with 
688 last year. A noteworthy feature of the past session has 
been the presentation by the retiring president, Mr. 
Joseph Butterworth, of a sum of money sufficient to 
provide a gold medal which is to be awarded annually 
by the Council for what is considered the most valuable 
and interesting contribution to the discussions. Accord- 
ing to the annual report for 1918, the Tool Steel Research 
Committee again received the support of the Department 
of Scientific and Industrial Research, and continued its 
investigations on lathe tools in accordance with the pro- 
gramme originally set out. “A large amount of detail 
work has been done, and it is believed that very useful 
information will in due course be rendered available. 


Shorter Hours in the Cotton Industry. 


In conformity with the general tendency in all 
branches of industry, the cotton operatives have applied 
to the employers for a reduction in the weekly working 
hours from 55} to 44 hours, together with an increase in 
the rates of pay to enable them to earn as much in the 
shortened week as they did in the 55} hours. To these 
requests the employers have replied with the offer to 
reduce the working hours to 49} per week, but the rate 
of pay is not to be increased pro rata. In a reply to the 
workers’ demand made by the Cotton Spinners’ and 
Manufacturers’ Association it is pointed out in justifica- 
tion of the employers’ attitude that in view of the great 
foreign competition in the textile industry it is not possible 
to saddle the British manufacturer with the great increase 
in the cost of production which the increased wages would 
effect. The reply points out that in some industries 
a reduction of the working hours can be made without 
loss of production by increased industrial efficiency, but 
that does not apply in the textile trade, as industrial 
efficiency in cotton mills, which is largely limited to the 
speed at which the machinery can be run, cannot be greatly 
increased. There is no analogy between this industry 
and many other industries where the working hours have 
already been reduced, because in many industries only 
male labour is employed and overtime is worked, which is 
not the case in cotton mills. The lessening of the volume 
of our trade, unless the working hours in competing 
countries are also reduced, would improve the position of 
our competitors, and would undoubtedly tend to lower, 
and not to raise, the standard of living of the workers in 
the cotton industry, the success of which depends so largely 
upon the export trade. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is marked activity in the hematite pig 
iron trade of North Lancashire and Cumberland. The 
volume of iron being smelted is large both as regards 
ordinary sorts and best qualities, and with the Back- 
barrow furnace again at work a supply of charcoal iron 
is now available. This iron, of course, will only be used 
where particularly high grade material is wanted. The 
general demand is well maintained, and inquiries are being 
received from several quarters to which supplies have 
been meagre for some time past. The period of control 
is rapidly coming to an end, and the competitive system 
will soon again be in force with a new line of prices. It is 
difficult to say how these rates willrun. In the meantime 
full maximum prices are quoted, with parcels of mixed 
numbers of Bessemer iron at 127s. 6d. per ton, and special 
brands at 140s. per ton, both f.o.t. The labour troubles 
have been closely watched by smelters in this district. 
Most works have to rely upon some part of their raw 





material from distant sources, and any stoppage of 
supplies would be a serious matter to the iron trade. 


Iron Ore. 


The demand for hematite iron ore is keen all 
round, and the supply of local sorts is not so full as could 
be desired. At the Hodbarrow mines the output of high- 
grade ore has been lessened somewhat by a sand run, 
but this occurrence has been stopped now. Foreign ores 
are in brisk demand, and regular supplies are arriving at 
West Coast ports. Iron ore is not quoted. 


Steel. 

There is a fair amount of activity, particularly 
at the rail mills, in the steel trade at Barrow and Working- 
ton. The demand for rails is steady. Heavy sections are 
quoted at £10 17s. 6d. to £11 per ton, light rails at £13 10s. 
to £17 per ton, and heavy tram rails at £17 to £18 10s. 
per ton. Billets are at £10 7s. 6d. to £11 per ton, ship 
plates are unchanged in value at £11 10s., and boiler 
plates are at £12 10s. per ton. The wire and hoop works 
are busily employed. 


Shipbuilding and Engineering. 


These trades are busy on a variety of work, 
including new mercantile construction, repairs, and fitting- 
out jobs. Increased activity is noticeable in Vickers’ 
airship departments, where a big vessel for the Admiralty 
ison hand. The programme mapped out in this industry 
is an extensive one. 


Fuel. 

There is a brisk demand for steam coal, which is 
quoted at 32s. 6d. to 33s. 6d. per ton delivered. House 
coal is in smart request at 32s. 2d. to 42s. 4d. per ton 
delivered. For coke the demand is strong al! round, with 
East Coast sorts 39s. to 41s. 9d. per ton and Lancashire 
cokes at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Mineral Raw Materials. 


In the course of a letter correcting a local mis- 
apprehension regarding one of his point: in a Jecture 
delivered at Birmingham recently, Professor Fearnsices, 
of the Geological Department of the Sheffield University, 
has given some interesting facts relating to the coal 
resources. He had been credited with saying: * The 
question of coal is difficult. We have plenty of it, but a 
way has not been discovered to make economically the 
available coal into coke suitable for blast-furnaces. Five 
times as much as is now being made is needed.”’ That 
statement of the fuel position, says Prof. Fearnsides, 
is applicable solely to the group of coal-bearing areas 
known as the Midland coalfields, including North and 
South Staffordshire, Shropshire, Worcester, Warwick, 
Leicestershire and South Derbyshire, while that of the 
South-East Pennine, or Sheffield coalfield, which extends 
from Derby and Nottingham in the South, as far to the 
North as Leeds and south-eastwards from Sheffield to the 
Trent, was of fixed purpose excluded from the statement. 
He goes on to show that the British output of coke in 1913 
—the last year for which full particulars are available— 
was 12,798,996 tons, of which Durham accounted for 
5,671,249 tons, and Yorkshire 2,622,828 tons. From 
these figures, he adds, considered in their relationship 
to the return which shows that Midland blast-furnaces 
in 1913 used, mainly as coke, the equivalent of 2,783,308 
tons of coal, follows the ch’e. contention put forward 
at Birmingham, viz., that the Midland blast-furnaces 
must continue to be dependent upon collieries in the 
Sheffield district for their main supplies of metallurgical 
coke. Notwithstanding that Britain has reserves sufiicient 
to maintain an annual output of 300,000,000 tons of coal 
for 300 or. 400 years, her resources of that kind of bitu- 
minous coal which, when carbonised, supplies the hard 
metallurgical coke needed for use in blast-furnaces, are 
likely to give out in little more than one century. “ It 
is fortunate for the iron industries in Yorkshire, Derby- 
shire and Lincolnshire,’ concludes the Professor, ** that 
fully one-half the total of the whole country’s reserves 
of coking coal occurs within a 25-mile radius north, south 
and east of Sheffield ; but the relative local abundance of 
coking coal is no justification for the prodigal waste of 
national resources which takes place whenever, as has 
been the case quite recently, coal from the Silkstone 
and Parkgate seams of this district is diverted from the 
coke ovens to be consumed for general steam-raising 
and domestic purposes.” 


British Foundrymen. 


The Sheffield branch of the British Foundry- 
men’s Association has kept well on the active list of local 
technical societies since its inauguration, and J believe 
I am right in saying, one of its most prominent members 
is president-elect of the Association. At its monthly 
meeting here the other day the branch discussed the in- 
teresting question of the relative skill of British and 
foreign foundrymen. The debate arose out of a question 
regarding continental foundry practice. One member 
said he would be glad to know if British foundrymen 
had anything to learn from the German steel foundries. 
When he worked in a German foundry twenty years ago, 
they were a long way ahead of us. What was the position 
to-day ? The Chairman observed that, according to 
Prof. Boswell, British moulders had nothing to learn from 
America, anyway. As to the Germans, they would, no 
doubt, make a desperate effort to regain their position, 
and the British foundryman would have to “ put the little 
pulley on” and alter his methods in the future. One 
member said he had never seen made abroad any steel 
as good as that produced in Sheffield, but at a German 
factory he was in, the melting methods were better and the 
men there knew more about construction than our men did. 
The excellence of French and Belgian eands, of course, 


gave the moulders in those countries a grent advantage. | 


The whole question hangs updn output. British work- 


men are equal to any abroad for quality, but we are 
wanting in output. The more general adoption of 
moulding machines should assist in the solution of that 
problem, though here in Sheffield opportunities for 
repetition work, such as machines could be employed 
for, were not so freyuent, in pre-war days, as was the case 
in steel districts engaged chiefly upon lighter castings, 
Now, however, the position may be considerably changed, 


Hadfield’s Developments. 


Last week I was able to give a few “details"re. 
garding Vickers and the Metropolitan Carriage, Wagon 
and Finance Company. Since then I have received a 
copy of the report of Hadfield’s, Limited, for 1918—one 
of the few, amongst prominent steel firms, which seem 
able, in spite of excess profits tax difficulties, to keep their 
annual balance-sheets published up to date. Hadfield’s 
works have been extended enormously in the last few 
years, and the steel foundry is now claimed to be the 
largest in this country, if not in the world. Considering 
the size and importance of the business, it has hitherto 
been run upon a relatively small share capital, viz., 
400,000 £1 ordinary shares and 300,000 £1 preference 
shares, though the fact that the accumulated reserves 
(now £695,000), and undivided profits (£209,704 was 
carried forward in 1917 against £60,269 in 1914), have 
been employed as capital has enabled the company to 
pay high dividends (30 per cent. for each of the past 
three years). To-day (Friday), the shareholders are 
meeting here to consider the directors’ proposal to bring 
the capital of the company into closer relation to the 
present value of the assets, by capitalising the reserves 
and undivided profits to the extent of £800,000, and 
distributing them to ordinary shareholders in the shape of 
two fully-paid ordinary shares for each share now held. 
A further proposal is to create 500,000 additional ordinary 
shares, to issue 400,000 of them at once, and to ofier them 
at 10s. premium to present shareholders pro rata to their 
holdings. As Hadfields £1 ordinaries stand at about 
£7 10s. per share on the market, it will be seen that share. 
holders not only receive a dividend of 30 per cent. for the 
past vear and a bonus in shares of 200 per cent., but by 
taking the additional new shares at a 50 per cent. premium 
they reap the benefit of a further substantial bonus. 
When the necessary resolutions have been carried—as 
they will be, of course—the capital of Hadfields will stand 
at £2,000,000. Now that hostilities are, presumably, 
over, the company is turning with thoroughness to the 
work of reconstructing its business upon a peace footing 
and to expanding its markets at home and abroad, ani 
given reasonable labour conditions, the prospects are 
bright. One thing that strikes me about the balance 
sheet is the fact that whereas the profits for 1915 were 
£265,403, those for last year were £202,896, though, of 
course, a very wide margin has had to be allowed for 
‘* provisions ” against war taxation liability. 


The_Vickers’ Combination, 


In my letter last week, referrmg to the Vickers- 
Metropolitan Wagon Amalgamation, 1 ment.oned t).at 
recent developments of the Birmingham concern included 
the taking over of * a further large manufacturing interest, 
which would develop the staple business of the company.”’ 
The meetings of Vickers’ shareholders here on Monday, 
and those of the Metropolitan Wagon Company at Bir. 
mingham, simultaneously, revealed the name of the 
‘‘ manufacturing interest’ referred to. It is Taylor 
Brothers, the well-known steel makers, of Leeds and 
Manchester. It is only recently that Taylors extended 
to the Lancashire «ity, where they have put up a very 
modern works for the manufacture of tires, axles, anc 
similar material. The consideration tor the acquis t on 
of this business appears to be in the neighbourhood of 
£200,000. Addressing the meeting here, Mr. Douglas 
Vickers declared that what they proposed to do by the 
fusion scheme was not to form anything in the nature of 
a trust, but, in the main, a combination of var-ous allied 
manufacturing businesses which were not the same, 
but which supplemented each other, which would use each 
other’s products and form a complete organisation vapable 
of producing within itself practically all the elements 
necessary for the largest electrical engineering and trans- 
portation problems. They, therefore, thought, added Mr. 
Vickers, they were offering no menace to the public. They 
asked for no monopoly, and the advantage they gained 
would be secured by economy of production, due to an 
assured market for their preliminary products, by economy 
in selling and, finally, by their strong finance, and by the 
great power and influence which their outstanding position 
would give them. The best fields now open to the heavy 
side of engineering, he said, were those connected with 
transportation and electrification, or both of them. As 
far as the marine side was concerned, Vickers were alre>dy 
well equipped with their magnificent shipyard and engine 
works at Barrow. They had also a fine motor-car works, 
and the necessary works and experience for transportation 
by air, both by airships and aeroplanes. As to transporta- 
tion by rail and general electrification, these were inti- 
mately bound together, and the new proposals fore- 
shadowed in the Ministry of Ways and Communications 
Bill, which, in the opinion of the directors were bound to 
eventuate before long, would be of great magnitude, and 
therefore presented a most favourable opportunity for the 
operations now being entered upon. 


Electrical Development. 


Mr. Vickers, who is expecting enormous business 
to come to this country from the reconstruction of railways 
for all parts of the world, had something interesting to 
say regarding the scheme for the electrification of the 
country. He believes that the measure to be considered 
by Parliament will bring with it a host of mmor require- 
ments in addition to the big plants. For every 100,000 
horse-power going into super-power stations, more than 
200,000 horse-power of motors would be required by the 
users of the current, beside a vast number of accessories, 
all of which the combine would be completely equipped 
to manufacture, such as transformers, switches, and so 
on. The directors’ proposals united Vickers with the 
tinest electrical works and carriage and wagon shops in the 
country, and would put them in a unique position to deal 
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works—the parent works of the company—would feed 
the others in producing the finished article. Vickers 
directors had not, at the same t me, any intention of 
neglecting their old trades, or the new ones on which they 
had recently embarked, such as sewing mach ne, machine 
tool and heavy oil engine manufacture, though they were, 
after all, only comparatively small bus nesses to a firm 
like theirs and did not use a very large quantity of their 
steel or employ their heavy machnery. In the course 
of hs further remarks, Mr. Vickers mentioned that the 
Metropolitan Wagon Company has blast-furnaces and large 
constructional steel works in Belgium which, they under- 
stood, had not suffered too severely. 


The Rostington Main. 


The Rossington Main Colliery Company, which 
is one of the Sheepbridge group, in which John Brown 
and Co. is closely interested, reports that wh Ist coal con- 
tinues to be found in good thickness and of excellent 
quality, the pits have only so far been developed to about 
one-third the ultimat® output, but having regard to the 
extraordinary conditions obtaining to-day in the colliery 
world, the company feels itself unable to lay out any 
furtner large amount of money unt! it could be seen to 
what the present position would ‘ead. The prospects 
are probably as good as at any colliery in South Yorkshire, 
but the directors want to know what the Government 
proposes to do with colliery properties generally. Lord 
Aberconway, hairman of the Rossington, is of opinion 
that f the intricate question before the Commission is 
handled n the right way, there is hope that the matter 
may be settled satisfactorily, and that the miners may 
receive a fair share of the profits of the industry. Over 
400 houses have already been erecte1 by the ompany 
for ts miners and another fifty are in hand, whilst the 
number will have to be made up to 600 as quickly as 
possible. The sinking of a new colliery invariably means 
the erection of a new village. 


General Conditions. 


There is an aggravating sameness about the 
general position of business in the steel trade here. The 
lighter branches are as busy as poss ble, but for the rest, 
every one seems waiting for everyone else. In the mean- 
time there are on all hands complaints that good business 
is being ost. The two points upon which definitene: 
is required are the Jabour outlook and the question of 
prices, and whilst manufacturer are kept in suspense 
there is a feeling that the plums are going to America 
and perhaps, to a smaller extent, to Japan. No one can 
comp'ain of the absence of inquiries. They are prolific. 
But not many of them come to anything. though most 
firms here are quite hopeful regarding the outcome of 
the present very trying period. 


Iron, Steel, and Coal, 


The market locally for pig iron is completely 
lacking in activity and only immediate requirements 
are being attended to. When all restrictions are removed 
in about a month’s time, it is anticipated that values 
will rise by at least 20s. Hematite iron is fairly available. 
Scran seems to be held for better prices and wrought iron 
scrap is in heavy demand. Turnings are in short supply 
and there is not so much steel gcrap about. Steel supplies 
are all right, but sellers are waiting to see what the next 
month may bring, it being considered that the market 
will advance by at least 49s. a ton. The fuel position 
shows little change, the feature being the anxiety of con- 
sumers to build up reserves. There have not been wanting 
chances of putting a fair amount of coal on the ground, 
though gasworks and railway stocks are not yet what the 
companies would like them to be. Slacks are rather 
more restricted in supply, but should the coal trouble 
be settled, as seems likely at the moment of writing, the 
outlook for fuel is quite good inland. Best South York- 
shire steam hards quote 23s, to 23s. 6d.; best Derby- 
shire, 22s. 6d. to 23s. ; seconds, 21s. 6d. to 22s. ; cobbles, 
ditto ; washed smalls, 18s. 6d. to 19s. ; best hard slacks, 
18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; soft 
nutty, 17s. 6d. to 18s. ; peas, 16s. to 16s. 6d. ; and small 
slacks, 13s. to 14s. In house sorts branch quotes 27s. 
to 27s. 6d.; and best Silkstone 23s. 6d. to 24s. 6d., all 
per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Diseouraging Trade Outlook. 


? Atmost every branch of industrial enterprise 
is entirely dominated by the situation in the labour world, 
and the outlook is very discouraging. From a trading 
point of view great risks are, of course, involved, and all 
concerned are not inclined at such a moment of tremendous 
uncertainty to commit themselves ahead. Thus business 
i every branch of trade is more or less confined to the 
satisfaction of the needs of the moment. Chief interest has, 
of course, heen centred in the negotiations between 
the Government and the Triple Alliance, and the possi- 
bilities of a peaceable and satisfactory settlement of all 
the outstanding causes of discontent. While at the 
moment of writing the situation displays many ominous 
and threatening aspects, it is by no means hopeless, and 
the opinion generally in northern commercial circles 
inclines to the firm expectation that the crisis will be 
passed without the calamity of a national stoppage. 
Nevertheless, the present position i.“ most regrettable 
on every ground, for it occurs at the very time when a 
great expansion of business, particularly, of course, in the 
export trade, might reasonably have been expected. 
Apart from the grave unsettlement caused by the threat 
of @ national strike, manufacturers, particularly of iron 
and steel, are passing through difficult times in many 
other directions, The continued shortage of coal and the 


acute shortage of trucks are factors which are causing 
much anxiety. As a result of these difficulties two of the 
largest steel plants’ in the Teesside district and one on 
Tyneside have been closed down, but there will be a 
resumption as soon as the conditions improve. — 


Cleveland Iron Trade. 


In common with other branches of industry, 
the Cleveland iron trade has been almost idle this week, 
and traders are inclined to take a gloomy view of the out- 
look. Naturally, consumers at such a moment are not 
disposed to commit themselves, and makers are equally 
reluctant to do so. Thus business is simply confined to 
covering current needs. Costs of production are steadily 
mounting, and the withdrawal of the subsidy five weeks 
hence makes a steep advance in prices inevitable. On 
the other hand, American producers are steadily reducing 
prices, and are displaying an activity in European markets 
which indicates the probability of the British iron trade 
having to meet keen competition when the attempt is 
made to resume our overseas trade. That attempt, 
however, must be subject to further postpon2ment for 
the present, as the output of Cleveland foundry iron is 
still absolutely insufficient for home needs without meeting 
any of the inquiries from abroad.- As a matter of fact, 
consumers of foundry iron are not getting 25 per cent. 
of the iron they require, and they are literally working 
from hand to mouth. Of forge iron there are plentiful 
supplies, and the fact that makers get the full maximum 
figures for these lower qualities induces the cynical. to 
suggest that the makers are not inclined to worry unduly 
about the poverty of the make. Be that as it may, the 
dearth of foundry iron is a grave handicap to many trades, 
and is one of the chief obstacles to any expansion of the 
export trade, which shows a steady contraction from 
month to month. Another grave difficulty is presented 
by the arrangement of credits and the international] rates 
of exchange. In order to improve her position France is 
now taking hardly any iron at all; shipments to Italy 
are entirely suspended, and there is no immediate prospect 
of any credits being arranged. The facilities for distribu- 
tion in the home trade are reported to be but slightly 
improved. Prices are unchanged, No. 1 being 99s., and 
No. 3, No. 4 foundry, and No. 4 forge 95s. for home con- 
sumption, whilst No. 3 and the lower qualities are all 
145s. per ton for export. : 


Hematite Pig Iron. 


The East Coast hematite pig iron trade has 
presented few new features during the past week. There 
is no sign of any slackening in the demand, and the works 
continue to be employed at their full capacity. Consumers’ 
requirements are being adequately met, though subject 
to delays due to the truck shortage. But for the disturbed 
position of the labour world, the prospects would be 
encofiraging. The demand must be good as long as there is 
activity in the shipbuilding industry, for the bulk of the 
hematite produced in this district is consumed by steel 
manufacturers, who supply the shipbuilders with material. 
Business just now is chiefly confined to requirements up 
to the end of April, the general tendency being to await 
the effects of the removal of the subsidies. The home price 
for Fast Coast mixed numbers stands at 122s. 6d., and the 
export pr:ce to the Allies at 172s. 6d. f.o.b. 


fron-making Materials. 


The foreign ore trade has not yet adapted itself 
to the altered conditions occasioned ny the removal of 
control in regard to freights, and consequently business 
8 quiet, but shipments are coming to hand fairly well. 
The needs of the blast-furnaces in regard to fuel are being 
adequately met under running contracts, but, of course, 
under existing circumstances no new business is being 
entertained, and the price remains fixed at 35s. 6d. per 
ton for good medium furnace coke delivered at the works. 


Manufactured Iron and Steel. 


With so much uncertainty prevailing as to the 
outcome of the labour situation, and also as to the trend 
of prices in the immediate future, business in all depart- 
ments of the manufactured iron and steel trades is practi- 
eally hung up. ‘Traders are gravely concerned as to the 
effect which the price reductions in steel in the United 
States will have on export trade with this country, 
especially on shipments of half-products. Buyers 
generally are keeping aloof, doing little in the way of 
giving out of substantial contracts for forward delivery 
and keeping themselves going on small accommodation 
supplies. At the moment the works are pretty well 
placed wi h respe-t to orders, although the position of the 
steel makers is regarded as much more secure than that 
of the makers of finished iron. The truck shortage is not 
entirely relieved, and many more are needed to meet the 
requirements of the trade. Principal quotations for the 
home trade are as follows :—Ship, bridge, and tank 
plates, £14; ditto, thin, £16: chequer plates, £15 10s.; 
boiler plates, £15; angles and bulb angles, £13 12s. 6d; 
small angles, tees and flats, re-rollers only, £17 5s.; steel 
Joists, £13 12s. 6d.; rails, 601b. and over, £13 7s. 6d.; 
50 lb. to 60lb., £13 10s.; small rounds, squares, and 
hexagons, re-rollers only, £17 5s.; ordinary, ditto, £14 5s.; 
mild steel billets, slabs, sheets, and tin-plate bars, ordinary 
qualities, £12 5s.; forging qualities, £12 15s.; ingots for 
re-rolling, £9 5s. Export prices are as follows :—Steel 
ship, bridge, and tank plates, £16 10s.; ditto, thin, 
£19 10s.; steel boiler plates, £17 10s.; steel chequer plates, 
£18; angles and other sectional material, £16 2s. 6d.; 
rounds, squares, hexagons, £18; ditto, small, £20, rails, 
50 lb., £15 12s. 6d.; rails, 601b., £15 10s.; billets and 
blooms, £14 to £15 10s.; iron bars, £20; steel plate 
cuttings suitable for re-rolling, £13 10s.; rails, hollow 
bridge, 45 lb. and over, £17; rails, second-hand, all 
sections, £13 ; sheet bars and tin, £14 10s. to £16; puddled 
iron bars, £15 15s. 


The Coal Trade. 


There appears to be no chance of business 
sottling down in the coal market until a settlement with 
the miners comes in more definite prospect. Meantime 
the pits are working fully, and the output is well sustained. 
There is a continuous and heavy call for fuel of all kinds 
for the home market, and as the supply of tonnage and 
wagons is satisfactory the bulk of the output is imme- 
diately disposed of. The export trade, however, is all 





but at a standstill, and this position will continue until 
the labour outlook improves. The different loading ports 


are congested with neutral and even Allied tonnage, 
which is not allowed by the authorities to be dealt with 
until the situation becomes clearer, home requirements 
being in every direction protected. This applies more 
particularly to screened steam coals and gas coals, and 
also to coke generally. ‘There have been occasional ship- 
ments of small coals and other qualities which have 
accumulated at the collieries, and for which the provision 
of tonnage would facilitate the colliery workings. Judging 
from the number of neutral steamers which are being sent 
with the full knowledge that they will have to wait at the 
loading ports, buyers abroad are keenly desirous of getting 
prompt coal should a strike he averted, it being clear that 
waiting turns will have prior attention. The demand is 
very great, and the shortage of coal in the Northern 
Counties becomes more accentuated as time goes on. 
There ars a good many rumours of American competition 
in Sweden, Denmark, Holland, and Italy, and there 
is every probability that large quantities of American 
coal would be shipped were steamer tonnage available. 
It is understood, however, that the difficulty actually 
lies in the supply of tonnage, and this difficulty will no 
doubt be increased by the abnormal detentions caused 
by the large number of steamers here having to wait for 
cargoes of coal until the strike menace has disa a 
In all the circumstances prices for April and more forward 
dates are merely nominal, but the undercurrent of the 
market.s stead ly ma nt» ned. Bost steamsa es at on Ty 
at 90s., with other sorts at 80s. to 85s. Smalls show @ 
considerable variation from 70s. for best Blyths and Tyne 
prime qualities down to 60s. and even 55s. for ordinaries. 
Durham gas coals, owing to strong J.ondon pressure, 
combined with heavy home demands, are steadily main- 
tained at 70s. for Tyne primes and 60s. for second grades. 
The open Durham bunker coal market is lifeless. There 
is little inquiry, and supplies are obtainable at 55s. for 
ordinary qualities. The coke trade is firm, but output 
is entirely taken up in meeting the home works and Allied 
demands. The maximum quotations for the Allies are as 
follows :—Best Blyth steams, 37s.; Tyne primes, 36s. 6d.: 
Tyne prime smalls, 27s. 6d.; second ste ms, 32s. 6d. to 
34s.; North Northumberland smalls, 25s. to 27s. 6d.. 
Blyth smalls, 27s.; smithies, 3ls. to 32s. fid.; peas and 
nuts, 31s. to 32s.; best gas, 32s.; second gas, 30s. 6d.; 
coking coals, 31s. 6d.; coking smails, 30s. 6d.; household 
coals, 35s. to 37s.; foundry coke, 59s.; gas-house coke, 
1%5.; best. bunker coals, 34s. to 34s. 6d.; ordinary qualities, 
33s. to 33s. 6d.; specials, 39s. Principal quotations for 
the home trade are as follows :—Northumberlands: Best 
Blyth steams, 33s. 6d. to 38s.; second Blyth steams, 
29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; 
unscreened for bunkers, 27s. 6d. to 29s.; household coal, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
3ls. 6d. to 36s. 6d.; North Northumberland smalls, 
25s. 6d.; peas and nuts, 31s. Durhams: Steam, locomo- 
tive, 33s. to 35s.; special Wear gas, 27s. $d. to 30s. 6d.; 
ordinary bunkers, 30s.; best qualities, 31s. 6d.; superiors, 
34s.; smithies, 3ls.; peas and nuts, 3ls.; coking coals, 
29s. to 30s. 


Steel Works to be Modernised. 


The North-Eastern Steel Works, Middlesbrough, 
are to be closed down shortly for several months for the 
purpose of certain reconstructive schemes being carried 
out. Hundreds of men are engaged at these works, but 
it is expected that employment for the intervening period 
will be found for them at other works in the district. 
The cessation is absolutely essential in order to modernise 
the works and bring the machinery and plant thoroughly 
up to date. 








SCOTLAND. 


(From our own Correspondent.) 
Unsettled Conditions. 


Wuite the various industries continue moderately 
active, the unsettled nature of the market generally is still 
very apparent. The uncertainty with regard to labour 
and prices is reflected in the attitude of buyers. Cautious- 
ness is the keynote, and extensive contract work has 
practically disappeared for the present. Makers also are 
not disposed to enter into future contracts, in view of the 
uncertain basis of prices. The working of the three-shift 
system, too, is expected to add materially to the cost of 
production. 


Labour Affairs. 


The directors of Messrs. Young’s Oil Company 
have decided to close the Addiewell Oil Works on Saturday 
fi st, and the workmen have been notified accordingly. 
During recent months there has been considerable friction 
in regard to hours, wages, and other matters, and the 
culminating point was reached when the workmen lodged 
a claim for another advance of 3s. per day in wages. The 
company refused the claim, and when the men’s notice 
expired the directors decided to close down. 


Argyll Slate Quarries. 


A scheme has been prepared to reopen the Balla- 
chulish slate quarries in Argyllshire. At the instance of 
Sir William Sutherland, M.P. for the county, experts 
visited a number of the quarries, and it is on their reports 
that an early start is expected. A company has also been 
formed to open shortly the Luing quarries, which have been 
closed down during the war. 


Pig Iron. 

While there is a steady all-round local demand 
for Scotch pig iron, there is no evidence of an expansion in 
business. The uncertainty of future prospects practically 
forbids forward contracting, and orders are confined to 
immediate necessities. Home demands, however, are 
more than equal to the present output. Hematite and 
forge qualities continue in moderate supply, but foundry 
iron is far from plentiful. 


Finished Iron and Steel. 





The steel_and ironworks are busily emp!oyed, 
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ekiefly with home business for present consumption. The 
first-named have heavy demands from shipbuilding and 
engineering yards. Some large specifications have recently 
been placed for ship plate and sectional material, one firm 
alone receiving about 10,000 tons in one order. Business, 
however, largely consists of small specifications. Steel 
sheets are very active. Galvanised material still con- 
tinues rather expensive for the ordinary consumer. Malle- 
able iron makers are doing a good turnover on home 
account, and, despite the absence of export business, 
works are well employed. In this trade it is anticipated 
that the working of the three-shift system will cause an 
advance of 30s. per ton in bar iron, making the export price 
£21 per ton, f.o.b. Glasgow. The new prices are expected 
immediately, and meantime any business accepted is safe- 
guarded by clauses regarding the imminent change im 
prices. Despite the American competition the nail and 
spike trade is busy. Makers of small castings report good 
orders.. Export generally is a dead letter at present. 


Coal. 

All interest is centred in the outcome of the Coal 
Commission, and naturally market conditions are some- 
what unsettled. The feature of the trade has been the 
abnormal home demand, and shipments have had to be 
further curtailed to meet local requirements. In all 
districts the industrial and household demands have 
severely taxed the capacity of the collieries, and apart from 
some consignments of West of Scotland coal to the Irish 
market, and Admiralty business at the Fife collieries, 
business has been almost entirely devoted to home require- 
ments. Consequently, with the number of boats increas- 
ing, delays have become more numerous. The aggregate 
shipments from Scottish ports during the past week 
amounted to 92,169 tons, compared with 125,978 in the 
preceding week, and 186,568 tons in the same week last 
year. Prices are unchanged as follow#:—EIll coal, f.o.b. 
Glasgow, 32s. 6d. to 35s.; splint, 35s. to 37s.; navigation, 
37s.; steams, 34s. 6d.; treble nuts, 30s.; doubles, 29s.; 
singles, 28s.; best screened navigations at Meth! or 
Burntisland, 36s. to 38s.; first-class steams, 35s.; third- 
elass steams, 31s.; best steams, at Leith, 33s. 6d.; secondary 
qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES 
(From eur own Correspondent.) 


The Coal Commission. 


MemBERS of the commercial community have 
been very largely engaged upon the discussion of the 
reports of the members of the Coal Commission, but 
principally that of the chairman, in view of the fact that 
the Government has decided to adopt. its terms as its offer 
to the miners. Mr. Justice Sankey’s report has undoubt 
edly gone somewhat further than many expected, and the 
view was held that the representatives of industries, other 
than coalowners, would have joined with the coalowners 
in their report, seeing that their interests are so closely 
allied. Some surprise has ¢ nsequently been expressed 
that such was not the case. There is one point upon which 
all are pretty well agreed now, and that is that the coal 
trade will never be freed from Government control, and 
that to advocate release from Government restrictions is 
so much beating the air. Opinion is divided still as to the 
prospects of the industry being nationalised in its full and 
complete sense, but the question is being discussed very 
seriously in quarters previously hostile to the mere sugges- 
tion of it, whether nationalisation would not be preferable 
now rather than deferred for a year or two, as in this period 
it is contended that the financial position of collieries will 
suffer, and consequently the price obtainable is not likely 
to be so satisfactory. As for the proposals which the 
coalowners themselves put forward for giving the miners a 
larger share in the control, and the benefits of the working 
of mines, opinion is daily becoming less favourable to them, 
as the scheme is regarded as unworkable. Chief interest 
in Mr. Justice Sankey’s report has been centred upon the 
brief statement that coalowners should not be allowed to 
retain more than Is. 2d. per ton on the coal raised. There 
are several important points arising upon this proposal 
which coalowners require elucidating, and one is whether 
coalowners are to be entitled to the profits derived from 
by-product plant in addition to the 1s. 2d. per ton on the 
coal raised. Doubts are entertained on the point, inas- 
much as evidence at the Commission showed that the 
profits on the production of coal, and the manufacture of 
by-products, averaged for several years before the war 
round about Is. per ton, and doubtless the chairman had 
this fact in mind in arriving at the figure of Is. 2d. per ton 
which he proposes. There is another important point 
which is not made clear, and that relates to the position of 
those undertakings which are unable to make profits of 
ls. 2d. per ton. Are these collieries to have their profits 
made up to that figure ? Further, how will collieries stand 
in relation to the Coal Control Agreement Act, under which 
they are permitted to retain their pre-war profits plus 
5 per cent., provided they maintain their pre-war standard 
of production. Unless the principle is retained those 
collieries which supply a large percentage of their coals for 
home consumption, which business is barely if at all remu- 
nerative, will sufier very badly, as the Government’s con- 
cessions to the miners involve at least an additional 5s. 
per ton in the cost of production, probably considerably 


more. 


Colliery Stoppages. 


The expectation that stoppage of work, would 
take place in the coalfield on Monday,.whatever eéurse the 
negotiations took at the national conference, has niaterial- 
ised. Round about 20,000 miners, principally in the 
Rhondda, were idle on Monday and Tuesday, as a protest 
against the Government not conceding the full demands 
put forward. The men were recommended to continue 
work on day to day contracts, but they ignored the instruc- 
tion. and as so frequently occurs adopted unconstitutional 
action. The Executive Council of the South Wales 
Miners’ Federation met on Tuesday and urged the work- 
men who were idle to return to work, and loyally observe 
the decision of the national conference to continue working 





on day to day contracts, until the final proposed 
terms of settlement had been received and considered and 
other instructions issued. It was pointed out that some 
conclusive action would be recommended by the national 
conference on Wednesday—26th inst.—-which would be 
considered by the South Wales conference to be called for 
Saturday next. The South Wales delegates would propose 
at the national conference on Wednesday, 26th inst., that 
the final terms should be submitted for approval or other- 
wise by a ballot of the members of the Federation. 


Steel Works Idle. 


The Cardiff-Dowlais Steel Works have now heen 
idle for about a week, consequent upon a dispute affecting 
the engineers, numbering about 140 men, the result being 
that the employers have been obliged to close down the 
steel department, and between 600 and 650 men are idle. 
The dispute arose consequent upon the skilled mon apply- 
ing for an increase in wages under an award of the Com- 
mittee on Production, which, however, did not apply to 
them. The employers declined to concede their demand, 
and offered arbitration, which the men refused. The men 
are striking against the advice of their own leaders. 


Boilermakers Resume Work. 


South Wales boilermakers, who struck work on 
the 23rd January because their demand for a new price 
list was not immediately conceded, resumed work on 
Tuesday morning at all the ports except at Barry, where, 
however, the men were unable to do so because the platers’ 
helpers refused to restart as a protest against unemploy- 
ment pay not being granted to them while they were idle 
as the result of the boilermakers’ strike. At other ports, 
however, there was a good muster. The men had thus 
been on strike about two months, and they have resumed 
work on terms which they could have had at the time they 
took drastic action. For no purpose they have held up 
for varying periods altogether about 90 to 100 vessels, 
about half of which have been waiting the whole of the two 
months, and upon which work had been commenced and 
left in an unfinished state. These vessels will occupy 
about a month having their work completed, and the work 
will be finished on the old terms. On Tuesday, the day on 
which the men restarted, the employers and the men’s 
representatives renewed their negotiations concerning the 
new price list for piecework. The strike has been anything 
but a success from the men’s point of view, and they have 
lost two months’ earnings. About 4000 men have been 
affected, and assuming that their average earnings were 
£10 a week, which is not wide of the mark, this means® loss 
in wages of over £300,000. 


Trimmers’ and Tippers’ Demands. 


Preliminary to the national conference on 
Wednesday, a conference took place at Cardiff on Tuesday 
respecting the demands of the trimmers and tippers 
affecting hours of work, &c. The application of the men 
comprised, among other things, that there should be two 
shifts, viz., from 6 to 2 and from 2 to 10, with the hours on 
Saturday from 6 to 12 noon. This means cutting down 
the tipping time at the docks by one-third, which, in view 
of the present loading facilitie-, is regarded as very serious, 
while, furthermore, it is claimed that by making the two 
shifts continuous, instead of having an interval between 
them, no opportun ty is afforded the railway companies of 
dealing properly with the traffic. A mass meeting of the 
men on Sunday adhered to their resolution as regards 
the hours of the shifts, while the employers’ offer was that 
the day and night shifts should be 7 to 5. After lengthy 
discussions the employers put forward an amended offer 
as final, this being an 88 hours’ week, with 20 per cent. in- 
crease on the men’s total weekly earnings. This offer of 
an 88 hours’ week compares with the men’s demand of 
86 hours over all, but still the employers’ offer does not 
meet. the men’s demand, inasmuch as the shifts are not 
continuous. The hours proposed are day shifts 7 a.m. 
till 4.30, and Saturday 7 a.m. till 12.30, and the night shift 
7 p.m. to 4 a.m., or from 8 p.m. to 5 a.m., whichever the 
men chose, less one hour off each shift for meals, thus 
making a total of 88 hours. This offer was to be put 
forward at the resumed meeting in London on Wednesday 
of the negotiating committee representing the transport 
workers and the employers, and will be submitted to the 
men later. 


Patent Fuel Industry. 


High opinions are entertained concerning the 
prospects of the patent fuel industry, and consequently 
considerable developments are likely to be seen for the 
manufacture of this commodity in South Wales. At 
Barry the Ocean Coal and Wilsons Company com- 
menced the construction of works before the war, but 
operations were stopped. Work has now been restarted, 
although, owing to the difficulty in obtaining the necessary 
material, only a small number of workmen can be em- 
ployed. The Anchor Patent Fuel Company, Limited, it 
is understood, is also putting up new works at Barry. 
while important developments are afoot for the manufac- 
ture of patent fuel at Port Talbot. The Crown Preserved 
Coal Company, Limited, ‘s understood to be increasing 
the size of it: works, while both the Graigola Merthyr 
Company, Limited, and the Phwnix Patent Fuel Company, 
of Swansea, are erecting plant for the making of fuel at 
Port Talbot. The works proposed to be bult by the 
Graigola Merthyr Company are to be on quite a large scale. 


Dock and Railway Facilities. 


The question of dock and railway, facilities in 
South Wales has been much to the fore for months past, the 
need for improvement having frequently been emphasised. 
The South Wales and Monmouthshire District Coal and 
Coke Supplies Committee ha: given the matter serious 
consideration, and by arrangement with the Coal Con- 
troller and the railway companies, the Committee met the 
representatives of the dock and railway undertakings on 
Thursday in last week, when it was decided, subject to the 
approval of three of the companies, that the Committee 
should discuss the matter in detail with, and hear any 
evidence from, the dock and railway companies, and then 
submit its recommendations to the Controller and the 
Railway Executive. 





Current Business, 


During the past week business on the coal market 
has been in a stagnant condition. The authorities 
naturally have had to act cautiously, and irregular stop- 
pages of work in the coalfield have seriously reduced the 
supplies of coal available both for shipment and ‘home 
consumption. It has been very difficult for exporters fo 
secure the release of coal, and consequently they have 
hesitated to make any fresh arrangements for additional 
supplies, The Admiralty authorities have had heavy 
requirements, and shipments have been considerable t¢o 
the coaling depéts abroad, but the ordinary exporter hag 
had to take quite a back seat. Even shipments to France 
have suffered, except for most important requirements, 
A certain amount of coal has been released for neutral 
destinations, but it has not been much, and apart from 
certain obligations to neutral countries, the chief factor 
which has weighed with the authorities in releasing coq) 
for neutrals has been the necessity for enabling certain 
collieries to keep working. In addition to unconstitutional 
strikes, the amount of coal coming down from the collieries 
has been curtailed, owing to the companies reserving 
supplies for the colliery boilers in the event of the strike of 
miners extending. The patent fuel industry continues 
active, makers being very busy, but the coke market ig 
quiet. Pitwood is meagre in supply, and this week work 
was interrupted at one company’s pits owing to insufficient 
supplies of timber. Schedule prices for coals, &c., remain 


unchanged. 

Later. 
The market continues to be practically bare of 
business, pending more favourable conditions. The 


number of miners idle has increased as, although at some 
collieries workmen have returned, at others miners have 
come out on strike, and, as far as can be seen, as much 
opposition as possible is being worked up by the advanced 
element to acceptance of the terms contained in Mr, 
Justice Sankey’s report. There is much speculation as 
to how the balJot will result on the question of the approval 
or otherwise of the concessions, which the National 
Executive has secured. Grave fears are entertained 
that a very considerable vote against acceptance will be 
given in this district. There is no business passing on 
the coal market, coals being uncbtainable. The difficulty 
in securing smalls is becoming a serious menace to the 
maintenance of work at the patent fuel undertakings. 


Newport. 


The coal market is very firm, coals being so 
scarce as to be practically unobtainable for ordinary 
export account. Owing to the difficulties prevailing 
exporters are for the time being making little attempt to 
arrange for fresh supplies. There is no variation in the 
schedule prices. 


Swansea. 


Tonnage has improved to some extent, so that 
the position is steadier. Large anthracite and machine- 
made descriptions, however, display no change, but peas 
and cobbles are rather scarce and firm. In the steam coal 
section the tone, especially for large qualities, was quite 
good, but through coals were quiet. There is no alteration 
in the schedule of prices ruling. 


Tin-plates and Metals. 


The tin-plate market continues firm, there being 
no change from a week ago. Tin-plates for the home 
market are 33s. 10}d. per basis box net f.o.t. makers’ 
works. Speaking at the second annual meeting of the 
South Wales Association of Iron, Steel, Tin-plate and Metal 
Merchants on Tuesday at Swansea, Mr. J. Grey Buchanan, 
vice-president of the British Federation of Iron, Steel, 
Tin-plate and Metal Merchants, dealt with the position 
and value of merchants in trade, and contended that in such 
a trade as the tin-plate industry, it was essential that the 
products should be marketed by merchants, giving 
instances of duties which had to be performed which it 
was impossible for the makers to discharge. Quotations : 
Block tin, £237 10s. per ton cash; £234 15s. per ton 
three months ; copper, £78 10s. per ton cash; £76 10s. 
per ton three months. Lead: Spanish, £28 per ton cash ; 
three months, £27; spelter, £38 10s. per ton cash ; three 
months, £37. Sheet and tin-plate bars, £12 5s. per ton 
net, f.o.t. makers’ works. 





LAUNCHES AND TRIAL TRIPS. 


Dacre Castie, Standard steamship of “ B”’ class; built by 
Swan, Hunter and Wigham Richardson ; to the order of Ship- 
ping Controller ; dimensions, length 400ft. beam 52ft., depth 
31ft.; to carry 8300 deadweight ; engines, direct-acting triple 

nsion, pressure 180 Ib. per square inch ; constructed by the 
builders ; trial trip, recently. 











Conrracts.—The English Electric Co., Ltd., in which are now 
consolidated the interests and activities of the Coventry Ord- 
nance Works, Dick, Kerr and Co., Limited, the Phoenix Dynamo 
Manufacturing Company, the United Electric Car Company, 
and Willans and Robinson, Limited, has recently secured an 
order for a second 18,750-kilowatt turbo-alternator set for the 
Glasgow Corporation, which is a duplicate of the hine now 
in an advanced stage of manufacture. The contract includes, 
in addition to the turbo-alternator set, condensing plant and 
step-up transformers, and completes Mr. Lackie’s first scheme 
of five sets for the Dalmarnock power station. The turbine 
will be a single-unit machine of the firm’s standard type arranged 
to.run at 1500 revolutions per minute, and will operate on steam 
at 250 lb. pressure, superheated to 650 deg. Fah., and exhaust 
into a vacuum of 29.lin. It will be coupled to a 6500-volt 
25-cycle three-phase alternator having a max'mum continuous 
rating of 24,000 kilovolt-ampéres at 80 per cent. power factor.— 
A number of contracts for tramway material has recently been 
placed with Dick, Kerr and Co., Limited, which will now be 
carried out by the English Electric Company, Limited. The 
contracts include orders for tramway cars complete with equip- 
ments, and for car bodies, tramway: motors, controllers, &c., 
from the Corporations of Nottingham, West Hartlepool, More- 
eambe, Southport, Brighton, Huddersfield, Bradford, Liver- 
pool, Manchester, Burton-on-Trent, amd others. 











MarcH 28, 1919 


THE ENGINEER 


315 











—— 
Reinforced Concrete Colliers. 


aE five reinforced concrete vessels shown in one of the 
vings in our Supplement form the first half of an order 
for ten 1000 tons colliers placed by the Admiralty with 
Messrs. Curistiani and Nielsen, 25, Victoria -street s London, 
gw. The vessels are 185{t. long with a beam of 35it. 
anda depth of 18ft., the hull being of the straight line type 
which, although having ship-shaped ends, is composed 
of straight lines in every vertical section. The vessels 
were built in & dry dock excavated inside the Port of 
London Authority area at Tilbury Dock, and the dry 
dock basin, which was made large enough to accommodate 
five vessels being built simultaneously, is connected with 
the Tilbury main dock by means of a 40ft. wide canal, 
rovided with reinforced concrete dock gates, which 
were illustrated in our issue of last week. 

Excavation work on the site was commenced early 
in 1918, and the engraving above referred to represents 
the finished dry dock on January 26th, 1919, wnen the 
five hulls were ready tor the floating, which event took place 
unofficially a few days later. 

The vessels are built on the unit system according to 
the patent of Mr. R. N. Stroyer, by which method of con- 
struction the sides are cast lying down horizontally and, 
when mature, are lifted into position by means of suitable 
tackle. The bottom is then cast and joined up to the 
sides, the joint in the latter only occurring where transverse 
bulkheads in the vessel necessitate a joint in any case. 
The stem and stern, where the curvature of the lines is 
too great to admit of this method ot construction, are cast 
in the ordinary way in situ, but provision has been 
made for thickening the concrete skin of the vessel to 
bin., 80 as to be sure of a good casting in the vertical walls. 
In the sides and the bottom where the skin is cast hori- 
zontally, a thickness of 3}in. is considered to be sufficient. 

The advantages claimed for this system of construction 
are first the saving effected in centring, inasmuch as all 
the outside mould and strutting for the bottom and the 
sides is dispensed with. Then it is pointed out that the 
placing of the reinforcement and the casting of the con- 
crete for the sides is reduced to operations of great sim- 
plicity, while the surfaces of the sides can be made 
absolutely smooth without employing plastering or 
rendering, since the concrete itself can be worked up to a 
fine suriace while still plastic. Then, again, it is claimed 
that the system permits of the very speedy construction 
of vessels, and it is asserted that the Tilbury yard has 
produced the largest number of vessels, having regard 
to its size, in @ given period of time, and that it is, at the 
same time, the cheapest of all the concrete shipbuilding 
yards in the country. 
" The other engravings in the Supplement show the 
construction of the vessels in various stages, such as: 
(1) The sides. lying horizontally ready for lifting; (c) 
the actual lifting of the side slabs ; (d) the sides placed 
in position ready for the bottom of the vessel to be put 
in; (¢) the reinforcement for the bottom being executed 
by women; and (/) a view of the inside of the cargo 
hold showing a semi-bulkhead. 

The outfit of the vessels consists of four Temperley trans- 
porters for handling the coal, with the necesswry winches, 
a complete electric light plant for use when coaling at 
night, and the usual deck fittings, such as steam windlass, 
capstan, steering gear, X&c., for which the steam is supplied 
by two large Cochran boilers, and recovered by means of 
a surface condensing plant. 








WIRELESS TELEGRAPHY AND THE INSTITU- 
TION OF ELECTRICAL ENGINEERS. 


Tur Council of the Institution of Electrical Engineers 

decided, some little time ago, to appoint a number of 
committees for the purpose of helping in the dissemination 
of information regarding recent progress in various 
branches of electrical engineering. The first of these 
committees to get to work is that dealing with wireless 
telegraphy. During the war radiotelegraphy became so 
very important for military purposes that many new 
developments had to be kept as secret as possible ; at the 
same time invention and discovery became very rapid. 
In consequence there is a great mass of unpublished infor- 
mation which will become available for the general public 
at an early date. The Institution is going to offer spec'al 
facilities through its new sectional committee for the 
publication and discussion of this new knowledge. It is 
held that, apart from the fact that knowledge grows by 
being circulated, it is especially essential to this country 
that wireless telegraphy should now be quickly transferred 
from the service of war to that of peace, and that our 
manufacturers should all have as much information as 
possible placed early at their disposal. By starting this 
section for the organisation of meetings the Institution 
hopes to help the non-official public in the overtaking of 
four years of arrears in the study of wireless telegraphy. 
_ Before the war the Wireless Society of London had come 
into being, and was doing excellent work on behalf of the 
amateur. That society, it is hoped, will resume its work in 
due course. Besides this, efforts were at times made to 
form a new special professional society for dealing with 
Wireless telegraphy, and something resembling the Insti- 
tute of Radio Engineers of America was projected. It has 
always been felt by the Council of the Institution, however, 
that there are very real disadvantages in separating the 
men devoted to different branches of electrical engineering, 
and that there are advantages in keeping in touch even 
such extremes as the men who handle megawatts and 
those who handle microwatts. As confirming this point 
of view attention is called to the fact that there is a general 
tendency for societies with a community ‘of interests to 
amalgamate, and it is urged that if a special society were 
formed for radiotelegraphy it might only lead, after a few 
years, to a train of negotiation for absorbing it into the 
Institution of Electrical Engineers. The acvantages 
offered by the policy now being initiated by the Institution 
are, it is submitted, obvious ; for on the one hand the 
Institution cannot but be strengthened if it attracts the 
whole body of wireless telegraph engineers into its corpo- 
rate life, and on the other hand the Institution can give at 
once to matters affecting the interests of wireless telegraph 
engineers the weight and prestige of the whole body of 
electrical engineers generally. 


British Patent Specifications. 





When an invention in communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Svuthampion-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first yiven is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 











INTERNAL COMBUSTION ENGINES. 


123,207, March 21st, 1918.—VaPorisER FoR InTERNAL ComeEvs- 
TION Encrves, J. D. Siddeley, C.B.E., the Siddeley-Deasy 
Motor Car Company, Limited. 

A SPECIALLY heated chamber is inserted between the carbu- 
retter and the engine to vaporise the heavier elements of the 
fuel. In the accompanying figures which illustrate this invention, 
the chamber A, which is adapted to be fitted in the length of 
the induction pipe between the carburetter and the engine, is 
provided with a transverse passage B for the heating element. 
This passage is more or less narrow in width and relatively long 
in the direction of the flow of the gaseous mixture. The cham- 
ber A is surrounded by an annular chamber C, which forms an 
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external jacket, and the passage B opens into the chamber C, 
which is provided with the inlet D and outlet E for the heating 
medium. The inlet and outlet are immediately opposite to the 
passage B, so that the heating medium will flow both through 
the passage and around the chamber, as shown by the arrows. In 
an alternative construction, not shown. there isno outer jacket, 
and the inlet D and outlet E lead directly to passage B. For 
the heating medium either hot water may be taken from the 
cooling system or hot oil from the lubricating system, or the 
exhaust gases may be used.—February 20th, 1919. 


123,244, May 10th, 1918.—IcnriT1Ion Macnetos, H. Lucas, 
manufacturer, and J. H. Chambers, Great King-street, 
Birmingham. 

This induction type magneto consists of a four-pole rotary 
armature with diametrically opposite pole pieces of the same 
polarity and a stationary magnetic system formed with three 
parallel limbs, the central one of which carries the induction 
coil windings, the arrangement being such that the ends of the 
armature coact with the limbs of a permanent magnet, and when 
any one of the armature pole pieces lies opposite the central 
limb of the stationary magnetic system a pair of opposite arma- 
ture pole pieces lie opposite the ends of the two outer limbs. 
Figs. 1 and 2 are respectively sectional end and side views of the 
magneto. The rotary armature is constructed from two pairs 
of magnetically independent pole pieces A and B. All such 
pieces are mounted parallel with the axis of rotation, and the 
pieces of each pair are diametrically opposite. The pole pieces 
of one pair A are jointed to a plate C, which coacts with the 
inside face of one limb of the permanent magnet D, and the 
opposite ends of the other pair B are connected with another 
plate E, which coacts with the inside face of the other limb of 
the magnet. Each opposite pair of pole pieces is thus of the 
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same polarity. The pole pieces are secured to a connecting 
piece F of non-magnetic material. The stationary magnetic 
system coacting with the armature pole pieces consists of a 
laminated frame having three parallel limbs G, H, and M. The 
open ends of the pair of opposite limbs G and H are fitted with 
pole pieces shaped to coact with one of the opposite pairs of 
rotary pole pieces. The central limb M carries the primary 
and secondary windings K, L. When a rotary armature pole 
piece lies opposite each of the stationary or frame pole pieces, 
one of the rotary pole pieces occupies an inoperative position. 
Assuming the north poles of the armature to be opposite the 
opposed pair of stationary pole pieces, flux passes along the 








parallel sides of the laminated frame and joins at the central 
core, whence it emerges at an armature pole piece of south 


polarity. Rotation of the armature through 90 deg. causes the 
direction of flux in the laminated frame to be reversed. As four 
reversals occur in each revolution the machine is capable of 
giving four sparks in each revolution, When eight sparks per 
revolution are required the limbs G and H are extended and 
joined at their outer ends to form @ complete rectangle, and an 
additional limb M with primary and secondary windings is 
provided opposite the first in conjunction with the armature 
pole piece which was formerly idle. This alternative arrange- 
ment may also be employed for producing four sparks in each 
revolution by connecting the core windings. When eight 
sparks are obtained the windings on the opposite sides of the 
armature are independent. With this design relatively large 
pole areas, it is claimed, can be arranged between the armature 
and the frame carrying the winding, and low magnetic reluctance 
with an efficient utilisation of the flux from the permanent 
magnet can. consequently be obtained.—February 20th, 1919. 


ORDNANCE AND ARMOUR. 


123,245, May 16th, 1918.—Torrepogs, Vickers, Limited, West- 
minster; M. F. Torazzi, Board-street, Sandgate, Queens- 
land, Australia: and W. C. Webb, manager, Vickers, 
Limited, Dartford. 

This invention claims improvements in the design of torpedoes 
propelled on the ejector principle. The chamber containing 
the combustible is of substantial diameter, and is provided with 
a contracting nozzle the extremity of which extends into the 
outer or combining nozzle of the ejector. By this means the 
gases as they are generated escape through the contracting 
nozzle at a higher velocity than is obtainable with other appa- 
ratas and cause an increased pressure inside the chamber, which 
is found to improve the con.bustion of the material and the 
efficiency of the propulsion. Ref2rring to the figure, A is the 
chamber containing the solid self-combustible material, which 
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at its rear end terminates in a nozzle B formed with slightly 
curved walls to give the most efficient action to the escaping 
gases. C is the outer or combining nozzle of the chamber, 
which at its front end terminates in an expanding mouth into 
which the rear end of the nozzle B extends. The water enters 
the body of the torpedo in front of the mouth of the outer or 
combining nozzle C through suitable apertures D in the shell 
of the torpedo. Alternatively the water may be led from any 
convenient point in front of the ejector. The outer or combining 
nozzle C of the ejector, after contracting to its narrowest point 
some distance behind the mouth, expands slightly towards the 
tail, so that the pressure of the gases is reduced and the velocity 
of the gases and sea water is also reduced to avoid discharge 
at unnecessarily high velocity.—February 20:h, 1919. 


LIGHTING AND HEATING. 


123,249, May 30th, 1918.—IncanpEscent Exectric Lamps, 
Osram-Robertson Lamp Works, Hammersmith, London, 
and T. J. Sack, of the same address. 

The special construction of lamp described in this invention 
is more especially applicable where an approximate point of light 
of intense brilliancy is required. It is claimed that the design 
obviates any risk of the coil becoming distorted under conditions 
which may arise either in mounting the filament or from changes 
of temperature during working, and reduces to a minimum the 
cooling of the filament by heat conduction, and thus, by ensuring 
the maintenance of an approximately uniform temperature 
throughout the length of the filament and avoiding a sudden or 
steep temperature gradient therein, prolongs the life of the fila- 
ment or increases its efficiency for a given length of life: these 
being important considerations in the case of lamps such as are 
used, for example, in military signalling in daylight. In the 
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example illustrated the coiled filament A is looped at each end 
to a hook B formed on a supporting wire C made from a metal 
which has a high melting-point ; the main portion of each wire C 
constituting in effect an elastic cantilever which extends in a 
direction substantially at right angles to the axis of the filament 
coil, and is secured at its outer end to the corresponding leading- 
in wire or conductor of the lamp, whilst that portion D of each 
wire C which forms the back or tension-resisting member of the 
hook B extends substantially parallel to the axis of the filament 
coil. The distance between the hooks B when the spring arms 
C are entirely free should be such relatively to the distance 
between the loops E on the ends of the filament when the latter 
is also entirely free, that the filament coil, after being mounted 
in position, will be maintained under tension just sufficient to 
draw the hooks B towards one another to the very slight extent 
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necessary for ensuring firm contact under all conditions between 
each hook and the filament loop with which it is engaged, but 
without causing the tensional stress to which the filament coil 
is subjected to vary appreciably when the effective length of 
the filament increases or diminishes under changes of tempera- 
ture. The advantages resulting from this construction are 
more conspicuous in the case of lamps filled with a gas, which. 
being capable of exerting a cooling influence on the contents 
of the bulb, reduces the electrical! resistance of the spring supports 
for the filament. In any case, however, the cooling of the spring 
arms and hooks of the supporting wires due to contact of the 
latter with the leading-in wires does not involve appreciable 
cooling of the filament. as the very smal] area of the points of 
contact between the filament and the hooks admits of only a very 
low rate of heat transference by conduction from the filament.— 
February 20th, 1919. 


123,300, December 18th, 1918.—Dry Gas Meters, E. E. W. 
Anderson, 3, Kungsholms Hamnplan, Stockholm, Sweden. 
This is a very simple form of dry gas meter in which an effort 
has been made to make the valve hanism easily 
and to economise space as far as possible. The gas inlet is 
shown at A and the outlet at B. Both these passages communi- 
cate with the flexible bellows C, and the annular gas-tight space 
D between the bellows and the casing. @ communication 
is through the valves E and F for A, and through G and H for 
B. Each pair of valves is fixed on a rocking lever, and both 
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paire are actuated by the swinging arm J, to which there is 
attached a pair of springs K K. These two springs are, in turn, 
actuated by the tappet rod L attached to the movable part ot 
the bellows. The arrangement of the vaives is such that when 
the space C is open to the gas inlet A the space D is open to the 
outlet B. In order to ensure that the valves shall not stop at 
half-stroke, and thus leave all the communications open, both 
the rocking arms are attached to an armature M working between 
the poles of a permanent magnet N. As soon as the flexure of 
either of the springs K, K is svfficient to overcome the attraction 
of the magnet, the armature M will quickly move to the opposite 
pole of the magnet and reverse the valves.—February 20th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


123,191, March 4*h, 1918.—A ComprnatTIon WirE GAUGE aND 
InpicaTING CaLtipers, E. Owen Davies, 37, Nicoll-road, 
Harlesden, N.W. 

This instrument combines two callipers, one for small and the 
other for larger dimensions, with two scales enabling the reading 
f>r either callipers to be obtained directly from the instrument. 
Tie figures show opposite sides of the callipers and the positions 


N?123,191 





of the two scales. The scale for the longer pair of limbs is 
graduated in inches, while the magnified scale for the short 
limbs is shown as a wire gauge. The callipers car: be opened to 
pass any obstruction like the burr on a tube or sheet of metal, 
— closed and the scale read in position.—February 20th, 


123,205, March 19th, 1918.—Hanpttnc AND TRANSPORTING 
ATTACHMENT For Etxcrric Trucks, A. W. Jones, Bess- 
ville, Steps, J. Bryden, Carslinth, Gartcosh, and A. J. H. 
Mowbray. Allan Park Lodge, Stirling. 

The invention consists of an attachment to an electric battery 
truck primarily intended for the handling and conveyance of 
steel slabs from the shears to the heating chamber of a furnace, 
and the subsequent withdrawal of the pieces from the furnace 
and transportation to the rolls of a sheet rolling mill, but it is 
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also applicable to the handling of a variety of other materials 
by the substitution of suitable forms of grip. Referring to the 
drawing, a detachable grip or jaw A is supported by levers B B 
from a framework mounted upon the platform of the truck. 
A motor E is arranged to drive a rope or chain by means 


.| charging hole to prevent the molten metal being oxidised by 


ley is attached at one end to a crosshead N carried by the 
Sven Rend atte sate sense Saar. andog > ys 
remains parallel to its origina’ ition, and a brake Q is - 
vided for the purpose ‘of A cer lly taining the fea 
when the motor E is stop Alternative methods of construc- 
tion are given in the patent, which also shows how the motor E 
could be displaced hy a steam, hydraulic, or compressed air 
cylinder.—February 2014, 1919. 





MINING AND METALLURGY. 


123,283, September 9th, 1918.—Remettine Furnaces, A. C. 
Giton, 11, Queen Victoria-street, London, E.C. 4. 
With the object of economising fuel the inventor of this 
furnace conducts the products of combustion to an oven in which 
the metal to be melted receives a preliminary heating. The 
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melting crucible is also fitted with a cover in which there is a 
contact with the flue gases. The drawing is self-explanatory.— 
February 20th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


123,286. September 12th, 1918.—Cometnep AmMeter, Votr- 
METER, AND WATTMETER, E. Bijerknes, Fredheim, of Dram- 
men, Norway. 

In this instrument the indicator hand of a watt reading scale 
is operated by the joint action of the moving parts of the 
ter and voltmeter. A and B are the indicator hands of 

the ammeter and voltmeter respectively, both of the type having 

a rotary armature. On the arbors of the hands are mounted 

short arms a and 6 respectively. C is the wattmeter indicator 

hand, on which is mounted an arm c. The transmission gear 

consists of two rails D and E, which can rotate on pins d and e 

and are connected to the members a and b by means of rods 

f and g. The position of the rails shown in full lines is the 

position oceupied by them when the hands A and B are at zero. 

A roller H runs on the rails and on the pin of the roller is 
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Burlington House, W. 
Professor J. Young. 5 p.m. 


tory paper to be read by Mr. J. B. Fagan. 


Westminster, 8.W. 1. 
in Locomotive Boilers,’’ Mr. P. C. Dewhurst. 


at 


Forthcoming Engagements. 





TO-DAY. 


Royat Instirorion or Great Barrain.—Albemarlo-street, 
Piceadilly, W. 1. “* The Air Road,” by the Right Hon. Sir H. 4’ 
Macdonald. 5.30 p.m. 

Junior INSTITUTION OF ENGINEERS.—39, Victoria-stregt 
Westminster, 8.W. 1. Paper, ““ Wanderings alony the Future 
Commercial Route,” by Col. the Master of Sempill. 7.30 p.m, 

Tae PuysioaL Socrety or Lonpon.—Imperial College of 
Science, Inrperial Institute-road, South Kensington. iscusaion, 
“* Metrology in the Industries,” to be introduced by Sir Richard 
Glazebrook. 4 p.m. 

Tae Instrrvtion or Exectrica. ENGINEERS.—City and 
Guilds (Engineering) College, South Kensington, 8.W. Studentg' 
meeting. Lecture, “‘ The Organisation of Technical Engineers,” 
by Dr. J. F. Crowley. 7 p.m. 


SATURDAY, MARCH 29ra, 
Royat Instirvtion oF Great Brrrarv.—-Albemarle-street 
Piccadilly, W. 1. “Spectrum Analysis and its Application to 
Atomic Structure.” (Lecture IV.) 3 p.m. 


TUESDAY, APRIL Isr. 

Tue Rontcen Sociery.—Royal Society of Arts, John-street, 
Adelphi, W.C. 2. Paper, ‘Some Biological Effects Produced 
by Small Quantities of Radium,” by Dr. W. 8. Lazarus-Barloy, 
8.15 p.m. 


WEDNESDAY, APRIT. 2xp. 


DyYNAMICABLES.—Trocadero Restaurant, W. 
dinner. 7 p.m. 

LiveRPooL Enoinegerine Socrety.—Royal Institution, Co}. 
uitt-street, Liverpool. Paper, ‘‘ Refrigeration,” by Mr. Bernard 

thmell. 8 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 9, 
“The Cultivation and Preparation of Flax, and the Linen 
Industry,” by Mr. Wm. Norman Boase, 4.30 p.m. 


Anniversary 


THURSDAY, APRIL 3rp. 

Roya Institution or Great Britarn.—Albemarle-street, 
Piccadilly, W.1. ‘Colloidal Matter and its Properties,” by 
Professor Alex. Findlay. 3 p.m. ; 

Tae Institution oF Exectricat ENGIngers.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. ], 
Lecture, “‘ The Development of Army Wireless during the War,” 
by Lieut.-Col. A. G. T. Cusins, R.E. 6 p.m. 


FRIDAY, APRIL 4ra. 

Royat Instrrution or Great Bararraty.—-Albemarle-street, 
Piccadilly, W. 1. “‘ History of the City of Constantinople,” by 
Professor Frederic Harrison. 5.30) p.m. ‘ 

Tae Instrrution or Locomotive ENGINEERS: MANCHESTER 
CenTRE.—College of Technology, Manchester. Paper, “‘ Relaticn 
of Boiler Power to Cylinder Capacity,’’ by Mr. Gass. 7 p.m. 

Tse InstrruTion OF MUNICIPAL AND County ENGINEERS,-- 
Lecture Theatre, Institution of Civil Engineers, Great George. 
street, Westminster, S.W. 1. ‘* Housing Problem Discussion. 
ll a.m. 


SATURDAY, APRIL 5ra. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS.—Cannon- 
street Hotel, E.C. Paper, “* The Science of Fine Measurements,” 
by Mr. Vernoa Williams. 7 p.m. 


Roya Instrrution oF Great Briratn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Spectrum Analysis and its Application to 
Atomic Structure,” by Professor Sir J. J. Thomson. (Lecture V.). 
3 p.m. 

MONDAY, APRIL 7ru. 


Tue Society or Enoineers.—Rooms of Geological Society, 
Lecture, ‘‘ Modern Explosives,” by 


TUESDAY, APRIL 8ru. 
Tae ILLUMINATING ENGINEERING Soctety.—House of Royal 


Society of Arts, John-street, Adelphi, W.C. 2. Dcussion, 


‘ Light and Colour in relation to Stage Production.” Introduc- 


8 p.m. 


SATURDAY, APRIL 127s. 


Tae InstirvTion oF Locomotive EncineEers.—Caxton Hall, 
Paper, ‘‘ Steel Fire-boxes and Tubes 
2.30 p.m. 





Tue InstITUTION OF MECHANICAL ENGINEERS—Sim ROBERT 


Haortetp Patze.—Sir Robert A. Hadfield, F.R.S., has placed in 
the hands of the Institution of Mechanical Engineers, of which 





suspended a frame J, which, by means of a rod is connected to 
the arm ¢ of the wattmeter needle. The transmission r is 
balanced by means of balance weights so as not to disturb the 
actions of the meters. When the hands A and B move the rails 
D E are turned correspondingly, as indicated in Fig. 1 in dotted 
lines, wich shows the position of the rails at maximum move- 
ment of the hands. The rails [ © are arranged double, as 
showa in Fig. 2, to furnish a track for the roller H. The rails 
are further curved to a circle with its centre at 7, the point of 
tion bet the rod j and the arm c, so that the roller H 
may reach the fulerums de of the rails if necessary. If onl 
one hand moves, then only the corresponding rail is raised, 
the roller in such case passing to the fulerum of said rail without 
operating the hand of the wattmeter.—February 20th, 1919. 











PERSONAL AND BUSINESS ANN! OUNCEMENTS. 





WE are informed that Mr. James Lees, who had been manager 
to the Beldam Packing and Rubber Company, Lim-ted, for the 
past twelve years, died on Thursday. the 20th, after a very short 
ulness. 

At a meeting of the Executive Council of the British Federa- 
tion of Iron, Steel, Tin-plate and Metal Merchants (Inc.}, on 
the 18th inst., at which Lord Brassey presided, the secretary, 





of toothed gears GH J K and a rope or chain passing over a 


Mr. C. T. Evennett, resigned his position. ‘The resignation was 
accepted with regret. 


he is a vice-president, the sum of £200, which, with any inccme 
therefrom, may be awarded at the discretion of the Council of the 
Institution as a prize or as prizes for the description of a new 
and accurate method of determining the hardness of metals, 
especially of metals of a high degree of hardness. The ordinary 
tests of hardness, such as are described in the Report of the 
Hardness Tests Research Committee—** Proceedings " of the 
Institution of Mech 1 Eng.neers, 1916, pages 677 to 778— 
which should be consulted by competitors, fail to some extent 
when the hardness of the material exceeds about 600 to 800 
Brinell. What is desired is the description of a research for or an 
investigation of some method of accurately deteiminirg hard- 
ness suitable for application in metallurgical work in ca-es m 
which present methods partially fail. The award or awards 
w.ll be made by the Council of the Institution of Mechan.cal 
Engi 3, whose decision will be in all cases final. The Council 
w.ll consider annually all communications received, ard my 
then award a prize or prizes. But in January. 1922, the ofr 
of prizes wall be withdrawn, and any unexpended balance of the 
prize fund will be diverted to any other purpozes to be deter- 
mined at the discretion of the Council. The Council may award 
the whole or any part of the sum available at any t:mevif a com- 
munication is received which, in its opinion, is of sufficient 
originality and importance and satisfies the object aim:d at; 
or it may from time to time award portions of the fund not 
exceeding in all £75 in any one year for communications which 
do not completely solve the problem, but which appear to 
advance the knowledge of methods of testing hardness. The 
Institution will probably be w.lling and reserve the right to 
publish in its ‘* Journal” any communications for which a prize 
is awarded. A communication should be acccmpanied by cale 
drawings of any new apparatus described or by a model or an 
example of the apparatu; itself. If the communication descr bes 
a new invention Likely to be of commercial value, it is desirable 
that provisional protection should have been obtained before 
it is submitted for consideration. Communications should be 
addressed to the Secretary, the Institution of Mechanical 2 
neers, 11, Great George-street, Westminster, Lorcon, S.W. 4 
and marked ‘“ Method of Determining Hard:.e-s,” and should 
reach him at least one month before the Ist January in ®ny 
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PUBLIC NOTICES 


PUBLIC NOTICES 





| COMOTIVE SUPERINTENDENTS, 
AssSTANT TAN STATE RAILWA 


he Secretary of ‘State for 
India wilt in 1919, with the advice 

of Committee, make THREE 
PoINTMENTS of ASSISTANT LOCO- 
DENTS for service on Indian 
many suitable candidates 


ves, The commencing salary will be 
0, Bs. 400 or Rs, 450 per mensem, according to 


«ual tee ‘must be British apbiocte not more than 


. and must of good moral character 
23 yan Stysigue. They must have ood 
and sound technical education, followed by at least 


venersl at 
three years’ training in the Locomotive Workshops of 
2 brie and sould 
f eo unning Sheds andl Firing. A k 
in Mechanics and the nature 
als used in shops is essential, ane applicants 
should be able to Lesign and to Calculate the Stresses 
fn the parts of the machines. Some. ‘Drawing-oftice 
is also desirable. 


a whose practical experience falls short of 
years, but who have served in his Majesty's 
ores during the war, will be eligible as candidates ; 
but, if selected, will be required before appointment 
tr complete satisfactorily such further period of train- 
ioe os the Secretary of ok may prescribe. 
dates may be uired to appear before a 
Selection Committee at "the India O hey will 


also be required to pass a medical examination, if 
wlected fy appointment. 
The regulations in respect of the coneiniments: and 

‘ome of application for use by candidates 

obtained on application to Po one RETARY, Public 
Works rtment, India Office, Whitehall, London, 
&.W. 1, Applications for appointment must reach the 
India Office not later than 30th June, 1919, 

India Office. 
March, 1919. 









2114 





G. R. 


BY oy | OF THE DISPOSAL BOARD. 
National Aero Engine Factory, 
HAYES, MIDDLESEX. 


T0 BE SOLD by Pervars TREATY. 
The Tolowing is a brief descript 





ITUATION oe Pypatin ‘Blyth. road, + mile 
' = Hares and Pas- 
oe Btatlons ‘G.W.R.) and 
300 from the Grand 
LDINGS Mainly erick with steel roofs 
ul se See nly 
P covered w ith ils or felt and 
floors of t r concrete. 
Other butidines of | timber con- 


struction with tiled or corru- 
iron roofs and concret 


The pri principal buildings are -— 

Main Factory, with gallery, and 

fitted with three 3-ton electric 

bey travellers. G d 
rea 20,628 super feet. * 

Main Offices, attached to main 
factory, -. two floors, cover- 
ing 3784 super feet. 

om bu iidings include Stores, 

ukshop, Saw Shop, Foun- 
wer-house, Smithy, 
ici house, 


Mess - rooms, 
yl ares he buildings, 
angie 2 

> engine parts. 
electrie and gas. 
Electric. 
= aratet and 


gas radiators 
slow-combustion stoves. 
one's 340ft. in length, 
lic main, 


REA OF LAND.. 
fice ‘a 
HEATING =<. ;. 
RIDE G8 

For 60 clerks. 


-ROOM Ac. 
COMMODATION For is “dy 
Further be had ot application to 


DISPOSAL BORED Facto: Charin 
. ries on, Ci a ae 
pots-buildings, Embankment, [ontee, W.C, 2. 


G. R. 


BY ORDER OF THE DISPOSAL BOARD. 
Sy ee 
\ttional ~Projectile Factory, 


CARDONALD, GLASGOW. 


0 BE DISPOSED OF BY PRIVATE TREATY. 
ubject to certain conditions. 
The following ms 


’ a — Bh on :— 
VATION t 3 miles from Glasgow by 
gy 1} miles jonald 
a monte and Paisiey Joint 
Rai Iway) passenger and goods 
station ; to the 
railway, to wien it is con. 
ected by sid sidings ; he right of 
or 


ces 
ince to Station. to 4 mile. 
Main_ factory Steel 
and brick walls, steel framed 
d gl roofs. 


floors ; 203. OS1ft. supe 
7 a el . 8U) 
Extension ey above : Walls of 
- pom ge , oom oo 
azed and part covered 
corrugated asbestos sheets ; 
oy al of DN . —segeachd > area, 
Other buildings. ‘of brick con- 
struction : Creche 
rea 


ground floor area of 
= buildings is 358,249ft. 


The Taciory apes, been we for 
jectiles, pre en ae 


24 acres 2 r 30 p. (about). 
+. Electric, 440 v., 3-phase, 
ternating. 
- High and low-pressure steam, 
hot air, gas and_ electric 
b radia’ and slow-combus- 
tion stoves, 


Pinle etal = accommodation, 


“) aCcotiMo. 
fea ac. 
ee 
sion to nring” 





¥or 160 clerks. 


Selah to “hate 
$237 


Assistant Accountant in 


possible extension. Salary £300-£10-£350, and a war 
bonus of £120 per annum, which will be oa 


the Marine Department RE- 
QUIRED by the Government of Nigeria 
r one tour of 12 months’ service, with 


until six months after. aad is restored, and will then 
ot Mes) quarters and _ first-class 

iberal leave in England on full salary. 
perm ay aged 23 who have experience as 


an Snolqcering ety aad Stores Clerk, should apply 
at once by le ag giving brief details of age, training, 
ond 1 experience. to THé CROWN AGENTS FOR THE 
ES. ‘. Miuoank, London, 8.W.1. Quote 
M Nigeria 8446 2221 
« 





G, R, 


BY ORDER OF THE DISPOSAL™ BOARD. 


‘ 
ig Rifle factory (No. 2), 
GARRISON- LANE, BIRMING HAM. 

SALE, by NDER, in One Lot, FREE- 

HOLD. as built and intted with electric lifts, lighting 

and heating plant, main shafting and pulleys and 
motors operating the me. 

Fronting on Garriso and  Artillery-strect. 

zene page the facto: dW Adjoining jnenas Railway 
-— 





foo; and canteen (2 floors), 
brick. ‘outit. with part asphalt 
and Ru id roo! 

Electric light and power from Corporation mains. 

Low-pressure hot water heating. 

For further particulars, permits to view and 
Tender forms, apply to_ DISPOSAL BOARD, Lancs 
and Factories Section, Costing Cross-building Em- 
bankment, London. W.C. 2 22 61, 


LONDON DEFENCES. . 


Tenders are Invited for 
as follow 


IN NCHES and 
DISMANTLING BREASTWOR RKS upon 
certain lengths of the London Defences, 

(1) ‘About | One Mile of Trenches, near Ongar, Essex. 

(2) _— One Mile of Breastworks, near Ongar, 

cssex. 

(3) About One Mile of Trenches, near Knockholt, 

ent. 

(4) About One Mile of Breastworks, near Otford, 

Cent. 

The Tenders will be for a lump sum for each of the 
four contracts. Forms of Tender may be obtained, 
and maps showing the situation of the works may 
seen, On application to the Staff Officer, London 
Def s. A deposit of Five Pounds Ree; be required, 
which will be returned upon receipt of a bona fide 


Tender upon the authorised form duly completed. 
‘enders are be in sealed dare aw gah 





taff O Great George-stree 
1616. i,” “Gel ivered by 10 a.m., on Friday, 23th. ‘April, 
) guarantee can be given that the lowest or any 


No 
Tender will be scvep 
R. EUSTACE TICKELL, 
ajor, 
Staff Officer, London Defences. 
a, Detsars 


i George-streat, *- w. 
3ist March, | 


gee 


SALE BY TENDER. 
BY DIRECTION OF THE DISPOSAL BOARD. 
R.M.E. CAMP AT SOUTHWICK, NEAR BRIGHTON. 


[enders are. Invited for the 


; following TEMPORARY BUILDINGS, com- 
prising — 

Various TIMBER-FRAMED HUTS, B i with 
Straight and Curved Corrugated Iron, and 
sundry Spare Parts, which are to be removel 

at the completion of sale 

Huts are in situ, and within half a mile of the 
nearest railway siding. 

Applications to view and full partimulere and 
Tender forms can be obtained from the CON ae | hag 
Huts and_ Building ok ae sot & 
mansions, Victoria-street, 8.W. Telephone, Vietor a 
1281. elegrams, * * Hutments,’ } ‘Viet toria. 2217 


7 


SALE OF GERMAN SUBMARINE. 
Le Admiralty Offers for Sale, 


for Breaking-u rposes only, under bond 
inspection t GERMAN 8U ate pa 
110, "ying ‘alongside Floating Dock, Jar 
be forms can be rt by established 
ised ship- breakin ha 
prompt removal and su tables stowage fo 1, 
on application to THE ae a OF CONTRACTS 
(Sales Branch), Admiralty, 5.W. 2115 1 


<2 = 


BY DIRECTION OF THE DISPOSAL BOARD. 
FOR SALE BY PUBLIC TENDER. 


2184 





Following Plant, at the 
il 


‘The 

Eastern way  Company’s Works. 
Stratford. E | 15, will be DISPOSED OF as a whole, 
i) 


r- in 

TWO ANNEALING G@ FURNACES, overall aft. 6in. 
high, 4in. by ift. 

ONE COAL:FIRED MCFFLE FURNAC 

ONE BILLET BREAKING MACHING. dia of ram 

ONE 8éin GIRCULAR SAW (metal) 
6in. : me le 

ONE LEVER WEIGHING MACHINE, capacity 


5: 
Vig of CONVEYOR TING APPARATUS. 
¢ an’ Ps 
ONE SHING MACHINE, 
EE ROLLING MACHINES. 
SIX BENCH LATHES. 
ONE 7 in. Contes HOLLOW SPINDLE LATHE ° 


&e. 
with MISCELLANEOUS TOOLS, &c. 
Permission to inspect this plant, together “oth 
Tender forms, 7m be obtained on 9 Septicetion to 


Machinery and Plant (Demo tion), 
Charin, mbankment Buildings, Cc. 2 
Telephone, 540, Exten. 109, _ _ 3186 





PLANT AND MACHINERY | 


PUBLIC NOTICES 


= ‘ 


Pro wrietor of ee 
Patent 100,480, relatine “ 
» sinkes VEMEN‘tS IN SECTION B OILERS,” 


DE $ to DISPOSE of bis Patent or to, GHANT 
PICENCES to interested parties on reasonable term 
with a view to the — working of the Patent in 
bag) country. 
Rite! to b . Ls 
CRU KSHANK ¢ and F: FAIRWEATHER, Ld., 
65-66, Chancery-lane, London, W.C. 2. —« 8253 


The Proprietor of Letters Patent 


No. 100,529, relating to 

** ROCK DRILLING ENGINE 
DESIRES to DISPOSE ot PATENT = ee GRANT 
LICENCES to interested gerties on reasonable terms 
with a view to the adeauate working of the Patent 

in this country. 
Inquiries to be addressed to 3301 8 


CRUIKSHANK and FAIRWEATHER, Ld., 


ae" 65- -66, Chancery-lane, London, W.C. 2: sett 
[Ihe _Propr ietors of Kiohives 
** STARTING FOR COM- 
. ENG 


0. 100,305, relating i 
Mn TERNAL 

Deere © es of their PATENT or to GRANT 
LICEN' terested parties on reasonable term 
with a “aoe : ie pdeanate working of the ——. in 
this country. Inqui 

CRULKSHANE K aaa FAIRWEATHER, ‘Ld., 

65-66, Chancery-lane, London, W.C. 2 


. 1 
Heriot-Watt College, 
BURGH 
Principal: A. P. LAUR 

SPECIAL FIRST, 
INTENSIVE 
from the +0 on 15th APRIL 
next, and continue till 25th July, in the subjects of 

MECHANICAL ENGINEERING, 
ELECrRICAL ENGINEERING, 
MINING ENGINEERING. 

These Courses will be eye for students desiring 
to refresh their Enowvietes, or who wish to qualify for 
the Diploma of the © wiieae, and will count as 
equivalent to one year of the usual Three Years’ 
pon for » the Diploma. either in the first, second or 

r 

Fee ity 12s. Matriculation fer 5s. 

APPLIED CHEMISTRY. 

Similar Courses in Applied Chemistry can also be 
obtained. 

The attention of Gemobitined students is directed to 
the arrangements made by the vernment for pay- 
ment of fees and maintenance of approved applicants. 

Students desiring to enrol must apply, stating ful 
particulars as to their pre-war University or Technical 
College training to the PPRINCIP AL. 2030 











Edin- 


Qunderland J Education Com- 


THE TECHNICAL COLLEGE. 
ENGINEERING DEPARTMENT. 
SPECIAL COURSE IN ENGINEERING 

SUBJECTS. 
A SHORT COURSE in preparation for o, Eni 
we igre wR Examinations (A.M.LC. 
A. .M.E., A.M.I.E.E.) WILL BEGIN on MAY 1st 
next and TERMINATE on MARCH Bist. "1920. witii 
short vacations in the Summer and at tmas 
The Course, lasting about 40 weeks, will be suitable 
for young officers or men who have been demobilised, 
and whose training has been delayed b war. 
Tatending students should have a fg secondary 
education and some practical engineerinz ae 
= for the whole course ate. or £5 per 
Applicants for entry in to 2 Contes should write 
in the first instance to the Principal of the College, 
stating name, ress, age and previous education 
and % experience. 
HERBERT REED, 
Secreta 


cate apo Otiees 
hn-street, Sqppatns. 


20th March, 1919 8265 _ 





Sunderland Education Com: 


THE TECHNICA AL COLLEGE. 
MECHANICAL ENGINEERING DEPART- 


There VACANCIES in this en apnea 
for WHOLE. TIME ASSISTANTS. Applicants must 
pan a Universit: or its equivalent, er 


y 
ng and works experience. rea 
stress will be laid upon acadamic qualifications for 
the senior position, and experience in rge 
Running Machinery or in Motor Engineerine for the 
junior position. Salaries £275 per annum and £200 
per annum respectively. 
ony siggy ort DEPARTMENT. 
There is ACANCY in this Department for 
pod WHOLE. Tati ASSISTANT. jpotnats must 
nivers ity Degree or its_ equivalent. 
Special draining <n a and Ex mental 
8 essential, d teaching experience in a 
Technical Institution 1s¢ desirable. Salary £200 per 
annum, 
A new eer scale is now under consideration by 
Comm: ts for any one of the above 
r particulars 


ts must apply by letter, with copies of 
testimonials or references, to the undersigned 
a or before Wednesday, 30th April. 

HERBERT REED, 


from the 





ae Offices, 
5, John-street, aeons. 
25th March, 8266 
SWansea - Technical College. 


DEPARTMENT OF ‘OF ENGINEERING. 

WANTED, a well-qualified MECRAREORS, ENGI.- 
NEERING DRAUGHTSMAN, to devote most of his 
time to the Training as Draughtsmen of Discharged 
Disabled Soldiers 


= gagement is temporary one, probably 
twelve to ben months. Duties to-commence on 
May 4th.. Salar 
Applications, "with a particulars of training sné nA 
experience, to be sent to Principal, D: 
Varley, on or pelore Aprit 9th 





REES, 
Director of Education. 


Swansea, 
1919. 


ete ay oe. 

» Grove-place, 

25th March, 2129 

WN ASSISTANT LECTURER in ENGI- 
“aay —_ ne nee Salary 


28th April 1919 
ae. and qualifi- 


Sone. ire: Sony University oGallee . 











PU BLIC NOTICES 


Perby Technical College. 


ON ohne are INVITED for the POST 


) ASSISTANT LECTURER in CHEMISTRY, 
& ome LECTURER ‘in ENGINEERING 


The commencing pov 9 og be £250 per annum, 
with war bonus, in eac! 
oe of application may be obtained from the 
ne 
FRANK ©€. SMITHSRD, 


Beene: 





2ist March, 1919. 


niversity of London.—Gold- 
SMITHS’ COLLEGE. 
ENGINEERING AND BUILDING 
DEPARTMENT. 
APPLICATIONS are INVITED for she following 
POSTS :—(1) PRINCIPAL LECTURER pg 
TRICAL ENGINEERING, (2) LECTURER ECHL. 
G. Pome ion each 


NICAL ENGINEERIN 
put Se a pee ng salary 
for each post £150 to £240, roo to experience - ms 
yee vain by £15 increments to £300, 
en oes Bn ty increments to £400. Candidates should é 
a bon penn a. its equivalent, and 


ical e rie ‘A Heptie ms t 
ex perience.— o o 
pat igh to THE AGTING WA DEN, 
. S.E. 14, ane 


must must Reve 
be sent before A 
Goldsmiths’ Col 





(Jorporation of Durban, Natal. 


OTOR-DRIVEN EXTENSION ’ FIRE 


The Corporation of Durban, Natal. i - 
NDERS from British 
a MOTOR-DRIVEN TURNTABLE EX- 
ON FIRE ESCAPE. 


fications may be obtained from the under- 
igned, to whom Tenders (in 

ie full coectcedons and drawings, must: be deliver d 
not later than Wednesday, April iI 23rd. 1919. 

By order, 
WEBSTER, STEEL and CO., 
Agents to the Durban Corporation. 
5, East India-avenue 
Leadenhall- week, London, E.C. 3, 





March 28th, 1919. 2170 
Metropolitan Borough of 
HAMMERSMITH. 

ELECTRICITY DEPARTMEN' 
The Borough Council invite TENDERS for the 


followin: 
"@) EXHAUST STEAM FEED-WATER HEATER. 
(b) HOT. —— DRAUGHT FAN and AIR 


Full particulars ont form of Tender may be 
obtained from Mr. Bell, ac weep as” a am 


Electricity Dept., es: Fulban Pa 
Sealed = endorsei ‘“‘ Ftender Let Fo ogee 


com Clerk. 
2218 


Town Hall, Fenersaith. W. 6, 
ist April, 


IT, Danish State Railways 
wan't. TENDERS for the DELIV — of FISH- 
BOLTS, COACH SCR 


yn Be and drawings can be’ obtaine: 

of the sum of 2s. 
KONTORET.”’ GL. KO 
where Tenders will be ‘received no ‘hy 
o'clock p.m. on the 24th of April, 1919. 2177 


d on Pay - 








The Great Tuadian Peninsula 
gma age fg and 

The Directors repared reeeive TENDERS 

for the SUPPLY = the tc x eed STORES, namely : 


Fee for 
pecification. 
Spare Parts of Carriages and Wagons £1 
Steel Tyres for Carriages and Wagons £1 
 Speciieations eg of Tend be obtained 
ions a orms ender may, 
at this office on payment of the fee for the specifica- 
tion, which payment twill not be returned. 
Tenders must e! in separate envelo| Tharked 
sealed and addressed to the undersigned, 
“* Tender oni — Parts of ages and Wagons.”” 
or as the cai y be, not later than 11 o’elock a.m., 
on Tuesday, t the 1 isth yo 1919. 
The Directors do not bind themselves to accept the 


1 ; Tender. 
trehetametameeeie Sa 
Co Offices “7 
mpany’” 8 
48, feel. -avenue, E.C., 


don, 2nd April, 1919. 2229 





Continued Page II. 





SITUATIONS OPEN 
Page il., &c. 


SITUATIONS WANTED 
Pages III. and CX. 


MACHINERY, &c.. WANTED, 
Pages IV. and CX. 


FOR SALE, 
Pages VIII., CV., and CX. 


AUCTIONS, Pages IV., CX., and CXII. 
PREMISES TO LET OR WANTED, 
Page IV. 

WORK WANTED, Page CV. 
MISCELLANEOUS, Page CV., dc. 
RECONSTRUCTION, Page CV 


Owing to an accident, a second 
‘Classification of Advertisements 
_will be found on Page CX. 








NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXI, 
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ii 
rune wones®. __| From MR. EDWARD ARNOLD'S List, |_S22sr@u.opzt consmo 
Nitihien. ‘Hills S ring W. bor ti ae Wii, gik ix m giast ae A 
COMPANY, AYLESBUR se an mm Weld 
WANTED. DRIVER. to Take Charge “ot Pumping Steam Power. coat. be £704 LS eae uae! to > controlling 
Station (Compound Marine jvpe Engines. “cart pe. well By W.B. DALB . FERS. Mi. lust.0.8. M. AME , London University Professor of Engineering at the City | oc! Tout n the meet 
own Repairs. House, garden Ae. coal BD ~ Pm oad S ugiheering) O Guin and of the Imperial Collage of Science atid Technology. 760 pages, wit! i le. 0 age, alning’ et ante on iat 
SS Aeon FP must state age and qualincatiens. -also Th, : E as : aa 2187 4 
ss 
H. A. CALLON, e Relcnalas Oo ngines. ORKS MANAGER REQUIRED Pets 
S176. Manager. _ By Professor W. ¥ $. 3. wee 295 pages. 186 Illustrations. 12s. 6d. net. Wag: Sngineering Works gmploying about eau 
position comman 


ondon County C anil —-W hile: 


T SOCIATE of, the MECHA: 
NICAL ENGINE ING DEPAR ENT ~(day and 
evening work) WANTED at the ney Institute. 


didates should have a good Honours Degree or its 
valent, and have had ee in ores and 
drawing-office. hE ee a yea 00 by 


ear, 
20. pely to Pdueation “Officer 
Education * Offices." f k 


Victoria ae ment, 
). Form a ain ure will “aan "he “sont. 
Form must be fetufned b 1 if. Oh 10th April. 
1919. Canvassing disaualtt 4, 
MES BIRD, 


R 
Cletk of the Loridon County Couneil. 


- Siamese —— Rail- 


APPLICATIONS Wiacitsa f the Posts of 
are r 

WORKSHOP MECHANICAL. ees . : ™ 

hanics, 

ed tigchant Smite 


d Spring Work. a 4 Oxy: acetylene Weld- 
ust be cai le of sucessful 





2165 





Royal 


tical: 
equals £i—with 


=. C. P. SANDBERG, 70, 
street, Westminster. “S.W. 1, stating age. fuli 





testimonials. of. experience and enclosing COPS otf 
oyal Siamese | State Rail- 


LICA TI We eed the POST of 
assintax TY CHURF NnCi{ASiodE: ENGINE, 


Applicants inant nd Pnschameal Eg B, 
ucation mec! engin g. inelud- 
ing the Building, Répair_and Maintenance of Loco- 
otives, laces ere Wagons, wing-office and } 
Workshop = Age not over 35, 


ie 
for *niree Toa. ee 


with travel travelling oe iat 


amatély 13 ticals equals £1— 





to 1100 ticals per mouth, 
Apply ~ letter to Me P.S8 BERG 70, 
t to Méssrs. . 
Victbtia.street, Westininster. Swe 1 dive th ull 
articulars — ‘edueation and experience, 
testimoni 





SITUATIONS OPEN 


[ EE by Firm of Engineers Established - 
tmah, capable ENGINEER to. PUSH e 

SALE MY RICE MILL PLANTS and MACHINERY, ‘in 

which he must have had — -elass technical and co 








mercial experience; good pects. "i ef stating 

age, ex ce and salary required, to Z. 932, : 

Deacon's; Leadenhall. street, E. 2169 : 
ANTED, First-class MAN as an ASSIST ANT 


\ 


__ENGINEER; a man with Marine experience 
prefétted ; 


must be uséd to handling the staff of an 
engine-room and boiler-room ; Water-tube and Lanca- 
shire Boilers with Electrical Plant A permanent 
position offered to a man with the necessary experi- 
ence and not afraid of work State age, experience 


Oftice. salary required —Address, 2223, The ne 
~e 
MANAGER. hes competent wea ANT OUTSIDE 





TANTED. for Lee Martine Engineering Works 


AGER, having experience t-class néw and 
ser a3" must have Board of "Trade ‘ertificate 
and a organiser.~—Address in eouldenee. 
stating age. Tal Particulars of ane and wed 
required, 2160, The Engineer Office. _ 2160 : 


Wino vba SEVERAL FIasT-CLASS ENGINEERS 
pungaips and 
ng. Factor ry Liberal cal paid 
to iy tight men.—Appiy. ‘stati x —J 
eslary required, to Box 38, Mai and Crowther, 
Ltd. New Bridee-street, EX, 4. 3179 a 
W TANTED. WORKS MANAGER, _ Capable PP 
Starting and. Ofganising Small orks in 
London for the Manufacture of & Special Elevating 
and Conveying Device; must ve had sound general 
Engineering Experience.—Address, stating experience 
and salary required, 2126, The Engineer Office. 
2126 A 


A FIRM of ENGINEERS REQUIRES Experienced 
MAN to Organise, Equip and Control Small 
Foundry, making all classes of Castings for Small 

Internal Combustion Engines. Only man of 
capacity in a similar line wiil be consid -., Appli- 
cahts must fiave experience in: the latest Foundry 
Methods, and also haye a technical training in the 
Mixing of Metals.—Address, stating age, experience 
and salary required, 2119, The Engineer Office. 

















2119 AL 
— of MAC HINE bet MAKERS and IM- 
ORTERS have VA CIES for REPRE 
SENTATIVES in Lon pe aaa Lene feotes ter 
istricts, Really five men required selling 
Srhcicete both of machine and smail i-5 Full 
particulars of past experience, age and salary ex- 


ted.—Address, 3320, Tne Engineer Office. 3320 a 





FIRM of Ran rACTURInG ENGINEERS are 
DESIROUS of INCREASING 2 ie SCOPE of ir 
UBENESS, and REQUIRE t istance and advi: 
of a thoroughly competent. EN GINEER or CHEMIST 
capable of assisting them in this direction.— Address, 
particulars and terms to 2219, The Engineer Office. 
2219 A 


LARGE AIRCRAFT MANUFACTURING FIRM 
REQUIRE the ate? of a competent and 
enced MANAGE to Take Charge of_ their 
Organisation. It is desirable that epeticants 

well acquainted with Aircraft Work and 
in commercial organisation both at * cae 
will control the 


home, colonial and 
ered is permanent ood. progressive; a high and 

increasing rate of a w. paid to 

really capable man.—Applications (which will be 








treated in strict confidence), should give full detaile 
as to experience, age and salary desi: and should 
be addressed to 3150, The Engineer Office. 50 4 








A PROGRESSIVE FIRM, Thirty-two Miles from 
London, REQUIRES for Commercial Lorry and 
Municipal Vehicle Work, éxperieticed JIG and TOOL 
DRAUGHTSMEN. Full particulars as to age, pre- 
vious employment and reasons for leaving same, 
Oifice salary required.—Address,- 2208, The | E 


SSISTANT WORKS MANAGER . REQUIRED 
with practical knowledge of the Mafufacture of 
Wrought Iron and Steel Sections and Bars, Plates. 
&c., large and small ‘mills; good experience in ali 
details of m&tacement and control of men essential.— 
Address, stating salary oes qualitications, &c., 
3206, , Th» > Engineer Offi 3206 a 


RIGHT DRAWN STEEL, —Thoroughly Com- 
petent MABAGER WANTED to Take Charge of 
Modern Wo must _have experience in 
similar works and Engineering Training; capable of 
Organising Work to obtain maxitium output, with 
accuracy and finish.—Write, stating experience and 
2157 4, 








salary required, 2157, The Engineer O 
HIEF ENGINEER REQUIRED for Constfruétion 
and Operation at large works in the Tropics ; 
candidates should be under 35, and must have-experi- 
ence with  By- product Coking aed Blast-furnace 
Fienies Healthy climate. Excelle: salary and 
ospects to suitable man.—Ad iress.stating fui par- 
ticulars, 2130, The » Engineer @) 2130 a 


ye tts ENGINEER, EEQUIRED for 
wery in dlands ; must. posses 
ledge of Mechanical and Electrical E 
x ence "and control o 
Particulars of training and phe 
oc. age, aad required &e., P37. The E 3 





Larze 


38 wae 








Steam Boilers and Boiler Accessories. 
The Practical Design of Motor Cars. 


By JAMES GUNN. 264 pages, 162 Illustrations. 


Hydraulics. 


By W. INCHLEY, BSc. &i + 412 pages. 141 Dustrations. 8s. 6d. net. 


i ing Students. 
Mecha and Se Design, City 





The Theory of. Machines. 


Winding Engines and Winding Appliances. 


The Princi 


The Stren 


M.Sc; A.M.I.Mech.E., Lecturer in Theory « 
16s, net. 


mck aY 
A Ss toniestemel College. 443 pages. 


inleai Worki 


pee of ines West Tuten, 


APPLIC aon Br 


Ss. net. Reapy. (Vol. I 


<2. 


By R. J. 


by F 


GISBERT KAPP, MLOE, fears. 
ge ge Past ee *! the Joslitetion of *Blectrica 


19s. 6d. net. 


LLOCc 


McOU 
vend aE Sit PBELL PUTERS RS, it, i M. ra, 


les of Electrical Enginowring and their | y 


Electrical Premperine in the University of 


th and Elasticity of Structural Members. 


OD3, M.K., M Inst. C.£. xii + 310 pages. 12s. 64. net. 


The Theory of Structures. 


Reinforced Concrete Design. 


By O. fA BER, BSc., and P. @. BOWIE, A.C GI. 


Grinding | 


Fuel: 


Petrol “and 1 Petroleum Spirits. 


ara z= Examination 
ith Preface by Sir JO. 


Aeronautics in Theory and Ex 


L. COWLEY and H. tA Assistants at the Na 


By R. J. WUODS. xii + 876 pages. 10s. 6d. net. 


Machinery. 


GUEST. xii + 494 pages and 200 Illustrations. 


14% net. 


163, net. 


réfessor of Chom! om Rosjal Naval coilese, G reenw 


Solid, ae and Gaseous. 


‘ss tutats 8. BRAM 


Bn and 65 Tabies. 1€s. net. 


aay prea, ee Inst. 


By W. L 


trations and Diagrams. 16s. net. 








London: EDWARD ARNOLD, 41 ary 43, “Maddox Street, Ww. 1. 


M.Sv., A M.Inst.C.E., Lecturer in A 
and eulae” So College, London. Third Edi 


of Machines and Ma 


Engineers. Vol. I. 


w aie rospects for, one "of Seale ie 
seat al treated in sone strictest ei: 
position. employers, ek eelary. a 


available.—Ad 8057, The Rusien G 


idiland mast 





lied 
tion. 


Works, “(00 hands RE 


Plant, 5 ural 
experienced In ae shop practice and a 
auiek. 3 te § mf 


VIRED b y “Ene 
ng Tanks, Fata 
thoroughly 


must be 
fe qualifications and nt 


. Street's, 80, Comhill Ec, 


hands) ea 
Work, &¢.; 








“hine Design at the City 


Inapector of Machinery - phe 
Fally Ulustrated, 214 n 


Fenty. sit + 386 pages. 


neering firm. peat ress applications, 


ORKS ENGINEER w AN’ TED by ae ot Con, Con, * 
ee Engineers in thé Midlands, to Tak 
pele and Upkeep’ of Plan’ 
a anicg 
aes and res good knee ia 
D.)—Add 
age. Sao and vainry tequired, Siar 
<j vy 2175 yA ' 


TED, CHIEF 1) DRAUGHTSMAN f 
W2328;,¢ Department. of large for ig aut 


Stating 
8300, The Engng 





ce and salary requifed, to 3 


8260 4 





experience in 
Address, giving full particulars, 2163, 


D, DRAUGHTSMAN, for Mariz 
orks, with hy ti Fagin 
The dh 





"ENGINEERING BEY ERAL 


DRA 
ee Write. stating experi 
bs % big Mather and roel 


deestre $178 A 





wieh. 2.4 Editicn. 786 pers 








ENAMELLED AND TINNED, PRESSED, STAMPED, AND 
MACHINE-MADE HOLLOW-WARE TRADE. 


the death of Works Manager, 


ANCY OCCURS, 
factory, for a FIRST: POLAND ENGINEER 


A 
up- 


particulat 
through the 


not afraid of oy HK or Le 


VAC, 


-to-date 
trade, a ion 
works of Taylor and Challen, Bliss 


workshop experience 


with 
ic 
and Co, or a 


a ply 
letter only, must giv ve tallest partical ars of ave, educa- 


Knowledge, experience yf id be by. command 
Applications, w Ay 
tion oro perience, 


All commun 
PR 5 ni wil 


treated as tial, 
LATE and = art STAMPING COMPANY, Ltd., Jigatils. 


similar firm. who bas 
an ag tion and Breet ion <7 _— Buildings snd Plant, an 


Must be a Fes | 
atl i in ‘dealing with me and emale. work ers. Only 


in a large a 
al knowledge of tis 
man, who has pi 


i 


is 
poty of initia- 


» with Ph 
those with the 


REE... 











SITUATIONS OPEN (continued) 





Vege APPO 
branches in 

the Dutch ioe: ie 
qualified ENG 


is desirable 


VACANCY 


for .a 


rae eth ten 


Box 583, Judd’s, 97, tag street, B.C. 


INTMENTS.—A ‘Company. Lavine 
in India, the Straits Settlements and 
ee. has a VACANCY for a fully- 
but ~_~¥ inals 
JUNIO 


ond sore Fitates. ——— 





TANT with Sound Rags 
ES Rowiaive ¢ Rw, 2 Py Met 


Electrici 
ich and Manutacture als also — eotbe drives 
ing and direct current. Must possess 
1 tical proces re and y ‘air r pe a heey 
mangtact ag 7 pane A hould 
ah and healt! ang ‘and w ohh ing 

required and how soon cou 

aa i particulars By ualifications: asa, 2008. 


Tho Engineer Office 








E* 


and 


* Miltwrig 
work; al —Address, 2211, The Engineer one. 


GINEER, to TAKE ng og Bod Works Side of 
tet and Mechantor” Shop, in Yorkshire textile 


ds in Foundry, 


Orgahiser in non-repetition 
yA tial. State age and 


1A 





E ER’S ASSISTANT.—Capable 
we ~ tic MAN REQUIRED, — intimate 
recommend ti able to Take emplese ete *Siceee ot 
Internal O > Onganisation. Resident within London 
aunt tan hing MR stating fall particulars as_to 
age, experience and salary requited, to 2s. ws 


Engineer Office. 








clats Board 
Fal pacicalary exe 
Office. 


The 


—Address, 
apertenns sani Salary required, — 








Frnsgais tan 


experience, 


Write, 


etary bias: §2 E. &3 


Surve: 
ter sisting dual {aualifications, experi 


TOPOGRAPHICAL SURVEYOR and 
ier pitt? pith colonial = —- 
) OLED cy ‘Veditertanea 


” ¢are ‘Davies and 


0. G., 
A 








UNpRy 
en 


jou 
ctrictly see iidéntial. 


mAs GER Ee Cont a Practical and 
x AKE trea of a — 


— ld give par- 

state age and 
be_ treated as 
The Engineer 
2161 A 





og an 
“Applications will 
—Address, 2161, 





ANAGERS’ ASSISTANT WANTED. Must have 
had in t 


switche a to-date feneraleigin lametn ing. 
Ai} 

Os teas aa eee oe ATO 

Empress Works, Aadaers A 





MA RAGS item, makers 8 SORT ANT At Ole: Old- 


the 
with € 


and _ Fittings, 
SERVICES of a first-class 
and M 


in 
pref improving 
Address, P50. The Engin 


REQUIRE the 
ye ter eter experience. in 
ufacture of ‘these article One 
Rate ie ane rtp Pa Output 
0 le ~ 
neer OMe. P50 4 





Rep arbasegalt: 








Fire in Bir 


SITUATIONS OPEN (continued) 





CCASIONAL ASSIE TANCE WANTED in VALUA- 
TION of MACHT) Pp T. 


stating qualifications, 


The E ngi neer 


NERY and 
experience 


terms, 
217 


and 








XYGEN.—WANTED, an EXPERT in 
¥F and GENERAL IN ha 3 


CTURE 
INDUSTRIAL OXYGEN 
te k ledge of 


comple now 


ge 
— of oxygen business, with ability to. organise new 
levelopment on large scale. Pegg in first instance by 


letter, stating age, 
salary requi 


Ps ow oH ‘ee 


resent situation and 
0, ‘The ngineer Office, when 
view will be arranged. 


ex 





appointment for an inter Pao A 
EPRESENTATIVE WARTED for 
miren m= a tw ALE of our 
with Ld ro “Hts 
exper in ng, 8 
pak came would be to bell 
” apply DEAN. 
8 cE. (1908), iad. a 
anufacterete, eighley. A 





ESIDENT PuCISEES WANTED for Fectory 
of England 


by letter, stating age and salary req 
utline of training and previous experience, | on ys 
he Engineer Office 216 


HIPYARD MAN 
East Coast, 


tical training essential. 


salary.—A¢ —Address, 2143, The Engineer Office. 2143 A 
ANECHNIC L_Wo Ks M AGEy, a ERprion 
and ANAG n= win ORKS ; 
thorough knowledge, t. —— A inclu t- 
ing Construction of Fu om Smelting, indis- 


pensable.— Apply, 
experience, ee an 
«.o, the ager, 
Bank, Ludgate hill 


employing - about 


4_ salary eprecten,, $0 





AGER for Small Steel Yard on ‘the 
200 men; prac- 
State qualifications and 


revions 


to INDUSTRY. 
ue and vider | 


Tnaces 
with full - 


London Joint C 
Branch, London, 





mgr Pmecag ed mua Sart oe. Ltad., Bankers’ E _ 
Bolton =4 the 5. CES ot 
MecHANicAL and CoN THUCTIONAL Dy DRAUGHTS- 





Wedd 


Surrey-street, Strand, 


capable EN 


and JUNIOR ‘LOC OMontvE 
As for Contractors’ orks 
sa experience, salary, te fu. 


ANTRD, SENI 5 
Megas statin 


croughiy “Capable on 
3; one baving ex 
referred.—Apply, stati 


and salary desired, to SLADE, rs 
_P4 471 


ons &, 


» TWO Good MEC SHANIC: AL cain, 


and Use Ry Wit ie a E. seenat, Cry tein 
H» CADMAS, K K.U.M.G. 10s. 6d. n ; MEN, preferably ssperiepeed in High-speed 
Le ge Wark aban ke ‘addr his 3 4 
per w ours,— Address, ) ‘The En 
riment. Office e ae 
onal Physical Laboratory. With numero :s 1lilus- Ph SLPS tone aaa 
D. oO, RELIABLE DRAUGHTSMEN, 


Works Experience, for larzi' 


fron and Steel Works. State particulars of recent 


Sauna references, Ly pat salary required. “Sen 
M6 


The Engineer 0 





A®; puoutent Firm of Enzineers Fatablshed tn 

the matt REQUIRES the SERVICES 
GINEER. with entation comm social os ex. 
ability, as REPRESENTATIVE in 
copulam career, stati pros! pop ue 
no senting, Ls | salary requ to 
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March. 


Labour. 

THe month was one of grave anxiety. 
At any moment the country might have found itself 
involved in a strike of vast proportions, a strike which 
would have hindered industry to an incalculable 
extent, and which could scarcely have passed without 
social disorder of a serious nature. For the first 
three weeks the Coal Commission sat, and by exem- 
plary diligence completed its labours by the appointed 
time. It found it impossible, however, to present 
a single unanimous report. On the one hand, the 
miners’ representatives stuck to their original pro- 
gramme with no appreciable modification, whilst on 
the other the coal owners made concessions which 
would not have satisfied the miners. The inde- 
pendent members of the Commission, with Mr. 
Justice Sankey at their head, drew up a report which 
may be regarded as a mean between the two; in 
other words, it did not satisfy the miners, whilst it 
left the owners with the conviction that their business 
was doomed. But the Government accepted it. 
In well-informed circles it was believed that the 
miners’ leaders were so convinced that the economical 
position of the country was such that further 
concessions were wholly impractical that they 
would advise acceptance. A meeting of the Triple 
Alliance of Labour .was held on Friday, the 21st. 
Atitthe miners’ representatives agreed to the terms, 
but, onthe other hand, the railway unions, somewhat 
to the public surprise, rejected the offer the Govern- 
ment had made to them. If the railways went out 
the third party, the transport workers, would have 
followed. Saturday was a day of great suspense, 
for the railwaymen had declared for an immediate 
strike. But action was postponed for a week, and 
at a meeting on Thursday, 27th, the National Union 
decided, it is said by but a narrow majority, to accept 
the Government’s offer. Thus, though there are 
grounds for brighter hopes, it cannot be said that the 
trouble is at an end. A ballot of the miners has yet 
to be taken, and the fact that unauthorised strikes 
of a fairly extensive nature—at one time over 
one hundred thousand men were affected—are taking 
place, shows that peace is not definitely assured. 
Further progress towards a settlement may, how- 
ever, be expected to-day—Friday—for the Joint 
Industrial Report ofthe Westminster Conference is 
under discussion. The report was published during 
the last few days of the month. 


The Railwaymen’s Demands. 


THE sequel to the threatened strike of 
enginemen of August, 1917, has now been disposed 
of. When the National Union of Railwaymen, in the 
summer of that year, asked for the war bonus to be 
further increased, the rival union, the Associated 
Society of Locomotive Engineers and Firemen, 
presented a national programme which calied for an 
an eight hours’ day and other improvements in the 
men’s conditions. The course of events will be 
remembered, and it will be known that the eight hours’ 
day was conceded, as from February Ist, on December 
6th last, and that the other items were to be considered 
later. In these notes for February we mentioned that 
various meetings to discuss these items had been held. 
They were continued during March, and an agreement 
was arrived at, which, however, a delegate meeting of 
the N.U.R. on March 14th rejected. Further con- 
ferences were held during the following week, even 
on Sunday, the 23rd, the discussions ranging, appa- 
rently, round the question as to the inclusion of the 
shopmen who were members of the N.U.R. The 
difficulty was that if these men received any con- 
cession the shopmen belonging to other unions would 
expect similar treatment, and it was difficult to see 
where the matter would end. However, on the 28th 


" an agreement was arrived at, and another threatened 


strike of railwaymen was avoided. It may be added 
that one clause of the agreement provided that the 
present wages were to be stabilised until December 
31st, 1919. In a statement issued by the Board of 
Trade just before midnight on the 20th, it was 
stated that the men’s programme would have cost 
£100,000,000 a year over and above. the £75,000,000 
for war wages and the eight hours’ day. 


The L.C.C. Tramway Accounts. 


ALMosT a year late, the accounts of the 
working of the London County Council’s tramway 
system for the year ending 3lst March, 1918, were 
submitted to the Council in a report of its Highways 
Committee dated March 27th. The results, though 
certainly not what they might be, afford rather more 


pleasant reading than the London ratepayers, have 
been accustomed to for a good many years now. 
There is, for example, a sum of £95,559 to be trans- 
ferred to the renewals fund. But as the car mileage 
amounted to 49,189,866,the sum which should have 
been set aside for that purpose, even on the inadequate 
basis of two-thirds of a penny per car mile, which the 
Council decided upon in 1908, is £136,638. Hence the 
year’s contribution is over £41,000 short of what it 
should have been, while less than £12,000 as a total 
had been paid to renewals account during the pre- 
ceding six years. Still, things are certainly a bit 
better than they were.. For example, 7,388,165 more 
passengers were carried with 289,107 fewer car miles 
than during 1916-17. That possibly was due in some 
measure to the use of trailer cars, which, though they 
are objectionable from many points of view, should 
certainly lessen the tram mileage required to convey 
a@ given number of passengers. Then, again, the 
gross income was £2,932,140, and the working expenses 
£2,128,685, or, if the war service allowances and cer- 
tain special charges be deducted, £2,002,200. Taking 
the latter figure, the ratio between working expenses to 
income comes out at just over 68.28 percent. There is, 
however, a millstone round the Council’s neck which 
will not become substantially lighter for many years 
to come. The interest and debt charges amounted to 
no less a sum than £721,888 for the year, and until 
that is met each year no real profit can result. The 
fact that the gross income was in 1917-18 greater 
than it had ever been before, was the result not only of 
an increased number of passengers carried, but of the 
abolition of cheaper fares. This appears to indicate 
that to put the undertaking on a sound basis the 
Council should still further increase its charges ; at any 
rate, until such time as the arrears in the contributions 
to the renewals fund have been made good. 


London’s New Water Engineer. 


Art its meeting, held on the 28th of the 
month, the Metropolitan Water Board chose its new 
chief engineer. To fill the post, which became vacant 
on the much regretted death of Sir J. W. Restler, no 
less than one hundred and twenty-two applications 
were received in reply to the Board’s invitation. The 
matter was referred to a sub-committee of the Works 
and Stores Committee of the Board, which eventually 
chose six of the candidates for consideration of the 
main committee, with the result that only three 
names were before the Board at the meeting above 
referred to. They were those of Mr. Charles George 
Henzell, chief waterworks engineer to the Corporation 
of Leeds; Mr. Lewis Mitchell, chief waterworks 
engineer to the Corporation of Bolton; and Mr. 
Henry Edward Stilgoe, city engineer and surveyor of 
Birmingham. Mr. Stilgoe received the recommenda- 
tion of the committee, which stated that in making it 
regard had been had not only to his qualifications as 
an engineer, but also to his exceptional organising 
experience. The Board, acting on this recommenda- 
tion, chose Mr. Stilgoe as its engineer, and in doing so 
has, undoubtedly, acquired the services of an exceed- 
ingly able engineer. Mr. Stilgoe was born at Adder- 
bury, near Banbury. He received his scholastic 
education at Christ’s College, Finchley, going from 
there to the Crystal Palace School of Engineering. 
Having passed through the course of training at that 
institution, he was made an assistant engineer under 
the Lewisham District Board of Works, and he con- 
tinued in that capacity for six ycars. In 1893 he 
became engineer and surveyor to the Sandgate Local 
Board, and two years later was appointed borough 
engineer and surveyor and water engineer to the 
Corporation of Dover. Eleven years later—in 1906— 
he went to Birmingham, where he has been ever since. 


Industries Fairs. 


THE month was remarkable for the fact that 
three Industries Fairs were held in three different 
countries at the same time. There was our own, 
which was confined to a comparatively few industries, 
and was entirely national ; there was that at Lyons, 
which was international, and which covered a wide 
range of exhibits; and there was that at Utrecht; 
which was, like our own, purely national, but which 
was representative of all the industries of the Nether- 
lands. There seems to be no doubt that these Fairs, 
which may really be regarded as wholesale markets 
or exchanges, rather than exhibitions, will become 
universal. Already we hear that Norway has 
decided to hold one of her own at Christiania in the 
autumn, the exhibits at which are, we note from the 
March issue of the Anglo-Norwegian Trade Journal, 
to comprise such diversified objects as machines and 
implements, electrical and gas accessories, metallic 
products, tools, instruments, gold and sliver products, 





china, glass, earthenware, textiles, fancy goods, wood 





products, wood pulp, cork, furniture, house building. 
articles, paper, printing, and stationery, food, tinned 
goods, chemical and pharmaceutical products, oils, 
dyes and lac, straw and basket products, and new 
Norwegian patents and inventions. Only bond fide 
purchasers are to be admitted to it. Utrecht, it will 
be recalled, reserved the mornings for special business 
ticket holders, and only admitted the general public 
in the afternoons. Our own Fair appears to have 
been quite a success, and it is anticipated that the 
business done will turn out to be in excess of that 
which was experienced last year. Anyhow, it was 
visited by some 8000 more people, among them, it 
may be mentioned, being over 300 foreign buyers, 
many of whom are understood to have placed large 
orders. 


Four Railway Accident Reports. 


During the first three years of war the 
Board of Trade ceased to inquire into railway acci- 
dents to the same degree as before the outbreak of 
hostilities. This course was followed to meet the 
desire of the Board to relieve railway officers of the 
necessity for collecting evidence and attending the 
subsequent inquiry; it also removed the necessity 
for men to leave their work to give evidence. The 
effects of this consideration aro revealed by the 
fact that whilst during 1915 twenty accidents were 
inquired into, there were twelve in 1916, six in 1917, 
and twelve in 1918. Now that the situation is 
easier the Board has resumed its previous method of 
holding an investigation into all cases which suggest 
that there had been some weakness in management 
or defective rules and regulations As a conse- 
quence there was during March the unusual event 
of four reports appearing None, with one exception, 
was of general interest, although we might make the 
further exception of the case at Millom on the Furness 
Railway. There, in order to get some workpeople 
home earlier than was practicable with the ordinary 
service, some coaches were attached to a goods train, 
thus converting it into a “‘ mixed train,” which 
required certain orders of the Board of Trade to be 
obeyed. The minor accident which happened has 
raised the question of mixed trains, and it seems that 
the working of troop trains, carrying guns, equipment, 
&c., showed that modifications in the rules could 
safely be made. They were therefore introduced. 
Colonel Pringle now suggests that further modifica- 
tion is possible. If the Board agrees the working of 
goods and passenger trains on branch railways will be 
facilitated, as more wagons could be taken per goods 
brake and guard. The report of greatest. interest 
related to a collision on the South-Eastern and 
Chatham Railway, on which Colonel Pringle con- 
cludes his report as follows :—‘ It will perhaps not 
be out of place, after criticising adversely the conduct 
of a driver and signalman in this case, to draw 
general attention to the care and success with which 
railwaymen, and especially enginemen, have worked 
traffic, without the assistance of fogmen, on many 
difficult occasions.” . 


British Airships. 

Durine the month two notable British airships, 
the R33and the R 34, underwent their official Admiralty 
trials. These vessels are of practically identical 
design. The first-named was built by Messrs. Arm- 
strong, Whitworth, at Selby, in Yorkshire, and the 
second by Messrs. Beardmore, at Inchinnan, near 
Greenock, on the Clyde. Each vessel has a length of 
about 670ft., a diameter of 80ft., and a gas capacity of 
about two million cubic feet. Its total weight is some 
30 tons, and its gross lifting capacity 60 tons. In 
service on a prolonged voyage about a fourth of its 
net lifting capacity, or, say, 8 tons, would be available 
for carrying goods and passengers. The vessel is 
propelled at a speed of about 70 miles an hour by five 
sets of engines, each rated at 250 horse-power. These 
engines have each twelve cylinders arranged en vee. 
Messrs. Beardmore’s airship, the R 34, on the 24th 
underwent a very thorough test. Starting about 
5.30 p.m., she made a continuous flight of nineteen 
hours’ duration, passing over the Firth of Clyde, the 
North of England to Newcastle, the Irish Sea to 
Dublin, round the Isle of Man,jandjthen home. 
During th> flight she encountered heavy fog, snow 
and hail, yet she maintained an average speed of 
60 miles an hour. Another prolonged flight by a 
British airship, a non-rigid vessel of the ‘‘ North Sea ” 
type, NS 11, was also carried out during the month. 
This vessel left the Firth of Forth at 3.45 p.m. on the 
16th, and made a circuit of 1285 miles over the coasts 
of Denmark, Schleswig-Holstein, Heligoiand, North 
Germany and Holland. The voyage lasted 40} hours, 
and wasaccomplished under very unfavourable weather 
conditions, a 30-knot wind being encountered at one 
time. Towards the end petrol ran short, one engine 





318 


THE ENGINEER 





Aprit 4, 1919 








' broke down, and one cylinder of another engine failed. 
Coneerning other British airships it is interesting to note 
that Messrs. Vickers are now building at Barrow a vessel 
of 1,200,000 cubic feet gas. capacity, to be propelled 
by four Wolseley-Maybach motors, each rated at 240 
brake horse-power. This vessel, it is reported, is 
designed to fi: the Atlantic, and will carry passen- 
gers and a crew of sixteen men. It is hoped that she 
will be ready for her trials during May or June. In 
addition it has been stated that four new rigid airships 
have been ordered by the Admiralty from Messrs. 
Beardmore, Armstrong, Whitworth, and Short 
Brothers, of Bedford. These vessels will, it is said, 
be bigger than the R 33 or R 34, and will cost about 
@ million pounds each. They will have a length of 
700ft., a gas capacity of 24 million cubic feet, a lifting 
capacity of 70 tons, and a speed of 80 miles an hour. 


British Water Power Resources, 


THE interim report which was issued 
during the past month by the Water Power Resources 
Committee will, it is hoped, lead to some definite 
steps being taken to carry out the scheme which has 
now been outlined. It will be recalled that the 
appointment of the Committee arose out of a sugges- 
tion put forward in 1916 by the Nitrogen Products 
Committee that a survey of home water power 
resources should be undertaken. The report now 
issued deals mainly with Scotland, but the Committee 
is not unmindful of the possibilities of other parts 
of the United Kingdom and Irish water powers 
are being dealt with by a special sub-committee. 
Nine potential Scottish schemes, of which the surveys 
have been made, and concerning which the informa- 
tion for forming an estimate is available, are dis- 
eussed in the present report. It is stated that these 
water powers are capable of supplying 183,500 con- 
tinuous electrical horse-power, corresponding to an 
output at the hydro-electric stations of 1200 million 
Board of Trade units per annum, and of delivering 
to consumers within a radius of 80 to 85 miles, after 
allowing for all losses of transmission, 1000 million 
units per annum. The principal powers included in 
the scheme now put forward are those of Lochs 
Laggan and Treig, estimated to produce 38,000 con- 
tinuous effective horse-power at a capital cost of 
£1,742,000 ; a second group includes Lochs Ericht, 
Laidon, Rannoch, and Tummel, estimated as capable 
of yielding 42,000 continuous horse-power on a capital 
outlay of £1,580,000 ; a third comprises Lochs Affric 
and Mullardoch, which should produce 31,000 at a 
cost of £1,133,000 ; and another twin loch scheme is 
that of Lochs Onioch and Loyne, estimated at 
27,000 horse-power on a capital cost of £1,069,000. 
This works out at an average of £38.5 per effective 
horse-power. The estimates of cost have been made 
on a pre-war basis with 50 per cent. added. It is 
believed that the cost of generation would be 0. 15d. 
per unit, and current should be available on con- 
sumers’ premises at lower rates than those now 
prevailing. It is recommended that the water powers 
should be acquired by the State. 


The Channel Tunnel. 


ALTHOUGH no definite decision has been 
reached to construct the Channel Tunnel, it is con- 
sidered extremely probable that the scheme, which was 
first proposed over a century ago, will be sanctioned 
by the Government, and the work put in hand at a 
comparatively early date. Sir Francis Fox on March 
3lst delivered an address before the members of the 
Channel Tunnel House of Commons Committee on 
the proposed method of construction. He intimated 
that a procedure similar to that followed in the case 
of the Mersey Tunnel would be adopted, shafts being 
sunk at either end and twin tunnels driven on a 
slightly rising gradient of 1 in 1000. Each of the 
tunnels would be 18ft. in diameter, and would be 
driven, as in the case of the London tubes, by the 
Greathead shield. The grey chalk which underlies 
the white chalk, and through which it has been pro- 
posed that the tunnels should be driven, had, he 
said, been tested by some thousands of borings, and 
it had been proved that the strata on both sides of 
the Channel were identical. Beneath the grey chalk 
was, he continued, a formation of gault, very similar 
in character to the London clay, and the tunnels 
could be driven through that formation instead of 
the grey chalk if necessary. Sir Francis stated that 
the excavation would be carried out by revolving 
cutters electrically operated, and that, although the 
tunnels would be lined at the outset with iron seg- 
ments, the permanent lining would be reinforced 
concrete. Connecting galleries would be provided, 
which could be utilised for the storage of materials, 
and water locks would be constructed so that the 
tunnel could be flooded if desired at any time. It is 
understood that the members of Parliament who have 





responded to a canvass on the question are nearly all 
in favour of the construction of the tunnel. Of 322 
replies which have been received by the House of 
Commons Committee, 310 support the proposal, 8 are 
opposed to it, and 4 adopt a neutral attitude. There 
are, however, 228 members who have not indicated 
their attitude on the question. 


Gas and Electricity. 


THE Hall of the Society of Arte, which has a 
depressing effect on some people, appears to act as a 
stimulant to Sir Dugald Clerk, who never speaks with 
more force and freedom than when surrounded by 
Barry’s pictures, with their portraits of illustrious 
persons, who seem to take a superior, almost an 
impertinent, survey of the audience. On the 19th of 
the month he presented a paper entitled “The 
Distribution of Heat, Light and Motive Power by Gas 
and Electricity,” which came as a useful corrective to 
the exaggerated views of the value of electricity that 
have been encouraged by the recent discussions on 
super-power stations, and were brought to a climax 
by Sir Eric Geddes’ assertion that the main railway 
lines would be electrified. Sir Dugald Clerk has been 
associated with gas power for the greater part of his 
life, and there is no living scientist in a better position 
to plead its cause. He gave a series of very striking 
figures, which showed that for all purposes save that 
of lighting, in which the half-watt lamp and the arc 
lamp enjoy the highest efficiency, gas is more econo- 
mical than coal. He demonstrated, for example, that 
the very best and biggest station hypothecated would 
consume twice as much coal for the generation of the 
same amount of heat and power at the consumers’ 
premises as would a gas generating station, whilst, 
at the same time, the gasworks would save the 
valuable by-products which would be destroyed in 
the electric power plant. There is, of course, another 
side to the question. It may be quite true that the 
owner of a gas engine obtains his brake horse-power 
at the engine shaft for consumption of less of the 
nation’s reserve of coal than does the electric motor 
user. But, on the other hand, it is comparatively 
rarely that the gas engine can deliver its power 
directly at the point where it is to be used, and a loss 
in transmission has to be allowed for. Sir Dugald 
Clerk is as well aware as any one that there are more 
aspects than one to the problem, and he concluded 
his lecture with the observation that the extension 
of the industrial stage of our civilisation can only be 
made possible by the co-operation of the Government 
with the gas, steam, electric and hydraulic engineers, 
in order to ensure the full utilisation of all our sources 
of heat, light, and motive power for the good of the 
community, even at the cost of some legislative 
interference with some industries. 


The Ways and Communications Bill. 


Tue Bill for the establishment of a Ministry 
of Ways and Communications was, as mentioned in 
our notes for February, introduced and read a first 
time on the 26th of that month and published the 
following day. On March 17th and 18th, the second 
reading was under discussion. Meantime, consider- 
able opposition had arisen against the vast powers 
that were to be given to the new Minister, particu- 
larly as regards harbours, docks, roads and the 
supply of electricity. When Sir Eric Geddes rose to 
move the second reading, he was not disposed to make 
any concession as to the inclusion of these clauses, but 
he intimated that the Government, having regard to 
the objections raised as to the proposed procedure 
by Order in Council, had decided to withdraw that 
proposal and, as a consequence, Section 4 and the 
remaining latter part of the Bill would be deleted. 
The Minister-designate intimated that this meant 
that the Government, after the expiration of the 
two-year period for which the Government had 
guaranteed the net receipts of the railways on the 
1913 basis, would have to come to Parliament for 
further powers. As a consequence of this modifica- 
tion much of the opposition to the Bill was withdrawn, 
and the debate centred round the proposals as to the 
inclusion of harbours, docks, roads and electricity. 
Eventually, the Bill was read a second time and 
referred to a Grand Committee which opened 
its discussions on Tuesday last. Since the second 
reading, the Government has had difficulty in getting 
the necessary money resolution to pay for the new 
Ministry, owing to the opposition created by the 
uncertainty as to the extent to which the very 
extensive powers will be exercised. The matter 
came up on the 20th, when the debate was auto- 
matically closed by the 11 o’clock rule and was brought 
forward on the 28th, when the Home Secretary had 
to agree to an adjournment. The Bill is still being 
debated in Grand Committee. 








International Competition in the 
Chemical Industry. 


OnE of the problems which are exercising the minds 
of industrial chemists at the present time relates 
to the question of competition in the chemical jn. 
dustry in the markets of the world after the ratifica. 
tion of the forthcoming treaties of peace. As in 
many other branches of the export trade, so, as regards 
dyes and other chemicals, will the relative positions 
of the leading nations in the future be materially 
diflerent from what they were before the outbreak 
of war. Prior to the war the German exports ab. 
sorbed from 70 to 75 per cent. of the total production 
of dyes and other chemicals and pharmaceutical 
products, although one leading firm now states that 
as much as 80 per cent. of the output was exported 
in 1913. The value of the total exports in the last 
peace year was £47,820,000 as compared with 
£41,230,000 in 1912, values which were probably 
greater than those of the chemical exports of all 
other countries in the world combined. In fact, 
and as will be seen on reference to our issue of 
April 28th, 1916, the balance of German exports 
over imports of chemicals in 1913 was £26,300,000, 
or £4,288,000 greater than the total value of British 
chemical exports in that year, despite the circum. 
stances that the latter reached the considerable sum 
of £22,012,000 in 1913. These figures are very 
impressive, but they should not cause us to lose 
our sense of proportion inasmuch as Germany is 
superficially of considerably greater area than Great 
Britain, whilst her population was over 50 per cent. 
higher in 1913.- We are not concerned, however, 
so much with the past as with the future, and in this 
connection the position of the enemy country is 
decidedly obscure, particularly in the coal mining 
districts of Westphalia and Upper Silesia. Neverthe- 
less, it is practically certain that that country will 
have at disposal for her own requirements a smaller 
annual tonnage of coal for a number of years to come 
unless new coalfields are opened up—and about 
seven years are required to reach the stage-of pro- 
duction—as even if the coal mining district of the 
Saar is not incorporated into France, the Allies have 
a claim, which they are already exercising, on the 
total output there for several years at least by way 
of compensation for the wilful destruction of French 
coal mines and the loss of output from many of 
those collieries during the past four years and a-half, 
and until they are restored. In addition, it is highly 
probable that the Allies will impose upon the Germans 
the obligation to deliver to France no fewer than 
10,000,000 tons of coking coal or 8,000,000 tons of 
coke from the Westphalian mines for the needs of 
redeemed Lorraine, apart from the question of the 
coal and coke required for Luxemburg. It is com- 
prehensible, too, that having regard to the very 
important although indirect part which the making of 
coke in by-product recovery ovens plays in the 
manufacture of aniline dyes, &c., the Allies will 
exact the delivery not of coke but of coking coal. 

It seems only reasonable, in the circumstances, to 
conclude that the resources of the German chemical 
industry will be considerably restricted for some 
years to come from the standpoint of the possible 
volume of output. But even the production—the 
production in bulk which characterised many pro- 
ducts in the past—can never again be carried on 
under the favourable conditions which prevailed 
before the war. The cost of winning coal has enor- 
mously increased through the exorbitant wage 
advances which the coalowners have been compelled 
to grant under the influence of the revolution ; 
the cost of colliery raw materials and supplies have 
similarly advanced, and the eight hours’ day from 
bank to bank has made a further addition to the 
operating expenses. All of these items naturally 
have re-acted unfavourably on the cost of the re- 
covery of by-products. We thus find that the 
chemical companies, very few of which possess pits 
of their own, are confronted with a large addition 
to their costs of production at the very beginning. 
When to this item are superadded the expenses 
incidental to the introduction of an eight hours’ 
day in the chemical industry, where such a working 
duration was not already in operation, the large 
increases in wages and salaries which have had to be 
conceded, and the reduction in the average output 
or efficiency of the workmen by, it is said, 50 per cent., 
it will be easily seen that the future prospects are 
exceedingly unpromising. 

If conditions continue as at present the chemical 
industry in Germany is on the road towards ruin. 
It is believed, however, that as conditions become 
more settled, the rates of wages will fall in general 
when a great increase in the number of workmen 
seeking employment takes place, but this change 
will not materially alter the fact that the prime costs 
all round will be permanently higher and the com- 
petitive capabilities of the works in the markets of 
the world much reduced. Not only so, but the 
Germans are exceedingly apprehensive as to the 
effects of the great chemical industries which have 
been created or developed during the war in the 
United States, Great Britain, France, Italy, Switzer- 
land and Japan, particularly when the world’s 
depleted stocks, as they say, have once been restored, 
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i the severity of the new competition begins to be | street, London, E.C.2; J. H. Holmes and Co., | embodying some of this firm’s machines is shown in 
men Neweastle-on-Tyne; The Lancashire Dynamo and | Fig. 33. The plant, which, as will be observed, is 
felt. Motor Co., Limited, Trafford Park, Manchester ; | mounted on the platform of a motor lorry, and which 


The anxieties of the enemy country are no doubt 
well founded, especially as their extensive reserves 
or fighting funds are fast becoming exhausted with 
transition from war to peace work, and in meeting 
the extravagant demands of the workmen. It 
will, therefore, be the fault of the Allies if they are | 
unable to close the door forever to any attempt | 
e-introduce German chemicals into their respec- 
es, whilst neutral markets, especially | 
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Mather and Platt, Limited, Manchester ; Mavor and | is ordinarily protected by a covering which can be 


| Coulson, Limited, of Glasgow; Bruce Peebles and | lifted off when desired, as shown in the engraving, 


Co., Limited, East Pilton, Edinburgh ; The Phoenix | was built to the order of The British Are Welding 
Dynamo Manufacturing Co., Limited, Bradford; |Company (Bristol Channel), Limited, of Cardiff, a 
The Premier Electric Welding Co., Royal Liver | firm which concerns itself largely with shipbuilding 
Building, Liverpool; The Rees Roturbo Manufac- | and other repair work. The generator, which is of 
turing Co., Limited, Wolverhampton. Some | 26 kilowatts normal output, and which is designed 
of these firms make motor generators for converting ' to permit of working multiple arcs in parallel and 




















Fig. 33— 


in the South American countries, will require constant | 
and careful watching if the Teutons are to be pre- 
vented from reaping the benefits of their pre-war | 
work on that part of the American continent, and 
of their insistent working, as is known, of those 
markets by means of travelling representatives 
during the course of the war 








Electric Welding and Welding 
Appliances. 
No. VIII.* 
MACHINES AND APPARATUS FOR ARC WELDING. 


IN an earlier article we explained that, for arc 
welding, the only absolutely essential accessory, in 
addition to the electrode and holder, was a resistance 
to go in series with the arc. The only other thing 


necessary is a supply of current at a suitable voltage. | 
Some consider it desirable to have an ammeter in the | 


circuit, but in many cases instruments of all kinds are 


dispensed with for the actual welding circuits. Now, | 
although the absolute essentials are only as set out | 


above, yet it is highly probable that in practically 
every case some additional arrangements beyond 
those actually existing in any given works will have 
to be made in order to obtain current of the desired 
character and pressure. In the large majority of 
cases in this country, at any rate, direct current is 
used for arc welding. If the available electric 
supply be alternating, there will have to be a motor 
generator to convert the energy into direct current. 
If, again, the available supply be direct current, 


but of a voltage in excess of that required for the | 
welding circuit, it will also be necessary to have a 


WESTINGHOUSE ARC WELDING EQUIPMENT ON A MOTOR LORRY 


alternating into direct current ; some machines for | intermittently when using either carbon or metallic 
reducing direct current voltage, while some of them | electrodes, is driven by a petrol engine designed to 
make both types of machines. All the machines can | develop some 55 horse-power when running at a speed 
be used in are welding, though in some cases they are | of 1150 revolutions per minute. The generator is 
simply combinations of standard motors and dynamos | intended to allow of satisfactory operation over a 
made by the various firms. In other cases, however, considerable regulation curve, thus allowing a variety 
they embrace machines specially designed to produce | of work to be carried out economically. The direct 
| certain specific effects, and to some of the latter we | coupled exciter also provides current for lighting, 
shall refer in what follows. Some of the firms, too, | and for driving portable grinding or drilling machines. 
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P= Commutating Poles 

A= Series Winding 

B= Shunt Winding 

C= Separately Excited Winding 








_ Welding Current Regulator 
, Connected in separate 

\ excitation circuit 
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Fig. 33—DIAGRAM OF CONNECTIONS OF WESTINGHOUSE GENERATOR FOR ARC WELDING 


Voltage Regulator 
connected in Shunt 


motor generator or a rotary motor converter to reduce | 


the pressure. Many firms make motor generators 
which are suitable for are welding circuits, and among 
them we may mention the following :—The British 
Electric Plant Co., Limited, 78, St. Vincent-street, 
Glasgow; The British Westinghouse Electric and 
Manufacturing Co., Limited, Trafford Park, Man- 
chester ; Crompton and Co., Limited, Chelmsford ; 


The Electric Welding Co., Limited, 28, Basinghall- | 





* No. VII. appeared March 28th. 


aah prepared to supply portable self-contained are| This firm builds machines with a special winding 
| welding generating sets which can be readily moved | which has for its object the doing away with the 
| about from place to place as may be required, and | necessity for using a resistance in the welding circuit 
| be able to start producing current at a moment’s | or, in other words, so controlling the working of the 
| notice. We shall have occasion to refer to machines | machine that injurious rushes of current are impos- 
of that type also. | sible. The winding which, we understand, was de- 

First of all we may deal with some of the apparatus | signed by the company in co-operation with Mr. 
supplied by the British Westinghouse Company. iH. S. Marquand, is shown diagrammatically in Fig. 


| A business-like self-contained are welding equipment, | 341. There are three separate windings, or four, if 
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that of the eommutating poles be taken into account 
The series and commutating pole windings—A 
and P respectively—are in series with one another, 
and, of course, with the armature. The shunt 
winding B is connected not across the armature alone, 
but across the terminals of the machine, and hence 


outside the series and commutating pole windings. | 


Top Chain Wheel & 





Starting Frame 4 


Bottom Chain 


_ 66 =5-6" 


ampéres. 
from 25 to 40. Let us take the best case as far as 
losses are concerned, and imagine it to be 40. That 
means that the resistance 


| therefore, 125 by 60, or 7500 watts, while the energy 


Tank 


eX 


The voltage across the are may be, say, | 





. ‘ " | : : A 
is absorbing 60 volts. | usefully enipteyed in the arc may be as 7.5 to 5, with 


|The energy being consumed in the resistance is, a carbon are the ratio is as 10.5 to 16.5. 


/" Dia. Copper Pipe 


— 


is only represented by 35 by 300, or 10,500 watts, 
Thus in the two cases we have taken, whereas with 
metal electrodes the ratio of energy wasted to energy 


In botk 
, : 1 
instances the losses are heavy, but proportionately 


in the are which is doing the welding is only 125 by | the carbon are system appears to be the less wastefy]. 
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Fig. 33—-ARRANGEMENT JOF 


It has an adjustable resistance in series with it. 
There is a further winding C which is separately 
excited from a constant voltage exciter, and which 
also has an adjustable resistance in series withit. The 
windings B and C assist one another while winding 
A opposes both of them. When considering the 
effect of these three. windings the demagnetising 
effect of armature current must not be lost sight of. 
Let us suppose that the machine is running at full 
speed, but with open circuit. Then the series winding 
is practically inoperative, since it is only carrying 
the comparatively negligible current required to 
energise the shunt winding B. On the other hand, 
the latter winding is fully effective, and the winding 


C is energised to give in conjunction with winding | 


If | 


B the desired initial voltage on the armature. 
now the electrode, that is to say, one terminal of the 
generator, be brought into contact with the “‘ 
which is connected to the other terminal, the tendency 
is, naturally, for a heavy current to flow through the 
armature and the series winding A. As soon as 
current begins to flow, however, the demagnetising 
effects of the series winding and of the armature 
reaction tend to reduce the armature voltage, the 
amount of reduction depending, of course, on the 
relative strength of the series field and the combined 
shunt and separately excited windings. But this 
is not all that happens, for, since the generator ter- 
minals are short circuited, the shunt winding B 
is also short circuited, and becomes non-effective. 
Hence, the separately excited winding C is then 
opposed by the series winding A and the armature 
reaction, and matters can be so arranged that the 
short cireuit current will be actually less than the 
normal full load current of the machine. In practice, 


of course, the actual time during which the machine | 


is short circuited is only under ordinary working 
conditions for a fraction of a second, but even if by 
accident the short circuit period is prolonged, no 
harm can happen to the machine, and in working 
no steadying resistance is required in series with the 
arc. As the makers point out, this means a con- 
siderable reduction in. the power consumed, since all 
the C?R losses in the resistance are avoided. It 
is of interest to see to what these losses amount. 

Let us suppose, say, that a welder is taking 
current from a 100-volt generator. If he be using 
a metal electrode, the current may be between 50 
and 200 ampéres, Take it that the average is 125 


work,”’ | 


/ 


/ 


Silencer 
2 aS Se 





40, or 5000 watts. 
in the circuit is therefore absorbed in the resistance. 
Of course, this does not quite tell the whole tale, for 
the energy consumed in the exciter of the protected 
machine has to be taken into account, but the loss 
in that machine is small compared with the loss in 
the resistance. Moreover, the loss is, of course, 
greater if a higher voltage than 100 be used. With a 





Fig. 33—PREMIER WELDING SET IN CABIN 


carbon are, if we take the figures of the Steel Barrel 
| Company, Limited, of Uxbridge, to which reference 
| has been made in an earlier article, the initial voltage 


6°24 Channels 


More than half of the total energy | 


|is 90, and the voltage across the are from 50 to 55. | 


| Taking the higher figure, as was done in the case of 
| the metal are, the voltage absorbed is 35, so that 

whereas the arc, with a current of 300 ampéres, 
| absorbs 300 by 55, or 16,500 watts, the resistance loss 
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PREMIER ELECTRIC COMPANY’S PORTABLE WELDING SET 


Let us attempt to get some idea of what this waste 
means in pounds, shillings and pence. Suppose for 
the sake of argument that a carbon arc welder works 
eight hours a day, and that he is actually using his 
are for only half that time, say, four hours for five 
days a week and two hours on Saturdays, a total of 
twenty-two hours per week. During that time the 
energy wasted in the resistance will be 10,500 x 22 
= 231,000 watt-hours, or 231 Board of Trade units. 
Taking the cost of the energy at ld. per unit, there 
is, hence, a loss of nearly £1 per week, or, say, £50 
per year for each welder. These figures become 
worse the greater proportion of his working time the 
operator is using his arc, and if he were actually 
welding during the whole of his time the annual loss 
per man would, on the basis of calculation we have 
taken, be over £100. 

By means of the two edjustable resistances in tle 
Westinghouse-Marquand arrangements, the current 
flowing in the are can be varied within certain limits, 
so that the same machine can be used for different 
kinds of welding work calling for currents of different 
strengths. In addition to this means of control, we 
understand that elteration of the brush positions 
affords a further means of regulation. The com- 
mutation is said to be sparkless under practically any 
brush position. Sets of this type have been success- 
fully arranged on boats, so that work can be carried 
on from the water, an arrangement which in ship 
repairing is sometimes most convenient. The gen¢- 
‘ators are rainproof, since they may frequently be 
called upon to run continuously for long periods 
under conditions of weather and position which 
may be anything but good. : 

Going back to the plant illustrated in Fig. 33, it 
may be mentioned that each lorry is provided with 
550 yards of cable, so that current can be conveyed 
for that distance away from the point at which the 
vehicle is stationed. The cable has cab-tire sheathing 
and is carried on rollers in damp-proof boxes mounted 
on the chassis. The lorry can carry some 150 gallons 
of petrol in its tanks. The tank, which is seen mounted 
above the generator, is kept full by pumping up from 
a larger tank arranged beneath the chassis. = 

Another self-contained welding set of 4 similar 
character is supplied by the Premier Electric Welding 
Company, of Royal!Liver Building, Liverpool. It is 
shown in Figs. 35, 36, and 37. It also can be mounted 
on a lorry or in a special hut of its own, which can 
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be slung on shipboard and lowered on to the deck 
or into a hold—see Fig. 36. The set was specially 
designed for use with the metal are process. 


. . . . . | . . 
In operation a reactance is used in series with the | other to provide either a small current for welding 


are on the negative leg of the generator. 


( This | small articles and building up thin and worn plates, 
It | reactance has four terminals, which are so connected | or a larger current for use in connection with heavier 


consists of a 10 brake horse-power petrol engine, to the two terminals of the welding circuit and to | work. 




















Fig. 87—PORTABLE PLANT OF THE PREMIER ELECTRIC WELDING 


direct coupled to a 4.3-kilowatt generator with a 


the terminals of a three-pole double-throw switch 


COMPANY 


Another differentially wound generator, specially 


separate exciting dynamo connected to the same | that in one position of the latter the two coils of the | intended for electric are welding work, is made by the 


shaft and mounted on a common bed-plate. The 
main generator has three windings—a series winding, 
a shunt winding connected across the armature, and 
a separately excited winding. The two latter assist 
one another, while the series winding opposes both 
of them. The combined effect of the shunt and 
separately excited winding produce a field strength 
which determines the voltage of the generator before 
the welding are is established. When the are is 
struck, however, current flows through the armature 
and the series winding, with the result that the 
strength of the field is reduced and the voltage in 
consequence lowered. When the combined effect 
of the series winding and the armature reaction is 
sufficient to balance the counter effect of the separately 
excited winding, the resistance drop of the external 
winding of the generator will then determine the 
voltage of the generator terminals. The makers 
point out that with a separate exciter maintaining 
a constant current, the armature current of the main 
generator must necessarily remain constant in order 
to keep the armature reactance and the differential 


reactance are connected in parallel, whilst in the 
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Fig. 39—CONNECTIONS OF LANCASHIRE DYNAMO AND MOTOR COMPANY’S ARC WELDIXG SET 


other position they are in series with the generator | 


It is claimed that a reactance | direct on the same bed-plate to its motor in Fig. 38, 


and the welding arc. 
and switch so arranged in connection with a generator 
wound inthe manner above described enable an 

















Fig: 383—LANCASHIRE DYNAMO AND MOTOR COMPANY’S ARC WELDING SET 


series field constant. 


stant within the limitation of the welding voltage. 


This gives a machine with an | 
external current characteristic which is nearly con- | speed or any of the connections, to arrange simply by | current. 


| lower the generator voltage. 


of Trafford Park, Manchester. It is shown coupled 
while a diagram of the windings of the two machines 
is given in Fig. 39. As will be observed, the arrange- 
ment of the winding is different in several particular 
from the windings of the machines which have been 
described above. There is a shunt winding A which 
is connected across the armature of the generator, 
and hes a regulator in circuit with it, and a series 
winding which is in the are welding circuit, and there 
is a third separately excited winding B which, however, 
is arranged in series with the field winding of the motor 
across the supply mains. 

In describing the arrangement the makers write as 
follows :—‘** The are may be struck across the arma- 
ture of the generator without any resistance in circuit, 
and the plant is capable of running for short periods 
with the armature of the generator short circuited.” 
The windings A and B tend to assist one another, 
while the winding C opposes both, and hence tends to 
No series resistance is 


used in the welding circuit. At the moment of 


| touching the work with the electrode there is a 


tendency for an excessive current to flow in the 
generator circuit. This current, of course, flows 
through the series winding, and is limited to the value 


| which will demagnetise the generator field by an 


amount sufficient to prevent any larger current from 
flowing. Similarly, when an arc is struck, the resist- 
ance of the circuit is increased, and the current tends 
to fall. This tendency is compensated for by a 


| diminished demagnetising effect of the C winding, 
| whereupon the generator voltage is increased to an 
operator, without having to change the generator | amount which will permit of the flow of the desired 


As the A winding is weakened or strength- 


throwing the switch over in one difection or the | ened by the fall or rise respectively in the generator 
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volts, it assists the action of the C winding, and its 
effect is further to diminish a falling generator voltage 
or further to increase a rising generator voltage. The 
amount of effect which this A winding has may be 
varied by means of the resistance in circuit with it, 
so that the amount of current flowing in the circuit 
during welding may be varied within the working 
capacity of the plant. 








Institute of Metals. 


No. IL.* 


Tn our first report of the annual general meeting of 
the Institute of Metals, which was held on March 25th 
and 26th, we dealt with the report of the Corrosion 
Committee and the discussion upon it. At the con- 
clusion of the latter, Mr. D. Hanson presented a 
paper by Dr. Rosenhain and himself on ‘‘ The Pro- 
perties of Some Copper Alloys.” 

Mr. J. Dewrance said it was unfortunate that metals 
which possessed such extraordinary good qualities 
should be so difficult to cast, and the authors had 
made a gallant effort to overcome that difficulty. 
The question of getting rid of the flux and pouring 
the metal into the mould were matters which had 
concerned the practical man for a number of years, 
and the methods suggested by the authors might lead 
to useful results. He had tried covers for crucibles 
of various types to avoid skimming the metal before 
it was poured, and crucibles with passages at the side 
had been used, but many difficulties had arisen, so that 
the ordinary foundryman was compelled to take refuge 
in the abominable practice of pouring metal into the 
atmosphere with all its attendant disadvantages. 
It would be generally admitted that the task of getting 
the metal into the mould without slag was a very 
difficult one, and the industry were much indebted to 
the authors for the suggestions made. 

Mr. F. Johnson did not believe that methods of 
this kind were going to be used in practice. The heat- 
ing of the mould appeared to be a serious drawback, 
and his own experience suggested that in such cases 
there was a tendency for glowine from the side of the 
mould to be set up. The idea of getting metal from 
the bottom of the crucible was good in itself, but 
should be carried out on different lines from those 
described in the paper. He could not see why the 
ladle teeming method should not be used, as the heat- 
ing of the crucible ladle would be a simple matter. 

Mr. F. Tomlinson was pleased to see use being made 
of a method of casting metals of which he had had 
experience, although he did not approve of the 
modifications made in an endeavour to effect 
improvements. It was true that in casting brass 
billets it was desirable to keep the mould at a certain 
temperature, but that temperature was far removed 
from 400 to 500 deg. Cent. In his works practice 
the top of the mould was not left open but covered 
by a chill fitted with feeders so that all the air was 
able to escape. They were not employing the method 
on @ practical scale at the present time, but only 
in eases where it was essential to obtain a very sound 
casting. He believed, however, that it could be 
employed to cast metal weighing from 2 to 3 tons. 

Mr. W. Ellis referred to experience with manganese 
copper alloys containing 6 per cent. ci manganese. 
These, when cast, gave a yield point of 6 tons, breaking 
stress of 21.5 tons per square inch, and an elongation 
of 75 per cent. After forging and annealing at 650 
deg. Cent. the yield point was 12 tons, breaking stress 
29 tons, with 61 per cent. elongation. He thought 
it would assist investigators of this subject, if the 
results of mechanical tests on a number of alloys in 
this class could be obtained from all available sources. 
Such data would give valuable information. A case 
in point was the similarity in the results he had 
obtained with an alloy of this group containing 1 per 
cent. of iron instead of 3 per cent. of manganese. 

Mr. W. R. Barclay asked about the casting tem- 
perature, which was necessary information in any 
experimental work on this method of casting. He 
would point out that somewhat similar results had 
been obtained by the rather old-fashioned box and 
plug running method of the steel maker. 

Mr. C. M. Auty referred to the influence of iron 
used in place of manganese, of which there had been 
good experience in some experiments which had been 
carried out in the United States. 

Dr. Carpenter said that some of the work referred 
to by Mr. Auty had been carried out by Corse and 
Comstock. They showed that the addition of iron 
up to about 3 per cent. had a very beneficial effect 
on the properties of these alloys. 

Dr. Rosenhain, in winding up the discussion, said 
that the work was a war task, and some of the critics 
had not appreciated the cireumstances under which 
it was carried out. Although the heating of the 
mould might not be necessary when dealing with 
material on a large scale, it was absolutely essential 
in this case. The method of pressure casting 
adopted for this particular work appeared to be worthy 
of further consideration. It was not merely a 
question of getting rid of skimming, as even with 
alloys which were difficult to cast, this method gave 





* No. I, appeared March 28th. 


a perfectly bright ingot, which was a distinct achieve- 
ment with alloys containing 7 per cent. of manganese, 
Ingots cast in this way also possessed a degree of 
soundness which could not be obtained by any other 
process. These advantages appeared to be the result 
of feeding the metal from below upwards under 
pressure all the time. The whole of the ingot could 
be used without any cropping. The effect of the 
manganese appeared to be to retard the rate of 
recrystallisation, a fact which might be of considerable 
importance. The process was, perhaps, rather 
mechanical from the foundryman’s point of view, 
but the trend of development would be for work in 
the foundry to become more mechanical in character. 

Lieut.-Colonel C. F. Jenkins then presented a 
Note, the title of whieh was “ Metallurgical 
Information Required by Engineers.” We print it 
on page 325. 

Captain L. A. Aitchison said that the properties 
defined by the author as desirable for the engineer to 
know were stability and long life. Neither of these 
properties could be expressed in a simple manner, as 
they were a combination of the metallurgical pro- 
perties of the material, and influence as to the engi- 
neering behaviour was obtained by many kinds 
of tests. The question of chemical analysis was 
certainly important in connection with stability. 
The constitution of the material had an enormous 
effect on the engineering properties, and it was on the 
basis of constitution that the most satisfactory com- 
parisons of materials could be made ‘The funda- 
mental information was a knowledge of the properties 
of the solid solutions of the various possible combina- 
tions, and the constitution of the alloys in which they 
occur. With regard to mechanical tests, a knowledge 
of ultimate strength, of the fatigue range, and other 
characteristics gave important information in connec- 
tion with stability. It was hoped that the formula- 
tion of the actual relationship between ultimate 
strength, fatigue range, and constitution was only a 
matter of further experimental work. No doubt 
there was confusion, which ought to be removed, 
between the language of the engineer and the metal- 
lurgist, and in this connection he would mention the 
term “ fatigue,” as used by many metallurgists, and 
that of “ hardness,’ as used by many engineers. 
What was required was complete knowledge of the 
constitution of materials and the mechanical pro- 
perties of those constituents in a state of solid solution. 

Professor Thomas ‘Turner said manufacturers 
would prefer to depend on the satisfactory use of the 
material rather than any other quality. Mctallurgists 
made various tests for their own information, and the 
engineer, knowing that such things were done. 
included such tests in his specification, and if they did 
not give the desired results he was inclined to blame 
the metallurgist. That was not a correct attitude. 

Dr. W. H. Hatfield showed a diagram which dealt 
with varying conditions of hardness, and contended 
that the different methods of testing employed by the 
metallurgist, the Brinell test, the Shore scleroscope, 
torsion and impact tests, the Stanton and Arnold tests 
gave, when properly interpreted, the information 
which the author said was required by the engineer. 

Dr. W. Rosenhain believed that the pressing by 
Colonel Jenkin of the point of view advanced in the 
paper might be dangerous, as it really coustituted an 
argument for tests which imitated practical con- 
ditions. If the metallurgist were asked to provide 
tests to indicate the stability or life of the material, it 
would be necessary to employ an accelerated test, 
which was a most unsatisfactory method. Although 
the law of sinilarity could be used to predict results 
which might be applied to actual practice, the intro- 
duction of the time factor introduced the law of pre- 
portionality. It was a question of deciding on the 
basis of knowledge and experience what combination 
of physical constants was really the best to select for 
testing purposes, ‘That was rather for the engineer 
than the metallurgist to say. 

Colonel Jenkin, in concluding the discussion, 
agreed with those who were opposed to tho intro- 
duction of imitation tests. Dr. Rosenhain wanted to 
throw the responsibility for suggesting the character 
of the tests required on the engineer, but in his own 
opinion it was emphatically a case for the co-operation 
of the engineer and the metallurgist. He agreed that 
it was necessary to investigate fundamental properties 
of the constituents. In his own work, which was 
associated with the development of the aero-engine, 
experiments were being made with connecting-rods, 
piston and crank cases of aluminium. It is now 
necessary to consider if it was possible to make an 
aluminium crank shaft, and he desired to know what 
properties of the metal, as indicated by metallurgical 
tests, would assist him in arriving at a decision on 
that subject. 

When the meeting was resumed on March 26th for 
the reading and discussion of papers, the first con- 
tribution was that by Messrs. D. Hanson aad 8 L. 
Archbutt, “the Micrography of Aluminium and its 
Alloys.” 

Dr. A. G. Gwyer commented on the wonderful 
character of the micrographs accompanying the paper. 
In connection with the author’s statement that they 
had no experience of the manganese aluminiurn alloys 
which contained copper, he had taken photographs of 
two such alloys. 

Mr. F. Johnson welcomed this fine set of 





micrographs for teaching purposes, and Professor 











Turner, who referred to work on the same subject, 
which has been in progress in Birmingham during the 
past three years, commented on the value of what had 
been accomplished by the authors. 

Dr. C. H. Desch believed that the paper had over. 
come the difficulty of distinguishing between the 
various constituents of these alloys. In future there 
could be no mistake as to the identification of the 
different constituents, and the work which had been 
done had put the micrography of the aluminium 
alloys on a new footing. 

Dr. Rosenhain defended the use of magnesia as a 
polishing agent, which, he stated from experience, 
would give a much sharper outline than the other 
agents employed. 

Mr. F. ©. Lantsberry welcomed the paper as con- 
taining much information which would be useful to 
those who had to deal with these alloys in works 
practice 

Dr. Carpenter, in moving a vote of thanks, said that 
the paper was the best which had yet been published on 
the subject. 

The two papers, “‘ The Effect of Work on Metals and 
Alloys,” by Mr. Owen William Ellis, and “ Influence 
of Cold Rolling on the Mechanical Properties of 
Oxygen-Free Copper,” by Mr. F. Johnson, were the 
subject of a joint discussion. 

Sir Thomas Rose regarded the contributions as 
filling some of the gaps in our knowledge of these 
alloys. While he accepted the hypothesis put forward 
by Mr. Ellis, it was very important to know if in such 
metal there was any recrystallisation at ordinary 
temperatures. Mr. Ellis suggested that for every 
temperature there was a critical range over which 
recrystallisation was extremely rapid, and in that 
respect he was at variance with the view put forward 
in the previous contribution on this subject by Mr. 
Alkins. 

Dr. Rosenhain said the whole question of the dis- 
continuity in the curve was very interesting, but it 
was necessary to approach any hypothesis with a great 
deal of caution. As Sir Thomas Rose had pointed 
out, much depended on whether these metals could 
recrystallise at ordinary temperatures, and there was 
no direct evidence on that point. The whole of the 
phenomena required further study, and it might then 
be found that what was imagined to be recrystallisa- 
tion was merely absorption of amorphous material 
into the crystalline system. 

Mr. A. J. Smout said that in carrying out an 
investigation a few months ago on the cold rolling of 
aluminium and zine copper alloys, with the object of 
determining the maximum degree of hardness, he 
had come across some interesting facts. It was noted 
that metal on slow rolling with heavy pinches showed 
a different effect from metal heavily pinched on quick 
running rolls. In the case of the copper-zine alloys 
it was possible to suggest several reasons for this 
phenomenon, and perhaps the author had not taken 
them all into account. There was a very marked 
difference in the effect of rolls rotating at seven revolu- 
tions per minute compared with rolls rotating at 14.5 
revolutions per minute, and he hoped to furnish 
additional data at a later period. Up to the point to 


| which the experiments had been carried the figures 


quoted by Mr. Ellis of the critical ranges of deforma- 
tion were not confirmed. Practical experience in rolling 
the copper-zinc alloy 72:28 only supported the 
author’s hypothesis in a general way. It was found 
that the thinner the strip the less the reduction to 
which it could be subjected without ill effect. The 
untreated lin. casting direct from the foundry could 
be reduced 54 per cent. before annealing was neces- 
sary, whereas the }in. annealed strip could only be 
reduced 46.1 per cent. before annealing again became 
necessary, while the jin. strip required very careful 
treatment and lighter passes to get it down to 44 
per cent. 

Professor F. C. Lea commented upon the fact that a 
steel tube passed quickly through dies and tested 
immediately after being drawn had a very low elastic 
limit. That effect disappeared after a time, but the 
elastic limit could be raised quickly by tempering at a 
particular temperature. Dr. Hudson had prepared 
a number of photo-micrographs of the tubes, but there 
appeared to be no change in the structure of the metal 
after this treatment, and he was inclined to agree with 
Dr. Rosenhain that what took place was a re-absorp- 
tion of amorphous material into the crystalline system. 

Dr. T. M. Lowry insisted that cold rolling was not a 
single operation, but involved several stages ; and 
Dr. 8. Smith, who followed him in the discussion, re- 
ferred to the confusion of thought which existed on 
the subject of the specific gravity of metals. Mr. 
Johnson had shown that while the Brinell hardness 
increased from 50 to 91, and the maximum load from 
13 to 22.65, the density had increased. Mr. Alkins, 
in the previous paper to which reference had been 
made, showed that after 50 per cent. reduction the 
density was constant. In view of the conflicting 
statements of various workers it was necessary to 
undertake determinations of density. 

The concluding session of the meeting was devoted 
to a general discussion on the relation of science to the 
non-ferrous metals industry, which was opened by Dr. 
W. Rosenhain in a paper on the subject, and followed 
by notes on ‘‘ The Relationship between the Labora- 
tory and the Workshop ” by Mr. W. R. Barclay, and 
“The Scope of the Works Laboratory ” by Mr. F. C. 


A. H. Lantsberry. 
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Sir Gerard Muntz, in opening the discussion, said 
it appeared to him that the pure scientist, who had 
during the war period been brought into more direct 
contact than before with industria) problems, had, 
if the expression might be permitted, lost a little of 
his purity, and, on the other hand, the manufacturer 
and the engineer had been brought to rely more than 
in past years on the aid which could be given by the 
scientist. Dr. Rosenhain had commented on the 
danger of the practical man seeking to indicate the 
direction which scientific research should follow. 
‘That appeared to him to be a danger which did not 
exist, as it was the province of the manufacturer to 
use all the available scientific knowledge on any 
particular subject. Moreover, it was common experi- 
ence that if the scientist set out with a special object 
he not infrequently discovered something that. was 
quite different. With regard to the different aspects 
of the workman and the scientist towards workshop 
problems, his own experience was that the skilled 
workman was a scientist, although he might use 
another language and think in a different way. The 
ideal to be sought was to combine the knowledge of the 
workman and the scientist, but too often the young 
scientific man gave himself airs of superiority when 
dealing with workmen, and was therefore quite 
unable to obtain the practical information he sought. 
He agreed that it was very necessary for the chief of the 
works to support his own scientific department in 
every way if the best results were to be got out of it. 
He regarded this as a most important point. 

Mr. F. Tomlinson also emphasised the need of 
establishing proper relations between the scientific 
worker and the working man. In his own works the 
employees had always regarded the laboratory 
as the most important department of the establish- 
ment. In connection with the general subject of 
research, he was able to announce that the committee, 
of which Sir Gerard Muntz had been chairman, had, 
after a great deal of negotiation with the Government 
Department concerned, arranged to establish a 
Research Association for the non-ferrous metals 
industry. The point at issue had been as to the use 
which was to be made of the results of research work, 
their object being to make it available for the industry 
without any restraint. The association would now 
be formed, and a Director of Research appointed. 

Dr. W. H. Hatfield said that the application of 
science to industry was his profession. The point 
he wished to make was that science in the works was 
&@ paying proposition, and he knew of no instance 
where any enterprising firm which had established a 
works laboratory,and had engaged a suitable staff, 
had not reaped far more than it had spent. He 
thought it could be claimed that the application of 
seience to industry had reached its highest degree of 
development in Sheffield, where between 300 and 400 
highly trained scientific workers were now engaged 
in the steel industry. The trade of the city reflected 
the presence of these men. What was now required 
was more science to apply to industrial problems. 
With that end in view it was necessary to reinforce 
the scientific staff at our universities, which, compared 
with the staff at foreign universities, was far too small. 
If the State would look after British universities, and 
such institutions as the National Physical Laboratory, 
it would be to the inestimable advantage of our 
industries. There was still a great deal of leeway to 
be made up, and he looked forward to the time when 
there would be several research fellowships in every 
British university. 

Dr. J. H. Andrew expressed the opinion that the 
practical man was chiefly to blame for the non- 
advancement of science. Mr. Lantsberry appeared 
to think that, in order to interest the practical man in 
scientific research, it was necessary either to feed him 
with sugar and put a carrot in front of his nose, or to 
stroke him gently until he began to purr. Far more 
drastic treatment than that was necessary with a man 
who had been trained in the shops, and who showed 
no desire to co-operate with the scientific side. If he 
refused to fall into line he should be eliminated 
entirely. His experience suggested that in a period 
of three months the scientifically trained man would 
learn as much as the practical man did in the whole 
of his lifetime. He advocated two laboratories at 
all industrial establishments, one for routine testing 
and the other for research work. Above all it was 
necessary, if science were to be properly applied in 
industry, that the scientific man should have his 
status improved. 

Mr. F. 8. J. Pile, speaking as a practical man who 
had had a scientific training, argued that there was 
no need for the scientist to be at loggerheads with the 
workman, and that under a proper system of works 
management the necessary degree of co-operation 
could be brought about. 

Professor Thomas Turner agreed that more scientific 
research was needed for application in the workshop, 
and supported the contention of Dr. Hatfield for a 
strengthening of the scientific staff at universities. 
The ravages of war had sadly depleted the ranks of 
those who might have gone on with the work. It was 
important that the research worker should be given 
a free hand. His experience was that the unscientific 
worker often possessed a great deal of knowledge that 
he could not make available to the scientific man, 
which pointed, as other speakers had insisted, on the 
need for bridging this gap. He welcomed the 
announcement of the formation of a Research Associa- 





tion which would be able to undertake investigations, 
which, owing to their cost and the long period over 
which they extended, could not be undertaken by 
individual firms, particularly small firms. 

Mr. H. H. A. Greer suggested that a great deal 
might be done by the local sections of the Institute, 
which admitted foremen to membership to break down 
the barrier between the workman and the scientist. 

Dr. Rosenhain, in replying to some of the points 
raised, agreed that it was necessary to begin at the 
top, and educate the head of the works to a belief in 
the advantages of applying science to industry. The 
want of exact knowledge on the part of those engaged 
in the works might be remedied if the Educational 
Authorities would arrange to teach in the schools 
some of the fundamental facts of science. It ought 
not to be possible for a man to claim to be well 
educated and to take his place in industry, as was the 
case to-day, and yet to be ignorant of science. He 
was in strong sympathy with the separation of routine 
from research work. In view of the great shortage 
of scientific workers it was necessary to make the 
material rewards of the work much higher than they 
were if the right type and number of men were to be 
attracted to scientific appointments, and it was the 
business of those associated with our great industries 
to see that this was done. 

Mr. Barclay supported the suggestion that a larger 
amount of work should be done at universities on the 
purely scientific side, and Mr. Lantsberry, who also 
briefly replied to the discussion, pointed to the need 
of staffing works laboratories with the necessary 
number of investigators of the right type. He had 
personally passed through the stage of despising the 
practical man because he had no scientific knowledge, 
which he agreed was an attitude very often taken up 
by those coming direct from the schools. It was a 
mistake that should be very carefully guarded against. 

The proceedings terminated with a vote of thanks 
to the Chemical Society for the loan of its rooms for 
the holding of the meeting. 








Holland’s Third Industries Fair. 
No. IV.* 


WE conclude in the following article our review 
of the exhibits. 

Section 21, apportioned to “ Steam Engines, Auto- 
matic Stokers and Railway Material,’’ was not large. 
It only had sixteen participators; nevertheless, it 
contained at least three novelties, two of which were 
exhibited by the N.V. Machinefabriek “‘ Jaffa,” of 
Utrecht, which is an offshoot of, or is, at any rate, 
affiliated with, the well-known firm of Louis Smulders 
and Co. The first novelty was asemi-portable engine— 
or, as its makers call it, a ‘‘Verplaatsbare Jocomobiel,”’ 
transportable locomobile—which had a single uniflow 
cylinder and a surface condenser. The reason for the 
latter unusual addition was that the engine was 
intended for pumping purposes, the water pumped 
being passed to the delivery pipe through the con- 
denser. The other novelty was a centrifugal pump, 
the casing of which was so designed that it would 
take different impellers for different types of work. 

The third novelty, so far as Holland was concerned, 
was a standard-gauge open goods truck, constructed, 
so far as the upper portion was concerned, of rein- 
forced concrete. It was exhibited by the N. V. tot het 
Maken van Rollend Materieel in Gewapend Beton 
** Betonwagen,” of Doetinchem, which company has, 
we were given to understand, had considerable success 
in the making of this type of trucks for ordinary 
railways and light railways. 

Of the other exhibits in this section it may be said 
that they consisted largely of boiler appliances and 
accessories, including fire-bars, control apparatus, 
mechanical stokers, &c., which do not call for any 
detailed reference. Mention may also be made of the 
N. V. Machinefabriek “‘ Bolnes,’’ which, amongst other 
things, makes neat little internal combustion boat- 
propelling engines; the N. V. Machinefabriek 
“* Hoogenlande,”’, of Utrecht, which specialises in 
steam engines, centrifugal pumps, &c.; the N. V. 
Zeister Machinefabriek, which manufactures steam 
engines, &c.; and the Technisch Bureau Burbach en 
Reiman, of Amsterdam, which makes wagons for light 
railways. 

There were only nine participators in Section 22, 
‘** Internal Combustion Engines.” It was noticeable 
that neither the Werkspoor nor the Kromhout firms 
were represented. There were there, however, the 
Bolnes Company—to which we alluded as being in 
the preceding section—the van Rossum Company, 
of Papendrecht, and the N.V. Machinefabriek 
** Drakenburgh,” of Utrecht, all of which make 
internal combustion marine engines, the two last- 
mentioned employing suction gas as the motive fuel. 
The Apeldoornsche Machinefabriek, and the N. V. 
Rotterdamsche Industriéele Handel-Maatschappij also 
showed motors for land purposes, the former being 
for use with suction gas. 

The scope of Section No. 23 was wide, covering, 
as it did, such things as machine tools, elevating and 
conveying machinery, pulleys, transinission belts, 
machine parts, &e. 
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There were several firms showing machine tools, 
and the general impression left on our minds after 
the somewhat cursory examination that alone was 
possible was, that while the workmanship displayed 
was good there was nothing which appealed to us as 
being either striking or novel. For the most part 
the tools were of small size ; of tools of heavier types 
we saw very few. It might well be that it was not 
considered worth while to incur the expense of trans- 
porting large and heavy tools to Utrecht for such a 
short period of time as a fortnight. However that 
may be, the faet remains that heavy tools were 
conspicuous by their°absence. There were one or 
two medium sized lathes, but nothing which could 
be really called large. Some of the small tools, 
though, were distinctly attractive. The display of 
small lathes, some of them fitted with capstans, 
which was made by the N. V. Nederlandsche In- 
strumentenfabriek “ Waldorp,” of the Hague, was 
really excellent. Then the various gear cutting and 
other machines shown by A. Rademakers, Jun., of 
Rotterdam, were quite good. Mention may also 
be made of the lathes of the Hollandsche Machine- 
Maatschappij, of the Hague. 

There were various apparatuses and appliances 
for use with machine tools, &c. For instance, J. and 
P. Rijsdijk, of Amsterdam, showed some “ Matador ” 
self-centring lathe clutches ; and Sark and Company, 
of Rotterdam, some lathe chucks. Some special 
tools, some of them embodying the employment of 
diamonds, were exhibited by A. G. Parser, of Amster- 
dam. The Hollandsche Patent Metaalindustrie, of 
Utrecht, had a device for bench use, the object of which 
was to enable an untrained man to file accurately. 
Belting and wooden pulleys were shown by several 
firms, among them the Delftsche Leerlooierij en 
Drijfriemenfabriek, which had an interesting exhibit 
which included both leather—chrome and ordinary— 
aud cotton belting. Woven belting was also shown by 
Van Hout and Co., of Amsterdam, who, it may be 
added, specialise also in textile conveyor belting 
woven in one piece. 

Constructional steel work had quite a number of 
representatives, and the same may be said of elevating 
and conveying machinery. The firm of P. H. 
Hérmann adds to constructional work the supply 
of railway permanent way material, &c. Gebrs. 
Klinkenberg, of Wormerveer, include, also, bridge 
work and apparatus used in the chemical industry. 
The N. V. Hollandsche, of Zoeterwoude near Leyden, 
the N. V. ‘“‘ De Nederlandsch Staalindustrie,”’ of 
Rotterdam, the N. V. Duports IJzer-en Siaalin- 
dustrie, of Amsterdam, the N. V. Schipper’s Hijsch- 
toestellen, of Amsterdam, Rérink en Van den Broek, 
of Enschede, and the N. V. Haarlemsche Machin- 
fabriek all had exhibits embodying either lifting or 
conveying plants or both, the “De Nederlansche ” 
Company, we noticed, adding fairly large fans and 
big bucket grabs to its other displays. 

In this section, too, were included, curiously enough, 
some makers of agricultural machines. In this 
connection we have to say that in a former article 
we did injustice to the N. V. Machinefabriek “‘ Brouns,”’ 
of Zuidbroek, which, we understand, actually had 
some ploughs in its sample room, but we must confess 
that we did not see them, though we noticed a straw 
press, a turnip eutter, &c. Other exhibitors were 
P. M. Duyvis and Co., of Koog a/d Zaan—oil and 
cattle cake machinery, &¢.—the Machinefabriek 
** Zevenheuvel,” of Arnhem--—-machinery for the dairv, 
for margarine manufacture, &c.—and G. C. Steenhoff, 
of Bemmel. 

Other articles shown by different firms in this 
section included saw blades, centrifugal pumps, 
toothed and friction gearing, air compressors, car and 
wagon axles, &e. 

Section No. 24—Iron Constructions—covered very 
nearly the same ground as did Section 23, and very 
nearly all the exhibitors in it have been already 
referred to. The only firm to which attention need 
be directed is that of De Vries Robbé en Co., of Gorin- 
chem, which makes gasometers and tanks of different 
kinds. With Sections 25 and 26 we need not concern 
ourselves. They were for “ Zinc, lead, tin, anti- 
friction metal and copper,” and “ Fuel,” respectively. 
In Section No. 27, however, which was for “‘ tools for 
industrial purposes, &c.,” there were several points of 
interest to engineers. The firm of Ad. A. Klein, of 
Amsterdam, for instance, had an instructive exhibit of 
what we were informed was an entirely “ since the 
war” industry. It included all sorts of small tools, 
such as taps and dies, milling cutters, both solid and 
built up, reamers, gauges of various types, expanding 
jaw chucks, tools for expanding boiler tubes into 
headers, &c. The whole appeared to us to be 
beautifully made. 

There were three exhibits of wrought iron or steel 
implements such as spades, shovels, axes, Indian 
choppers, hatchets, pickaxes, knives shovels, hoes, 
weeding hooks, &¢c., one by B. Dalhuisen and Co., of 
Nijmegen, and another by J. B. van Heyst and Sons, 
of the Hague, which attracted our attention. Wemay 
say, too, that the examples of various tools, which we 
saw in different sample rooms, such as files, planes 
and chisels, &c., for wood working, &c., appeared 
to be of excellent quality. 

In Section 28 were included insulating materials of 
various kinds, both for electrical and heat insulation. 
A large variety of substances suitable for the two 
distinct purposes was shown, including india-rubber 
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and gutta percha, porcelain, glass, earthenware, 
asbestos, fossil meal, jute, cork, peat, ebonite, moss, 
&e. Section 29—cleaning cloth, press and _ filter 
cloth—requires no special reference. Section No. 30 
was instructive as showing the numbers of firms in 
Holland which are engaged in the various branches 
of the rubber industry. There were to be seen at 
least’ three exhibits of cycle and motor tires and inner 
tubes ; articles for surgical purposes; tubing of all 
kinds ; door stops; brake rubbers; balls; braces ; 
hose suspenders ; belts; soles and heels; floor and 
wall covering; pedals; bladders; balloons for 
scientific observation; rings; bottles, &e. &e. 
In fact, it would be hard to name any article in rubber 
which Holland is not, apparently, prepared to make 
for herself. 

Section 31—lubricants—calls for no special men- 
tion, saving that it only had six participants. Section 
32, however. which was devoted to concrete, cement, 
asbestos, bricks, slate, lime trass, and asphalt, bore 
evidence to the fact that Holland is well ‘to the fore 
in the production of articles into the composition 
of which these materials enter. Several firms, for 
instance, showed examples of concrete sewer pipes, 
which were as well made as any we have seen. ‘The 
asphalt preparations of the N. V. Dordrechtsche 
Asphaltfabriek, of the Daub’s Handelshuis, of Utrecht, 
and of the Papierfabriek “* Sloten’’ may also be 
alluded to. 

Of the remaining sections there is not very much 
to be said.” “‘Phey included, for the most part, articles 
which are not of special interest to the, engineer. 
Yet here and there were things which cali for a word 
or two. ‘The sections devoted to articles made of 
wood contained a fairly largesnumber of exhibitors, 
but contrary to what we should have expected the 
workmanship was by no means in every case of high 
class. Indeed, we saw some quite inferior work, 
and in several cases the goods displayed could not be 
compared in point of craftsmanship with our home 
manufactures. On the other hand, good work was 
not lackiny, and we should like specially to mention 
the Houthandel en ‘Yimmertabriek “* Padox,”’ of the 
Hague, the Houtbewerkingfabriek ‘‘ Hermes,’ of 
Utrecht, Imming en van Tongeren of De Bilt, and 
J. J. Goettsch, of Utrecht, who exhibited some quite 
excellent things, among which were bungalows, 
garden furniture, revolving sun-bath rooms, fences, 
bridges, fruit chests, &c. 

Finally, reference may be made to the section set 
apart for earthenware, porcelain and glass. A great 
deal of what was exhibited in it was of really high 
class. ‘This remark applies especially to the following 
fire-proof materials for various purposes shown by 
the Chamottefabriek “‘ Geldermalsen,” the glass and 
earthenware sanitary articles of the “‘ De Sphinx ” 
Company, of Maastricht ; the terra-cotta ware for 
building and decorative purposes exhibited by the 
N..V. Fabriek van Brouwer’s Aardewerk “‘ Vredelust,’’ 
of Leiderdorp near Leyden; and the firebricks and 
firebrick work for various purposes, including gas 
retorts, of the N. V. Holl Fabriek van Vuurvaste 
Materialen “‘ Vuurvast,’’ of Schiedam. 

Considering the Fair as a whole, it must be said 
that it showed plainly, not only that Holland is able 
to supply home trade with an astonishingly wide 
range of goods and articles, but that she has evidently 
been preparing herself to take a share in the world- 
wide demand which everyone expects will be ex- 
perienced as soon as times become favourable. We 
are by no means certain that it was not with this end 
in view that the Jaarbeurs at Utrecht was originally 
instituted, as well as to make the people of Holland 
acquainted with what was being done in their own 
country. Certainly there was evident at the recently 
held Fair a desire that foreign countries should 
become acquainted with the capabilities of the 
Netherlands to supply them with what they are in 
need. We have already quoted certain indications 
that the Dutch fully intend, it possible, to enter 
foreign markets in directions in which hitherto they 
have not competed, or only to a very limited extent. 
Other signs might be adduced, but the point need not 
be laboured. It is quite clear that Holland must 
now be reckoned with as a far more powerful factor 
in commercial competition than she was before the 
war. If she can do all she has done, in spite of difti- 
culties caused by lack of raw materials and fuel, it is 
evident that, when import restrictions are relaxed 
and conditions become more normal, she will be 
capable of still greater efforts. 

As to the advisability or otherwise of the exact 
method of conducting the Fairs which was chosen— 
that is to say with each of the majority of the exhibits 
in @ more or less closed compartment—there is, per- 
haps, room for differences of opinion. In many respects 
the idea is good. It is possibly conducive to more 
serious business than is an exhibition in which all the 
stalls are open to public inspection. But, on the other 
hand, it is quite possible that a prospective buyer 
might pass over, without noticing them, goods which, 
had they caught his eye, would certainly have been 
purchased. We have said that, though the practice 
was discountenanced, certain sample rooms were 
permitted to have open fronts. The result was that 
in the afternoons, when the general public was 
admitted, it was practically umpossible, without 
@ long wait, to get anywhere near the exhibits. The 
same thing was noticeable in the larger buildings, in 





which goods were openly displayed on tables. They 
were always crowded after mid-day. The inference 
was plain. The general public hesitated to open a 
door and go into a closed compartment, and, choosing 
the line of least resistance, just went where it could 
see things without having to do so. ‘ 

In conclusion, we wish to express our sincere thanks 
to the Jaarbeurs’ authorities for the courtesy dis- 
played to our representative by all their officials 
with whom he came in contact, and for the care 
which was taken to ensure his comfort on his journeys 
to and from Utrecht and during his stay there. 
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THERE was a fairly good attendance on Thursday, 
the 27th ult., at the Engineers’ Club, Manchester, 
to hear Mr. Armitage’s paper on “ Jigs, Tools, and 
Special Machines, &c.,’’ but the discussion fell far 
below the average for a meeting of Manchester engi- 
neers. The reasons for this are twofold: First, the 
paper did not provide much food for controversy 
on the subject ; and, secondly, most of the members 
of the audience had not seen a copy of the paper, 
which was read in a much too abbreviated form by the 
author. at 

Mr. Daniel Adamson presided. In opening the 
debate he said that mass production meant a large 
extra capital outlay and required confidence in the 
ultimate demand for the products. English engineers 
had hitherto been hampered in this respect by buyers 
of machinery requiring something which was not 
standard practice, while the same buyers would 
accept from foreign engineering firms the goods which 
were made in large quantities. With regard to the 
subject of interchangeability, he said that Penn was 
the first man in this country to employ reference 
gauges, which were made by Whitworth. 

Mr. Hunt, the next speaker, said that mass pro- 
duction in this country must depend on the demand 
for our products, but a number of special machine 
tools as distinct from the ‘ merchanted”’ stan- 
dardised tools would still be wanted. 

Mr. Dempster Smith said that makers of electric 
motors were adopting the system of mass production, 
and were putting down complete tool equipments 
for each size of motor. His criticism of the method of 
machining connecting-rods described in the paper 
was, however, based on a wrong assumption, due to 
the speaker’s unfamiliarity with the text. 

Mr. Onions said the paper was a practical one for 
dealing with small articles, but in Manchester engi- 
neers generally dealt with larger articles. He alluded 
to the difficulty encountered in dealing with liners 
and pistons for internal combustion engines, owing 
to the distortion set up in the liners after machining, 
and asked how this could be overcome. The same 
remark, he said, applied to the machining of connect- 
ing-rods. He asked whether in the broaching opera- 
tions piloting was necessary. 

Another speaker (Mr. Wright) asked when the use 
of jigs could be made to pay. In the machine tool 
trade he had no hope that his output would be large 
enough to employ a jig system. For ordinary work 
he considered that the jig should form the major part 
of the machine tool. He offered some criticism of the 
milling operations, and also the construction of the 
jigs illustrated in the pater, as well as the functions 
of the parts in one of the figures. With regard to the 
manufacture of some of the screw gauges referred 
to he said that it could not have been done with- 
out some considerable effort, and he asserted that 
the lessons learnt during the war on screw thread 
production would prove a large factor in machining 
in the future, and that screw-cutting had hitherto 
been a disgrace to English machines. 

Mr: Wedlake gave some of his experiences of the 
use of jigs on gun work, and gave some interesting 
reminiscences of the difficulty encountered by his 
firm in making a screw 12ft. long, 4in. pitch, square 
thread, in which distortion took place for some con- 
siderable time after machining. This had to be over- 
come by a special lathe attachment for touching up 
the portions out of truth. He thought that jigs to 
work to a limit of 4 a thousandth of an inch were 
impossible. To work to such fine limits the tempera- 
ture of the atmosphere must be maintained uniform. 
He also said that grinding the holes in jigs gave 
inaccurate results owing to the generation of heat by 
the grinding process. With regard to hardened 
thread gauges, he said that the difficulty in producing 
them was now nearly solved, but it was a costly pro- 
cess. 

Mr. Lees did not hold out much hope for the use 
of jigs for steam engine building, but said there was 
an opening for the use of jigs in textile machinery 
manufacture. Mr. Hall, a textile machine builder, 
suggested that machine tools should be designed to 
suit the jigs employed. In the manufacture of textile 
machinery they had to consider how best to make 
use of existing jigs. He considered that there was 
frequently an unnecessary amount of machining 
work done on appliances, and that operations should 
be cut down to the fewest possible. Mr. Rhodes 
pleaded for standardisation of the locating parts or 
spigots and the centre holes in lathes, and referred 





to unnecessarily fine limits of accuracy imposed in 
munition work. 

In referring to the “ sectionalised”’ shop practice 
mentioned in the paper, Mr. Davis said that tho 
success of this method depended entirely on time 
study. He also complained that. frequently the time 
occupied in operating jigs was excessive, and recom- 
mended the pull-down latch rather than the nut and 
screw for jigs. Mr. Davis criticised the design of once 
the jigs illustrated in this respect. Mr. Sands con- 
tributed some remarks on the importance of the pro- 
gress department, which, he said, must be backed up 
by good jig and fixture design. He said that more 
attention must be paid to the suitability of raw stock 
than had recently been given. Rod and sheet metal 
should be made within closer limits of accuracy. 

In his reply to the various points raised, Mr. 
Armitage said that some of the speakers had lost, 
sight of the fact that the use of jigs and fixtures was 
intended for mass production. He advocated sec- 
tionalised shops rather than grouping, and especially 
when motor-driven tools were employed. With 
such methods, he said, works could easily be adapted 
from one class of product to another. He said that 
with the sectionalised shop a bonus system of pay- 
ment worked well. With regard to warping and dis- 
tortion of objects after machining, he advocated first 
a rough “ clean up ”’ and then permitting the castings 
to be knocked about and subjected to heat treatment 
before the final operations were carried out. This 
enabled the casting stresses to be got rid of. With 
regard to screw gauges, he said that hardened screw 
gauges had been made on repetition lines, but he did 
not believe in screw gauges. Standardisation of 
machine tools was badly needed. 








Oil Fuel Reservoir at Rosyth. 





THE construction of a large reservoir at Rosyth for the 
storage of oil fuel for the use of H.M. ships in the Firth of 
Forth has recently been completed by the Admiralty. 
The reservoir is built of concrete on a rock foundation, the 
site being the bed of the sandstone quarry, known as Howe 
Cove, from which stone was quarried for the purpose of 
building the new dockyard. The use of concrete as a 
material of construction for oil reservoirs of such a large 
size as that under consideration is a novelty, and the design 
of the structure, as well as the methods adopted in con- 
struction, present some features of interest. 

The walls are built in the form of retaining walls, with 
an average height of 35ft., and are reinforced with steel 
rods laid in the direction of the length of the wall in layers 
3ft. apart in a vertical direction, and s from lft. to 4ft. 
apart in a horizontal direction. Each wall is divided into 
sections ranging in length from 54ft. to 58ft. Between 
éach of these sections’ is a gap 3ft. wide, which is closed by 
means of a continuous steel plate running from top to 
bottom of the wall, with the two ends bent in a“ Z” 
shape, and embedded in the concrete of adjoining sections 
of the wall, the arrangement forming an expansion joint 
between the two sections. The 3ft. space between the 
sections and around the plate is filled with fine concrete, 
but only to a thickness of 6in. from the face, which, while 
giving support to the plate, at the same time localises any 
expansion or contraction in the concrete of the walls to the 
points at which the-expansion joints are situated. 

The reservoir is divided into two halves—sections 1 and 
2—by means of a’main division wall, which is carried to 
the same height, and is reinforced in the same manner as 
the external walls. It is designed to withstand the full 
head of oil pressure on either side. Each seciion is again 
subdivided into two by means of a dwarf wall, having an 
average height above the floor of the reservoir of 16ft. 
The floor, which is of concrete, has a minimum thickness 
of 2ft. 9in., and is laid to falls for the purpose of draining 
and brushing the sludge to the pumps whenever it 1s 
necessary to clean ‘the reservoir. 

The oil is pumped into or out of the reservoir by means of 
cast iron mains. There are four branch pipes to these 
mains. They pass through the exterior walls at or about 
floor level, one branch for each subdivision of the reservoir. 
Each branch bears at its internal extremity a pair of 
swing arms, which consist of two steel pipes connected to 
the branch pipes by means of swivel joints on trunnions, 
so as to allow of movement of the arms in a vertical 
direction, aad to admit of the oil being introduced or 
drawn off at any desired level. To provide for the collec- 
tion and recovery of any oil that might possibly find its 
way through the expansion joints, the precaution was 
taken of installing i sumps on the outside of the 
external walls. They are situated in the recesses between 
the sections of the wall above referred to, and are fitted 
with valves and branch pipes leading to a secondary 
system of oil drainage pipes encircling the reservoir. 

The roo system adopted is that known as the 
“* Belfast ” lattice timber truss. The trusses are 50ft. in 
span, with a horizontal lower boom, the upper boom being 
an arc of a circle of 50ft. radius. The trusses are spaced 
about 10ft. apart. Their ends, where they do not bear on 
the edges of the wall, are carried on a system of horizontal 
timbers supported either directly or by means of inclined 
struts on the main vertical roof posts. These roof posts, 
which are of timber, are carried in their turn by dwarf 
concrete pillars built up from the ground level, one con- 
crete pillar and roof post serving for every three trusses. 
The roof purlins are laid on the upper booms of the trusses 
and carry tongued and grooved roof ing, covered 
with “‘ Rok” roofing felt, which is tarred and ** harled ” 
with fine whinstone chippings. Lighting is provided by 
means of glazed frames fixed in the gable ends, and access 
to the interior is obtained through manholes in the roof. 
Ventilation is afforded by means of large square holes 
in the roof which have overlapping covers. 

The valleys, formed between the arched spans of the roof, 
which are also fitted with snowboards, serve to lead the 
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rain water falling on the roof into gutters formed in the diately on the top of the mass concrete. The junction 
concrete at the summits of the exteror walls, and the main | between one strip and the next was made with a scarfed 
division wall. From these gutters the rain water is | joint, the “ fine” concreté being carried round this joint 
earried off through a system of down pipes fixed to the and also around all junctions of floor with walls and pillars. 
exterior of the walls. = | On the completion of section 1, water was introduced 

The whole reservoir is surrounded by a macadam | to test the reservoir for tightness, but observations of the 
roadway, the oil mains, oil drains, land drains and drains | levels of the water showed that it was escaping ; an increase 
to carry off rain water falling on the roof, being buried in | in the flow of water in the sub-floor drains indicated that 
the ground alongside this roadway. To obtain the required | the leakage was taking place through the floor. The 
level area for building the reservoir a considerable arnount | water was therefore run out, and on careful examination 
of rock excavation was necessary, in addition to that which | being made of the floor it was found that, in spite of 
had previously been removed in quarrying stone for the | every precaution having been taken during its construction, 
construction of the dockyard, All loose rock was also | the joints between one strip of flooring and the next 
removed from the floor area, In many cases this involved | adjacent had opened. This may have been due to the 
excavation below the level necessitated by the floor itself. | natural contraction of the concrete in setting, or to con- 
The spaces so formed were filled up with concrete up to the | traction induced by the cooling action of the,water used for 
unders.de of the floor. 

The necessity for observing every precaution to ensure 
the reservoir being oil-tight regulated the order in which 





in the reinforced floor, it was decided to adopt some system 
of vibrating in place of the custo ramming. A 
number of practical experi ts were carried out, and, as 
a result, the method adopted was vibration by means of 
Flotmann pneumatic boring i the type used 
for rock drilling—fitted with steel plates in lieu of drills, 
and applied to the concrete when the latter was in a semi- 
plastic condition. The surface of the concrete was finished 
off by sliding the adapted machines, with extra weight 
added, to and fro upon planks resting on the top of the 
concrete, and the surface so produced was so good that only 
smoothing with a mason’s float was necessary to give it 
the requisite final smooth finish. The concrete was all 
hand-mixed, as only by careful observation during mixture 
could the most suitable degree of moisture be obtained. 
The method adopted for the construction of the reinforced 








the various operations of construction were to be carried 
out, and it was decided that :—(1) To reduce tem- | 
perature variations to a minimum, the roof should be con- 
structed before the floor was laid; (2) to prevent any 
cracks appearing in the concrete of the walls owing to 
contraction during setting, or to changes of temperature, 
the walls should be built in independent monolithic 
sections ; (3) alternate sections should first be bu.It, each 
section having incorporated in it the bent edges of the two 
expansion plates, one at either end of the section ; (4) the 
intermediate sections should then be built, incorporating 
the other bent edges of these plates, leaving, except for the 
plates, a clear space between adjoining sections ; (5) that 
these spaces should be filled in during the winter months, 
i.e., during the period of maximum contraction of the 
monolithic sections. 

The stone used for concrete was whinstone, obtained 
from the Admiralty quarry at Castlandhill. It was 
crushed, screened, and elevated into storage bins at a 
combined cru hing and gauging station near the site of the 
reservoir. The sand was clean pit sand from the con- 
tractor’s sand workings at Pettycur. The cement was 
British standard Portland cement. Tho‘ Mass ”’ concrete 
was composed of stone, sand and cement in proportions 
7;3:1, the stone being broken to pass a 2in. ring. The 
fine concrete for facing was composed of stone, sand, and 
cement in proportions 3: 1}: 1, the stone being broken to 
pass a hin. ring 

The constituents were drawn and gauged mechanically 
from the bins at the gauging station, running to the site on 
flat trucks in steel boxes holding two cubic yards each, and 
mixed alongside the work in “ Smith” rotary mixers of 
two cubic yards capacity. From the mixer the concrete 
was spouted into boxes and lifted into position by means 
of steam derrick cranes with long jibs. The special type 
of box or “ pouring skip’ employed was made of sheet 
steel. The upper part of it was square, and the lower part, 
which was tapered and terminated in an orifice, was 
controlled by a sliding door for regulating the flow. 

The walls were constructed of ‘“‘ mass ” concrete, with a 
facing of fine concrete and reinforcement, as already 
described. The “ fine ’’ concrete was deposited at the 
same time as the mass concrete, the two being kept 
separate during deposition by means of steel plates, which 


possibility of further cracks forming at a later date, with 
consequent loss_of the oil, was considered sufficient, justi- 
fication for treatment of the entire floor in some; such 
manner as would effectually eliminate this contingency. 
It was therefore decided to cover the entire floor with 6in. 
of concrete, having two layers of expanded-metal embedded 
in it. ‘* Fine” concrete, as previously described, but in 
the altered proportions 24 : 1}: 1, was used, the expanded 
metal being fin by */,gin. with a 3in. mesh. 

In the laying of the reinforced floor the concreting was 


arranged in such a manner that under no circumstances 
did the edge of one sheet occur in the same vertical plane 
as the edge of another sheet, nor did either occur in the 











EXTERIOR OF COMPLETED RESERVOIR 


same vertical plane as the edge of the concrete square. 
Alternate squares, in alternate rows of squares, were 
concreted first, then after allowing sufficient time for them 


were, however, drawn immediately after the deposition of 
the concrete to ensure intimate coherence of the two 
different qualities. This‘‘ fine ‘’ concrete facing was also 
carried around the gutter on the top of the wall and around 
4 recess left at the base of the wall for forming a joint with 
the floor. The timber work of the shuttering was made 
exceptionally heavy, so as to withstand the pressure due 
to the height of concrete deposited in one operation. 

The pillars to carry the roof supports were constructed 
at the same time as the walls, and of the same quality of 
concrete, except for the bottom portions of each pillar, 
which were made of “ fine ” concrete, and recessed in the 
Same manner as the walls for forming a junction with 
the floor. 

The floor was constructed of mass concrete of a minimum 
thickness of 2ft. 9in., with a surfacing of “ fine ” concrete. 
It was laid in long strips, the fine concrete following imme- 


put in, and finally the remaining squares. 
seen that the alternate squares in each strip were given 
time to shrink before the intermediate strips were put in. 
A strip round the edge of the floor, and at the bases of the 
walls, was left out until all the remainder of the floor had 
been covered. A dove-tailed chase was cut in the base o: 
the wall, into which the expanded metal of this strip was 
inserted, and the concreting then completed. 














In order to ensure the maximum density of the concrete | 


testing. Various remedial, measures,were applied, but the | 





INTERIOR OF RESERVOIR DURING CONSTRUCTION 


floor is described in some detail, asjitJisjbelieved to be a 
comparatively modern process,i{and proved on testing to 


| give entirely satisfactory results. 


carried out in squares. These squares, and the rectangular | 
sheets of expanded metal used for reinforcing, were | 


} 


The final testing of section 1 of the reservoir was carried 
out by pumping salt water into it from the Firth of Forth 
at the rate of 4000 gallons per minute by means of a 
suction dredger and a temporary pipe line 24in. in diameter 
and 2400ft. in length. Some small leaks were discovered 
principally in the division wall between sections 1 and 2. 
They were due to the water entering the wall at the 
expansion joints, which were of a different type from 
tnose in the ex.erior walls, and did not prove quite as 
effective as they did,’ because the dividing wall had to with- 
stand oil pressure on either side. These leaks were dealt 
with, without drawing off the water, by boring inclined 
holes downward into the concrete until the leaks were 


| tapped, and grouting up with cement under a pressure of 


100 lb. per square inch, which effectually stopped all 
leakage. The water was then run off, and section | of the 
reservoir put into use for the storage of fuel oil. 

Section 2 of the reservoir, which is similar to the section 
first built, was commenced in August, 1917, and is now 
practically complete. It is, like section 1, provided with 
a reinforced concrete floor. 

The total amount of rock excavation carried out in the 
construction of the two sections was upwards of 300,000 
cubic yards, and the concrete deposited amounted to 
about 98,500 cubic yards. The combined capacity of the 
two sections is about sixty million gallons, and the area 
occupied by the reservoir and surrounding roadway, pipe 
track, &c., is 11} acres, the roof area being 7} acres. 








On the Metallurgical Information 
Required by Engineers.* 
By Lieut.-Colonel C. F. JENKIN, R.A.F., Member. 


For the past four years the writer has been responsible 
for recommending materials for all parts of aeroplanes 
and aero-engines. In engineering it has been customary 
to adhere to the use of materials which experience has 
shown to be suitable for the different parts, but in aircraft 
a new factor is of paramount importance—viz., weight— 
with the result that new materials, such, for example, as 
aluminium alloys, are constantly being suggested and tried 
for purposes for which.they have never before been used. 
Further, it has become of importance to use all materials 
in their strongest condition; thus the bulk of the: steel 
used is so treated as to have a strength about double that 
of the steel used for ordinary engineering work. In order 
to be able to judge whether a new material—or an old 
material in a new condition—is suitable for any particular 
use the following fundamental problem therefore becomes 
of essential importance :—‘“ On what properties of the 
material does its suitability for any particular purpose 


| depend ?” 


} 





to mature, the intermediate squares in these alternate | engines. 
rows were filled in, thus forming alternate strips across the | 
floor, and still leaving the intermediate strips—or rows of perties which the engineer can easily specify, e.g.:— 
squares—empty. The squares in these intermediate | 
strips lying between the squares first;eqncreted were then | g 
It will thus be | 


This question has arisen in connection with all sorts of 
materials—metals, timber, flax and hemp, rubber, paint, 
&c., and in connection with their use in engines, aeroplanes, 
balloons, armament, instruments, &c. To simplify the 
problem let us confine our attention to metals for use in 
In order that. a metal may be suitable for a 
particular part of an engine it must possess certain pro- 


1. Stability, ¢.e., strength to resist deformation—beyond 
minute extent. 
2. Long life, ¢.e., endurance when subjected to stress— 
of a definite sort—and when subjected to abrasion and 
corrosion. ; 

3. Special properties for certain parts, e.g., a low coeffi- 
cient of friction for bearing metals. 

For simplicity we may confine our attention to items 
l and 2. Stability and long life, then, are the properties 


* Note read before the Institute of Metals, March 20th, 1919, 
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desired by the engineer; but these are not among the 
properties which are known to the metallurgist, and when 
the engineer asks for information he is given a very different 
list of data, viz.:—Chemical analysis; microstructure ; 
mechanical tests—ultimate strength, elastic limit, elonga- 
tion, reduction of area; bend tests of different, sorts ; 
Brinell, scleroscope; Izod; fatigue range; chemical 
reactions. eae 

There is hardly any correspondence between the two 
lists. In an attempt to bridge the gap between the two 
we use a terrible list of vague words to hide our ignorance : 
—Hardness; springiness; toughness and brittleness ; 
fibrous or crystalline structure; resistance to shock or 
vibration or impact. 

Some comparison may be attempted between the two 
lists by putting them in parallel columns :— 


Stability under tensile or com- | 
pressive stresses ++ «+ | Elastic limit 
Stability under bearing pressure | ( Scleroscopic hardness 
ess 


(rivet holes, pin holes, ball { Brinell hardn: 
beari ae 


ings) Pa nae ee Resistance to scratching 
Life under steady stress Elastic limit 
” +» Varying stress | Fatigue 
* » abrasion | “Hardness” (one of the 
| | meanings) 
a + corrosion | The chemical reactions on 
which corrosion depends are 
| _ little understood 
Of no interest to the engineer. | Chemical analysis 
Microstructure 


Little interest except as giving 
@ margin of strength before | 


final fracture in some steadily 
stressed parts .. .. .-. | Ultimate strength 
No interest : Elongation 

» Reduction of area 
» Bend test 
» Brinell 
* 08 Se hose el 

To illustrate the want of correspondence betaveen the 


two columns, let us suppose that it is desired to replace 
steel by an aluminium alloy for some purpose. It is 
obvious that it is impossible to make any useful comparison 
by comparing the analyses or the microstructure of the 
two metals. It is really useless to compare the ultimate 


strengths, elongations, reductions of area, Brinell, and |. 


Izod figures. For consider the elongation. Why do we 
specify 17 per cent. elongation for a steel crank sha t when 
1/,9 per cent. , if it occurred, would ruin it ? Is there any 
reason, thea, to specify 17 per cent. elongation for an 
aluminium crank shaft? These apparently important 
mechanical tests are really no more rational guides than, 
say, colour. As a matter of fact, an experienced eye can 
judge as well by the colour of the steel fracture as by the 
Izod figure of a fracture. But it is obviously useless to 
compare steel and aluminium by colour. 

If the metallurgist’s properties are so useless to the 
engineer, why are so many of them included in the speci- 
fication ? Owing to the lack of knowledge about the life 
and stability of materials it is not possible to specify such 
qualities, and the engineer has to specify some definite 
material which he wishes to use, either for an experiment 
or as a result of former experience. For this purpose he 
uses the chemical analysis to define the material, and the 
microstructure and mechanical tests to define the condi- 
tion of the material. 

What, then, is needed to enable a satisfactory answer to 
the problem to be given ? 

1. It is necessary to ascertain what physical properties 
of the metal they are which determine its behaviour under 
the conditions specified by the engineer. 

2. It is necessary to determine tests which shall show 
the extent to which those physical properties exist in any 
metal. 

3. The names for these properties must be accurately 
defined. 

As an example, consider a crank shaft. It is suggested 
that the only properties which may need to be considered 
ere :-— 

l. The fatigue range. 
exceed this. 

2. Freedom from sharp cracks or faults. Such faults 
may be due to casting flaws or to a crystalline structure 
which encourages surface cracks during machining. 

Wearing property may be found to be unnecessary with 
properly lubricated bearings-—if not, this must be added 
to the list. 

All the other properties enumerated on the previous 
page may be found to have no direct bearing on the 
suitability of a material for crank shafts. It may be 
gratifying to a steel maker to see a broken crank shaft 
twisted into all sorts of shapes after an accident, but why 
should it not have snapped off like glass ? 

The above two requirements for a crank shaft may be 
referred to more elementary properties by the metallurgist. 
He may be able to indicate the types of solution or erystal- 
line aggregate which are likely to give the desired results. 
If we could arrive at such a result it would be a gr2at 
advance on our present position. Such complete solutions 
have been reached in a few cases, and are certainly not 
impossible. 

As an example of a test properly designed to determine 
the required property, Strohmeyer’s test for the fatigue 
range may be given. A little further research on this test 
will probably make it perfectly trustworthy. There is no 
doubt what it measures. 

A satisfactory answer to the problem should not be 
beyond the reach of the metallurgist and engineer if they 
work in conjunction. The reason that former attempts 
have had such relatively unsatisfactory results appears 
to be that engineers and metallurgists have not worked 
together, and that engineers have not fully realised the 
fundamental nature of the problems they were attacking. 

It may be possible to correlate the essential engineering 
properties with the results given by existing types of test, 
and it is on these lines that most work has hitherto been 
done, but more probably new methods of testing will have 
to be devised. If new methods of testing are needed it is 
important that they should be designed to give the precise 
information required. Too many new tests hawe been 
devised in recent years without any exact knowledge of 
what their results signify. As a consequence a great 
amount of research has been expended in endeavouring 
to interpret the meaning of the new tests, which research 
would have been more profitably spent in devising tests 
to give the essential data. 


The designed stress must not 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
: correspondents.) 


THREE-CYLINDER LOCOMOTIVES. 


Srr,—Referring to the communication of A. McBeth, as pub- 
lished in Tae Enearveer for January 17th, 1919, in which he 
criticises the three-cylinder locomotive for its alleged deficiency 
in turning effort where more than one axle is used, Mr. McBeth 
argues that this deficiency is caused by the necossity of trans- 





mitting the torque to other than the main axle through two | 


connecting-rods set at an angle of 120 deg. 
As his argument, if true, would offer a real objection to this 


If the locomotive has only one axle, the force P r is resolved at 

the crank pin into two forces, one acting in the direction of the 
| axle, the other, or force R, acting tangentially, and causing 
| rotation of the wheels. 

If the locomotive has two axles, the side rod constitutes » 
counter force acting parallel to P, which equals P/2. To over. 
| come this force requires the absorption of one-half the force P + 
| acting at the pin, with the result that the force causing rotation 
| in the main wheel is reduced to P r/2, and a force equalling P/2 
| is transmitted through the side rod to the second pair of wheels, 
| If the locomotive has five axles, the force causing rotation of 

the main wheels will equal P r/5, and P/5 will be transmitted 
| by the side rods to each of the remaining pairs of wheels, 

In Fig. 4 is shown a diagrammatic view of a three-cylinder 

| engine with two pairs of wheels, the forward pair having three 

| eranks, spaced 120 deg. apart, the rear pair having two cranks 
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type of locomotive, I have thought it worth while to analyse it, 
with the following result. 

Fig. 2—taken from a paper on ‘‘ The Three-cylinder Loco- 
motive” presented in 1913 by J. Snowden Bell before the 
American Master Mechanics’ Convention—gives the turning 
effort of a 23in. by 28in. three-cylinder simple locomotive as 
compared with a two-cylinder engine of equivalent power having 
cylinders 28in. by 28in. The theoretical indicator diagram 
on which these curves are based is shown in Fig. 2, being taken 
at a cut-off of 30 per cent. and at an assumed speed of 270 revo- 
lutions per minute. In this diagram the total turning moment 
is referred to the main axle, but it is assumed that it would be 
equally divided among any number of axles. 

To demonstrate the truth or falsity of this assumption, a series 
of diagrams are presented herewith in which the turning effort 
is calculated for the main axle, also a secondary axle, assuming 
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that the engine has five axles and that the cylinder and other 
proportions are as given in Fig. 2. The arrangement of axles | 
is shown by Fig. 1, from which it will be soen that the third axle | 
is connected to both the centre and outside cylinders, and that | 
for the three-cylinder engine the cranks are set at an angle of | 
120 deg. with the right crank leading. 

In order to calculate the rotative effect, we must determine | 
the force that acts tangentially upon the crank pin, as this is | 
the force which causes rotation. If we consider the crank radius | 
as unity, this tangential effort will equal the rotative effort. 

Referring to Fig. 3, let P equal the effective pressure on the 
piston when the crank has moved through the angle a, then Pz | 
will equal the force acting along the axis of the connecting-rod, 
in which 
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| spaced 120 deg. and connected by side rods to the outside crank- 
| of the forward wheels. In determining the rotative forces, let 


i = length of main rod 
r = crank radius 
| Then 
R= .5PSin a + 5 Sin a Cos a 


r 


Rl = .5PI1 Sina - 5 Sin a! Cos a! 
R2 = .5 P2 Sina" — 4 Sin a" Cos a" 
R3= .5Pisina'+ °° R2 x Sina! 
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? .6R2 x Sing 
R4 =_..5P Sina + tinea” 


With an engine having five pairs of wheels these forces will be 


R = .2P Sia a+ = Sin a Cos a 
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The rotative moment as calculated for the three-cylinder 
locomotive having five axles and with the proportions shown in 
Fig. 2 is given graphically by the diagrams Figs. 5 and 6, the 
former representing the third,{or main, pair of wheels, the latter 
representing any other pair. In these diagrams the right crank 
is assumed to be at the forward centre beginning its backward 
stroke, the centre crank has moved back through 120 deg., 
the left crank has moved ahead to a point 240 deg. from the 
forward centre, These crank iti are indicated on the 
bottom margin with the corresponding rotative effort shown on 
the left margin. The light lines rep t the instant 
effect at any position of either crank, the heavy line representing 
the total effect, or the algebraic sum of the separate cranks. 

From diagram Fig. 5 it will be seen that for the main wheels 








PEAT GAS PLANT. 


Smm,—In your issue of March 21st appears an article entitled 
“ The Utilisation of Peat for Power Generation,” by Mr. J. B. C. 
Kershaw. 

After describing the suction gas plant supplied by Messrs. 
Crossley Brothers, Limited, to Messrs. Hamilton Robb, of 
Portadown, the writer goes on to say :— 

“ About 100 tons of peat tar is produced annually at 
the Portadown Works, and as no outlet has yet been found 
for it, the Swedish and German methods of converting it 
into gas would appear to be the more advantageous, 





of the raw peat is recovered in this form.” 
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the maximum variation in turning effort is about 2800 Ib., and | 


from Fig. 6 for the secondary wheel it is 2400 Ib. 

Similarly, the diagrams, Figs. 7 and 8. give the calculated | 
rotative effort for the two-cylinder locomotive having five | 
axles and of the proportions given in Fig. 2. From these 
diagrams it will be seen that the total variation in rotative 
effort for the main wheels is approximately 5400 lb., and for the 
secondary wheel 4700 lb., or nearly twice as great as the maxi- | 
mum variation in the three-cylinder engine. 

In comparing these curves, it will be observed that, although | 
the two types of locomotives are delivering the same power, | 


the two-cylinder engine gives a maximum rotative effort of | 


10,700 Ib. for the main wheels and 10,100 lb. for the secondary 
wheels, while for the three-eylinder locomotive the maximum 
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The conclusion to be drawn from this paragraph is that the 
| Swedish and German engineers have an improved method of 
| gasifying peat as compared with British methods. The down- 
draught method or double-zone method of gasification adopted 
| by German engineers and recommended by your writer for peat 

and other fuels is quite old, and was practised fifteen years ago 
| in this country with respect to peat gasification. Many designs 
have been evolved on these lines, and have been tried com- 
mercially for gasifying bituminous fuels, such as peat, wood 
| refuse, &c. To-day there are at least fifty plants of the up- 
— type at work to one of the down-draught or double-zone 


’ The system of cleansing the gas from tar and other impurities 
after it leaves the generator is in this country, therefore, prac- | 
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effort is 8900 Ib. and 8750 lb. respectively, or about 14 per cent. 
less than for the two-cylinder locomotive. This is the measure 
of the slipping tendency, and would seem to prove conclusively 
the superiority of the three-cylinder engine regardless of the 
number of axles. 

From Fig. 6 it will be seen that a much greater proportion 
of the total work is done by the right crank pins than by the 
left. This will always be true of the pin which follows the 
central crank. The intensity of stress is practically the same 
for both right and left pins, but is of longer duration for the 
right pins, and will cause greater wear, so that this fact should 
be considered in the design of three-cylinder locomotives. 

H. 8. Vincent. 


New York, February 19th. 


tically universal. The advantages of this method are briefly :— 

(1) The gas obtained is of a much higher calorific value 
in the proportion of 140 B.Th.Us. per cubic foot to 
120 B.Th.Us. per cubic foot with the down-draught plant. 

(2) The removal of the ash from the plant is a much 
simpler and safer operation. 

(3) Continuous running night and day over long periods 
can be obtained. 

(4) The use of the plant is not restricted to that of fuels 
of a comparatively low moisture content. 

(6) Any variation in moisture content up to 60 per cent. 
can be dealt with without any adjustment on the part of 
the plant operator. 

We think that if your contributor had thoroughly investigated 








especially ag, according to Pegg, 5 per cent. of the weight 








the experience of the operation of the German-made plants, 
he would probably have refrained from making the comparison 
in their favour. 

The Korting peat plant has been thoroughly tested by the 
Canadian Department of Mines at their Ottawa fuel testing 
station, and it was conclusively proved that the Korting double- 
zone plant did not give a clean gas, and the plant as at first 
installed produced gas of constant irregularity—page 40, official 
report. | 

The conclusions of these preliminary trials of the plant are 
very succinctly described in the following paragraphs—page 63, 
official report—and alterations were carried out under the 
supervision of Messrs. Korting Brothers’ experts :— 

“ The trials described in Part I. demonstrated that with 





@ producer and cleaning system as originally designed and 
constructed it was impossible to obtain a gas sufficiently 
free from tar to permit the engine to operate many hours 
without cleaning the cylinder and valves.” 

“The plant was re-designed, but it still produced tarry 
gas.” 

“ As a result of many trials made with the producer in 
its original and altered state, it was concluded that the 
tarry components evolved in the upper zone could not be 
entirely burned or split up into per t bustibl 
gases, and for this reason a special method of cl 
gas was resorted to in order to overcome the difficulty.” 

The final conclusion of the above department with respect 
to the tar is contained in the following words—page 66 :— 
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“This objectional by-product cannot be obviated in the 
producer itself, but must be separated out mechanically.” 

May we point out that as a result of exhaustive tests we had 
come to the same conclusion some years previously, and the 
custom is now almost universal. 

We hope we may be pardoned for taking exception to this 
laudation of foreign, and particularly German, plant as compared 
with British productions. 

CrosstEY Brorsers, Limirep. 


Manchester, April Ist. 
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High Explosives. By Capt. E. de W. &. Conver, 
Dr. Met., F.C.S., A.L.A.E. London: Crosby 
Lockwood and Son. 1918. Price three guineas net. 


THIs monumental work is unfortunate in appearing 
at the present time. Written as it was when the 
country was at war, a vast amount of useful informa- 
tion has been necessarily omitted from fear of supply- 
ing valuable details to the enemy. It appeared just as 
the Great War came to an end, when work on ex- 
plosives ceased abruptly. 

In his introductory historical chapter the author 
pays tribute to the splendid work of Alfred Nobel in 
the realm of explosives discovery, touching especially 
on the fact that he practically initiated high explosives 
research by his invention of the fulminate of mercury 
detonator in 1864. Four years later Edwin 0O. 
Brown, a fellow worker with Abel, found that Abel’s 
wet gun-cotton could be detonated by a fulminate cap 
imserted in a dry gun-eotton primer. Thus by the 
end of the 1860’s dynamite and gun-cotton could be 
used for blasting. The work was carried on by the 
great Sprengel, one of the most enthusiastic men 
the industry has ever known. By him alone practi- 
cally all the work was done for many vears, other 
investigators being few and far between. This 
stagnation was due, as Dr. Colver aptly remarks, 
to the fact that explosives are not usually included 
in the training of the ordinary chemist. In 1871 
Sprengel fired a shot of pure picric acid at the factory 
of Messrs. John Hall and Son, but, as is frequently 
the case, was not encouraged by the Ordnance Depart- 
ment to carry on his experiments. Turpin took the 
matter up again, and found that this dye, which had 

n made commercially since Laurent’s discovery 
of the preparation from phenokin 1845, is an extremely 
powerful explosive, insensible to shock and changes 
of temperature, non-hygroscopie and not likely to 
deteriorate. Dr. Colver adds several other good 
qualities of picrid acid, but they are not so obvious 
as those already mentioned. He speaks of the absence 
of danger in handling, &c., but we may recall that it has 
been found that if picric acid comes in contact with 
metals its chemical action is so rapid that salts are 
formed almost immediately which are exceedingly 
unstable or sensitive to shock, as dearly bought ex- 
perience has shown on several fatal occasions. The 
use of picric salts was known before Turpin’s work 
was published, but only as combustible ingredients 
to mix with saltpetre and charcoal as a new form of 
blasting gunpowder. Turpin’s patents in 1885 and 
amendments of 1892 caused a revolution in artillery, 
and from that time the military authorities of most 
civilised countries rapidly took up the new explosive, 
calling it by various fancy names: melinite, lyddite 
(from T.ydd marshes), shimose powder (in Japan, 
after Dr. Shimose, who had read Turpin’s papers), 
&e. The British experience with picric acid in South 
Africa was not altogether favourable, and to its 
partial failure in that war may be attributed in part 
the shortage of high explosive shell in the early days 
of the war. 

The next homologue of phenol was naturally the 
subject of experiment, and the resulting trinitrocresol 
was used in Austria; but before other countries 
adopted it, trinitrotoluene had been made. We owe 
the commercial production of this very powerful 
explosive to the Germans, for the introduction of 
cheap highly concentrated sulphuric acid by the 
Badische Anilin-und Sodafabrik’s contact process 
caused a great change in the manufacture of explosives. 
The German military authorities took up the use of 
T.N.T. before 1890, and were succeeded after eleven 
years by Italy, then by Spain and Russia. Other 
countries followed later. We may mention here that 
Dr. Colver, who speaks in his preface of the great 
amount of work done in the industry by enemy 
chemists, describes the most modern explosives, 
the poly-nitroanilines, another result of German 
investigation. 

The appalling waste of raw material for dyes and 
explosives in the non-recovery of by-products from 
coke-ovens continued down to comparatively recent 
times: in 1898 only 1} million tons of coal were 
economically carbonised, increasing to 7} million 
tons in 1909, the latest date given. It is matter for 
regret that later figures are not produced in this, 
as also in the case of petroleum production mentioned 
a few pages further on, which are brought down only 
to 1911. Reference to Whitaker’s Almanac, for 
instance, would have given more recent data. 

In the chapters dealing with the recovery of the 
hydrocarbons, the author gives excellent descriptions 
of the manufacturing processes, with some very 
useful diagrams of the plant involved. Notes of the 
properties of the various compounds are added, and 
render this portion of great value to the student. 
In later chapters treating of testing and analysis of 
raw materials, he says :—‘“ Analytical control at all 
stages of the processes is most desirable, and is mos} 
necessary if a factory is to be run on sound economical 
principles.” This remark is equally applicable to 
practically all industries in the country, and it is 
gratifying to note how the propriety of employing 
chemists is gradually gaining ground. 

Chapter X. starts the description of the manufac- 
ture of nitro-compounds. Allusion is made to the 





old puzzle of the part played by sulphuric acid in the 
nitration of acids. The conflicting views are given : 
(a) that by absorbing the water released by the re- 
action it keeps the nitric acid concentrated; (6) 
that intermediate sulphonic acid compounds are 
formed, which react more readily with the nitric 
acid. The former view, being simpler to explain, 
is the one more generally held in practice. 

It is noteworthy, that in discussing pumps for trans- 
portation of acids, Dr. Colver makes no mention of 
acid-resisting irons, which, during the last few years, 
have reached a high pitch of excellence both for weak 
and strong acids. He strongly recommends the use 
of very heavy lead pipe ; flanged stoneware has been 
found more suitable in dealing with weak wastes. 
Chapters on analyses of acids are given, followed by 
two on the regeneration of waste acids, one of the 
most important factors in the running of a commercial 
enterprise of the nature. 

In connection with the making of nitrobenzenes 
in Germany, there is a translation of the Prussian 
Minister of Trade’s rules for the prevention of acci- 
dents. Dr. Colver states that mono-nitrobenzene 
is used in the English chlorate explosive, cheddite, 
but inquiries at the principal, if not the only, factory 
making this blasting agent, have shown that the use 
of this ingredient has been discontinued for several 
years. Cheddite. was originally a French colliery 
powder made at Chedde, Haute Savoie. Again, 
he suggests that di-nitrobenzene is still used in tonite ; 
it was replaced by T.N.T. more than a dozen years 
ago. The same remark applies to Faversham 
powder. The change was due to the more poisonous 
properties of the benzene compound as compared 
with the cheaper tri-nitrotoluene. 

T.N.T., which played such an important part in 
the late war, naturally receives very full treatment 
in the work under review, no fewer than one hundred 
pages of letterpress and illustrations being devoted to 
it; the engravings of apparatus and diagrams of 
lay-out are exceedingly interesting and informative. 
A table on page 219 shows that while T.N.T. is far 
less sensitive to shock and has a considerably higher 
velocity of detonation, it is not so powerful an ex- 
plosive as gun-cotton. The author points out that 
German investigations have shown that T.N.T. 
which has not been purified by alcohol is subject to 
rapid deterioration. As it is probable that large 
quantities which have not passed through the alcohol 
purification process are being stored in England, it 
would be interesting to know if our competent authori- 
ties are bearing this fact in mind with a view to pre- 
venting explosions. In dealing with the various 
terrible accidents that have occurred in connection 
with this substance, we find no mention of the recent 
explosions in this country and in Canada. The book 
appeared before such details were made public 

Fifty pages are devoted to the manufacture, &c., 
of picric acid. Especially interesting is the deserip- 
tion of experiments proving the dangers of handling 
this explosive when in contact with metallic sub- 
stances. An allusion is found to emmensite, another 
of those world-shocking brisants hailing from the 
United States, and one recalls a picture in the Daily 
Mail of the period showing a battleship lifted bodily 
in the air through the explosion of an eight ounce 
cartridge. 

The subject of aircraft bombs receives scant treat- 
ment, bat we learn that those dropped by German 
raiders containing a yellow poisonous explosive com- 
posed of approximately 66 per cent. of T.N.T. with 
33 per cent. of hexa-nitro-diphenylamine. Tetra- 
nitroaniline, one of the most powerful explosives yet 
discovered, was also used in the same way. Some 
twelve years ago, a French company patented the 
use of an exceedingly valuable substance for use in 
mines, shells, torpedoes and detonators. This was 
penta-nitro-dimethy]-meta-phenylene-diamine, —_ but 
the cost of manufacture has, up to the present, stood 
in the way of its extended application. 

One of the most valuable chapters in the book is 
that dealing with the toxic effects of these substances 
during and after manufacture. Particularly the 
statement that nitrous fumes ought to be regarded 
in the same light as prussic acid and sulphuretted 
hydrogen, being even more dangerous, as they can 
be breathed in unnoticed. The symptoms, which 
do not show themselves for some hours, are those of 
dyspnwa and congestion of the lungs. 

A section on manipulation contains many engrav- 
ings and excellent sectional diagrams of practically 
every method used in modern factories. The 
practical side of explosives, as opposed to their use in 
warfare, is dealt with in a chapter which contains 
also a description of the testing stations where the 
suitability of new mixtures is decided. One of the 
most revolutionary discoveries was made recently by 
a German firm; it takes the form of a blasting 
cartridge with a hollowed base. It is found that this 
hollow base vastly increases the effect of the explosion 
while lessening the quantity used. The value of 
the discovery to military pioneers is easily recognised. 

The subject of projectiles is treated historically. 
The original arrows with metal vanes were found 
unsuitable for cannon before 1340, when stone and 
metal balls were introduced. They reappeared in 
the late war in the form of aerial torpedoes. Hollow 
shells filled with incendiary mixtures were first made 
of earthenware, but as the fuse was lit before loading 
into the gun accidents were of frequent occurrence. 








The Dutch invented explosive shells of slow burning 
powder in 1588. These projectiles lasted down to the 
middle of the 19th century. The great weakness of 
this shell was that it was so long in action that the 
enemy had time to take cover before it exploded. 
Shrapnel shells were brought out in 1785, and adopted 
by the British Government some eighteen years later ; 
we gather from this statement that our rulers in those 
days did not err on the side of undue haste in taking 
up new inventions. Delayed action fuses. whereby « 
capped shell will pierce armour and explode inside 
a battleship, are quite modern. 

Detonators and ignition are discussed in about 
seventy-six pages in a full and informative fashion. 
The many different compounds, the methods of manu- 
facture and testing are well described. In speakinz 
of fulminate detonator compositions we miss a notice 
of the use of gun-cotton, together with potassium 
chlorate. This mixture was used with success by 
one of the big English factories for a great number of 
years. Dr. Colver states that cuprous fulminate 
is less sensitive to shock than the mercury and 
cadmium salts. With this statement the present, 
reviewer begs to differ, having had cuprous fulminate 
explode under water on rubbing with a caoutchouc 
“ policeman ” on a sheet of copper foil. A somewhat 
remarkable fact is shown in connection with lead 
azide as a detonant. While mercury fulminate 
proves itself far more powerful in the testing labora- 
tory, in practice lead azide is an easy winner; a 
table shows that 0.30 gm. of fulminate is needed to 
detonate a given weight of picric acid, but only 
0.023 gm. of lead azide is required. Tetryl, the 
popular name for tetra-nitro-methylaniline, is used 
for detonating high explosive shell fillings. This 
substance is very poisonous. 

A chapter on the products of explosion gives a 
résumé of much interesting work which cannot 
fail to be of the greatest use to experimenters on new 
explosives, especially in that part touching on the 
poisonous action of such products. The explosion 
and the various theories to account for it are treated 
at considerable length. There is still room for the 
publication of further details of researches on this 
most interesting side of the industry. Full deserip- 
tions are given of apparatus used in Germany for the 
determination of the factors arising in this connection, 
and the illustrations are again good. The greater 
part of the work on velocity of detonation published 
in this book is by French and German experimenters. 
Much has been done by British chemists which still 
awaits an 6pportunity of seeing the light. A table of 
comparisons in energy of explosion shows that 
compressed tetry) is the quickest and most powerful 
of the brisant nitro bodies. 

Appendices give a review of patents specifications 
for quality of explosives used in Germany and America 
and a register of patents. There is a bibliography 
in which will be noticed only thirteen English 
references, of which only two are recent. The indices 
of names and subjects are very full. 

In reading through ‘‘ High Explosives,” one is 
struck by the great number of references to German 
books and papers, and might be tempted to wonder 
if English chemists had done no research work in 
this connection. As a matter of fact, the reverse is 
the case, but the Germans publish their results, 
while in this country vast quantities of most valuable 
information are locked up in the various factory 
libraries, accessible only to those immediately con- 
cerned. It may be that one of the results of the 
merger scheme in the explosives’ world will be the 
publication of part at least of these valuable archives, 
which will prove the large amount of painstaking work 
done by English and Scottish chemists. 

“High Explosives’ is a very fine work, its great 
value to engineers lies in the sections dealing with 
plant and the general design of works ; to the process 
and works chemist in the details of manufacture 
and analysis, and to the research chemist in the vast 
amount of work described and tabulated. It is a 
book that should find a place in every technical 
library. 








THE annual report for 1918 of the New Zealand State 
Railways shows that the capital cost of all lines open to 
traffic, including steamers and plant on Lake Wakatipu, 
increased during the year from £35,378,664 to £36,001,432. 
The net revenue, £1,644,793, was equal to a return of 4.6 
per cent. on the capital invested in the lines open for traftic« 
The gross earnings per train-mile amounted to 150.5d., 
against 125.75d. for the previous year, but the proportion 
of working expenses to earnings increased from 60.97 to 
64.91 per cent. The result was a drop in the net profit on 
working from £1,873,946 to the £1,644,793 just mentioned. 


THERE are in the United States many societies, associa- 
tions and clubs devoted to railway subjects. All these 
were, to a greater and less degree, subsidised by the 
companies. When, however, the railroads were taken 
over by the President and came under the United States 
Railroad Administration, the number receiving grants 
was considerably reduced. It was felt, moreover, that the 
greatest possible use of these societies was not made, and 
it was decided that the more important should be amal- 
gamated into the American Railway Association. That 
body has now been reformed and takes its own former 
activities, and those of the master mechanics, telegraph 
superintendents, accountants, freight claims, master 
car builders, signal and storekeepers’ associations. The 
organisation consists of five sections—operating, engineer- 
ing, mechanical, traffic and transportation. 
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Railway Matters. 


ns 


In his speech on the second reading of the Ways and 
Communications Bill, Mr. J. Thomas, speaking of 
possible economies on the railways, said that after the 
rejection of the Fusion Bill of the Great Northern, Great 
Eastern and Great Central Companies, those companies 
put their London cartage arrangements into a pool and 
at the end of the first year saved £60,000. 


r One of the méthods proposed to commemorate the 
supreme sacrifice made hy the men on the Great North of 
Scotland Railway is to provide a fund wherewith to 
encourage educational equipment of the children of 
employees. When one remembers what was done as to 
education at Inverurie—in which Mr. Pickersgill, now the 
Caledonian Railway locomotive superintendent, took a 
leading port—'t seems fitting that the Great North of 
Scotland War Memorial should take the suggested form. 


Tue Glasgow and South-Western chairman said at the 
recent annual meeting that the company’s plant and 
permanent way were in good order, and if the company. 
could only get railway sleepers enough by the end of this 
year, all the arrears of relaying and re-sleepering would 
be overtaken. There was a considerable number 
of locomotive boilers on order. When they were received 
and fitted, the locomotive plant would be in @ more 
advanced state of usefulness than it had been for a very 
considerable time. 


” Tue “ Stop, Look, Listen,” signboards at level crossings 
in the United States have now had an improvement upon 
them made by the Union Switch and Signal Company of 
Swissvale. A suspended red dise, lettered “‘ Stop,” with 
a red light, swings when a train is approaching—this 
action is electrical, started by a track-cireuit battery 
switched in when a train réaches a certain point. When 
there is no train, the dise is withdrawn behind a screen 
lettered ‘Look, Listen.” Should the mechanism be 
out of order through, say, the battery failing the disc 
is released, shows ‘‘ Stop,” but does not swing. 


Tw 1918, the passenger receipts on the London, Brighton 
and South Crast Railway were £1,300,000, or 60 per 
cent. more than in 1913 and £650,658 more than in 1917. 
That the fermer increase was not whelly due to the 50 
per cent. increase in fares is shown by the fact that the 
number of passengers increased from 80 millions in 
1913 to ninety-five millions in 1918. There were 14 
millien workmen’s tickets in 1918, as against 9} millions 
in 1913, an increase of nearly 50 per cent. The whole 
of the additional passenger traffic was handled by services 
reduced by nearly 40 per cent. and with the staff 
depleted by 33 per cent. 
™ When war was declared, the Government took over 
practically the whole of the Lancashire and Yorkshire 
East Crast fleet and, also, certain vessels belonging to the 
Lancashire and Yorkshire and London and North-Western 
joint service. Of the former the Rye, Unity, Hebble and 
Dearne, and of the latter, the Duke of Albany, have been 
lost. - The Government has already paid over the amount 
necessary to replace these vessels. The Lancashire and 
Yorkshire Company will recommence the various services 
of the East Crast Fleet as quickly as the vessels are 
returned by the Admiralty and after they have been 
overhauled and repaired. 


Oot of every pound received by the London, Brighton, 
and South Coast Railway in 1913, 6s. 9d. were paid in 
wages, 43. 5d. in the purchase of stores and material, 1s. 4d. 
in miscellaneous expenditure, including rates and taxes, 
leiving the bilance for the stockholders. That balance 
represented 11}d. for every pound of capital the stock- 
holders had invested in the undertaking to provide line, 
rlling-stock, buildings and other equipment for business 
prp ses, and it was only suffizient, after income tax was 
prid, to yield a return of 10}4. in the pound. In 1918, 
93. 74. went in wages, 33. 1ld. in stores and material, 
1s. 3d. in miscellaneous expenditure and the balance for the 
stockholder was again 11}d., but with income tax at 6s. 
in the pound, the net yield was 8d. only. 


OncE again an effort has been made to revive the 
“Potteries” railway. This formed part of the scheme 
out of which has developed the Shropshire and Mont- 
gomery railway. The derelict Llanymynech line of the 
latter was to be reconstructed under powers granted in 
1888 and a railway constructed from Shrewsbury to Market 
D-ayton, which would join the North Staffordshire. 
These powers were revived in 1891, but nothing was done, 
and not until 1909 was the Llanymynech restoration 
commenced. The work was completed and the Shropshire 
and Montgomery opened in 1912. On the i9th ultimo, 
the Light Railway Commissioners held an inquiry as to 
fresh powers for the Shrewsbury and Market D ayton 
Railway. It was opposed by the London and North- 
Western, Great Western and Cambrian Railways, which 
were able to satisfy the Commissioners that the financial 
prospects did not justify the application. 


Tue Great Eastern Railway has placed with William 
Beardmore and Co., Limited, of Glasgow, an order for 
twenty express engines and tenders of the No. 1500 
(4-6-0) class. Twenty boilers of similar design to those 
supplied to this class of engine have been ordered from the 
Vulean Foundry, Limited, of Newton-le-Willows, Lan- 
cashire, and twenty boilers for 0-6-0 goods engines of the 
No. 1211 class have heen placed with Vickers, Limited, 
Barrow-in-Furness. The Midland Railway Carriage and 
Wagon Company, Limited, of Birmingham, has been given 
an order for forty bogie composite brake and third-class 
corridor carriages, each comprising three passenger com- 
partments, lavatory, guard’s and luggage compartments. 
No locomotives had previously been ordered by this railway 
for construction outside it: own works since 1882 nor 
carriages since 1883. Work to be carried out at Stratford 
includes, inter alia, ten express engines of the No. 1500 
class, five goods engines of the No. 1140 class, five goods 
engines (0-6-0) provided with No. 1500 class boilers— 
a new departure—and two heavy 0-4-0 shunting engines 
similar to Nos. 226 and 228. An ambulance train built for 
the American forces in France, but not now required, is 
being converted into stock suitable for the ordinary work 
of the railway. 


Notes and Memoranda. 


ne 


Ir has been suggested that iron ore from Newfoundland, 
which contains 50 per cent. of Fe, could be delivered at 
eee for the same price as Spanish ore at Middles- 

rough. 


Tue sulphaur-dioxide fumes escaping from the dumps 
of waste round the nickel mines in the Sudbury region of 
Ontario are said to amount to 1000 tons a day. No 
yaa method of saving this sulphur has yet been 

evised. 


CoMMENTING on the relative merits of steel and wood 
wheels for road vehicles, the Commercial Motor says, while 
steel wheels are good for most overseas service, it is usually 
very difficult to get them repaired in the event of mishap, 
whereas there is generally a competent wheelwright about 
who can tackle wooden ones. 


In the course of a lecture on pulverised fuekbefore the 
Liverpool Section of the Society of Chemical Engineering 
Mr. A. Grounds said that the most suitable coal for pul- 
verising was one containing less than 1 per cent. of moisture 
and more than 30 per cent. of volatile matter, although to 
show the wide range of coals which could be used he would 
quote an official test on the Bettington boiler. This gave 
an efficiency of 82.6 per cent., and the coal contained 
2.15 per cent. of moisture and only 22.8 per cent. of 
velatile matter. It had also the excessive ash content of 
17.5 per cent. Mr. Grounds said that he was hoping 
shortly to be able to try the effect of admixing lime with 
the powdered coal to find out whether this would lead to 
the production of an infusible ash from a coal which would 
otherwise produce a liquid slag. 


In a.paper recently read before the Royal Society of 
Arts, Professor J. C. McLennan said that on the Saguenay 
River there is one of the best power sites in North America 
—Lake Saint John, which is the source of the river, and 
is about 100 miles north-east of the city of Quebec. The 
area of the lake is about 350 square miles, and its elevation 
above sea-level is about 315ft. The drainage area of the 
lake is approximately 30,000 square miles. Three power 
sites, which can be easily developed on the Saguenay, 
are capable of producing a total of 1,000,000 horse-power 
at tide water. Deep-water basins are available, and 
numerous sites for docks and industrial plants are close 
at hand, so that industrial products can be loaded im- 
mediately on ocean-going vessels of the largest type 
— the necessity of any intermediate transportation 

Vv rail. 


In discussing the designs of future battleships Mr. H. C. 
Bywater, in the Naval and Military Record, points out that 
at a range of 20,000 yards the angle of fall of a projectile 
is steep enough to make the value of thick belt armour 
problematical ; at 30,000 yards, which may be taken as the 
maximum effective range five or ten years hence, the big 
projectiles will arrive almost vertically, and the majority 
of hits will be on the deck. It will therefore be necessary 
to increase horizontal protection very considerably, 
especially over machinery and magazine spaces, leaving 
the sides only thinly armoured. The battleships of the 
future will, he says, certainly carry guns of greater power 
than any now afloat. The 18in. gun had few opportunities 
of demonstrating its power, but it proved capable of 
firing its 3000 1b. projectile with wonderful accuracy at 
ranges up to 50,000 yards. 


THE comparative value of cast iron, wrought iron and 
steel pipe, as used in the drainage of buildings, is shown 
by the results obtained from an investigation of their 
relative characteristics involving the inspection of the 
pipe drainage systen in 78 tall buildings of New York 
City carried out by Wm. Paul Gerhard, and published 
in the “‘ Proceedings” of the American Society of Mechanical 
Engineers. Extra heavy cast iron soil pipe was found 
in a number of buildings, and in nearly all cases the cast 
iron vents were found to be evenly pitted on the inside, 
but in the house drains and branch wastes the lead-caulked 
joints had opened up more or less. Black steel vents 
showed scaling to a considerable depth after only ten years’ 
use. Galvanising was observed to be less of a protection 
against corrosion on steel pipes than on wrought iron 
pipes. It appears that the galvanised coating does not 
adhere so firmly to the smooth surface of steel pipes as 
to the comparatively rougher surface of wrought iron 
pipes. The galvanising on steel pipes showed signs of 
disappearing within ten to twenty years. The investiga- 
tion furnished ample evidence in favour of genuine wrought 
iron pipe as a far more durable material for house drainage 
purposes than steel pipe. 


In comparing gas and electricity for heating, lighting 
and power, in an address before the Royal Society of 
Arts, Sir Dugald Clerk pointed out that the gas industry 
has nine times the capacity of the electric industry for 
heating, and that if the electric power stations were to 
take up the heating load of the gasworks it would entail 
the consumption of 58,500,000 tons of coal a year, as 
compared with the 10,900,000 tons used by the gas 
companies. The case was different when the production 
of light by the two systems was considered. The inverted 
incandescent gas lamp required 47 B.T.U. per candle- 
power hour obtained. The one-watt electric lamp required 
54 B.T.U., and the $-watt lamp 31 B.T.U. A considerable 
proportion of gas burners consisted of the upright type, 
which was less efficient, requiring 82 B.T.U. per candle- 
power hour. Thus the average might be taken at 64 B.T.U. 
per candle-power hour. High-pressure incandescent 
burners reduced the heat consumption to 23 B.T.U. per 
candle-power hour, and flame arcs in electric lighting 
came even below that, using only 15 B.T.U. From these 
figures it was evident that the competition between gas 
and electricity in lighting was very keen, and conditions 
other than heat economy would determine as to the 
system to be applied. The motive power position was 
much less complicated. At about 75 per cent. of full load 
@ gas engine of the ordinary type would deliver to the con- 
sumer as actual or brake horse-power 11 per cent. of the 
heat used at the gasworks, while an electric motor would 
deliver, also as brake horse-power, only 6.8 per cent. of 
the heat used at the electricity generating station. The 





efficiency of the gas power production and distribution 
was, thus over 1.6 times that of the electricity system. 





Miscellanea. 





Tue scheme for the conversion of London’s telephone 
exchanges to the automatic system is said to involve the 
expenditure of £5,000,000. 

Tue Birmingham City Council is to meet on April 8th 
for the purpose of considering the laying of a new pipe, 
the third, from the Elan Valley. ; 


Wuewn the coal pits at Thorne and Moorends, near 
Doncaster, have been sunk to the proposed depth of 
2850ft. they will be among the deepest in Yorkshire. 
The work is expected to be completed in about two years. 


Tue King of the Belgians has created Mr. Philip Dawson, 
M. Inst. C.E., M.I. Mech. E., M.I.E.E., Chevalier de l’Ordre 
de Leopold, in recognition of his services as a member of 
the Belgian Royal Commission on the electrification of the 
Belgian State Railways. ’ 
~ THe Federation of British Industries has been invited 
to appoint four representatives to accompany a mission 
which has been organised by the Government to visit the 
occupied territory of Germany in order to examine the 
development of engineering there during the war. 


Tue Federation of British Industries has taken steps 
to see that the National Rolling Mill at Southampton 
should not be secured by a foreign firm or combination. 
It appears that certain assurances have been secured on 
this head which partly safeguard the non-ferrous metal 
industries. 4 

THE coal which the Government is mining at Udi, 
Nigeria, is said to have a calorific value of 75 per cent. of 
that of best Welsh coal. During last year about 110,000 
tons were mined, at Udi, at a profit of £28,000. The coal 
is merely hewn out of a hillside, and is gravitated to the 
railway line, which takes it to the new Port Harcourt, near 
the Niger Delta. 

Tue Institution of Automobile Engineers, the Society 
of Motor Manufacturers and Traders, and the Association 
of British Motor and Allied Manufacturers have come to an 
agreement as regards the future handling of all technical 
matters connected with the automobile industry and the 
relations between the industry and the British Engineering 
Standards Association. 

Tue hydro-electric development scheme, which con- 
templates the generation of some 17,000 horse-power from 
streams running off Dartmoor, embraces the waters of 
the Erme, Tavy, Taw and the Teign. The subject has 
been before the Water Power Committee of the Board of 
Trade, and leave has been granted to introduce a Bill 
in Parliament this session. 

THE Meteorological Section of the Royal Air Force has 
dispatched an expedition to take “‘ soundings” of the 
atmosphere over the Atlantic. Every six hours instru- 
ments will be sent up by means of kites to determine 
altitude, humidity, temperature and wind force at heights 
of 1000ft., 2000ft. and 3000ft. It is expected that the 
investigations will occupy five weeks. 


A commission has been appointed in Norway for the 
purpose of investigating the rational utilisation of water 
power for national use. The Agricultural Association has 
suggested that every farm should be supplied with electric 
energy. It is estimated that apart from the regular indus- 
tries, the rural districts need 1,000,000 kilowatts and the 
towns 675,000 kilowatts. The waterfalls in Norway 
represent an energy of ten to fifteen million horse-power. 


At the suggestion of the Dean of the Faculty of Engi- 
neering of the University of Bristol—Dr. Wertheimer—the 
Senate has now decided that in future the curriculum for 
the B.Se. Degree shall include attendance at a course 
dealing with book-keeping, methods of administering and 
organising works, elements-of commercial law, depreciation, 
estimating, costing and writing of specifications. It is 
expected that this course will lead to engineering graduates 
of the University obtaining in the future even still more 
responsible posts than those which their predecessors held. 


From the annual report of the Mysore State Electrica! 
Department for 1917-18 it appears that the total quantity 
of power generated at Sivasamudram during the year was 
98.087,900 units, as against 89,869,500 units in the previous 
year. Of the power generated, 85,924,236 units were 
supplied to the mining companies at the Kolar Gold 
Fields, 8,847,616 units to Bangalore City and 3,316,048 
units to Mysore City. The aggregate outlay on the 
Cauvery power scheme from the beginning to the close 
of 1917-18 was Rs.1,16,56,347. The gross earnings from 
the scheme amounted to Rs. 2,88,68,547. 

At the instance of the Director of the Australian Bureau 
of Commerce and Industry—Mr. Leitch—the Western 
Australia Institute of Engineers recently convened a 
meeting in Perth, comprising representatives of all those 
organisations which may be said to be users of steel, for 
the purpose of considering the proposal of the Bureau to 
hold a conference next year, with a view to determining 
how few of the varieties of standards of steel would meet 
the requirements of Australia during the ensuing three or 
four years. It is pointed out that the disorganisation of 
the British steel factories, consequent upon the fulfilment 
of war requirements, has been such that steel standards 
cannot be supplied to Australia in full amount for some 
years to come. This fact has naturally thrown Australia 
largely upon her own resources in the matter of standard 
steel supplies. The Australian firms, such as the Broken 
Hill Proprietary, Hoskins and Co., and others, are not in 
possession of the required variety of rolls, and the necessary 
equipment to enable them to produce all the standards 
that are made in Great Britain, nor is it desirable, for many 
reasons, economic and industrial, that they should be. 
They are, however, able to produce a great many different 
standards, and it is felt that if some unanimous decision 
could be arrived at amongst the steel users of Australia as 
to what standards would suffice until such time as the 
pre-war supplies began to come to hand again, Australian 
manufacturers would be better able to bend their energies 
to meeting those requirements with the minimum of delay 
and the minimum of cost. The scheme was regarded with 
favour at Perth, and arrangements are being made to 
ensure that Western Australian steel users, including the 
State railways, shall be adequately represented at the 
forthcoming conference. 
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Purchasers’ Tests. 


We commend to the attention of our readers 
Lieut.-Col. C. F. Jenkin’s Note on the Metallurgical 
Information required by Engineers, presented at 
the recent meeting of the Institute of Metals and 
reprinted in this issue. It is a little difficult to dis- 
cover from the paper what it is exactly that the 
author wants, and it would be easy to pick holes in 
many of his statements, but the broad issue is clear, 
and it is worth thinking about. There has, un- 
doubtedly, grown up of late years a separation between 
the engineer and the metallurgist. With the coming 
of micrographic examination of metals and with the 
investigation of thermal changes, a new science, with 
a language of its own, has arisen. It is known only 
to the scientific metallurgist, the men who are living 
constantly in the laboratory, and the engineer has 
no more than the vaguest notions about such things 
as martensite and troostite, eutectics, twin crystals 
and the rest of the arcana of this new knowledge. 
Every now and then someone who understands shows 
wonderful photo-micrographs on the screen, and 
details what he believes to be the meaning of the 
constitution of the minute portion, sometimes no 
greater thana pin’s head, of a 50-ton ingot which they 
portray. For a time the engineer thinks he knows 
something about the subject, but in two days he has 
forgotten it all and is back at his old position—that 
the only thing he really cares about is the fitness of 
the steel he supplies for the duty it has to perform. 
What Colonel Jenkin asks for, not without reason, 
—not, he may be sure, without the sympathy of 
engineers—is that some concordance between the 
work of the scientific metallurgist and the simple 
needs of the engineer should be found. If his table 
of comparison be examined, it will be seen that he 
comes to the conclusion that a great number of 
things that the metallurgist studies are labelled “ of 
no interest to the engineer.” Indeed, Colonel 
Jenkin sums up the whole needs of engineers in two 
words, stability and life, “stability” being the strength 
to resist deformation and “ life’’ endurance under stress 
of a definite sort. In the example of a crank shaft 
which he considers the whole requirement is further 
whittled down to the fatigue range, for we may dismiss 
in the present consideration such mechanical defects 
as cracks and faults. According to the author, then, 
the engineer, as far as crank shafts are concerned, 
needs no other test than one which will give him the 
fatigue range. 

We are thus brought to the practical issue that 
however much it may be essential for the metal- 
lurgist to study metals by the help of the new methods, 
it should be unnecessary for the engineer to do any- 
thing of the kind. He should be able to say to the 
steel maker, I require a crank shaft that has such 
and such a range, and the steel maker should be 
able from his knowledge of the effect of different 
ingredients and different heat treatment to supply it. 
Put in another way, the engineer should not have to 
present to the steel maker a specification including 
such items as ultimate strength, elongation per cent., 
reduction of area, chemical analysis, microstructure, 
and so on. We heartily agree ; but the difficulty is 
to find a single test that satisfies the conditions. 
Recognising that the best of all tests is the test of 
experience, the engineer, having found a specifica- 
tion which gives him a material which stands this 
test, insists on its being followed. He cannot be 
blamed, but he may be wrong. In many cases his 





wisest course would no doubt be to leave himself 
entirely in the hands of the steel maker, who in all 
probability has a greater experience than he has, 
and commands, moreover, the metallurgical know- 
ledge which he, the engineer, lacks. Indeed, we cannot 
believe that the time is still far distant when the 
engineer will order his standard qualities of manu- 
facturing steel just as he orders now his brand of 
high-speed tool steel. There is, indeed, no valid 
reason why he should present a specification to be 
worked to, and there are many reasons why 
he should not. Above all, the need for acceptance 
tests should be regarded as a disgrace; the 
reputation of the steel maker should be sufficient 
guarantee, not that the material followed any par- 
ticular specification, but that it was suitable for the 
purpose in view. If engineers put more reliance on 
steel makers and less on their own specification, there 
would in the long run be fewer failures, for the steel 
maker would then take the responsibility from which 
he is relieved by the terms of the specification. 

The problem, as we understand Colonel Jenkin, 
is to find tests, or by preference a single test for each 
kind of duty, that will satisfy both the metallurgist 
and the engineer. We venture, with some hardihood, 
to suggest that what is required is not a test but the 
elimination of tests. Colonel Jenkin requires that 
the tests “should be designed to give the exact 
information required.” What test of the kind, we 
ask, can compare with that of daily use? For new 
purposes it may be necessary to devise new or employ 
old tests, but for standard purposes it should be no 
more necessary to make a test than it is necessary for 
the doctor to test the quality of drugs he buys from 
a reputable house. Having ordered a steel for a 
certain purpose, the suitability of the steel for that 
purpose should rest on the reputation of the steel 
maker, and he, with his rapidly increasing 
knowledge of the effect of micro-structure, of 
chemical constitution, and of heat-treatment, should 
be able to affirm with certainty that the 
steel he was making would have such and such 
qualities. After all is said and done, tests may be 
divided into two categories : First, those designed 
to discover if we have made progress, and secondly, 
those designed to discover if we have made mistakes. 
The need for the latter should diminish with the 
improvement of methods of manufacture. 


Steel Production in Germany. 


THE veil of secrecy which prevented the publication 
of official figures in the past two years concerning the 
production of pig iron and steel in Germany during 
that period, was raised recently by the withdrawal of 
the veto on the issue of the statistics collected monthly 
by the Association of German Iron and Steel Pro- 
ducers. The information now revealed must prove 
somewhat disconcerting to those irresponsible indi- 
viduals who, all through the war, led the public, or 
rather misled the public, into believing that it was 
absolutely impossible for the Germans to maintain 
the output of steel on a high level as compared with 
the time before the-war. It is unfortunate that the 
circulation of erroneous views regarding enemy 
resources and productive capacity was not limited to 
iron and steel, as it applied also to copper, aluminium, 
and zinc, but we are concerned only with the former 
on the present occasion. It is not, however, only in 
this country that misleading statements were made in 
the matters of the production of minerals and metals. 
These errors were due generally to ignorance of 
what a great nation had accomplished in these direc- 
tions in the recent years of peace. But a great 
difference exists between innocent expressions of 
opinion, although based upon fallacious assumptions, 
and the deliberate assertions with which the German 
late Imperial Parliament was entertained on various 
occasions by responsible ministers of the German 
Government. The object in view, as it would appear, 
was notonly to deceive the general community in 
that country itself, but also to throw dust, if 
possible, in the eyes of the Allies. We refer in parti- 
cular to the output of pit coal, which, according to the 
official statements laid before the late Reichstag some 
time ago, had reached the peace time tonnage level 
of production in the great industrial district of the 
Ruhr, Rhenish Westphalia. What, however, do we 
find from the German official statistics that are now 
available ? The average monthly output of pit coal 
in the Ruhr in 1913 was 9,540,000 tons, whereas the 
maximum quantity raised in any month since August, 
1914, amounted to 8,450,000 tons, which was reached 
in October of last year, so that the average monthly 
output was always lower by over 1,000,000 tons than 
the average in theflast year of peace. ; 

The assertion that the pit coal production in the 
Ruhr, upon which the great iron and steel armament 
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munition works depended so largely for supplies, had 
attained the normal peace level was apparently con- 
sidered by the responsible enemy ministers to be 
sufficient for creating an erroneous impression abroad, 
without any necessity existing for having recourse to 
similar statements in respect of the manufacture of 
steel. Indeed, with an alleged normal output of coal 
and coke, and the boasted possession of the French 
iron ore mines in the district of Briey, it was easily 
possible for the enemy to convey the idea that the 
conditions in the iron and steel industry were 
normal from the productive standpoint; but the 
Germans did not proceed to the extent of saying so, 
leaving the Allies to draw their own conclusions from 
the bases of coal and iron ore alone. Those who are 
familiar with enemy resources and conditions, how- 
ever, never believed that that country would be able 
fully to maintain during the war the production of 
pig iron and steel on the quantitative basis which 
prevailed in 1913. The production of pig iron in that 
year amounted to 19,309,000 tons, and that of steel 
to 18,935,000 tons, but under the influence of the war 
steel displaced pig iron from the first position. Thus 
the maximum output of pig iron in any year since 
1914 was reached in 1916, when 13,284,000 tons were 
made, whilst the largest quantity of steel turned out 
was ‘16,587,000 tons, which took place in 1917. 
During the ten months ended with last October the 
make of steel represented 13,756,000 tons, and if this 
rate of production had been maintained in the final two 
months the total for the year would have been approxi- 
mately 16,508,000 tons, or a quantity not considerably 
less than in 1917. That it was possible to develop the 
output of steel to such a large extent after the heavy 
decline in the early months following the outbreak of 
hostilities was due to the enormous amount of scrap 
iron which was appropriated from France and Belgium 
in the form of machinery, machine parts, and iron and 
steel manufactures of all kinds—which the Germans 
are now being compelled to replace. If they had had 
any idea of losing the war which they forced upon the 
world, there is no doubt that they would have had 
considerable hesitation before resorting to the work 
of devastation and looting of adjoining countries in 
order to accomplish their objects: but having failed, 
they are now whining because they are required, and 
are already being made, to restore or replace stolen 
property. 

The elimination of Luxemburg and Alsace-Lorraine 
from Germany has naturally made a considerable 
difference to the present situation of the enemy iron 
and steel industry, and will probably make a still 
further difference in the future. The official statistics 
issued by the Association of German Iron and Steel 
Producers, for instance, no longer contain figures 
rélating to the output, either in the Grand Duchy or 
in Lorraine. This is naturally quite in accordance 
with the changed state of affairs on the part of the 
European Continent, but, curiously enough, the 
district of Saar, which is in French military occupation, 
and which the French hope to see restored to their 
possession, and the Rhenish Palatinate, are included 


in the association’s return for January of the present | 


year. Still more curious is the fact that both the 
production of pig iron and steel in Germany, as now 
constituted, either with or exclusive of the figures 
for the district of the Saar, shows an increase for 
January as compared with last December. But this 
advance is purely temporary, for in the first place the 
French are disposing of the production not only of the 
iron and steel works in Lorraine, but also of the output 
of coal and iron and steel in the region of the Saar. 
In fact, the entire make of iron and steel at the works 
situated in the areas occupied by Allied troops, includ- 
ing the bridgeheads, is being diverted from Germany, 
and the total quantity sequestrated in this way in 
January is officially stated to have amounted to 
95,255 tons of pig iron and 95,981 tons of steel. 
These circumstances show, in conjunction with the 
gradual discovery which the Allies are making of 
stolen machinery and plant, in different quarters, that 
the process of reparation is already being enforced, 
and until‘it has been entirely completed in this and 
other ways, it will be impossible for the enemy to be 
permitted to compete with the industries of France 
and Belgium which the Germans deliberately sought 
to destroy, as is proved by the enemy documents now 
in the possession of the Allies. 








BeErore the war the Institution of Automobile Engineers 
was in a position to place before parents who were anxious 
for their sons to enter the motor industry, particulars of 
the facilities offered by the various firms throughout the 
country. The war rendered most of these schemes 
obsolete, but the Institution is about to recommence this 
important work, and is now obtaining information from 
the various firms which wil! put it in a position to afford 
up-to-date advice, which, it may be added, is given free of 
charge to parents. 


The Reconstruction of Belgian 


Industries. 
No. VI.* 
(By our Special Commissioner.) 


In previous letters the general industrial situation 
has been discussed, and a special account has been 
given of the position of the great works engaged in 
the iron and steel trades. These would naturally be 
among the first manufacturing establishments to be 
inspected by a visitor whose mission was to make a 
record of the derelict condition in which these works 
have been left by theenemy, and toinform British firms 
of the precise needs of this great Belgian industry 
which is now at the beginning of the long task of 
reconstruction. It will have been obvious to those 








who have been made familiar with the details of the 
policy of annihilation which has been practised, through 
the evidence of photographs and the narrative of 
the writer, that the Belgian iron and steel trades 
require to be supplied with everything which can 
enable works rendered destitute of manufacturing 
facilities to make a fresh start. There is scarcely 
an item of material or equipment which is not urgently 
needed to-day. 


FINANCIAL SIruATION. 


If large orders for replacement have not yet been 
given out in Great Britain, the reasons are not difficult 
to find. In the first place, Belgium lacks the capital 
resources to place contracts for her heavy require- 
ments unless the terms of credit are such as will 
meet the needs of the situation. The credits which 
have been arranged by the British Government and 
banking houses are a welcome indication that the 
question has been approached in the right spirit, 
but there would appear to be a lamentable ignorance 
of the scale on which credits .should be allowed. 
It is true that at the time the British Government 
arranged for a credit of £9,000,000, no other allied 
Government had made any definite commitment of 
the kind. We set a good example, but it has now been 
bettered by the semi-official and unofficial credits 
which are being granted by the United States, and 
there is no doubt that many contracts are, partly for 
that reason, being placed with American firms. If 
it is argued that United States manufacturers, and 
indeed the Government of that country, can afford 
to grant Belgium financial accommodation on a more 
liberal scale than the British Government and our 
own manufacturers, the answer is that we have to do 
it or let a large and valuable trade go by default. 
The crux of the whole situation is there. Belgium 
must buy where she can, rather than where she would. 

At the moment perhajs there are other reasons for 
the waiting policy which is being adopted by many 
of those engaged in various branches of the engineer- 
ing trades in Belgium. There is, first of all, the ques- 
tion of what can be recovered in actual material 
from Germany by way of restoration or replacement 
of that which has been removed. This important 
subject is being investigated by a special Commission, 
and some measure of success has already attended 
its labours. Then there is the hope that recognition 
may be given to the large claims for an indemnity 
in money for the reconstruction of Belgian industries 
which would bring relief to the financial situation. 
Or, if these claims for heavy monetary compensation 
are not realised to the extent anticipated, there is 
the hope that German manufacturers who have been 
the receivers of the property stolen from Belgian 
works may be compelled to make payment in kind. 
An early declaration of the terms on which Germany 
is to be allowed to make peace would probably be 
of more advantage to Belgium than to any other 
allied nation. Her manufacturers would, in the light 
of the precise knowledge which would then be avail- 
able as to the financial contribution to be 
made by the enemy that could be allocated for 
the payment of goods ordered abroad, be ready to 
formulate their demands, and pending the payment 
of the money by Germany the necessary large credit 
would be forthcoming. This does not mean, of course, 
that British firms should sit still and await the course 
of events, as in that case it would be found that other 
nations had secured the bulk of the orders and had 
established a footing in the Belgian market from which 
they would not be easily dislodged. It is not sug- 
gested that home firms have not, in many instances, 
taken the trouble to get first-hand knowledge of the 
situation, and are not alive to the opportunities pre- 
sented by the Belgian market, altogether apart from 
a duty we owe to our Ally, but there is evidence that 
many of our people have been deaf both to the call 
of Belgium for help as well as to that of self-interest. 

It is, I believe, only necessary that the whole of the 
facts should be known, to eradicate this spirit of apathy 
and to bring about an extension of the relations 
between the manufacturers of England and the 
beggared industries of Belgium, which in the per- 
manent interests of both is so desirable at the present 
time. Now that travelling and living conditions are 
becoming easier, British firms which can supply what 
is required should either send representatives— 
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armed with full authority.to make arrangements on 
the spot, as many American firms are doing—o 
should, in the alternative, open up communications 
with some of the organisations engaged in the task of 
reconstruction which have been named in previous 
letters. The time factor is becoming of great import. 
ance, and definite steps should be taken without delay, 


ENGINEERING INDUSTRIES. 


In order to bring home the extensive character of 
the present call on our manufacturers for the ro. 
building and re-equipment of Belgian works, a brief 
account may be given of the condition of the genera] 
engineering establishments which are to be found in 
many parts of the country. The story may not make 
the same vivid appeal as the concentrated spectacle 
of ruin in the steel-making districts, but the blow 
has in many instances been equally severe, and in 
nearly all cases has been very heavy. The engineer. 
ing works of Ghent may be taken as an example, 
The three principal establishments there are those of 
Carels Fréres, the Phoenix and van den Kerchoye, 
and there are, in addition, the textile mills, many of 
which have been badly damaged. The Carels works 
are familiar to many: people, and I learned from Mr, 
G. Duez, the chief engineer, the story of the four and 
a-half years during which Ghent was in the occupa. 
tion of the enemy. At the beginning of the war the 
firm continued its work, with, however, a gradually 
diminishing staff, many of the younger employees 
making their escape from the town to serve with the 
Belgian army. More would have enlisted in the early 
weeks of the war, but there were neither uniforms nor 
rifles, and the host of recruits who offered themselves 
for service could not be accepted. Very soon after 
the occupation by the German army, a demand was 
made that the works of Messrs. Carels should produce 
material for the enemy. Refusal to accede to this 
request was followed by the imprisonment of Mr. 
Duez, and ultimately the works were prohibited from 
continuing in operation, while pillage by the enemy 














commenced and was continued down to the day of 
the Armistice, thus reducing this fine establishment 
to the state of ruin in which I saw it. For a long 
period the Germans held possession of the whole 
establishment, and utilised the resources of the com- 
pany for repairing guns, two-thirds of the labour 
employed being German and the remainder Belgian 
civilian labour forced into the shops by hunger. 
Mr. Duez remained in Ghent during the whole of 
the war period, watching the course of events at the 
works and keeping a secret record of what was 
removed by the enemy. The list which he compiled 
includes a number of completed engines ready for 
shipment, about 250 machine tools, together with 
stocks of iron and copper and a host of other materials. 
The detailed list shows that the whole of the plant 
by which the works were electrically operated— 
prime movers, motors and accessories—has been 
removed. Some of the steam power units remain, as 
they were being used until the moment of evacuation 
by the enemy, and a few machine tools are still in 
the shops because time did not permit of their removal. 
Copper, except that which was successfully hidden 
by loyal hands, has vanished to the last ounce. 
Some 3000 m. of leather belting were taken away, and 
all that the works possessed at the time of my visit 
was about 200 m. of belting with which an attempt 
was being made to keep some wheels in motion. 
Here, too, as was the case at the great steel works of 
Liége and Charleroi, valuable machine parts, of an 
estimated value in this case of 2,000,000f., were 
deliberately broken and reduced to the condition of 
scrap. Foundries, machine shop, erecting and repair 
shops, power-house—ell were laid waste. The work 
of destruction went on until the end. On the last 
day of the German occupation, an enemy officer 
came to the works to ascertain if the big travelling 
cranes, which were conspicuous items in the fine 
handling equipment, had been removed. He intended 
to return to see that orders he issued had been carried 
out, but this final act of destruction was not per- 
formed, and some of the bigger cranes, which are of 
British mariufacture, remain in place among the few 
survivors of the epidemic of looting and destruction. 
Many of the firm’s patterns were successfully con- 
cealed. F 
To the question as to what were the special require- 
ments of the business which might be filled from 
British sources, Mr. Duez laid stress on the urgency 
of the need for machine tools, cast iron and copper 
mains; but my record of what has happened at 
Ghent, incomplete as it is in many respects, will 
make it clear that the wants of the engineering 
industries of the city cover a wider range. ’ 
The picture I have drawn of the wreck of the 
Carels plant is true sometimes in greater and occa 
sionally in less measure of the other works of this 
and other districts in Belgium. The shops of the 
Phoenix Engineering Company and of Messrs. van den 
Kerchove at Ghent have suffered in the same way, 
and their needs are very similar to those of Messrs. 
Carels. Nothing, I was informed, had yet been re- 
turned from Germany to works in Ghent, but some 
of the machinery which was removed from the 
engineering works of the city was found on ship at 
Antwerp, and material has come back from shops at 
Liége. In Messrs. Carels’ works I also saw some age 
specimens of machine tools which’ had been recovere 
from various sources and were awaiting claimants: 
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Even when this flotsam and jetsam of war has been 

ired and restored to the rightful owners, it will 
give little relief to an industrial situation which is 
little removed from absolute ruin. 

I selected the Carels shops typical of the engineer- 
ing industries of Ghent because of greater familiarity 
with this establishment. In the immediate pre-war 
period an opportunity had been provided of paying 
a visit and of learning something of the attempt then 
in progress to graft on to the Belgian works organisa- 
tion some of the features ofthe American system. 
It seems a far cry to the days when this effort was 
being made to get the last ounce of efficiency out of 
this modern plant. Now it is necessary to begin to 
build again almost from foundation level. 

It is only perhaps a variant of the same theme, 
but the actual facts are the best guide to the needs 
of the country, and the Bollinckx establishment in 
the Brussels area may be taken as another example 
of the devastation, not for the purposes of war, 
but for the aims of the peace era, which has been 
carried to an extreme point in the Belgian engineer- 
ing industries. This company possesses two works, 
one at Brussels, where the manufacture of steam 
engines was the main activity, and the other at 
Buysinghen, where gas engines were built. The 
foundry which served the needs of both establish- 
ments is at the latter centre. The Buysinghen 
works were commandeered by the enemy, all the 
old staff being expelled, and the whole of the 
resources manned as far as possible to supply the 
needs of the German armies. The owners were forced 
to remove all their finished work, as well as that in 
course of construction, and this material, representing 
a total of about 1,400,000 kilos., had to be taken to 
Brussels. Most of the American equipment at 
Buysinghen had been removed when the time came 
for evacuation, but the enemy, in the haste of depar- 
ture, left a large number of machine tools which 
they- had instelled for the purposes of the war work 
undertaken. These tools were the property of other 
Belgian firms, and many of them have now been 
returned, much the worse for wear, to their original 
owners. The only real legacy of the German occupa- 
tion there is an assortment of wheels and axles which 
had been constructed by the enemy for service on 
light railways in the war zone. Otherwise the shops 
have been denuded of all of real value, and it need 
hardly be recorded that from there as from elsewhere 
the whole of the leather belting disappeared with 
the enemy. The German occupants who brought 
materials for the extension of the shops for the purpose 
of their own war industries even had the impudence to 
ask the owners to pay part of the cost of these exten- 
sions. 

The situation of the Brussels shops was not con- 
sidered to be convenient from the point of view of 
railway transport, but the enemy stripped the place 
of the best of the British and American machine tool 
equipment, and an attempt is now being made with 
what remains to undertake repair work for old cus- 
tomers of the firm. It is estimated that the damage 
suffered in theft and the destruction of costly com- 
pleted engine parts which have been reduced to scrap 
represents 300,000f. It is something gained, as com- 
pared with the plight of many firms, that some kind 
of a start can be made there, and it is one of the cases 
where prompt supplies of what is required to enable 
manufacturing operations to be put in hand imme- 
diately would not only be of material help to these 
works, but would enable them to render assistance 
to other Belgian firms which are in even worse plight. 
I was told that the great difficulty at the moment 
is to provide means of transport, as the railways are 
quite unable to cope with the situation, and this 
aspect of the question will receive consideration in 
my next letter. Nothing but repair work can in any 
case be attempted yet; nobody is ordering either 
steam or gas engines owing to uncertainty that the 
materials of construction will be available. 

A different class of enterprise is represented by 
Les Grandes Chaudronneries de |’Escaut, which has 
large works at Hoboken, near Antwerp. The com- 
pany is comparatively new, only having been formed 
in the year 1900, and did a large export trade in 
boilers of all types and other constructional material. 
Shipbuilding and marine engineering was also under- 
taken, the output including stern-wheelers and steam 
and motor yachts, dock gates and other branches of 
marine construction. The German military autho- 
rities made large requisitions on the company, 
taking away all materials, motors and dynamos, 
machine tools, as well as finished work and that in 
course of construction. The shops devoted to the 
marine work, which were utilised by the enemy for 
submarine construction, have been entirely dis- 
mantled, fonly the bare walls remaining. The 
gradual dismantling of the works extended over 
the period between November, 1914, and October, 
1918, and in the latter month advantage was taken 
of the space thus made available in the works and the 
offices to convert it into a barracks and depét for 
the enemy forces. It is estimated that the damage 
committed at these works represents a total value of 
3,000,000f. 


TEXTILE JNDUSTRIES. 


While visiting Ghent I made inquiries into the 
Condition of the textile industries, which are strongly 
represented there. I interviewed Mr. Robert Brasseur, 





of the Cotton Association, the mills comprised in the 
membership of which have under normal conditions 
1,650,000 spindles in operation. A great deal of this 
equipment, as well as the power plant and trans- 
mission system, the majority of which was of British 
manufacture, has been removed and some of the 
buildings have been destroyed. An attempt is being 
made to start spinning on a small scale with what 
plant is in working order, and 5000 bales of American 
cotton had just reached Antwerp at the time of my 
visit, and another 10,000 bales which were then on 
passage, have probably been delivered by this time. 
Before the industry can resume anything like its 
old activity large orders must be placed with English 
firms for spinning machinery, but I was frankly told 
that the mill owners cannot afford to buy at existing 
prices, and that in any case liberal credit terms 
would have to be arranged. I also met Mr. Albert 
de Smet, one of the directors of the Flax and Jute 
Association. He explained to me that the flax- 
spinning machinery, all of Belfast origin, is less 
damaged than that of the other branches of the textile 
or engineering trades, the reason assigned being 
that it was not in direct competition with the German 
industry, and it was hoped, at least at a time when the 
permanent occupation of Belgium seemed to be 
assured, that the output from the Belgian branch of 
the industry would supplement that of the German 
works. At the last moment, when the dream of 
holding Belgium was dispelled, there was not time 
to carry out the destruction which would then doubt- 
less have been undertaken as a move in the trade war. 

These observations apply to the spinning machinery 
equipment, as in the ease of the weaving branch the 
competition with German manufacturers was some- 
what keen, so that while sparing the machinery which 
produced the yarns the enemy destroyed a great deal 
of the equipment in the weaving mills. The damage 
sustained in this way in the Ghent district has not 
been so great as in other parts of Belgium, where also, 
notably at Courtrai, at Roulers and at Eyne, flax- 
spinning machinery was included in the programme 
of destruction. In the Ghent area there are fourteen 
flax-spinning mills, representing 232,500 spindles, 
and it is hoped to begin work again at an early date, 
although additional machinery will also be required 
and will be ordered in Ireland if terms can be arranged. 
It is a somewhat curious fact in connection with this 
branch of the textile trade that the flax grown in this 
district and elsewhere in Belgium was formerly ex- 
ported to the United Kingdom for the use of the British 
industry, it being considered too good in quality for 
the class of trade catered for by the Belgian industry, 
which obtained its supplies of raw materials from 
Russia. It is claimed that the best flax grown in the 
world is produced in the stretch of country between 
Ghent and Courtrai. Probably now that the Russian 
supplies are cut off, the home-grown flax will be used. 
The number of looms installed in mills in the Ghent 
district is about 20,000, but a large number of the 
best have been removed to Germany, and others 
have been broken up. ; 

I was not able to visit any of the mills, but I was 
informed that among those which had suffered 
severely were the Galveston cotton-spinning plant 
and the cotton and weaving mill of Parmentien Van 
Hoegard, where not only were new boilers taken 
away by the enemy, but the printing plant was de- 
stroyed and the copper plates removed. 

Conditions in the woollen branch of the textile 
industry are somewhat more satisfactory, but it need 
hardly be said that the difficulty of making a fresh 
start with manufacturing operations, quite apart 
from the damage sustained by the mills, has been 
greatly accentuated by the difficulty of obtaining 
supplies of raw material. The position at Verviers 
is undergoing some improvement, but the works 
here which are engaged in the production of textile 
machinery have, like other branches of the engineer- 
ing trades, been rendered incapable of production. 
I am informed by the Administration of the Société 
Anonyme Vervietoise pour la Construction de 
Machines that several months at least must elapse 
before work can be resumed. The first effect of the 
German occupation, which was associated with a 
request that the company should undertake contracts 
for the German military authorities, which was 
refused, was that all the orders in hand had to be 
cancelled and the works shut down. This was not 
the worst, as a beginning was soon made with the 
usual policy of appropriation and plunder, the 
foundry being practically denuded and the other 
shops cleaned out of all raw material, including iron, 
steel, non-ferrous metals, timber, belting, and the 
transmission system. For a considerable period, 
however, the workshops were utilised by the Germans 
themselves, and the Armistice arrived at a moment 
when preparations were being made to reduce to 
scrap all the machine tools which had not been 
removed. The work of destruction had indeed already 
been begun, and had the termination of hostilities 
been postponed for a brief period, nothing would 
have been left. 

The putting out of commission of the local textile 
machinery industry will increase the demand upon 
British sources of supply. There is undoubtedly a 
great opportunity for British firms to fill the require- 
ments of the Belgian textile trades, but it is necessary 
that any aid which is to be given should be rendered 
without delay. 





Obituary. 


SIR THOMAS MITCHELL. 


WE regret to have to announce the death of Sir 
Thomas Mitchell, who was Chief Constructor at Ports- 
mouth Dockyard’ at the time when the original Dread- 
nought was built. 

Sir Thomas, who was born in Belfast in 1844, 
entered the Admiralty service as a shipwright appren- 
tice in Chatham Dockyard. After passing through the 
various grades as a workman, he eventually became 
foreman of the yard, and in that capacity was, in 
1886, sent to Portsmouth to supervise the building 
of the battleship Trafalgar. In that task he acquitted 
himself so well that he was made a member of the 
Royal Corps of Naval Constructors.. From 1889 to 
1901 he was Admiralty overseer at Jarrow, where he 
superintended the building of the battleships Resolu- 
tion and Revenge. In 1895 he went to Hong-Kong 
Dockyard as Constructor, and subsequently served as 
Senior Constructor at Devonport, Chief Constructor 
at Bermuda and Sheerness, and then at Chatham 

After twelve months at Chatham, he was selected 
by Admiral Sir John Fisher to build the original Dread- 
nought, and was for that purpese made Chief Con- 
structor at Portsmouth. It will be recalled that in the 
building of that warship a record was created, the 
vessel being completed in the wonderfully short time 
of within twelve months. 


HENRY WILDE. 


Henry Wize, D.Sc., F.R.S., whose death occurred 
at his home at Alderley Edge on the 28th ult., was 
born in Manchester in 1833, and was a man of high 
scientific and literary abilities. In his early life he 
interested himself in electrical appliances, and took 
out a number of patents for dynamos. He was one 
of the first to experiment with the shuttle form of 
armature, and in 1863 produced a combination of a 
large machine having a wound field magnet, with a 
small magneto machine—having a steel magnet—to 
provide the exciting current. This combination is 
said to have been by far the most powerful that had 
up to then been built. In a subsequent extension of the 
same principle, Wilde produced a machine in which a 
small magneto machine—with an armature lin. 
diameter—furnished the excitingcurrent for a larger 
maehine, which in its turn provided the current to 
excite the field magnet of a still larger machine. 
This apparatus was exhibited at the Conversazione 
of the Royal Society in 1867. It is said to have been 
powerful enough to fuse an iron rod 15in. long and 
din diameter. Dr. Wilde also made machines of the 
dise type, in which a metallic disc with a horizontal 
shaft carried a series of bobbins with iron cores upon 
either face. These were excited while revolving by 
electro-magnets energised by the current from a small 
auxiliary machine. He also made a study of and did 
a good deal of experimenting with the optical arrange- 
ments of lighthouses. He was a member of the Court 
of Governors of the Manchester University. 
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Somer of the Tyne Improvement Commission’s plant 
has been in service for over sixty years, and it has now been 
decided to consider the purchase of new dredgers, which, 
before the war, would have cost £100,000. 
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19,000 H.P. Electric Reversing 
Rolling Mill Equipment. 


THE driving of large rolling mills has provided a very 
interesting field of development in heavy electrical engi- 
neering in the past few years, and recent progress is well 
illustrated by the following particulars of two reversing 


| units rigidly coupled together and mounted on a combined 


bed-plate. The full pressure across the armatures for the 
speed range mentioned above is 1400 volts, while the 
weight of the complete machine is approximately 300 tons. 


| The diameter of shaft in bearings is 24in., and that of 


the shaft extension 27in. The other view on page 335 is 
interesting as illustrating the machine in course of manu- 
facture and erection. It shows two of the three armatures 


in position and the coupling for connecting the third arma- 
ture. Between the two armatures is seen the special 


———$————— 
efficient means of cooling at the centre of the compensat; 
winding bars. The frame itaelf is constructed of cast #8 
The manufacturers claim that in dealing with such a hig)" 
powered motor the three armature design possesses advan, 
tages over a double armature machine of necessgrij, 
greater dimensions. These advantages are summarised 
as follows :—(1) As the diameter of the armatures ; 
smaller than would be necessary in the case of a double. 
armature machine of the same power, the inertia is reduced 
and the operation of the mill is improved owing to the 





mill equipments which Siemens Brothérs Dynamo Works 


are supplying to two steel works in the North of England, them together. This! more rapid acceleration obtained. (2) The distance 


coupling piece for connecting 














Fig. 1—ARMATURE OF MOTOR BEFORE BEING WOUND Fig. 2—FIELD OF MOTOR 


between the centres is shorter and the weight on the 
bearings is less than in the case of a two-armature machine. 
(3) The total weight of the motor is divided into less 
weighty parts, thus facilitating:handling, &c. (4) This 
type of machine fulfils the requiréments of standardisation 
of parts, as it is apparent that by employing one, two or 
three of the separate units comprising the whole motor, 
either 6500, 13,000, or 19,000 horse-power at 60 revolutions 
per minute is available. It follows§therefore that with 


coupling registers the two spiders and provides for a drive 
in either direction through special keys. The same view 
also shows the double commutator, which is a special! 
feature in the design of these motors. 

Fig. 1 is a reproduction of a photograph of one of the 
armatures with the core plates built up, but before the 
armature windings have been fitted. This illustration 
shows the central air gap and end plates, which have — 

e 


One plant is nearing completion, and will drive a 36in. 

roughing and finishing mill, while the other is required for | 
a 34in. similar mill. Each is designed to be capable of | 
dealing with a peak load of 19,000 horse-power, and to | 
operate on the Ward Leonard-Ilgner system. In this | 
well-known system the mill motor receives its power from | 
the generator of a fly-wheel motor generator set which | 
acts as a buffer between the supply and the mill. This is | 
accomplished by allowing the speed of the set to vary so! specially designed for providing ample ventilation. 























Fig. 4—SPEED REGULATOR 


Fig. 3—ARRANGEMENT OF. LUBRICATION SYSTEM 





cast steel spider fitted with driving bosses at the periphery | motors made up of one, two, or more units each unit of 
is also shown. Each armature is provided with its own | uniform design and of uniform size and power, almost any 
shaft, the drive, as explained above, being transmitted | size of mill can be driven, and the spare parts, being all of 
through the spiders of the armatures. Thus great rigidity | standard pattern, the number of them to be kept available 
is secured, and deflection between centres is thereby | is reduced to a minimum. : 

reduced to a minimum. The completed: frame with its The fly-wheel motor generator set consists of :—A three: 
commutation poles and compensating windings is.shown | phase driving motor having a continuous rating of 3750 
in Fig. 2. The gap in the centre of the main pole piece, | horse-power on a 2750-volt, 40-cycle, three-phase circult, 
which corresponds with a similar gap in the armature, is a | wren running at aspeed of 400 revolutions per minute. 
special and notable feature. This gap acts as e passage- | This motor is direct-coupled to and mounted on the same 
way for the forced draught ventilation, and provides an’ bed-plate as the two variable pressure generators 


that the fly-wheel can give up its energy to assist the 
supply when the demand is great and absorb energy from 
the system when the demand is small. The speed of the 
mill motor is controlled by varying the excitation of the |. 
generator in either direction, but an additional variation 
of speed is obtained in the present design by weakening 
the excitation of the mil] motor and so enabling the motor 
to develop the peak load of 19,000 horse-power at + 60/140 
revolutions per minute. 

The construction of the motor is shown in one of the 
views on page 335. It will be seen that it comprises three 





itureg ig 
double. 
reduced 
z to the 
distance 


THE ENGINEER 335 


Apri 4, 1919 


19.000 HORSE-POWER ELECTRIC REVERSING ROLLING MILL EQUIPMENT 
SIEMENS BROTHERS DYNAMO WORKS, LIMITED, STAFFORD, ENGINEERS 
Per daerigtionenoppeeite page. ) 

















THE COMPLETE 








336 


THE ENGINEER 





Aprit 4, 1919 


——— 





——ae 





arranged one on each side of the fly-wheel, and capable 
of supplying the necessary power to the mill motor. The 
generators are of specially strong construction, with steel 
centres, steel frames, and double commutators. 
The fly-wheel is of cast steel and of the built-up type. 
It weighs 40 tons, and has a diameter of 15ft. 
The side elevation of the set is shown in Fig. 5. It will 
be seen that the fly-wheel is mounted between the two 
direct-current generators feeding the mill motor, this 
— having been chosen in view of the fact that only 
the power has to be transmitted through the shafts 





inserted. The positions of the blades in the liquid are 
controlled by a torque motor, which is seen on the le.t hand 
of the View, Fg. 4, this torque motor being operated 
from a series transformer in the mains leading to the 
driving motor of the fly-wheel set. A state of balance 
exists between the torque motor and the blades when the 
current to the driving motor is of normal value. Should 
the current tend to rise above normal value, the torque 
motor takes charge and overcomes the restraining force 
of the blades, raising them partially out of the liquid, thus 
inserting a resistance in the rotor of the main motor and 


fig” 





Ministry of Munitions Orders, 





SCRAP. 


The Ministry is making arrangements for shell, shell 
forgings and for war material remaining over froin can. 
cellation of contracts in U.S.A. and Canada to be shipped 
to British ports and placed at the disposal of steel many. 
facturers as re-rolling material or as scrap, in case wher, 
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Fig. 5-ARRANGEMENT OF FLY-WHEEL MOTOR-GENERATOR SET 


that is required if the fly-wheel is placed next to the driving 
motor. A band brake on the underside of the fly-whee! 
serves to stop the set after cutting off the motor, and the 

band brake is sufficiently strong to raise the fly-wheel off | 
the bearings, which enables the bearing bushes to be taken | 
out for inspection when desired. 





causing a fall in speod. Conversely, if the current falls | such material could only be disposed of in America or 


below normal, the bla:les are inserted more deeply into 
the liquid, t .us reducing the rotor resistance and speeding 


the fly-wheel up. 


The type of regulator to be used with these equipments | 


is shown in Fig. 4. 


The method of balancing the blades | 


The fly-wheel bearings are pressure lubricated, a double | of the regulator against the torque of the controlling | 
system of pumps being provided, the one driven by belts | motor can be seen in the figure. From the description | 
from the shaft and the other by means of a motor, the | it will be gat..ezed that the whole equipment follows closely | 


one acting as a standby to the other. 
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This system is' the lines of the plant supplied by Siemens Brothers 
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Fig. 6—DIAGRAM .,OF ELECTRIC CONNECTIONS 


shown in Fig. 3. 
shown in the diagram Fig. 6. 

As the mill is entirely controlled by varying the fields 
of the exciters supplying respectively the fields of the 


collieries. 


Canada at unduly low prices. As there is not a great 
demand for scrap in America and Canada, the Ministry 
expects to be able to place at the disposal of the steel 
trade a certain amount of material which will help to relieve 
the present shortage of scrap. 





OUTPUT AND STOCKS OF IRON AND STEEL, 

Tux following figures are issued by the Minister of 
Munitions. The total stocks in the hands of the Govern. 
ment available for disposal on 15th March, 1919, were as 
follows :— 


Tons. 
Pig iron (Swedish) Sg Pn Pee .. $0,000 
Shell steel billets (suitable for re-rolling) in 
WR PON eG cic igs! ne, 8s 75,000 
In U.S.A. (to be shipped if unsold 
under liquidation) .. .. .. .. 70,000 
Steel in various forms, billets, blooms and 
scrap in Canada (to be shipped if unsold 
under liyuidation) .. .. .. .. -- 168,000 
PM ROO on 5G Kose we Es 5000 
Bariron (Swedish) .. .. . 10,000 


The average weekly output of pig iron fell from 180,000 
tons in October last to 156,000 tons, weekly average, for 
February, the number of furnaces in blast being for the 
two months respectively 317 and 296. The average weekly 
output of steel ingots and castings was 205,000 tons in 
October and only 154,000 tons in January ; in the last 
week of December only 52,000 tons were made. 





HIGH-SPEED TOOL STEEL AND SCRAP THERKE- 
FROM. 


On April Ist the Minister of Munitions announced that 
the Steel Supplies (Metallurgical Coke, Iron and Steel) 
Order, 1916, Dated the 7th July, 1916, and the Steel 
Supplies (Steel-Scrap) Amendment No. 3 Order, 1917, 
dated the 26th August, 1917, were suspended until further 
notice in so far as related to high-speed tool steel and scrap 
from high-speed tool steel. On the same date, in Notice 
No. 42, the Minister of Munitions also announced that 
with reference to the Steel Supplies (Partial Suspension) 
Order, 1919, all dexlings in high speed tool steel and scrap 
therefrom are now unrestricted, and that, consequently, 
the maximum prices applicable to those materials cease 
to be operative. 





COLD BLAST PIG IRON. 


Tue Minister of Munitions, in notice No. 41, dated 29th 
March, gave notice that, in consequence of an arrangement 
with the manufacturers, whereby certain existing sub- 
sidies payable on cold blast pig iron had been or were to be 
withdrawn, he had authorised an advance of Ils. per ton 
in the maximum price to take effect on and after April Ist, 
1919. This advance, added to the increase of 15s. wh ch 
took effect on Ist January, will raise the maximum price 


\‘for home sales to £10 8s. 6d. per ton f.o.t. makers’ works. 


| has commenced wor 


The arrangement of the connections is | Dynamo Works, Limited, for electric winding in large 


In addition to the two equipments described above, we | 


understand there are also in course of construction at | © 


variable-pressure generators and the mill motor, the main | Stafford two others of 12,000 horse-power and 6400 horse. | 


controller is of small dimensions. Without the slip 
regulator shown in the rotor circuit of the driving motor 
the speed variation of the fly-wheel set would not be large 
enough to enable the fly-wheel materially to assist the 


a soda solution, into which specially shaped blades are 


power respectively. 








The export price remains unchanged at £11 12s. 6d. per 
ton, but the export drawback will be reduced by the 
amount of the increase in the home price. 








Tue Hydro-Electric Power Commission of Ontario 
k on a new development on the 
Nipiygon River, which will have an ultimate output of from 
50,000 to 75,000 horse-power, under a 60ft. head, and there 
are three other sites which can ‘give a further 100,000 
horse-power when required. Power will be transmitted 
at 110,000 volts to the cities of Port Arthur and Fort 
William at the western end of Lake Superior. The 
drainage area of the district is 9100 square miles. Sites 
in the Central Ontario District, along the Trent Valley 
anal, are available, whence about 75,000 horse-power can 
be obtained; and plans for the development of 10,000 
horse-power of this amount under a head of 46ft. at 
Ranney’s Falls are now being prepared, and construction 
will be commenced in the near future. Altogether the 


Tue Great North of Scotland Company carried during | Commission is contemplating the utilisation of ape 
motor; The regulator consists of cast iron tanks containing | 1918 500,000 more passengers than in 1917, and received | power to the extent of over 2,000,000 horse-power, © 


over £45,000 more in money. 


which about one-sixth is to be started on at once. 
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THE MIDLAN DS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Industrial Aftermath, 


The unrest amongst the colliers in this part of 
lom, which showed itself in the middle of last 
fortunately forindustry, short lived. It arose 
out of the men’s impatience with the proceedings following 
on the issue of the Sankey Report of the Coal Commission. 
In the Warwickshire coalfield, the number of miners who 
were idle was estimated at between 7000 and 8000, and 
as there are about 19,000 in the area, those who played 
were in the minority. Five large collieries were idle. 
The leaders’ advice to the men was, happily, that it was 
aserious matter for all the pits to be standing and the 
people left without coal. They must remember the people 
who were punished the most by their action were those 
who could least do without coal. About 5000 men in the 
North Staffordshire coalfield absented themselves from 
work because of their dissatisfaction with the settlement 
recommended, and some of the pits were entirely idle. 
At other collieries, the absenteeism was from 40 per cent. 
to 80 per cent. of the morning shifts. The miners on 
Cannock Chase ceased work in circumstances similar to 
those that existed in the old South Staffordshire and 
Warwickshire coalfields. The unrest existed almost 
wholly among the younger men. It was on the question 
of the retrospective. date from which the advance is to 
operate that much of the misunderstanding arose. The 
men, however, were assured that while the Government 
could not alter the Sankey Report, the increase of 2s. a day 
would operate for January. Fortunately, the men 
seemed satisfied with this statement. ‘“‘ With regard to 
jecework and tonnage rates the Government had pro- 
mised that they would be re-arranged to correspond with 
the shorter working day,” and this also was satistactory. 
The Cannock Chase agent, to his honour be it said, urged 
the strikers to take no steps that would lead to the opera- 
tions of the Commission being nullified. ‘‘ The Com- 
missioner’s recommendations would give the men not 
merely a 20 per cent. but 30 per cent., and in some cases 
even 40 per cent. increase of wages. He estimated that 
about £6,000,000 would come into the pockets of the miners 
through the Government’s offer. For twenty-five years 
they had striven for an Eight Hours’ Act, but they were 
now promised @ 7 hours’ day. They had not obtained all 
they had asked for, but progress bad been made such as 
was beyond the dreams of many of them only a few short 
yearsago.”’ It is estimated that one day’s stoppage in the 
Warwickshire and South Staffordshire coalfields meant a 
loss of output of at least 25,000 tons. It was stated that 
the men had, to a great extent, been influenced in their 
decision by the action of the South Wales miners. The 
miners abstention from work accounted for the temporary 
closing down of several ironworks, and big chain works 
in the Brierley Hill district, especially. One of the largest 
Staffordshire foundries was rendered idle, and if the 
strike had continued the stoppage would have been serious 


the king: 


Advance in Pig Iron Prices. 


No definite information is forthcoming as to the 
future course of the Midland foundry pig iron market, 
though a rise approaching £2 a ton is talked of at the 
end of the month. Smelters are acting with caution, and 
business is likely to remain of a hand-to-mouth character 
until the position is clearer. The expectation of an 
advance in Derbyshire and Northampton foundry iron 
is the greater since the Minister of Munitions has this 
week consented to an immediate increase of lls. per ton 
in Staffordshire cold blast pig iron, consequent upon the 
expiration of the subsidy. This advance, added to the 
15s. rise with the opening of this year, brings the maximum 
for home sales to £10 8s. 6d. net per ton, f.o.t. at makers’ 
works. The export price is unchanged at £11 12s. 6d., 
but it is explained that the export drawback will now be 
reduced by lls. per ton. With accumulating difficulties, 
smelters find it impossible to meet the demands of cus- 


tomers. In spite of high prices, consumers would gladly 
place large orders. The smelter insists upon quoting 
prices “current on delivery,” whereas the consumer is 


confronted by a demand from the buyer of his finished 
material for a fixed quotation. The maker of pig iron 
will not accept risks, and insists on the cancellation of all 
undelivered material at the end of April. The Notting- 
hamshire coal strike has proved highly inconvenient in the 
Derbyshire district, where blast-furnaces have had to be 
damped down for lack of coal. 


More U.S.A. Steel Competition. 


Some uneasiness has been caused here by the 
report that further advices from the United States an- 
nounce reduction of 12 dols. in American finished steel, 
and 4} dols. in pig iron. Birmingham importers will, 
however, require to see the actual quotations before they 
think of opening negotiations. With low freights, the 
new price of 38 dols. for 4in. billets would very effectively 
compete even in this country with British billets selling 
at £12 5s., but as about £6 has to be added for freights, 
Tailway transit, &c., the American product is still excluded. 
British “semi’s” are firm at £12 5s., delivered in the 
Birmingham district, with extras for special carbons. 
Prophecies as to the probability of early inroads of 
American billets have not materialised. The freightage 
amounts to @ little over 22 dols., and ‘betore the billets 
could be delivered in this district, the price would be 
about £15 5s. to £15 10s., which is beyond the ideas of 
prospective customers. Up to now the general market 
has received very little American material, a comparison 
of prices being in favour of the home producer. American 
wire Tods have, of course, been got to relieve the stringency 
in the Bi mills, and it is stated that American 
steel strip has likewise been bought by tube makers. 
astic reductions such as those now reported would, 
‘owever, of course, introduce a new situation. Apparently 


tho only American finished steel which has yet been 





received in this country has found its way to Glasgow, 
but the arrival is regarded as very significant. The 
chief concern relates to the open markets in which we have 
so long held ® commanding position, and in this branch 
of business some cancellation has taken place. It is 
reported that a large wrought steel tube order placed with 
a Wednesbury firm has just been cancelled, owing to a 
much lower quotation from America. The destination 
of the tubes was Northern Europe. The new list of 
American prices clearly emphasises the determination 
of our only foreign competitors to institute a vigorous 
campaign for the world’s iron and steel business. Already 
Canadian buying of sheets in this country has almost 
disappeared, the Dominion apparently purchasing all its 
sheets from America. Birmingham steelmakers rely 
chiefly upon the high freights, insurance, and other 
charges as the principal obstacle in keeping out American 
steel from this country, but it is recognised that American 
competition must now be reckoned with. 


Staffordshire Steel Market. 


Finished steel bars stand at £16 10s., and it is 
significant that millowners are not in a position to enforce 
the extra 15s. recently conceded for re-rolled bars. A 
fair export inquiry has sprung up for steel hoops at 
£20 15s. to £21 5s., according to quality, f.o.b. Liverpool. 
Business in sections hangs fire owing to the delay in re- 
starting building, and to the slackness of constructional 
work generally. The district plate mills are in regular 
employment, but there is no difficulty in getting orders 
fulfilled without much delay, except as concerns plates 
of three-eighths and less. For these there is a keen demand 
for stamping and other purposes. 


Manufactured Iron Searee. 


Certain descriptions of rolled iron are this week 
quite unobtainable. Small bars appear to be most in 
demand, and at a number,of the works orders for jin. 
rounds have been turned down. The tendency of iron 
prices still appears to be upwards, especially in view of the 
scarcity of puddled bars. The output from the puddling 
furnaces, notwithstanding the efforts made to stimulate 
it, is reported to be declining rather than increasing. At 
the new figure of £13 15s. producers of puddled iron are 
able to keep on the right side, but they say the profit 
margin is very small in existing circumstances. An 
almost equal difficulty at the moment with the scarcity 
in puddled iron is to get supplies of finished iron material, 
so acute is the scarcity, and large quantities of steel are 
being substituted. The shortage is pronounced in the 
case of nut and bolt iron, and makers are ordering mild 
steel bars instead of iron to keep the machines going, 
for the call upon themis heavy. Thesteel bars are cheaper. 
They can be supplied—ordinary sizes—at about £17 as 
compared with £18 5s. 6d. for iron. Merchants find them- 
selves deluged with inquiries for iron basic rounds, squares 
and flats, but makers are not in a position to accept orders. 
There are not sufficient mills for the work that is going. 
The quotation is £21 7s. 6d.,three-eighths basis. Before 
the war, incredible as it almost seems, ‘“‘ Crown” bars, 
now £17 15s. net at makers’ works, were £6 10s. Chain 
and cable iron has risen to the neighbourhood of £19, and 
Lancashire bars for nut and bolt purposes to £18 5s. 6d., 
delivered in the Darlaston district, the native Staffordshire 
product being 5s. to 7s. 6d. less by reason of the smaller 
carriage rate. There is an insistent demand for this class 
of material, running largely on jin. and jin. sizes. A fair 
amount of activity prevails in the wrought iron and steel 
tube mills, but the position of the export trade causes some 
anxiety. 


Galvanised Sheets Falling. 


The Staffordshire and Midland makers of gal- 
vanised sheets are gradually getting their mills to work, 
but orders make a very mcdest total, and while £28 10s. 
is the normal price, it is already complained that some 
mills are accepting £27. When the trade gets into full 
swing, a sharp cut in prices is predicted, especially as 
spelter is now on the down grade. Already some of the 
Midland mills are competing more keenly for orders 
with producers on the coast. Conditions are still un- 
favourable to any general revival of the sheet trade, a 
good deal of plant being out of service. Business in 
black sheets is described as dull, though there has been no 
serious break in prices, which range up to £19 15s. for 
material of 24 w.g. 


Piecework in the Engineering Trades. 


Birmingham employer engineers learn this week 
with much satisfaction that an agreement as to piecework 
prices arising out of the introduction of the 47 hours’ 
week has been reached between the masters and the men. 
The settlement was arrived at after an eight hours long 
conference between representatives of the Engineering 
and National Employers’ Federation on the one side and 
the Amalgamated Society of Engineers and kindred 
engineering organisations on the other. 


10 per Cent. Advance in Ironworkers’ Wages. 


The ironworkers of the many English iron 
districts attached to the Midland Iron and Steel Wages 
Board have this week received a further enormous advance 
of 10 per cent. in wages. It is given as the equivalent 
of subsidies on pig iron allowed to the ironmasters and 
its consideration raises the net average selling price of 
manufactured iron for the first two months of this year, 
this week declared by the Midland Wages Board Accoun- 
tants, to £17 12s. per ton as against £16 lls. 64d., the net 
average for the two last months of 1918. The declaration 
is a surprise and the men are to be congratulated on their 
wonderful good fortune. The realised valuesfor January 
and February last of the respective classes of iron entering 
into the return figure are: Bars, £17 5s. 6d.; angles and 
tees, £17 lls. 34d. ; sheets and plates, £19 6s. 64d. ; and 
hoops, strips, &c., £18 4s, 6d. per ton. 











LANCASHIRE. 


(From our own Correspondents.) 


MancuEster, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets are now practically 
free from the danger of ccal and transport strikes, and it 
may be hoped that energy will now be devoted to increas- 
ing the supply of fuel and to remedying the manifold 
defects of our transport system, so that it may be possible 
to obtain more iron of even quality and to get quicker 
delivery of what can be made. Both these defects have 
had something to do with the stagnation of trade which has 
been such @ curious answer to the brave expectations of 
those who thought that the termination of the war would 
at once be followed by the revival of peaceful industry. 
There are, however, other obstacles in the way of this 
development, and unfortunately our Government does 
not show any equal ability to deal with them. The wisdom 
which has succeeded in averting the strike danger is sadly 
to seek when it is a question of averting or mitigating 
the price danger. Our authorities do not seem to realise 
that the whole trade of the country is in il from the 
extra t prices which have to be paid for every kind 
of produce, and that our trade cannot expand properly 
unless we are able to compete with other nations. 


Metals. 

The markets in the metal trade have been 
steadier during the past week or so, and in some depart- 
ments we have probably obtained a fair degree of stability, 
so that consumers may now buy with some confidence. 
This is almost certainly the case in the matter of crude 
and refined copper prices, and so far as they are concerned 
there is no hindrance to a revival of trade. Unfortunately, 
however, the full consumption of copper in industry 
depends upon other things besides the actual price of the 
raw metal. One wants corresponding prices in copper 
sheets and tubes, and in brass tubes—more especially 
the latter—and what is equally requisite is a reasonable 
range of prices for castings and for finished iron and steel, 
because one cannot base a prosperous and profitable 
engineering trade upon cheap raw copper alore. In all 
these respects America has now an enormous advantage 
over us, and we have nothing to set against it but technical 
skill and our hereditary engineering prestige. These are 
great matters, but they need to be supplemented by the 
reasonable competitive prices of the raw materials of the 
industry. Copper sheets are still quoted at about £30 
per ton more than tough ingot copper, and brass tubes 
at about £50 per ton more than the value of the metal 
from which they are made. These anomalies are waiting 
for adjustment, and must be adjusted before any confidence 
can be established, otherwise American manufacturers 
will obtain a hold upon the engineering trade of the world 
which they may never give up again. The prospects 
in the market for tin are still a little uncertain, and the 
price fluctuates too much to be convenient for the con- 
sumer. It is very annoying to buy two or three tons of 
tin on one day and find that by waiting till the next day 
it might have been bought at £5 per ton less. Yet this is 
what too frequently happens, and there is very little 
opportunity of making correct guesses in this market. 

ere should be better arrivals during April and perhaps 
an increase in the stocks here, while at the same time the 
present price is sufficiently high to enable us to discount 
the statements that it does not pay to produce tin. Lead 
has been an improving market for the last fortnight, and 
apparently the demands of the electrical trades are 
providing a very needful fillip. The pressure of American 
competition is less than it was, and if the demand here 
can be kept up until the house-building schemes have 
progressed it will perhaps be possible to have a steady 
market while the Government is getting rid of its stocks. 
It is reported that some substantial progress has been 
made in this direction, but we shall not know anything 
definite until the new stock sheet is published. Hitherto 
the stock has increased month by month, and it will be 
a pleasant change to see a reduction. The market for 
spelter has been steady, and there has been a very slight 
advance in the prices quoted on the London Exchange. 
Possibly this may indicate that the downward tendency 
is checked for the time, but what is wanted in this market 
is a revival in the galvanised sheet trade. At present 
the great colonial and South American markets for 
galvanised iron will not pay the prices asked here, and 
there is some danger that a good deal of our colonial 
connection may be lost. 


Pig Iron. 

The position in regard to foundry iron is prac- 
tically unchanged. Of course, there are plenty of buyers 
for any iron that can be obtained at the subsidised price, 
say, 98s. 8d. detivered here for Derbyshire No. 3, but, as a 
matter of fact, there is very little of this or of any other 
foundry iron now offering. The Derbyshire supply, if it 
can be said to exist at all, is, of course, further reduced 
by the fact that some of the furnaces are damped down 
because of the impossibility of obtaining fuel until the 
local coal strike is settled, and it is obvious that when 
these furnaces are restarted some time must elapse before 
a reliable quality of No. 3 iron will be forthcoming from 
them. A little business in Scotch iron is done occasionally, 
but sellers have very little to do at present. As for the 
usual forward business in pig iron, it is practically sus- 
pended, awaiting some degree of certainty as to the future 
prices. It was thought that the price might be based on 
£7 or £7 2s. 6d. at the furnaces—say, about £7 7s. 6d. 
delivered here—but now one does not feel so sure that the 
blast-furnace owners will be satisfied with this tremendous 
figure. Their costs must necessarily be greater as @ conse- 
quence of the concessions already made to the colliers, 
even if there should be no strike ; and on this point we are 
at present not absolutely assured, although it’is assumed, 
perhaps too confidently, that the matter is settled. No 
fixed prices were quoted here for forward deliveries of 
foundry iron, and if they were it is doubtful whether 
buyers would be willing to commit themselves. 


Serap. 
The restrictions have not yet been removed from 
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scrap, and business is much hampered, but something is 
being done here in shell scrap at £6 5s., and there is more 
inquiry than formerly for cast scrap, although dealers are 
disinclined to let any really good lots go at the official 
rates, and as a rule business is put off until the end of the 
month, when it is believed that a free market will at last 
be established. Heavy wrought scrap is not offered at 
all, but it is said that some is accumulating from the 

ing up of machinery, and is being held until a more 
reasonable price can be asked for it. 


**The Mechanicals ” in Manchester. 


The debate on Mr. Armitage’s paper at the 
Engineers’ Club on the 27th ult. was disappointing. The 
attendance was satisfactory, and amongst those present 
there were many who had had much experience of mass 
production in the last three or four years, but nobody 
seemed to have had an opportunity of studying the paper 
beforehand, and, as the author only read a few very short 
abstracts, it was a difficult matter to get up a discussion 
worthy of the subject. It would be therefore rather 
unkind to criticise some of the speakers who took part in 
the debate too severely. What Manchester engineers 
want to know is, as one of the speakers observed, how to 
avoid wasting money in addition to making it, for it is 
quite clear that even when producing in fair quantities 
the capital outlay on jigs and fixtures may easily swallow 
up any additional profit made in the manufacture of 
articles. Everybody is prepared to admit that properly 
designed jigs tend to cheapen production, give inter- 
changeability, and eliminate much fitting, but there are 
some jig draughtsmen who, if they are “‘ given their head,” 
will design a jig that will cost nearly as much as the tool 
on which it is employed. Although there are many 
engineers in this district who do not manufacture in 
sufficient quantities to employ planning and progress 
departments, there are very few who do not make use of 
jigs pretty extensively, and some of the leading makers 
of textile machinery have been fully alive to the necessity 
of these adjuncts to successful workshop organisation for 
a considerable time. 


The Engineers’ Club. 


At the annual general meeting of the Manchester 
Engineers’ Club, which was held on the 24th ult., Mr. 
Daniel Adamson was elected President for the ensuing 
year. The Club is to be complimented on its choice, for 
Mr. Adamson had probably more to do with the formation 
of this highly successful institution than anybody. He 
was the first chairman of committee, and has always taken 
a very lively interest in the Club’s affairs. The retiring 
President is Mr. Joseph Stubbs, who filled the post very 
effectively for the maximum period which is permissible 
under the rules, namely, two years. During this period 
the Club’s membership has outgrown the accommodation 
provided by the present premises, and as there is a lengthy 
waiting list, it behoves the committee to “ take time by 
the forelock *’ and secure a building worthy of this great 
engineering community. When all the other large engi- 
neering centres have followed Manchester’s example by 
the formation of similar institutions a scheme for the inter- 
change of membership must be effected. The time is 
probably not far distant, for the subject is now receiving 
attention in Newcastle, Liverpool, Cardiff, and Birming- 
ham. When will London engineers provide themselves 
with a club of their own ? 


The Insurance of Power Plant. 


Speaking at the annual meeting of the share- 
holders of the British Engine, Boiler and Electrical 
Insurance Company held a few days ago in Manchester, 
Mr. R. C. Longridge made a statement which reflects on 
the skill of our power plant engineers, and which is not 
quite in accord with experience. He said that the steam 
turbines and gas engines in use now were often much 
larger than any that were met with a few years ago, but 
reliability had not kept pace with the development in size, 
so that accidents were relatively more numerous and 
infinitely more costly. Coming from the chairman ot an 
insurance company, the statement will no doubt be some- 
what discounted by those for whose benefit it was made. 
Recent experience of these large units in this country at 
any rate does not seem to justify such a statement, 
especially when the conditions under which all power plant 
has been operating during the last four years is taken into 
account. Nevertheless, as Mr. Longridge remarks, in 
view of the abnormally high cost of repairs, power users 
will be generally well advised to take every precaution 
by arranging for the regular inspection of their plant by 
experts te minimise the number of breakdowns and 
stoppages. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The demand for hematite pig iron is well main- 
tained both for ordinary sorts and best qualities of metal, 
and there is every reason to expect that this will be the 
case for a long time to come, and that smelters will have 
their hands full in supplying requirements. Local steel 
makers are wanting good deliveries of iron. The pro- 
duction has been easier during the past week owing toa 
breakdown in the gas plant at the Barrow Ironworks, and 
for several days the furnaces were doing nothing. Then 
at the Backbarrow Works the charcoal blast-furnace 
put into operation some three weeks ago gave out, and 
thus the output of high-grade iron was cut off. It may 
be some time before repairs can be carried out at these 
works. Prices are still at the full maximum level, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton and special brands are at 140s. per ton, both f.o.t. 


Iron Ore. 


The iron ore trade is busily employed, and a good 
output is being maintained. This is necessary to meet the 
keen demand on the part of smelters, and expansion is 
necessary all round. Importations of Spanish and North 
African ores are well maintained. 


Steel, 
. _ _ In thejsteel trade there has been an easing down 
in activity at Barrow, consequent upon the breakdown on 


the ironworks side of the concern, and only minor branches 
have been at work since Thursday last, but a restart will 
be made during this week. At Workington the mills are 
well employed. The general demand for steel is active. 
Rails of heavy section are at £10 17s. 6d. to £11 per ton, 
light sections £13 10s. to £17, and heavy tram rails are at 
£17 to £18 10s. per ton. Billets are at £10 7s. 6d. to £11 
per ton, and ship plates are quoted at £11 10s. and boiler 
plates at £12 10s. Nothing, however, is being done in 
plates at present. The foundries are busy. 


Fuel. 

There is a brisk demand for coal, and steam sorts 
are at 32s. 6d. to 33s. 6d. per ton delivered. House coal 
is quoted at 32s. 4d. to 42s. 4d. per ton delivered. For 
coke there is a brisk demand, with East Coast qualities 
at 39s. to 41s. 9d. per ton delivered and Lancashire sorts 
are at 37s. 6d. per ton delivered. ~ 








SHEFFIELD. 
(From our own Correspondent.) 
The Value of Research Work. 


One of the most hopeful features of the industrial 
situation here is the recognition by certain of the lighte: 
trades of the necessity for applying themselves more 
definitely to research work. The vital importance of this 
matter was long ago fully recognised by all the leading 
branches of the steel industry, and accounts, of course, for 
the remarkable progress made. Without that work, 
ordnance, armour plate and shell steel could not have 
attained their present high standard of quality, nor could 
high speed steel have become what it is to-day. Neither 
would there have been manganese and stainless stecls. 
Through the work of the laboratories the quality and 
character of special steels are constantly being improved. 
Research extends to many other departments also ; but 
in the past little or nothing of the kind has been done in 
the interest of files, edge tools, and cutlery. Now, however, 
a change is taking place. It is being recognised in those 
branches that success in the future will depend not only 
upon quality, but quantity with quality. It has been 
claimed—and not without ground—that the old rule-of- 
thumb methods had their good points, but they never could 
guarantee uniformity, and they were incapable of any 
great increase of permanent output. It is therefore now 
admitted that in the file making, as in edge tool and cutlery 
manufacture, engineering principles must be made the 
basis of the method of production, and upon that sound 
foundation an output of uniform quality with quantity 
will be assured. In all three branches it is meaning quite 
revolutionary changes, which obviously cannot all be made 
at once ; but whilst the edge tool people are perhaps looking 
rather askance at some of the innovations necessary, as 
if a little sceptical even yet of their utility, the file trade 
is advancing satisfactorily in the direction indicated, and 
if cutlery manufacturers are not quite so forward, they at 
least admit that the methods which have passed muster for 
so many centuries, with scarcely a suggestion of change, 
must be scrapped—that even the buildings used as works 
will have to be abandoned gradually, as being unsuitable 
for conversion to modern needs. This is the spirit which is 
going to win. 


Government Aid. 


So far as file manufacture is concerned research 
work must include an ascertainment of standard specifica- 
tions for the making of steel for the various classes of files, 
as well as the best hardening and other processes, and the 
right design of machines for forging, grinding, cutting, &c. 
It is possible that a certain amount of hand work may 
always be don. In file factories to-day equipped with 
machines for most of the operations there may still be 
found stalls, or working places, reserved for craftsmen 
whose implements are of the same kind as were used 
centuries ago. In such a modern factory I have seen men 
and women cutting files by hand in a most primitive 
fashion, but with remarkable skill. Of course, scarcely 
two files could be precisely alike, and the operation is a 
painfully slow one. Last week Mr. Abbott, of the Govern- 
ment Research Committee, was in Sheffield inquiring into 
the pesition of the three trades mentioned, with a view to 
a State allowance being made for.research work, and, from 
what I learn, he was considerably surprised at the 
divergent views expressed. The inquiry covered three 
days, representatives of the different trades being met 
each day. Mr. Abbott’s mission was to ascertain how 
much each trade would contribute per annum for research 
work for five years. The cutlery manufacturers pleaded 
poverty ; the file people were anxious to get something of 
the kind going and ready to put up a certain sum per 
annum, on condition that the Government contributed in 
equal proportion ; but the edge tool, machine knife and saw 
makers seemed a little doubtful about how they were 
going to benefit particularly. In the result a proposal was 
put forward for uniting the three trades for research pur- 
poses, with which object a meeting was held at the Univer- 
sity—which has become the centre of the forward move- 
ment—on Wednesday last. It is understood that if the 
combined trades would put up, say, £8000 over the next 
five years for research purposes, the Government would 
contribute an equal amount. 


Turning to the Engineers. 


In the main, the research work would have to be 
devoted to the machinery question. For instance, when 
the cutlery industry pleaded poverty, it was not without 
reason, because in the past, in pre-war days, output was 
not a tithe of what it should have been, and consequently 
manufacturers had very little opportunity of making large 
profits. Now they realise their mistake, and are turning 
to the engineering profession for assistance in the work of 
putting cutlery production upon a sound mechanical 
basis. They even go so far as to admit, as already stated, 
that most of the existing cutlery works are far too anti- 
quated to lend themselves to reconstruction—that what 
they need are new buildings. To show that they are 





thoroughly in earnest in the matter, I may mention that 


‘on Tuesday about sixty representatives of employers, 


<== 
managers and workmen undertook a journey to Burnage 
a rural suburb of Manchester, to inspect the works of the 


Hans Renolds chain-making firm, for the sole pu i 
seeing for themselves how a works should be laid out pee 
how various departments should be organised, 
perfect system of costing be carried out. Personally | oA 
charmed with all I saw at Burnage, but most remarkable of 
all, I thought, was the fact that busy men like these—ths 
cutlery industry is driving busy just now—were pre; 
to sacrifice the greater part of a day, paying their own 
expenses, in order to learn, at first hand, some of the 
secrets of successful works organisation. The management 
at Burnage could not have been more courteous, and the 
fact that Renolds is essentially a specialising firm was 
particularly helpful, because the cutlery trade is just now 
iseussing a plan for co-operation upon such lines that 
certain kinds of work coming to the industry might be 
undertaken by firms specially adapted for it, so that, to 
an extent, the leading businesses would become Specialised, 
thus greatly facilitating output. The Burnage visit was 
perhaps the more interesting from the knowledge that 
most of the steel used there is got from Shefticld firms 
though for tube material the Birmingham market is used," 


Some Sheffield War Figures. 


A suggestion I made recently to the Sheffield 
Corporation was that steps should be taken, whilst the facts 
are easily available, to place on record statistics of the 
stupendous work which Sheffield accomplished in the 
production of war material. At the meeting held last week 
Vickers’ directors addressed themselves more particularly 
to the future than to the past, but the subsequent meetings 
of Wm. Jessop and Sons, and Hadfields, Limited, were rich 
in figures relating to war output, and made one wonder, if 
these were the records of two firms only, what Sheffield’s 
total efforts must have amounted to. Regarding Jessops, 
it will be recalled that it was a subsidiary of that company— 
J. J. Saville and Co.—that carried through the exclusive 
manufacture of the cutlery blades for the wonderful 
paravanes, though two firms here, I believe, and one in 
Lincolnshire, made paravanes from Saville’s steel. Before 
the war Jessops made very little rifle barrel steel, but that 
fact did not prevent them turning out nearly 2,000,000 
rifle barrels for the Allies, representing 3500 tons in 
finished weight, beside more than 500,000 nickel barrels 
for light Lewis guns—in fact, Jessops made almost all the 
steel used for that particular class of weapon. As to 
Hadfields, whose factory has undergone enormous exten- 
sions since August, 1914, reckoning from that date to 
about the end of 1918, the company melted 630,000 tons of 
steel, all but 10 per cent. being high-class alloy material, 
Almost 100,000 tons of steel were electrically melted, 
and, including expenditure on war work in its National 
Projectile Factory, the company carried out and supplied 
products of a total value of £36,000,000. Nearly 2,500,000 
shells of twenty different types were made for the War- 
office, and about 1,000,000 shells of thirty-seven kinds, from 
22 pdr. to 30 ewt. armour-piercing projectiles for 18in. 
guns for the Admiralty. In addition, Hadfields began 
making guns in the spring of 1917, and beside turning out 
250 complete weapons, including howitzers up to 8in. 
calibre, the firm relined 700 guns of a like size, and made 
3500 tubes, and almost as many trench howitzers. Besides 
those things the company made conning towers for war- 
ships at the rate of one per week, and supplied meanwhile 
tank and aeroplane material, railway track and locomotive 
work, and other war requirements. Speaking at the meeting 
Sir Robert Hadfield referred to Hadfield’s success in having 
a tender for the supply of large calibre armour-piercing 
projectiles accepted by the United States Government, and 
said the company had just received a cable from America 
to the effect that one of their recent proofs of armour- 
piercing shell had given some of the best results ever 
obtained at any proving ground. The I4in. shell had 
perforated unbroken a 13}in. hard-faced armour-plate 
inclined 10 degrees, it being only necessary to fire two 
instead of four projectiles, as allowed in the specification. 
Mr. Schwab, of the Bethelem Steel Company, had admitted 
that his company had only been able to meet the American 
Government’s requirements at a considerable loss. 


General Conditions. 


Except that a more decided move is now being 
made in tramway and railway steel, there is no great change 
in general coaditions, a good deal of the waiting attitude 
still being manifest, save in the lighter departments, 
which fully maintain their activity. Plenty of inquiries 
are coming forward, but they are slow in materialising. 
There seems a stronger hope, however, that a change for 
the better is near at hand. A considerable amount of re- 
arrangement is being made to suit the demands for shorter 
hours, and a few weeks should find things working smoothly 
under the new order. In some directions exp.rts are mm- 
proving, but for France it is scarcely the case, the official 
restriction on imports on the other side of the Channel 
being rather severély felt here. The fact that the Temple- 
borough Rolling Mills are now completed, and that some 
important plant expansion has been undertaken at Park 
Gate, reminds me that Firths’ new open-hearth furnaces 
are making good progress, and that Cammells’ new 
Siemens steel melting department at Penistone—such 4 
conspicuous feature from the railway—is nearing com ple- 
tion. The Sheffield Corporation has taken in hand 
relaying of the tramway tracks, and is getting ahead with 
the work, though greater progress would be made if more 
of the right kind of men could be found. One of the 
attractions held out is a guarantee of at least twelve 
months’ work. In addition to these renewals the Corpora- 
tion’s plans include the making of new routes and the 
extension of existing ones. 


Iron, Steel, and Coal. 


Another month may see some important price 
changes in pig iron, the market for which is at present 
listless. The subsidies, it is said, range from a minimum 
of 20s. to as much as 60s. per ton, so what is going to happen 
to market values when the subsidies are removed may be 
conjectured. The restrictions on the price of high speed 
steel are to be removed, and the general steel market will, 
of course, be influenced by the readjustments made in iron 
values. The scrap market is a most difficult one, and at 





the moment very little business seems possible. Regard- 
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coal, the outlook appears to be quite hopeful of a 
aceful ending of the labour troubles, in which case con- 
sumers of steams will have little to complain about on the 
score of supplies. For some time they have been steadily 
puilding up reserves, where there is ground room at the 
works. Gas and railway companies are able to progress 
with stecking, though their reserves are still below normal. 
Slacks are in strong demand, and blast-furnace coke goes 
away freely. House sorts are not easy to secure. Best 
South Yorkshire steam hards are quoted 23s. to 23s. 6d.; 
Derbyshire, 22s. 6d. to 23s.; seconds, 21s, 6d. to 22s.; 
cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s.; best hard slacks, 
18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; soft nutty, 
17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and small slacks, 
13s. to 14s. For house sorts, branch is quoted 27s. to 
97s. 6d., and best Silkstone, 23s. 6d. to 24s. 6d., all per 


ton at pit. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 


Business in the Cleveland pig iron trade is still 
confined to the satisfaction of the needs of the moment. 
Forward business is absolutely neglected. Upon both 
buyers and sellers a waiting policy has been imposed 
by force of circumstances. The payment of State sub- 
sidies is to cease at the end of the present month, and an 
upward leap in prices is then inevitable in order to meet 
the loss of the subsidy, but forecasts as to the extent of 
the advance vary considerably, and consequently there 
is no basis for business beyond the month of April. It 
has perhaps been somewhat hastily assumed that with the 
withd'awal of the subsidy price contrcl would cease, 
but this by no means fcllows. It is still pessible, and even 
probable, that the Government will continue to fix values 
in order to prevent famine prices, and perhaps in the 
course of a week or so some official intimation on the 
subject may be forthcoming. An early indication of the 
policy to be pursued is certainly very desirable, and would 

ive a much-needed stimulus to the market. In the 
meantime the demand for iron for home consumption is 
quiet, and all inquiries for export—except in the case of 
a few small parcels for the Allies—have to be turned down, 
owing to the lack of iron. The need for increased output 
has long been apparent, and there are in this district 
quite a number of furnaces which could be quickly put 
into operation if only a sufficiency of raw materials at a 
reasonable price could be secured. That, however, is still 
the difficulty, and until the uncertainty as to prices 
is also cleared up no move in the direction of increased 
output can be anticipated. The truck position shows 
little improvement. The price of No. 3 Cleveland pig 
iron and the lower qualities is 953. per ton for home 
consumpticn and 145s. per ton f.o.b. for export, whilst 
the expcr. figures are 99s. and 150s. per ton respectively. 


Hematite Pig Iron. 


There is little change in the position of the East 
Coast hematite pig iron trade. The output has over- 
taken the home demand, and licences for export are now 
being more freely issued, but tonnage is scarce, and the 
foreign demand not quite so pressing. The home price 
of mixed numbers is still 122s. 6d. per ton, and for export 
172s. 6d. per ton f.o.b. 


Iron-making Mate: fals. 


In the foreign ore trade consumers are still 
pursuing a waiting policy. Their immediate needs are 
adequately covered, and they appear to be anticipating 
a fall in freights. The supply of blast-furnace coke is now 
sufficient to meet the needs of the trade, and as all deliveries 
to the furnaces are subject to the subsidy, makers continue 
to supply at 35s. 6d. per ton delivered at the works. 


Iron and Steel Exports. 


An encouraging increase in the exports of manu- 
factured iron and steel is recorded in the official returns 
for the Cleveland district during March. The total 
reached 21,615 tons, as against only 8554 tons in the 
previous month and 18,080 tons in January. Not since 
October, 1917, has such a total been recorded, and at a 
time when the pessimists are busy circulating stories 
of orders which the British steel manufacturers have lost 
it is a pleasure to point to these figures as tangible evidence 
of the activity of the British steel industry. The shipments 
of pig iron, however, showed practically no improvement, 
but this is not surprising in view of the situation of the 
trade. The output of pig iron still falls so far short of the 
requirements of British consumers that any exports can 
only be effected at the cost of serious trouble and incon- 
venience to the home trade. The total for March was 
12,200 tons, as compared with 11,920 tons during the 
twenty-eight days of February. Nearly half of the pig 
iron shipped went to Scottish and East Coast ports, owing 
to the inadequacy of the railway facilities. 


Manufactured Iron and Steel. 


All branches of the manufactured iron and steel 
trade are fairly well employed. The shortage of coal, 
which has caused great inconvenience to manufacturers 
for some time past, has been relieved to some extent during 
the past week, and the steel plants which had been idle 
are in full swing once more. There is no news of any 
business in American steel in this district. The possibility 
of American competition is not ignored, but for the time 
being steel makers are immediately concerned as to the 
outcome of the miners’ ballot. The shipbuilding and 
general engineering establishments continue to make 
heavy demands upon the plate and rolling mills, ship and 
boiler plates and sections being much in evidence. The 
bulk of the output is, of course, requisitioned for home use, 
but overseas customers are keen on securing increased 
supplies of both finished and semi-finished steel, and, 
although handicapped in many ways, manufacturers are 
making every effort to meet these demands. In the 


hands of consumers. The principal quotations for the 
home trade and export prices are as quoted last week. 


Shipbuilding 


Considerable activity prevails in the shipbuilding 
and repairing trade on the North-East Coast. There is 
a large number of vessels lying in the rivers awaiting 
repairs, and many are meeting with substantial delays. 
The men are working full time, but to a great extent refuse 
to put in overtime, which prevents repair and other work 
being carried out as quickly as it otherwise could be done. 


The Coal Trade. 


The coal trade continues to move on brisk lines, 
and, while the output is fully up to the recent average, 
and shows an increase on last week, all the prcduction is 
readily cleared off. The demand for the home industries 
and railway works is heavy, added to which there is keen 
pressure from France and other Allies. Thus the amount 
of coal left for the open market is very limited, and shows 
no signs of any great improvement during the current 
month. There is, of course, still seme hesitation to 
operate ahead pending the miners’ ballot. Many shippers 
do not feel inclined to commit themselves, and prefer to 
wait on to the middle of April. Others, however, are ready 
to deal with all April deliveries. For the open market 
buyers are sending forth innumerable inquiries, and also 
hold ample supplies of tonnage. There is a large amount 
of tonnage lying in the loading ports at present, and many 
vessels have been detained for two or three weeks. It is 
expected, however, that the bulk of this will be cleared 
off during the next week or two. With the labour troubles 
out of the way there would be considerable activity. 
All official minimum ccal prices for neutral buyers have 
been raised by 15s. per ton. This advance, however, 
except in very few cases, dces not affect the market values, 
as the recent current prices were ruling at much higher 
figures. For instance, whilst best steams become a mini- 
mum of 85s., the actual market velue is 90s., and for 
Tyne prime gas 70s. as the minimum was certainly the 
lowest current value. In the case of second gas ccels the 
nominal open market price was 65s. to 67s. 6d., while the 
minimum now becomes 67s. 6d. Ccking unscreened, 
which ranged from 55s. to 60s., now becomes about 70s. 
Neutral buyers are keen, and do not hesitate at prices, 
their main object being to get early delivery. All descrip- 
tions of Nerthumberland coa) are moving freely. Durham 
gas ccals are stiffly held. There is a heavy home and 
Allied demand, with the result that little or nothing is 
offered for neutral shipment. The new prices are stead ly 
quoted, prime gas being 70s. to 72s. 6d. and second gas 
67s. 6d. Bunkers are quiet. There is little neutral 
demand, owing to tonnage being held up, but values are 
firm at 70s. for best quelities. The coke trade is good as 
far as open business is concerned, for all home works‘ 
demands and official Allied supplies are above the pro- 
ductive total. Consequently for other shipments supplies 
remain unobtainable, and values are nominal at 70s. for 
any description. The maximum quotations for the Allies 
and the principal quotations tor the home trade are 
unaltered. 


The Miners’ Ballot. 


The miners in Northumberland and Durham will, 
it is confidently expected, vote strongly in favour of a 
settlement on the terms named by the Government. 
The prevalent feeling is that the utmost concessions have 
been gained at the present juncture. Opinion amongst 
the Cleveland ironstone miners is also distinctly favourable 
to a settlement. The Government’s offer with regard to 
hours represents & reduction of an hour per day for under- 
ground workers in the Cleveland district, where for forty 
years they have had the eight-hour day. At the beginning 
of this year an agreement was reached which reduced 
the surface workers’ hours to forty-nine per week, and 
under the new terms they will be further lessened by two 
and a-half hours. As the Cleveland mines come within the 
scope of the Coal Mines Act, the workers at the ironstone 
mines will benefit equally with the colliery workers in the 
advance of wages offered. 


Curious Situation in the Spelter Industry. 


A curious situation has arisen in the spelter 
industry at Hartlepool through the repatriation of skilled 
Belgians. It appears that a remarkable prejudice exists 
amongst British workmen against being employed in 
the industry, and as the result of the withdrawal of a large 
number of Belgians the Sulphide Corporation, Limited, 
has been compelled to close down thirteen of the sixteen 
furnaces at its Hartlepool works. The firm has tried its 
level best to obtain British labour for the more skilled 
work, but has met with no success. The matter has been 
taken up by the Hartlepools Advisory Committee, and 
in the course of a discussion on the difficulties created 
Mr. J. G. Morgan, of the National Union of Workers, 
admitted that there was an unaccountable prejudice 
on the part of the British workers against this particular 
industry. Nobody was more wishful that the industry 
should be carried on by British labour than the officials 
of the union, but this prejudice—an entirely unjust one 
in their view—seemed irremovable. The union, he 
added, realised that if the Belgians were brought back 
it would not result in more British people becoming 
unemployed, but would, in fact, lead to more receiving 
employment at the works. The Advisory Committee 
has decided to request the Minister of Labour to approach 
the department concerned in order to obtain permission 
for about thirty skilled Belgians to return from Belgium 
to resume employment with the Sulphide Corporation, 
and for the Belgians at present with the firm to be retained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Commission. 
A DELEGATE conference representing the South 





finished iron trade plants are fully occupied in turning 
out a large volume of work which goes immediately into the 


Wales miners met on Monday at Cardiff to consider the 


report of Mr. Justice Sankey and his co-signatories, and 
decided by. a majority of 66 to recommend the workmen 
to vote against its acceptance at the forthcoming ballot. 
This decision was reached despite the advice of the leaders, 
including such advanced men as Mr. James Winstone 
and Mr. George Barker, and, although the result has 
caused a feeling of disappointment, still it came as no 
surprise. It is not the first time that leaders’ counsel has 
been flouted, and doubts are raised whether the views of the 
majority at t! is conference will be borne out by the ballot. 
Representatives at the conference who were opposed to 
the Sankey terms made as much as possible of the con- 
tention that the position of surface workers was not going 
to be improved commensurately with that of underground 
workmen. The hours of the latter would be reduced 
to forty-two per week, while the surfacemen would have 
to continue working 46} hours a week. Some delegates 
went so far as to attempt to over-ride the decision of the 
Miners’ Federation of Great Britain by submitting a 
resolution that the forthcoming ballot should be dispensed 
with, and that the result of the ballot on the miners’ 
demands should be allowed to stand. This no doubt 
would have suited the purpose of the extremists admirably, 
but the move was not successful, as the president, Mr. W. 
Brace, declined to permit the question to go to a 
vote. The actual voting on the resolution that the con- 
ference should strongly recommend the coalfield to vote 
‘‘ No” in the ballot was 168 for and 102 against, there 
being therefore a majority of 66. It is very singular, 
however, that when the conference met on Saturday— 
being adjourned to Monday—the delegates present from 
the various lodges numbered 236. It is stated that this 
was the number that attended the adjourned sitting on the 
Monday, or at any rate should have been, yet it is curious 
that the total voting on the Sankey report, which was 
taken by “ show of hands,” came to 270. It is also 
alleged that in one instance certainly a delegate who had 
been instructed to vote for the acceptance of the Sankey 
award threw in his vote quite contrary to his directions, 
which shows how necessary it is for a ballot of the men 
themselves to be taken. 


Coalfield Less Troubled. 


Affairs in the South Wales coalfield this week 
have not been so turbulent as was the case last week, 
when over 50,000 men at one period were out on strike, 
the number, however, diminishing towards the end of the 
week. A full start was made on Monday, except at the 
Dowlais and Ebbw Vale collieries, at both of which local 
disputes were the cause of the trouble. It was decided, 
however, on Tuesday that the Ebbw Vale men should 
return to work at once on their old terms and conditions, 
while in the case of the Dowlais miners the Executive 
Committee of the South Wales Miners’ Federation has 
been given a week in which to settle this dispute. The 
cause of the strike of the Ebbw Vale miners was the action 
cf the management stopping all allowances. According 
to a statement of the managing director of the Ebbw Vale 
Company, the collieries were stopped during the war on 
no fewer than 141 pit days. As a result of the constant 
pressure, the men succeeded in introducing allowances 
of every conceivable kind and in every conceivable place 
until the earni of the men are on allowances 
and consideration rather than on the getting of coal. The 
management considers it is high time there was a reversion 
to the proper price list appertaining to the Ebbw Vale 
collieries, which are the only pits in South Wales where 
small coal, as such, is paid for. The stoppage of the men 
was quite unauthorised. 


Steel Works Close Down. 


The announcement last week-end of the closing 
down of the Ebbw Vale Steel Works, involving 5000 work- 
men, came somewhat as a surprise, the reason for the 
stoppage being the shortage of raw material and empty 
wagons. The furnaces are not being drawn, but merely 
‘** damped down,” and it is hoped that the closure will not 
be of long duration, unless the management decides to 
commence carrying out extensive repairs, as it is known 
that during the war the Ebbw Vale Company made every 
effort to turn out every possible ton of steel that could be 
drawn from the works. Recently, owing to threatened 
labour troubles, stringent orders were issued, particularly 
by the railways, concerning traffic, which meant that there 
was no clearance from the works, resulting in congestion 
at the docks and making a continuous supply of raw 
materials such as iron ore very difficult. The scarcity 
of wagons became acute, and last week the culminating 
point was reached, as iron ore and other commodities 
touched their lowest limit. At the same time the works 
were choked up with loaded materials. In these circum- 
stances the management decided to close the works. 


South Wales Coalowners’ Association. 


Mr. A. S. Tallis, the managing director of the 
Tredegar Iron and Coal Company, Limited, is the new 
chairman of the South Wales Coalowners’ Association 
for the ensuing year, and Mr. F. Llewellin Jacob, general 
manager of Ferndale Collieries, is the vice-chairman. The 
report concerning output showed that for 1918 the total 
production was 40,320,426 tons, of which 27,392,106 tons 
was from the Cardiff district, 9,184,946 tons from the 
Newport district, and 3,743,374 tons from the Swansea 
district. The total amount of assurances for 1919-20 
is 45,022,064 tons, as compared with the total of 43,373,745 
tons for 1918-19, an increase of 1,648,319 tons. At a 
meeting of the Association on Saturday consideration was 
given to the question of taking steps to amend the deed 
of arrangement to enable the Assoc ation to deal with 
commercial matters and pass such resolutions as may be 
decided on. The motion was unanimously agreed to, 
and it was decided to form a commercial committee to 
draft a scheme for such alteration of the deed of arrange- 
ment as will permit the Association to deal with commercial 
subjects. Although to a large extent the members of the 
Association by passing this resolution have put themselves 
in order, as in the past the commercial aspect of matters 
has had to be dealt with, the way is now open to much 
greater and more important phases of the subject. It will 





not come as any surprise if in the future.a serious attempt 
is made to regulate the price of coals, &c. _ __ 
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Trimmers’ and Tippers’ Demands. 


The claims of South Wales coal trimmers and 
tippers respecting hours of work, &c., have again been 
under consideration at a conference representing all 
interested parties, and although no binding agreement 
has as yet been reached, the outlook is brighter. A general 
agreement has been arrived at which is likely to lead to a 
satisfactory settlement of the problems so far as it affects 
Cardiff, Barry, and Penarth. The application of the 
shorter working week, however, as it will affect Newport, 
Swansea, and Port Talbot, is to be a matter for further 
local negotiation. Minimum standard payments have 
been recommended for the tippers in all the ports, and as 
they will increase potential earning power, it is felt 
that they may determine the trimmers in the ports where 
agreement has not been reached to make mutual and 
amicable arrangements. As far as Cardiff, Barry and 
Penarth are concerned, the employers’ and the workmen’s 
sides have agreed to recommend that the hours shall be 
8 a.m. to’5 p.m. for the day shift and 9 p.m. to 6 a.m. for 
the night shift, with an hour’s break for meals in each shift. 
Saturday work is from 8 a.m. to 12 noon, thus making a 
total of 84 hours per week. The conference has been 
adjourned until Monday next. 


Current Business. 


There has been very little business on the coal 
market this week, coals being so tight, but the position 
is certainly better inasmuch as very satisfactory outputs 
are reported, whi'h ae enabling the authorities to release 
coals more freely. Last week the position was un- 
doubtedly very difficult, and it indicates the serious 
view entertained regarding the outlook that some steamers 
were bunkering to go out to America to load American 
coals for Italy. These arrangements, however, have now 
been cancelled, as they are unable to secure cargoes of 
South Wales coals. The market is, however, suffering 
from the effects of so many men being on strike recently, 
as most collieries are so much in arrear that they cannot 
entertain fresh business for early loading. Coals are being 
released more freely for shipment to neutral destinations. 
There are steamers in dock which have been waiting a 
month for supplies, and now that it is possible to meet 
requirements bétter the authorities are seeing that those 
vessels which have had to wait longest get their cargoes 
first. All grades of coal are very scarce, and even inferior 
smalls are not excessive in supply. The home demand for 
coals is very active. The zone scheme in operation in the 
South-Western counties came to an end last month. 
Monmouthshire collieries will continue to send coals to their 
respective districts in the South-Western area, but all 
transactions will be carried on directly between the 
consumers and the colliery companies instead of through 
the zone representatives. The patent fuel trade is actively 
engaged, and there is rather more inquiry for coke, but 
pitwood supplies continue very short. There’ is no change 
in the schedule prices ruling for coals, &c. 

LATER. 

The coal market continues very firm, but tho 
situation generally is better. There is a good supply o 
tonnage and production is satisfactory, while traffic 
conditions on the railways are improved. Collieries are 
very busy, and loading operations are active. The 
Ebbw Vale men decided to resume work at a mass meeting 
on Wednesday, so that the only stoppage of any account 
in the coalfield is at the Dowlais collieries. All grades of 
eoal are in strong demand. Colliery companies on Wed- 
nesday received notification from the financial advisers 
of the Coal Mines Department, that in view of the adoption 
by the Government of the recommendations in Mr. 
Justice Sankey’s report, it will be necessary that the 
accounts of every cclliery undertaking should be closed, 
including briquetting plants, washeries, coke ovens and 
by-product plants, and audited as at the 3lst December, 
1918. Audited accounts must, in future, be made up to 
30th June and 3lst December in each year. Collieries 
are requested to take immediate steps to carry out this 
instruction, for which purpose, stocks, if not actually 
taken at 3lst December, must be estimated as accurately 
as possible. 


Newport. 


The market shows a very firm tone, all collieries 
being well booked up, while there is an adequate supply 
of ready tonnage. Coals are insufficient to meet the 
heavy demand ruling. 


Swansea. 


The anthracite market shows very little, if any, 
change, and the conditions are none too satisfactory. 
An improved supply of tonnage would be welcomed. 
Anthracite large is rather on the easy side, except Red 
Veins, which are steady. Beans are in fair supply, 
machine-made descriptions being steady. Steam coals 
are rather scarce in the case of large qualities, but smalls 
are excessive. 


Tin-plates. 


The tinplate market continues very firm on the 
good inquiry ruling. Shipments have recently been in 
excess of the average for some time past. Production 
is handicapped by the shortage of material and labour. 
Quotations : Block tin, £226 5s. per ton cash; £224 per 
ton three months ; copper, £79 per ton cash, £77 10s. per 
ton three months. Lead: Spanish, £27 per ton cash, 
£25 per ton three months ; spelter, £37 15s. per ton cash, 
£35 10s. per ton three months. Sheet and tin-plate bars, 
£12 5s. per ton f.o.t. makers’ works. Tin-plates for home 
market, 33s. 103d. per basis box net f.o.t. makers’ works. 








SCOTLAND. 


(From our own Correspondent.) 


Shipbuilding. 


Tue shipbuilding output on the Clyde during 
March was @ decided improvement compared with that of 
the preceding two months and compared favourably 





with pre-war periods. The three months’ average, how- 
ever, is far below the usual, and it is quite evident that a 
lot remains to be done before conditions attain a pre-war 
standard. The number of vessels launched during the 
past month amounted to thirty-two of 40,242 tons, com- 
paring with twelve of 22,322 tons in February, and ten 
of 15,117 tons in January of this year. Of the vessels 
launched, five were of 5000 tons or over, four for private 
owners and one for the Saipping Controller. New contracts 
announced include two geared turbine steamers of 9500 
tons each to be constructed by Messrs. Napier and Miller, 
Old Kilpatrick, for the Norwegian-Ameriean Line. A 
number of protests have been sent to the Admiralty 
regarding the stoppage of Clyde warship work and the 
consequent large additions to the number of the unem- 
ployed. 


River Forth Scheme. 


The County Clerk of St'rling has made intimation 
of the intention to apply to Parliament for a Provisional 
Order to cons‘itute a Forth Conservancy Board for the 
improvement, control and maintenance of the river Forth, 
between the old Bridge of Stirling anda m'le anda half east 
of the Forth Bridge. Powers are to be sought to reclaim 
lands and to make or acquire harbours, docks, piers, &c. 
The b dies to be represented include the County Council: 
of Fife, Stirling, Linlithgow and Clackmannan, the 
Admiralty, Boards of Trade and Agriculture, and the 
North British and Caledonian Railway Companies. 


Ballachulish Slate Quarries. 


The Government has arranged to take over the 
Ballachulish slate quarries on lease for a term of years, 
and to run them as a national undertaking. 


Ironworkers’ Wages. 


The average net selling price of iron during 
January and February has been certified as £16 17s. 10d. 
per ton, and the secreta~ies of the Scottish Manufactured 


Iron Trade Conciliation Bcard have been notified accord- 
ingly. This means an increase in wages of 10 per cent. 
Pig Iron. 


The intimation of a new maximum home selling 
price for pig iron has just been announced, and it now re- 
mains to be seen what the effect on business will be. Up 
to the present outputs have been hardly more than suffi- 
cient for the loce.] consumer, and at the same rate of pro- 
duction, the higher prices are not likely to make much 
difference. The outlet for hematite and forge qualities 
locally is continuous, and foundry iron, which was mostly 
involved in the export turnover, has been and remains 
scarce. 


Finished Iron and Steel. 


Business generally is still retarded by the 
uncertainty at present pervading trade circles. Home 
transactions are numerous enough, but are mostly 
against immediate requirements, and both sellers and 
buyers are acting with the greatest caution. The steel 
works are fairly well filled with orders for home delivery 
but the absence of shipping orders is painfully evident. 
Steel sheets are busy, and a lot could be done in galvanised 
material if the price were more reasonable. The malleable 
ironworks have a steady demand for engineering, ship- 
building and agricultural material, and so long as this 
remains, there would be little to worry about. If this 
were to fail, however, the prospect of doing business at the 
present rate of prices would be far from rosy. As regards 
export sales can hardly be concluded at £18 7s. 6d. per 
ton, and with the price now at £20, the opportunity 
appears remote. 


Coal. 


There has been little change in the Scotch coal 
trade during the past week. Deliveries continue short 
and collieries appear to be reserving part of their output 
against a pcssible stoppage. The home industrial and 
household demand shows no tendency to decrease, and 
collieries have difficulty in meeting requirements. As a 
result, shipments are still curtailed, and steamers, which 
have become more numerous, are suffering greater delays. 
The aggregate shipments for the week amounted to 
108,897 tons, compared with 91,409 in the preceding week, 
and 167,793 tons in the corresponding week of last year. 
Ell coal, f.o.b. at Glasgow, 32.3. 6d. to 35s.; splint, 35s. 
to 37s. ; navigations, 37s. ; steams, 34s. 6d.; treble nuts, 
30s. ; doubles, 29s. ; singles, 28s. ; best screened naviga- 
tion coal at Methil or Burntisland, 36s. to 38s. ; first-class 
steams, 35s.; third-class steams, 3ls.; best steams at 
Leith, 33s. 6d. ; secondary qualities, 32s. 6d. per ton. 





ARMY SUPPLY STORES AT BROOKLYN, U.8 A. 





THE army supply base at Brooklyn is the largest of a 
number of storage and shipping plants on the seaboard 
for accumulating and providing supplies to the American 
Expeditionary Force in France. It comprises two 
armoured concrete warehouses, three covered piers for 
steamers, and one open pier for lighters, with power plant, 
offices, railway yards, and storage spaces. Berths are 
provided for twenty ocean steamers, which can be loaded 
either from railway wagons or from the warehouses. 
Small storage battery locomotives or tractors haul trains 
of trucks for transferring materials in and around the 
plant. One warehouse is 980ft. by 200ft., and the other 
980ft. by 306ft., with an interior court 700ft. by 66it. Both 
are eight stories high, with floor loads of 300 and 250 lb., 
and having columns spaced 20ft. by 20ft. Fire sprinkler 
and steam heater plants are installed. The three covered 
pers are 1300ft. long and 150ft. wide, with concrete 
deck for 500 lb. load and an upper storey for 300 lb. floor 
load. The open pier is 1300ft. by 60ft. All have timber 
piles carrying the concrete deck. The two-storey pier 
sheds are of steel frame construction, and bridges connect 
the second floors with the third floors of the warehouses. 





This arrangement provides two entirely separate levels 
for transporting material and supplies. Numerous elevators 
or lifts are provided. Construction was commenced May 
15th, and was completed on September 26th, 1918. 





SHIPBUILDING IN AUSTRALIA. 





THE most important recent development in Australian 
manufactures is the establishment of the shipbuilding industry 
by the Federal Government. The shipbuilding programme 
provides for the construction of a number of steel vessels of 5000 
tons each in New South Wales, Queensland, South Australia, 
and Tasmania. Contracts have also been let for the construe. 
tion of a number of wooden ships in the several States, so that, 
counting the vessels now being -built for the Commonwealth in 
America, and the programme of local construction, the Common. 
wealth fleet will comprise upwards of sixty large ocean-going 
vessels and a considerable number of smaller craft. The etigines 
and practically all the material for constructional purposes are 
being made in Australia. Shipyards are now in full swing in 
various parts of the Commonwealth. 

At Walsh Tsland, Newcastle, New South Wales, many workmen 
have been engaged, but the scarcity of skilled labour is already 


a problem for those in charge, which will probably become more 
marked as operations develop. However, the Minister for the 
Navy has a plan for the training of unskilled hands to do certain 


co-ordinated work, as is the practice in America, and thus assist 
materially in furthering the enterprise. Boilermakers are in 
great demand, both at the Government workshops at Walsh 
Island and at the steel works of the Broken Hill Proprietary 
Company, Limited. Mr. A. Bomphrey, Director of Shipbuilding, 
says the chief difficulty at present is the shortage of steel plates, 





CATALOGUES. 





Loenirz ano Co., Lim'ted, Renfrew, Scotland.—Illustrated 
descriptive pamphl t devling with the dipper dredger. 


Marsan, Sons anp Co., Lim'ted. Gainsborough.— Publica. 
jion No. 1052. Tllustrated pamp‘ilet giving particulars regard. 
ing the Marshall ‘* Locomobiles.” 

Automatic ANpD Enecrric Furnaces, Limited.—6, Old 


Queen-street. S.W. 1 Heat Treatment Bulletin, No. 8. Ilus- 
trated descriptive pamphlet dealing with ‘* Multiple Tool 
Hardening.” 

Tae Crrirrart Manvracturtrna Cowrivy, Limited, of 
Braintree, has sent us a well illustrated booklet descriptive of a 
unit system for building houses, which it has worked out. 
Examples of buildiag: actusa'ly constructed at Braintree on this 
system are given. 

A. W. Ricwarpson ano Son, Limited, of Borough Works, 
Ashton-under-Lyns, have forwarded their latest list giving a 
description with illustrations of the ‘“ R.P.”’ pump lubricator 
type A. Tais pump is intended particularly for use on steam 
motor wagon and traction engine work, where positive and 
automatic oiling is necessary. 

James Ancupatet anv Co., Limited, of Ledsam-street, Bir- 
mingham, have forwarded to us a “‘ binder ’’ containing sectional 
catalogues illustrating their h'gh-speed radial and _ vertical 
drilling machines and high-speed milling machines, horizontal 
and vertical. Both documents are well illustrated, and each 
contains particulars and illustrations of accessories of the 
machines to which it is specially devoted. 

Taomas Rosson AND Son, Limited, of Rochdale, have sent 
us a copy of the catalogue which they had specially prepared 
for the Lvons Fair. It is entitled, ‘‘ Machines—Outils A travailler 
le Bois,” and it contains a large collection of really excellent 
half-tone engravings of the firm’s well-known wood-working 
machinery of various types. The letterpress is, of course, in 
French, and we note that the dimensions, weights, &c., are all 
given in metric terms. A large amount of care and time must 
have been expended on what may fitly be called an elegant 
production. 

ATELTERS DE ConsTRUCTION OERLIKON, Ocrlikon, Switzerland. 
—We have received the following pamphlets from this firm. 
They are fully illustrated and give a good idea to the reader of 
the productions described :—“ Les Turbines spéciales Ocrlikon ” ; 
‘“‘ La Turbine normale Oerlikon ” ; ‘“‘ Le Moteur Electrique et ses 
Accessoires, pour la Commande Individuelle et par Groupe. 
Son Emploi dans les Filatures, Retorderics, Tissages et Im- 
primeries sur Etoffes’’; ‘‘ Nouvelle Commande Electrique 
individuelle de continus & filer et & retordre, Systéme Oerlikon ” ; 
Communications Pérodiques Oerlikon, No. 93, “ Pont roulant 
avec étriers renversants pour le transport de fers _profilés ” ; 
Communications Pérodiques Oerlikon, No. 94, ‘‘ Description 
d’une installation de pont stripeur pour |’Aci‘rie de la Cie des 
Mines, Fonderies et Forges d’Alais & Tamaris.”” 








BremixncHam ComMeErcrAL Lisrary.—In connection with the 
commercial] library now being organised for the city of Birming- 
ham, it is proposed to form a collection of trade catalogues which 
would become a medium of quick reference to the sources of 
supply of any particular class of goods. The chief object of the 
cinaten would be: (1) To secure representative instances of 
sound design in various branches of industry : (2) to bring the 
buyer into touch with the manufacturer or merchant. With 
the question of prices and discounts the commercial library is 
not concerned. and catalogues from which this information is 


‘omitted or cancelled would be quite suitable for inclusion in the 


collection. It would be a great help in the formation of such & 
collection if manufacturers would be good enough to send copies 
of their catalogues to the Chief Librarian, Ratcliff-place, Bir- 
mingham. 

GOVERNMENT AssISTANCE FoR Hovstnc..—A memorandum 
has just been issued which gives in detail the terms of financial 
assistance offered by the Government to public utility societies 
for housing purposes. Any bona fid: public utility society whose 
objects include the provision of houses for the working classes. 
and which complies with the conditions laid down, may receive 
the Government assistance in respect of approved housing 
schemes. An example will best show the scope of the scheme. 
Suppose the capital cost of an approved scheme is £40,000, and 
that the society has borrowed the maximum—that is, three- 
fourths of the capital, £30,000—from the Government. Taking 
the rate of interest at 5} per cent., and allowing for the repay- 
ment of capital, the annual payment for loan charges to be made 
by the society will be approximately £1770 per annum. The 
Government subsidy will then be 40 per cent. of this, that 1s, 
£708 a year, leaving the balance and the charges on the privately 
subscribed capital to be met out of the rents. To justify the 
liberal terms of assistance which are offered; the houses must 
be provided with dispatch. The Government terms are there- 
fore limited to housing schemes which are carried out within two 
years, or within such further period as in special circumstances 
may be approved. Inquiries should be addressed to the Local 
Government Board either at Whitehall or Edinburgh. 
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Indian Railways in 1917-18. 





VotumE J. of the report of the Indian Rai!way Ad- 
ministration for the year «nded March 31st, 1918, has just 
been received. Tt opens with the observation that the 
ear under review was one of peculiar difficulty in every 
department. The shortage of supplies of railway material 
again seriously interfered with works on all lines. The 
difficulty in this respect was still further accentuated by 
the fact that railways had been called upon to furnish 
from their already depleted stocks considerable quantities 
of locomotives, rolling-stock, permanent way and other 
materials required for war purposes. As an inevitable 
result, the programme of renewals was again restricted 
within the narrowest possible limits and the standard 
of both rolling-stock and permanent way unavoidably 
deteriorated owing to the impossibility of making good 
the results of wear and tear, combined with the necessity 
of carrying an increased traffic. In addition to these 
difficulties the administrations of most lines had to contend 
on occasions with a serious shortage of coal. Labour 
troubles, which more or less affected the whole world, 
also caused considerable anxiety. 

The extension of military railways in the East caused 
afurther and very serious drain upon the material resources 
of Indian railways. The metie gauge lines particularly 
had, by the end of the year under review, given up 80 many 
units of locomotive and goods stock that any further 
considerable call on them would, it was recognised, in 
spite of reduced passenger train services, endanger the 
interior economy of the country and the efficiency of the 
Indian railway system as a line of communication for the 
overseas forces. 

Reference is made to the very great assistance rendered 
by railways in the supply of war material, and it is men- 
tioned, in order to give some idea of the magnitude of 
these operations, that one workshop on the North-Western 
Railway supplied material to the value of 45 lakhs of 
rupees—say £300,000. The North-Western converted 
11 coaches, 5it. 6in. gauge, into a 4ft. 84in. hospital train 
for Mesopotamia in seven weeks, and constructed a 2it. 
6in. gauge hospital train of fifteen coaches complete, 
whilst other systems built many additional broad gauge 
military cars for the troop traffic to and from Bombay, 
also 150 all wood wagons on the 4#ft. 84in. gauge for 
Mesopotamia, &c. Over 420 miles of railway were 
dismantled to meet military demands. 

The capital outlay was Rs. 3,70,28,571 (£2,528,571), 
of which Rs. 2,81,74,571 went on open lines, including 
suspense, Rs. 90,47,000 on rolling-stock and Rs. 7,07,000 
on new lines. The capital expenditure sanctioned for 
the current year (1918-19) is £4.2 millions. 

The net working profit from the State railways, after 
meeting interest and other miscellaneous charges, amounted 
in 1917-18 to £9,992,134. The passenger train mileage 
was 44,407,000 as compared with 55,972,000 in 1913-14. 
The number of passengers and the tonnage carried are 
not given in the report; they will be found in the 
appendix, but it is not yet to hand. Judging from a 
chart in the report the number of passengers fell from about 
49 millions in 1916-17 to about 43 millions in 1917-18, 
and the tonnage from about 86 millions to 85 millions. 
In both services there was, however, an increase in the 
receipts. 

The report contains references to the expedition against 
the Mahsuds on the North-West Frontier in the hot 
weather of 1917, which led to special difficulties being 
experienced by the North-Western Railway in its function 
as a line of communications. 

The mileage open at the end of 1916-17 was 36,286, and 
at the’end of 1917-19, 36,333. The length of 5ft. 6in 
gauge was reduced from 18,182 to 17,876, owing to the 
dismantling of the whole of the Sutlej Valley railway, 
and small portions of the North-Western, East Indian, 
Madras and Southern Mahratta and the Oudh and Rohil- 
khand Railways, the materials of which were required by 
the Government in connection with the prosecution ot the 
war. In another part of the report, it is stated that 
during the year 423 miles of open track were so dis- 
mantled. The total mileage under construction or 
sanctioned for construction at the close of the year was 
1596 miles. 

Owing to the difficulty of obtaining girder work, it was 
not possible to say when the overhead railway of the 
Great Indian Peninsula in Bombay will be opened. 
An important project for doubling the East Indian Rail- 
way’s Grand Chord line from Dhanbad to Moghal Sarai 
was started during the year. For some time it had been 
realised thet this work would be necessary before long, 
but the difficulties that had arisen from the diversion 
of the coal traffic from the sea coast to the rail route had 
shown that it could not be further deferred. It was, 
however, unlikely that permanent way would be available 
for some time to come. The total estimated cost of this 
doubling from Dhanbad to Gya is put at Rs. 71,61,082, 
but it is caleulated that the effect will be to save over 
20 million car miles on the coel traffic alone, which is 
equivalent to the addition of 1000 wagons to the stock of 
the line. 

On the Burma railways, the construction of a loop line, 
estimated to cost over 3 lakhs, on the east side of the 
Pazundaung Creek from Togyaunggalle station to the 
Dawbon lift bridge, was put in hand during the cold 
weather to provide against the possibility of a break in 
the main line near Rangoon by the failure of the existing 
bridge over the Pazundaung Creek, a movement in the 
piers of which had given rise to considerable anxiety. 
The renewal of the bridge itself was necessarily postponed 
owing to the dearth of steel. 

Tt was stated in the report for 1916-17 thet the Secretary 
ot State had accepted the necessity for the construction 
of a bridge over the Ganges at Mokameh as an integral 
part of the Tirhoot Railway. The present report observes 
that orders had been given for the preparation of estimates 
for this work, as it was realised that this project must 
take an early place in the larger schemes of improvement 
to be undertaken after the war. 

A scheme for the improvement, at an estimated cost 
of 274 lakhs, of the locomotive shops at Kanchrapara— 
where separate shops have been erected for the carriage 
«nd wagon work—-was put forward by the Eastern Bengal 





administration, but sanction was given to the construc- 
tion of only a new smithy and foundry, the remainder of 
the scheme standing over for turther cons deration. 

Proposals | ave been made for the extensive adoption of 
the traffic control system on long lengths of the Great Indian 
Peninsula, North-Western, Bengal-Nagpur and Madras 
and Southern Mahratta, but owing to the difficulty of 
obtaining copper wire and the instruments the progress 
can only be slow. 

As a result of the successful oil fuel trials held on the 
North-Western Railway, details of which were reported 
last year, it was decided to continue the conversion of 
engines to oil burning as rapidly as possible, the intention 
being to work up to a consumption of 300,000 tons of oil 
per annum for the North-Western and Great Indian 
Peninsula railways. Experiments in the use of pulverised 
coal were being made on the Great Indian Peninsula 
Railway. In view of the character of much of the Indian 
coal, the subject was one of great importance, but it 
was not sufficiently developed to say what the results will be. 

At a conference presided over by Lord Inchcape, at 
Calcutta, in January, 1912, it was decided : ‘‘ With regard 
to the question of the rules under which girders have now 
to be designed, that the whole question should be referred 
to a committee in which companies’ officers would he in- 
cluded, to be appointed in India by the Railway Board. 
It being understood that the companies’ home boards 
would be at liberty to refer the committee’s report to their 
consulting engineers and have full opportunity of ex- 
pressing their views beforethe Railway Board issued revised 
rules on this subject.” Eventually a committee was 
convened in 1917, with the chief engineer of the Railway 
Board as chairman, and met at Simla in August, 1917. 
As a result of this meeting a report was sent to the agents 
of all Indian railways for an expression of their views. 
The committee’s report and the views of the agents, 
boards of directors, and their consulting engineers were 
under consideration by the Railway Board, and a member 
of the committee was deputed to carry out experiments 
with a view to determining whether any alteration shall 
be made in the method of calculating ‘‘ Impact.” 

An outstanding event of the year was the discussion 
of the future system of management of railways in India. 
In the main this discussion centred round the question, 
which has been so strenuously debated and is now so 
prominent in several countries, of State and company 
management. In India, however, this question has a 
special aspect, seeing that already the great majority of 
the lines are owned by the State, and under its contract 
with the companies to whici. they are leased for manage- 
ment the State has extensive powers of control. Under 
Indian conditions, again, there is the special factor that 
at present the companies to wh'ch the main lines are leased 
for management are domiciled in England, and the question 
arises whether, in the event of the present system of State 
ownership and company management being continued, 
it would not be better to have Indian companies with 
boards in India. These matters have been reported on 
to the Secretary of State and are now under his considera- 
tion. The prosperity of railways and the prosperity of 
the country are interdependent, and his decision wili be 
a momentous one for both. 








The Divisional Engineers of the 
Royal Naval Division. 


THE employment on active service of skilled men on 
unskilled work has, unfortunately, been very common 
during the war, but we should have at least expected that 
technical units recruited by the engineering institutions 
would have received proper recognition. We regret to 
learn, however, from the Institution of Electrical Engi- 
neers that this was not the case with the D:visionel Engi- 
neers of the Royal Naval Division. This division was 
composed originally of the men who came forward from 
motives of patriotism and enthusiasm. In September, 
1914, the Army recruiting machinery had completely 
broken down, the formation of special battalions was dis- 
couraged, and the Royal Engineers, the Royal Engineers 
(Territorial) Electrical Engineers, and other reg:ments 
were declared to be “full,” with waiting lists of several 
hundreds. The creation of the Divisional Engineers 
of the Royal Naval Division cpened a door for technical 
men, and it appeared at that time their experience in all 
kinds of engineering would be appreciated and utilised. 
If there had been less enthusiasm, and if they had waited, 
most of these men would have done better for themselves. 

Arrangements were at once made by the Institution of 
Electrical Engineers, assisted by the Institutions of Civil 
and of Mechanical Engineers, to recruit this unit, and the 
body of men sent to camp in a few days was remarkable 
no less for its technical ability than for its eagerness to 
enlist. As soon as they sailed for the Mediterranean the 
parent institutions necessarily lost touch with them. 

A committee of the Institution of Electrical Engineers 
appointed to make inquiries about the subsequent history 
of the Divisional Engineers finds that during the Gallipoli 
campaign it was employed in such work as digging wells 
and building a jetty, and that owing to casualties, transfers, 
and promotions the unit had become so small by January, 
1917, that no other course was possible but to absorb it 
into the Royal Engineers. As there was no precedent 
for the Royal Naval Division and its Divisional Engineers, 
there was no organisation to carry on the original forma- 
tion and no source from which similar men could be drawn. 

One of the terms of the original enlistment was that the 
Divisional Engineers would have the same standing as 
Royal Engineers. There wes therefore no serious hardship 
in the absorption into the Rcyal Engineers, except as it 
affected seniority, &c., though, owing to the esprit de corps 
which had quickly developed, it was greatly to be regretted. 
Seniority was lost owing to the change; the men were 
regarded as having joined the Army at the date of transfer 
to the Royal Engineers, their previous services of more 
then two years be:ng ignored. Seniority was restored 
for the officers, but possibly it has not been considered 
with regard to further promotion. 

Every man in the unit enlisted as a sapper, and the 
officers as well as the men were employed on unskilled 
work. It is true that the original contract under which 





they joined for three years or for the duration of the 
war, whichever was the shorter, was broken, and the 
conditions under which the men joined were not retained. 
But this was done under an Act which applied to men in 
all regiments. 

That their engineering experience was but little appre- 
ciated by the military authorities is a matter beyond any 
control or influence that the engineering institutions could 
exercise. The value of that experience and the enthusiasm 
of those who offered themselves is known to nobody better 
than to those members of the institutions who took part 
in the recruiting, and nobody can more deeply regret the 
waste of this fine unit than those who are proud to have 
been permitted to help to form it. 

The Institution of Electrical Engineers has records of 
the following who enlisted in the Royal Naval Division :— 
Officers, 60 ; non-commissioned officers, 19 ; sappers, 24 ; 
killed, 9; discharged, 11—making a total of 123. 

The early date oi voluntary enlistment, and consequently 
their long service, to say nothing of the disappointments 
which have been experienced, should weigh with the 
institutions end their members in endeavouring to find 
eppointments for men who joined as Divisional Engineers 
ot the Royal Naval D‘visiun. We learn that the total 
number of members of the Institution of Electrical Engi- 
neers who joined the services is about two thousand. 
Circulars have been sent out by the Electrical Appoint- 
ments Board to every known case, and six hundred replies 
have been received. 








HANDLING MATERIAL AT AN AMERICAN 
FACTORY. 


SroraGE battery tractors or light locomotives hauling 
trains of small trucks or platform wagons are used by the 
Minneapolis Stee! and Machinery Company, U.S.A., for 
handling material in and around the works. The tractors 
are four-wheeled one-ton machines, and do not carry any 
cargo, except that one has an elevating platform or floor 
for carrying special boxes for small articles. These boxes 
are like small trucks, with legs at the corners to keep 
them a few inches above the floor, and with a small wheel 
or caster to each leg. One of these boxes will be loaded 
perhaps with bolts or other product, and then moved from 
the machine to a convenient place on the floor. When 
the tractor comes along it backs its low platform under 
the track, and then raises its platform slightly by hydraulic 
jacks to lift the box from the floor. A regular system 
of operation is carried out under the direction of a super- 
intendent and seven dispatchers. For each shipment 
a form is filled out in triplicate; the man who ships 
keeps one, and the other two go with the shipment ; 
the receiver keeps one of these, signs the other and returns 
it to the shipper. Paved roadways facilitate the move- 
ment of the trains. A complete record of all material 
handled and the operating cost is made up after each 
day's work. With four tractors, fifty trucks, and a 
force of seventeen men, including superintendents, this 
system handles about 200 tons daily at a cost of Is. 3d. 
to Is. 5d. per ton. 








Yarrow’s Slipway at Victoria, B.C. 





In view of the fact that Yarrows. of Victoria, British 
Columbia, have recently decided to develop the com- 
pany’s shipbuilding and repairing business very consider- 
ably, the following description of the plant installed at 
Lang Cove, Esquimault Harbour, is of topical interest. 

The yard, which has been referred to in previous issues 
of THE ENGINEER, is fortunately situated in being built 
on the shore of Esquimault Harbour, as this harbour is 
the first refuge in which a vessel coming southward down 
the coast from Prince Rupert can find safe anchorage. 
The harbour is, in fact, large enough to accommodate the 
whole of the British Fleet, and has the advantages that it is 
not only enclosed, but also has a practically uniform 
depth of water for steamers to anchor in. The Yarrow 
yard occupies an area ot 8 acres on the shore of this 
harbour, and is specially equipped for marine repair work, 
whilethere are also facilities for building fair-sized steamers ; 
the 1850-ton vessel shown in the engravings on page 330 
was, for instance, built in the yard. 

The most important item in the equipment, as regards 
ship-repairing and overhauling, is the slipway, or “‘ marine 
railway ” as these contrivances are called in America, of 
which we give illustrations. The slipway is capable of 
raising vessels of up to 3000 tons deadweight right out of 
the water, and can accommodate steamers 315ft. long on 
the keel by about 50ft. wide. Larger vessels, up to 480ft. 
long, can be docked in the Esquimault Dry Dock. 

The general plan—Fig.1—of the slipway shows an outside 
profile view, a plan view, and a portion of the decking 
removed to reveal the disposition of fore and att timbers 
and cross logs; the cross section—Fig. 2—gives the general 
construction of the cradle, while details of the bilge blocky 
and slides and an end view of the cradle are also shown 
in Figs. 3 and 4. The cradle travels on rollers along four 
fixed tracks, the two central tracks being 4ft. 6in. apart, 
and the two wing tracks 35ft. apart, with a length of 750ft. 
laid on a grade of 1 in 20. Fig. 5 shows one length of the 
central roller frames with its rollers and spreaders in place, 
while Fig. 6 shows the wing rollers similarly arranged. 
The cradle being built of wood, it is necessary to overcome 
the buoyancy to keep it submerged when lowered. This is 
done by stowing ballast between the cross logs below the 
deck in the spaces marked ballast lockers in the plan view. 

Bilge blocks C, which are specially prepared to suit 
the form of each vessel, are operated from the walking 
platform running along each side of the cradle by means 
of smell hand winches D fixed at the head of each standard 
—see Fig. 2. A chain secured to the inboard side of the 
bilge block passes over a sheave F, then over another 
sheave E at the foot ot the standard, and up and over 
the outboard side of one drum of the winch D. Another 
chain is secured to the outboard side of the bilge block and 
passes over another sheave at E, on the opposite side of the 
wood standard, and is taken up and over the inboard side 
of the other drum of winch D. By those means the b-); e 
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blocks can be moved in or out by turning the winch D 
in either direction. 

The hauling of the slipway is done by means of a power- 
ful engine placed in the head of the slip and operating an 
endless chain. Referring to the arrangement of chains 
shown in Figs. 7 and 8,G isa chain block which can be ad- 
justed, by means of a screw, to take up slack in the chain, 
H and K are two fixed downhaul blocks secured to the 
ground between the tracks at the lower end, and stayed to 





Hauling Ci hains 


cradle, and hold the vessel central and in a correct position 
to take the keel blocks. The hauling engine is started 
and the cradle and ship are hauled up the grade until the 
vessel begins to rest on the keel blocks, as sown in Fig. 9. 

The hauling is then stopped and the bilge blocks are 
drawn in close to the ship by means of the hand winches. 
The engine is restarted and the cradle hauled up above 
water level, as shown in Fig. 10. The slipway is, as we have 
already said, the most striking item in the equipment of 
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have been shipped to India for shallow river trafic 

Since Yarrows, Limited, took over the plant from jitg 
original owners in 1914, @ large number of extensive repair 
jobs have been carried out, and in addition to the mer. 
chant work, many important naval refits for the Imperia} 
Canadian, and Japanese Navies have been effected. The 
following is a short description of a few of the repairg 
recently carried out. 

The s.8. Prince Rupert, which went ashore at Ge in 
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Fig.6. Rollers For Wing Tracks. 
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Figs. 1 to 8—GENERAL ARRANGEMENT AND DETAILS OF SLIPWAY AT ESQUIMAULT 


the centre track timbers. L is an equalising block fixed 
to the timbers at the head of the cradle, which ensures 
that the tension in the two halves of the chain is fairly 
divided. The double sprocket on the hauling engine is 
situated at M. The chain passes around the adjustable 
block G, down and around the outboard side of downhaul 
blocks H and K up the centre over the double sprocket 
M on the hauling engine and then to the equalising block 
L at the head of the cradle. This forms an endless chain 





the yard, but there are, of course, many other important 
features in the plant. Thus there is a wharf 600it. long 
which can accommodate vessels on both sides, and is 
fitted with electric power, water and compressed air. It 
is also equipped with shearlegs capable of lifting 60 tons. 
There is a floating crane of 10 tons capacity, and a floating 
compressez air plant and other equipment. In addition, 
the yard includes an up-to-date machine shop, boiler shop, 
joiner shop, pattern shop, foundry, coppersmith and pipe 





Island, sustaining very extensive damage, was repaired 
in six weeks, the repair necessitating the renewal of practi- 
eally the whole of the ship’s bottom, including frames and 
floors, for a length of 180ft., the straightening up of the 
ship, and complete overhaul of the main engines and 
auxiliaries, and the renewal of both tail shafts. Another 
case is the s.s. Niels Nielsen, a fully laden cargo vessel 
of 8800 tons, which was brought back from sea in a disabled 
condition, and fitted with a new 18ft. diameter man- 
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Figs. 9 and 10—TWO 


arrangement which hauls the cradle up or down as desired. 

_The usual procedure tor docking a ship on the marine 
slipway is as follows :—First the bilge blocks are prepared 
to suit the form of the vessel. The vessel is manceuvred 
into the proper position over the fixed tracks. The 
slipway is then lowered until there is sufficient depth of 
water over the keel blocks to float the vessel into position. 
Mooring lines passed from the vessel to men stationed on 
the walking platform of the cradle are then made fast to 
the standards N, O, P at each end and the middle of the 


STAGES IN THE OPERATION OF HAULING UP A VESSEL ON THE SLIPWAY 


shop, as well as welding plant and galvanising plant. 

Several vessels have been built at this plant, including the 
Princess Beatrice, 1289 tons gross; Princess Royal, 1996 
tons gross ; Princess Maquinna, 1850 tons gross; the tug 
Nanoose, and two large steel transfer barges for the 
C.P.R. Coast Service, besides two small steamers for 
the Dominion Government. The firm has recently com- 
pleted an order for five steel stern-wheel steamers, four 
135ft. long by 32ft. by 4ft. 9in., and one of larger dimen- 
sions, viz., 165ft long by 35ft. by 7ft., all of which 








ganese-bronze bladed propeller. This propeller was cast, 
fitted, and the ship made ready for sea again in eight days, 
without docking, or disturbing the cargo, the work be ng 
carried out by building a cofferdam round the vessel’s 
stern. This cofferdam was built of wood, launched, and 
towed out to the vessel and placed under the stern. The 
water was then pumped out, thus making a compartm ‘nt 
in which the men could work below the surface of the water. 
The cofferdam was again used for repairs to the 
propellers and a survey of the stern frame of the 8.8. 
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Hanna Nielsen, this vessel being fully laden with cargo 
at the time. The repairs in this case were carried out 
with a delay to the ship of only twenty hours. 

It is noteworthy that extensive refits and repairs have 
peen carried out by the firm to the following war vessels : 
HM.S. Kent; H.M.S. Neweastle, on three occasions ; 
H.M.S. Lancaster, on three occasions; H.M.S. Aux. 
Cruiser Otranto, on two eecasions; H.M.8S. Aux- 
Cru'ser Avoca, on two occasions; H.M.C.S. Rainbow, 
and H.M.C.8. Shearwater. The submarines CCl and 
((¢2 were docked and refitted on several occasions, while 
HLM. Idzumo had her main engines refitted. 

During the three months, from September, 1918, to 
January, 1919, the firm carried out repairs to more than 
a score of vessels, witha gross tonnage aggregating approxi- 
mately 80,000 tons. Most of these ships were of over 
‘9500 tons, and included H.M.S8. Lancaster, of 9800 tons. 
The S.S. Canada Maru (5760 tons) was docked and very 
extensive repairs carried out to bottom damage. These 
repairs necessitated the removal of 145 shell plates, and the 
entire double bottom from the stem to the engine-room 
bulkhead. The main engines, boilers, auxiliary machinery, 
shafting and propellers were given a thorough overhaul. 
The s.s. Princess Adelaide (3061 tons) was docked for 
survey and temporary repairs, and afterwards re-docked 
and repairs carried out to very extensive bottom damage 
due to stranding. The main engines, shafting and 
auxiliary machinery and boilers were completely over- 
hauled. 

Foundry work forms an important branch of the work 
carried out at the Yarrow yard, and it is ina position 
to turn out castings generally only associated with large 
manufacturing districts. During the last few months, 
a large number of noteworthy castings, including thirty 
cast iron propellers 14ft. 6in. diameter and weighing 
about 7 tons each, have been delivered to the Imperial 
Munitions Board. In addition, the firm has turned out a 
large number of marine engine castings, consisting of 
high pressure, intermediate pressure and low pressure 
cylinders and bedplates for engines, 24in. and 38in. and 
62in. by 42-n. stroke. Quite a number of high pressure 
cylinder castings have been made by Yarrows, for vessels 
of the United States Shipbuilding Emergency Fleet Cor- 
poration, these castings being turned out at the rate of 
two a month and weighing approximately 6} tons. Several 
large cast iron nitric acid retorts weighing about 8 tons 
have been made in one piece. These retorts were 12ft. 
high and 6ft. inside diameter. A very large number of 
manganese bronze propeller blades have been made in 
the foundry, for various vessels. Four of these blades, 
each weighing about 3500 pounds, were cast, machined, 
and ready for installation in the short time of five days. 
This performance was very creditable, as no previous 
preparations had been made, the job being for an 
emergency breakdown. 








IRON AND STEEL INSTITUTE. 





Tue annual meeting of the Iron and Steel Institute will be 
held in the House of the Institution of Civil Engineers, Great 
George-street, Westminster, on Thursday and Friday, the 8th 
aad 9th of May, 1919, commencing on Thursday at 10.30 a.m. 
and on Friday at 10 a.m. 

Oa the first day, after the disposal of business, papers Nos. 
6, 8, 3, 16, 17, will be read and discussed during the morning. 
In the afternoon a joint session (by invitation of the Institution 
of Electrical Engineers) will be held to discuss: papers on Electric 
Steel Furnaces. The following is a list of the papers likely to be 
submitted :—‘‘ Developments in Iron and Steel Electric Fur- 
naces,” by J. Bibby; ‘‘ The Booth Hall Flectric Furnace,” 
by W. K. Booth; ‘‘ The Development of the Electric Melting 
Furnace,” by D. F. Campbell; ‘‘ The Control of Electric Arc 
Furnaces,”’ by H. Coates; ‘* New Type of Electric Furnace,” 
by Axel Sahlin; ‘* Large Electric Furnaces,” by Victor Stobie. 

Oa the second day papers Nos. 11, 10, 1, 2, 15, 7, and 12 will 
be dealt with. 

ee is the list of papers that are expected to be sub- 
mitted :— 

1, J. H. Andrew: “‘ Manufacture and Working of High- 
Speed Steel.” 

2. J. QO. Arnold and F. Ibbotson: ‘‘ Molecular Constitutions 
of High-speed Tool Steels, and their Correlations with Lathe 
Efficiencies.” 

3. C. H. F. Bagley: ‘* Modern Steel Metallurgy.” 

4. G. Cesaro: ‘‘ Note on the Liquidus in the Iron-Carbon 
Diagram.” 

5. G. Watson Gray: “‘ Estimation of Phosphorus in the 
Presence of Tungsten.” 

6. L. Greiner: ‘‘ Report on the Condition of Belgian Iron 
and Steel Work after the German occupation.” 

7. D. Hanson and J. E. Hurst: “‘ Improvements in the 
Case-Hardening Process.” 

8. L.C. Harvey: ‘‘ Use of Powdered Coal.” 

9. K. Honda: ‘‘ On the Non-Allotropic Nature of the A2 
Transformation in Iron,” 

10, J.C. W. Humfrey : “‘ Macro Etching and Printing.” 

ll. H. M. Howe: “‘ A Review of Work of United States 
National Research Council.” 

. 12, : A. McCance: “ Carburisation of Iron at Low Tempera- 
ures,” 

13. A. M. Portevin and M. Garvin: ‘‘ An Experimental 
Investigation of the Influence of the Rate of Cooling on the 
Hardening of Carbon Steels.” 

14. K. Tawara and G. Asahara: ‘‘ On Graphitisation in 
Iron-Carbon Alloys.” 

15. G. Taylor: ‘‘ Some Points in the Manufacture of Files.” 

ry J. H. Whiteley and A. F. Hallimond: ‘‘ The Acid Hearth 

ne Se 
17. ng Yaneske : ‘‘ Deoxidation, and the Influence of Lime 
n Equilibrium in the Acid Open-Hearth Furnace.” 

Ranquet at the Guildhall.—tin celebration of the Jubilee of the 
foundation of the Iron and Steel Institute in 1869, the Annual 
Dinner will be held this year at the Guildhall of the City of 
London by kind permicsion of the City Corporation. 

, Autumn Mecrting.—The Autumn Meeting will be held on 
Thursday and Friday, September 18th and 19th, 1919, in the 

per of the Institution of Civil Engineers, Great George-street, 
ondon. 








LAUNCHES AND TRIAL TRIPS. 





Nagara, twin-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of R.M.S.P. Meat 
Transports, Limited, of London; dimensions, 450ft. long by 
61ft. beam ; to carry 5000 tons of frozen meat ; engines, two sets 
of quadruple-expansion ; constructed by the builders ; launch, 
February 3rd. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
——, 25, Southampt hoschle, gs, Ch y-lane, W.C.. 
at 6a. \e 


The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete spec 





INTERNAL COMBUSTION ENGINES. 


123,468 (9003 of 1918). May 3lst, 1918.—DisTRIBUTORS FOR 
Maenetos, The British Thomson-Houston Company, 
—_- 83, Cannon-street, Londor, E.C. 4, and A. P. 

oung. 

The object of this invention is to produce a compact water- 
tight distributor which can be manufactured cheaply, and in 
which the screws ting the high-tension cables to the dis- 
tributing segments are effectively insulated from each other 
and from the earthed parts of the magneto, and at the same time 
are positively prevented from working loose. A further object 
is to provide a distributor which can readily be encased in metal 
if desired so as to prevent interference with any wireless receiving 
apparatus resulting from radiation from the current carrying 
parts inside the distributor where the magneto is to be employed 
on an aeroplane or in close proximity to wireless apparatus. In 
the drawings, A represents the main body of the distributor, 
which consists of moulded insulating material, in which contact 
segments B are embedded. These segments co-operate with a 
movable contact C driven through gearing from the magneto 
shaft. Apertures D are formed in the body A in close proximity 
to each of the embedded portions of contact segments B, into 
which the distributing cables E are inserted, so that pointed 
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serews F tapped into the segments can be forced through the 
cables, and so make good electrical connection between the 
cables and the segments. The heads of the screws F are so 
arranged that they just come inside the cylindrical outer surface 
of the body A when screwed home. A moulded insulating cover 
G is provided which fits closely over the cylindrical portion of 
the body A. This cover is provided with apertures through 
which the cables E pass, and being a close fit on the body ensures 
that all the screws F must be screwed home before it can be fitted 
in place. It also ensures against the screws working loose and 
coming out. The central cable which ts the gnet 
with an auxiliary or starting magneto is provided with a metal 
nipple H, which is electrically connected with the conductor 
inside the insulation. This nipple is secured to the central 
contact K, by means of a split tapered sleeve M secured to, or 
formed integral with, the central contact, and provided with a 
serew thread on its outer surface, that is engaged by a nut N 
which, when screwed up, forces the outer ends of the sleeve into 
close contact with the nipple and holds the cable firmly. Where 
magneto machines are employed in close proximity to wireless 
apparatus, it has been found that the radiation from the high- 
tension current carrying parts of the distributor seriously 
interferes with the operation of the apparatus. To overcome this 
objection a metallic cover P completely encloses the cover G 
and body A.—February 27th, 1919. 


123,376 (2835 of 1918). February 18th, 1918.—Pistons For 
INTERNAL ComBusTION Enorines, H. R. Ricardo, 21, 
Suffolk-street, Pall Mall, London, 8.W. 

In order to overcome the troubles due to the expansion of 
the pistons with regard to the bore of the.cylinders in internal 
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combustion engines, the inventor makes the piston proper 
quite an easy fit in the cylinder and provides several piston 
rings to keep it gas-tight. The side thrust of the connecting- 





rod is taken up by slippers not in direct contact with the piston 


head, and thus not liable to much distortion or expansion due 
to transmitted heat. The head of the piston comprises a disc 
portion A and a flange, the diameter of whichis such in relation 
to the internal diameter of the cylinder that a large clearance 
is provided and the piston head will not come in contact with 
the cylinder walls. In the flange are grooves for the piston rings 
B. Two main webs C spring from the piston head A. In each 
web C there is formed a boss for the gudgeon pin. On either 
side of the gudgeon pin bosses the webs C extend laterally and 
unite with two curved guide or slipper members E. A emall 
central transverse web springs from the face of the piston head 
A and connects the parallel webs C. As will be clearly seen in 
Figs. 1 and 2, the upper edge of each curved guide member E 
is separated by an unbroken continuous gep F from the adjacent 
opposed edge of the _—— head flange. Thus, while the guide 
members E are rigidly connected with the piston head A they 
are not in contact with the piston head flange. The two webs C 
serve to distribute both the pressure and the heat delivered to 
the crown of the piston. The whole of the thrust and heat are 
transmitted to the guides E and distributed equally over them, 
owing to the manner in which the guides are joined to the webs. 
The total amount of heat delivered to the bearing surfaces of 
the guides is reduced and these surfaces can be freely lubricated. 
As a result of the reduced heat flow to the crosshead portion of 
the piston, it becomes possible to provide a less clearance for 
expansion.—February 18th, 1919. 


TURBINE MACHINERY. 


123,400 (3114 of 1918). February 21st, 1918.—Brapge Arracn- 
MENTS, The Hon. Sir C. A. Parsons, 8. 8. Cook and A. P. 
Bennett, Heaton Works, Newcastle-on-Tyne. 

The present invention relates to means for securing the last 
blade of a row of turbine blades which are undercut to fit cir- 
cumferential projections on the sides of the retaining grooves, 
and is particularly applicable to constructions in which a blade 
is integral with or att dtoar ing or spacing secti 
It is usual in such constructions to provide a local recess in the 
side of the groove to allow the blades and spacing sections to be 
inserted, this recess being subsequently filled by a closing piece 
or pieces, so as to retain the blades and sections opposite the 
recess. It is difficult to obtain positive attachment to the rotor 
of the closing piece, as it must be inserted radially and secured 
by screws, or by caulking or similar means. It is therefore 
desirable that the last inserted closing piece shall not be 
subject to the radial forces tending to extract the blades and 
sections, as thereby the advantages of the positive attachment 
of the latter to the groove are lost, so far as the blades opposite 
the recess are concerned. In order to obviate this disadvantage, 
it has been proposed to make the cross-section of the recess 
—in a plane parallel to the groove sides—such that the sides 
are undercut, and to provide a locking piece of the same cross- 
section, but of less length than the recess, so that the locking 
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piece can slide towards and away from the groove. The locking 
piece is slid away from the groove until the blades and sections 
are all inserted, after which it is slid into contact with the latter, 
being so shaped that it registers with the circumferential serra- 
tions in the blades and spacing sections. The recess.is then filled 
with a filling or closing piece and a positive hold of the blades to 
the rotor is thus obtained. With such constructions, however, 
the length of the recess—measured perpendicular to the sides 
of the groove—is great, thus tending to weaken the rotor, and 
there is great difficulty in machining the undercut sides of the 
recess, due principally to its having only one open end. The 
object of the present invention is to provide a construction in 
which the blades and spacing sections in a groove are all positively 
retained against their radial extracting forces without the above- 

tioned disadvantag Thus, the steel locking piece A, 
which, in fact, completes the side of the groove H, is made of a 
circumferential length of two blade pitches, the blades, pre- 
ferably made integral with the — pieces, being inserted 
so that the middle of each blades E and Fis opposite one or the 
other end of the piece A. The recess C, which accommodates 
the locking piece A, is of substantially the same length as, but 
wider than, the piece A, the face opposite the groove H being 
undercut. The locking ie A is held in contact with the 
blades E, G, F by two filling pieces BD, of brass, copper or 
other suitable material, which are caulked in position, the face 
of the locking piece on which they bear being serrated, as shown, 
or smooth. Sovennt modifications are described in the specifica- 
tion.February 21st, 1919. 





TRANSMISSION OF POWER. 


123,440 (5771 of 1918). April 4th, 1918—TzEz or Branox 
Jomsts oF ArmMoURED Etectric CaBiEs, C. J. Beaver, 
Rangemoor, Crescent-road, Hale, Cheshire, and E. A. Clare- 
mont, Broom Cottage, High Legh, Cheshire. 

In this invention tee joints are built into the cable during its 
construction, so that a connection can be made to the cable 
without damaging the insulation or armouring. It could there- 
fore be applied with advantage to cables where reliance is placed 
on the tensile strength of the armouring. Also, if the number 
of tees required and the distances apart are known, the cable 
can be constructed exactly to requirements. The arrangement 
is shown in the drawings. The tubular fitting is fixed in position 
on a concentric, insulated, double wire armoured cable, of which 
A is the inner conductor, B is the outer conductor, C is the inner 
layer of armour wires, D is the outer layer of armour wires, 
and E—shown in Fig. 3—is the conductor which is teed 
off the inner conductor of the cable. F is the insula- 





tion of conductor E, G is the conductor which is teed off the 
outer conductor of the cable arranged concentrically with 
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regard to the conductor B, H isthe insulation of conductor G. 
The tubular fitting A is made in halves connected by screws and 
held in correct relative positive by the-steady pins. The upper 
half of the tubular fitting is recessed to accommodate the con- 
ductors E and G, suitably insulated from each other and from 
the tubular fitting and the socket to receive the terminals of 
the branch cable and other parts. The cap K is removed when 
it is desired to connect conductors E and G to other conductors 
by moans of a correspondingly constructed and insulated plug 
fitting—not shown in the drawings. In detail, the interior 
fittings—as shown in the right-hand portion of Fig. 3—are as 
follows :—There are three packing rings M, made of rubber or 
other suitable insulating material imp2rvious to water. Three 
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rings of ebonite N or other suitable insulating material and 
three rings P made of metal shaped in cross section as shown. 
The tee conductor G is at its upper end splayed out and folded 
over the ebonite ring, and is compressed between that ring 
and the metal ring. R is a metal sleeve internally threaded at 
the upper part soldered to the tee connector E. |S is a metal 
sleeve, which constitutes the terminal of the tee conductor G, 
externally threaded at its lower end to engage with a corre- 
sponding thread in the sleeve. T is a screw which engages with 
the thread of the ring R, and makes firm contact between the 
terminal ring S and the tee conductor E. V and W are collars 
at each end of the joint for the purpose of holding the armouring 
wires and preventing them from splaying out.—February 27th, 
1919. 


123,446 (6418 of 1918). April 16th, 1918.—MacGnetic CLUTCHES, 
W. Langdon-Davies, 112, Kenilworth-avenue, Wimbledon 
Park, London, S.W. 19, and A. Soames, 22, Westminster- 
mansions, London, 8.W. 1. 

The object of this invention is to provide a wearing part, at 
the sliding face of friction clutches, which is easily renewable. 
In the specification it is mentioned as being applied to magnetic 
clutches, but it appears to be equally applicable to other forms 
of clutches. The clutch shown is of the type in which a pot- 
shaped electro-magnet A, having annular poles, works in con- 
junction with a disc-like or ring member B, having polar faces 
corresponding to the poles of the electro-magnet. It is to be 
understood that in this particular type of clutch there is no 
appreciable amount of relative axial movement. The member 
B is provided with two annular renewable friction members C 
and D, which co-operate with similar members E and F on the 
poles of the electro-magnet A. It will be seen that the seating 
of the friction member C upon the armature B is inclined or 
conical, the seatings of the members D, E and F being similarly 
shaped, whilst the surfaces between the members C and E and 
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D and F where slip is intended to take place are normal to the 
axis of the coupled shafts. In operation, slip will tend to take 
place between the members C and E and not between those 
members and their seatings, and consequently there will be no 
need to provide screws, pins or other fastening devices for the 
members C and E. The same explanation holds good for the 
members D and F. Further, the members C, E, D and F are of 
magaetic material, preferably of the same magnetic material 
as the electro-magnet A and the armature B, and therefore as 
the areas of the seatings are greater than the areas of the friction 
faces, the magnetic reluctance between each member and its 
seating is less than that between the slipping faces. This further 
tends to cause the slip to take place between the members C and 
D and E and D and F, and not at the seatings of those members. 
It is not necessary that the slipping faces should be at right 
angles to the axis of the coupled shafts so long as they lie in a 
plane at a greater angle to that axis than the angle of the seatings. 
The friction members C, E, D and F are conveniently made as 
rings composed of two or more segments, and thus when it is 
desired to renew them it is only necessary to separate the 
members A and B for the requisite small distance when the 
segments constituting the rings can be withdrawn and other 





of supporting resistance wires in electric heaters where the wire 


4 show in cross section on an enlarged scale four modifications 
of a holder containing an insulating block constructed according 
to the present invention. Referring to Figs. 1, 3 and 4, the holder 
supports the insulating block through a hole in which the con- 
ductor passes. As the blocks are smal! and fit loosely into the 
holder, it will be clear that they can move with the conductor 
under the influence of heat—for example, they may swing to 
one side or the other, or being light may even be lifted up by it. 
Owing to the lightness in weight of the blocks, this may be 
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effected even with the construction shown in Figs. 3 and 4. 
Fig. 2 shows a modification in which the block is bored with a 
hole through which the holder of smaller diameter passes. The 
holders; when constructed as shown in Figs. 1, 3 or 4, prevent 
the accumulation on the blocks of dirt or anything which has 
boiled over, thus minimising the possibility of a short circuit 
or leakage of current between the conductors. With these 
methods of construction it is also claimed that the supports 
being capable of movement, save the wire from wear and oxida- 
tion, as they adjust themselves to its expansion and contraction 
when in service.—February 24th, 1919. 


MISCELLANEOUS. 


123,388 (2966 of 1918). February 19th, 1918.—HoLiow Crank 
Suarrs, H. R. Ricardo, 21, Suffolk-street, Pall Mall, 
London, 8.W.; and Sir W. G. Armstrong, Whitworth and 
Co., Limited, Neweastle-on-Tyne. 

If a hollow crank shaft is used as a duct for the lubricating 
system of an engine, it is necessary to close up the ends of the 
hole bored through the crank pin. As usually arranged, this 
necessitates the careful machining of the hole, to make an oil- 
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extent of the oil contained in the hollow pin. To improve on 
this arrangement the inventors slip a tube A, of slightly smaller 
diameter than the hole, through the crank pin, and thus form 
an annular space for conducting the oil to the bearings. The 
ends of this annulus are closed by means of rings B, B of soft 
metal, or fibre, forced on to the tapered ends of the tube A by 
means of end caps and a central bolt. The same arrangement 
may, of course, be adopted in the case of the holes C, Cin the 
shaft itself—February 19th, 1919. 


123,373 (2786 of 1918). February 16th, 1918.—Expansion 
JoInts FoR Pipes, J. Stone and Co., Limited, Deptford, 
and T. Drewry, 58, Claremont-road, Forest Gate, Essex. 

In the expansion joint shown in the illustrations, the two 


tight joint and adds to the weight of the rotating parts to the | 





spigot. At B the spigot is slightly reduced in diameter—ahout 


is threaded through fireproof insulating supports. Figs 1, 2, 3and |‘five ene-thousandths of an inch in the case of a 2in. pipe—to 


eevee a certain amount of flexibility and to reduce the friction 
etween the two sliding parts to a minimum. Various designs 
for the expandable part of the spigot A, two of which are here 
illustrated, are claimed for in the specification.—February 17h 
1919. : 








Forthcoming Engagements. 





TO-DAY. 


Roya Instrrution oF Great Brirain.—Albemarle-street, 
Piccadilly, W. 1. ‘* History of the City of Constantinople,” by 
Professor Frederic Harrison. 6.30 p.m. 

Junior InstiruTion oF ENGINEERS.—39, Victoria--|reet, 
Westminster, 8.W. 1. Lecturette, ‘* Modern Methods of Water 
Treatment,” by Mr. J. P. O’Callaghan. 7.30 p.m. 

Tue InstrruTion or Locomotive ENGINEERS : MANCHESTER 
CenTRE.—College of Cpohanleny: Manchester. Paper, “‘ Relation 
of Boiler Power to Cylinder Capacity,” by Mr. Gass. 7 p.m. 

Tue InstrruTion oF MunicipAL AND County ENGINEERs,— 
Lecture Theatre, Institution of Civil Engineers, Great George. 
street, Westminster, 8.W. 1. ‘‘ Housing Problem Discussion.” 
ll a.m. 


SATURDAY, APRIL 6ru. 


Lonpon AssocraTION OF FoREMEN ENGINEERS.—Cannon- 
street Hotel, E.C. Paper, “* The Science of Fine Measurements,” 
by Mr. Vernon Williams. 7 p.m. 

British FOUNDRYMEN’s ASSOCIATION : LANCASHIRE BRANCH, 

-College of Technology, Manchester. Paper, ‘* Notes on Cupola 
Practice,” by Mr, Jas. Bagley. 4 p.m. 

Roya InstrruTion or Great Brirain.—Albemarle-street, 

| Piccadilly, W.1. ‘‘ Spectrum Analysis and its Application to 
Atomic Structure,” by Professor Sir J. J. Thomson. (Lecture V.). 

| 3 p.m. 

| 





MONDAY, APRIL 7ru. 


Tue Society or ENGINEERS.—Rooms of Geological Society, 
Burlington House, W. Lecture, ‘‘ Modern Explosives,” ty 
Professor J. Young. 5 p.m. 

TUESDAY, APRIL 8ra. 

| Tae ILttumrnatine Enorxeerine Society.—Houre of Royal 

Discussion, 
Introduc- 





| Society of Arts, John-street, Adelphi, W.C. 2. 

| ‘* Light and Coiour in relation to Stage Production.” 

| tory paper to be read by Mr. J. B. Fagan. 8 p.m. 

| THe Instirution or Crvm ENGrIneEeRs.-—Great George-street, 
Westminster, S.W. 1. ‘ The Electrical and Mechanical Equip- 
ment of the All-metal Cars of the Manchester—Bury Section, 

| Lancashire and Yorkshire Railway,” by Mr. George Hughes ; 

| ** All-metal Passenger Cars for British Railways,” by Mr. Francis 

| Edward Gobey. 5.30 p.m. 


| WEDNESDAY, APRIL $ru. 


THe ASSOCIATION OF ENGINEERS-IN-CHARGE.—-St. Bride's 
| Institute, Bride-lane, Fleet-street, E.C. 4. “‘ The Relationship 
| between Wages, Output and Improved Standards of Living from 
| @ Practical Point of View,” by Sir Wilfred Stokes. 7.30 p.m. 


THURSDAY, APRIL 1ora. 


| Tse Lystirurion or Erectricar. Encrneers.—lInstitution of 
| Civil Engineers, Great George-street, Westminster, S8.W. }. 
| ‘* Notes on Surface Condensing Plants, with special reference to 
the Requirements of Large Power Stations,” by Mr. R. J. Kaula. 
i p.m. 
Royat InstrruTion oF Great Britatn.—Albemarle-street, 
Piccadilly, W. 1. ‘ Colloidal Matter and its Properties,” by 
| Professor Alex. Findlay. (Lecture II.) 3 p.m. 


| FRIDAY, APRIL liru. 


Royat Instrrution or Great Brirain.—Albemarle-street, 
Piccadilly, W. 1. “* Piezo Electricity and its Applications,” by 
Professor Sir J. J. Thomson. 5.30 p.m. 


SATURDAY, APRIL 12a. 


Tue Instrrution of Locomotive Encrneers.—Caxton Hall, 
Westminster, S.W.1. Paper, ‘‘ Steel Fire-boxes and Tubes 
in Locomotive Boilers,” Mr. P. C. Dewhurst. 2.30 p.m. 

Roya Institution oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. “Spectrum Analysis and its Application to 
Atomie Structure,’ by Professor Sir J. J. Thomson (Lecture 
VL). 3 p.m. 


MONDAY, APRIL lit. 


InsTiTUTION OF ELecTricaL ENcINEERS.—Chartered Institute 
of Patent Agents, Staple Inn-buildings, High Holborn, W.C. 
Discussion, ‘* Electrical Instruments,” to be opened by Dr. 
R. D. Gifford. 7.30 p.m. 


SATURDAY, MAY 3rp. 


Lonpon AssoctaTION OF ForEMEN ENGINEERS.—Cannon 
street Hotel. Sixty-sixth Anniversary Festival. 7 p.m. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. G. G. L. Preece, Lieut., Lancashire Fusiliers, T.F., and 
R.E., has been demobilised and returned to his old post as branch 
manager of the Manchester district for Bruce Peebles and Co., 
Limited, Edinburgh. His address is as heretofore at 3, Cross- 
street, Manchester. 

WE are informed that in order to meet the increasing demand 
for the Wild-Barfield electric hardening furnaces it has been 
found necessary to secure larger premises for offices and work:. 
On and after the 22nd March the firm’s address will be Automatic 
and Electric Furnaces, Limited, 281-283, Gray’s Inn-road, 
London, W.C. 1. 

Mr. Joun E. Rawortn, Chartered Patent Agent and Con- 
sulting Engineer, of Queen Anne’s Chambers, 28, Broadwa; » 
Westminster, London, S.W., informs us that he has been joincd 
in partnership by Mr. Ernest W. Moss, A.M.I.E.E., A.M.I. Mec). 
E., F.C.8.,and that the title of his firm has been changed to 
John E. Raworth and Moss. 

THe Power SPEcIALITY CoMPANY, 111, Broadway, New York 
City, has recently opened an office at 315/317, Oxford -stree', 
London, W.1. That office will deal with all business throughovt 





segments placed in position.—February 27th, 1919. 


LIGHTING AND HEATING. 


113,623 (3218 of 1918). 
Heatine Apparatus, Naamlooze Vennootschap Fabriek 
van Instrumenten en Electrische Apparaten ‘‘ Inventum,” 
De Bilt-Station, The Netherlands. 

The object of this invention is to provide an improved method 

















February 22nd, 1918.—Execrric 


parts are kept fluid-tight on account of the expansion ,of the 
thin part A of the spigot. The expansion of A is due to the 


Europe for the sales of our “ Foster” superheaters for marine, 
stationary and locomotive plants. The agency has, until recently, 
heen in the hands of Heenan and Froude, Limited, of Worcester. 

Messrs. Ki:Burn AND Stove, Chartered Patent Agents, of 
Chancery-lane Station Chambers, 31, High Holborn, W.C. 1, 
inform us that they have taken into partnership Mr. Archibald 
John French, wko has been associated with the firm—and 
previously with Mr. Dunbar Kilburn—for many years. The 
name of the firm will remain unaltered, at any rate for the 





internal pressure of the fluid and the relative thinness of the 


present. 


=. ©. b— ee 


[= Tal 














ee SD 











Established 1856. 





y* 


'- 


MAY 281919 _ 
ON, oF wc p 


¢ Engine 


tT. 


Registered as a Newspaper, 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 











—————— 


oo : 
Vou. CXXVIL—No. 8302] 


LONDON: FRIDAY EVENING, APRIL 11, 1919 





[Price sores } NINEPENCE "y,DUA™ reer 





————— 
PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





equired for the Service 
of the Government of India, an 
ASSISTANT. FOREMAN for .the Gun 
Carriage Factory, Jubbulpore, India. 
Candidates must be physically fit for service ‘in 
dis, They should preferably be between 27 and 30 
Indie. ¢ age. They should be good Smiths and have 
red 6 regular apprenticeship, and preferably have 
ked on Quick- firing Carriage Equipment. They 
bee also have some knowledge of Hydraulic Press 
. i Drop Stamp Work, 
"Terms: Engagement for five years, with option of 
none if approved by Government. Salary, 
exteyg0 per month, rising by annual increments of 
ns, 10 to Rs, 320 per month. - If re-engaged after five 
rs, Rs. 350 per month; 20 per cent. war bonus 
til peace declared. Free quarters, medical attend- 
wie, and second-class passages out and home. for 
nd family. 
himself day for receipt of application, 28rd April. 
vurther particulars and forms of application from 
the DIRECTOR- -GENERAL OF STORES, ‘India Office, 
Whitehall, 8.W. 1 , 2324 





INDIAN PUBLIC WORKS AND STATE RAILWAY 


+ DEPARTMENTS. 

ee ‘ ~ =) 
2&2 "Nhe Secretary of State 
‘CeO for India in Council will, in 1919, 
Rosas APPOINT 75 Europeans and 3 Indians 
gs ASSISTANT ENGINEERS in the Indian Public 
Works and State Railway Departments, if so many 
siitable candidates present themselves. 

Every candidate must be a British subject, or a 
riler or subject of any State in India in respect of 
woom the. Governor-General of India in Council has 
made & declaration that he is to be considered eligible. 

The appointments for Europeans will be reserved 
for candidates who ,have served in His Majesty's 
Yorees during the war for at least one year, or who 
have been prevented on adequate grounds from so 
serving. European candidates must have been born 
ou or after 2nd August, 1891, and on or before Ist 
August, 1897. 

Indian candidates must have attained the age of 21 
an {| not attained the age of 24 years on Ist July, 1919. 

Every candidate must either (1) have obtained one 
of certain recogni University degrees or other 


distinctions in engineering, or (2) have passed 
Sections A and B of the Associate Membership 
Examination ‘= the Institution of Civil Engineers, 


or been exempted by the Institution from such 
examination, or (3) produce the required evidence 
that he is otherwise eligible under the Regulations. 
Applications “4 European candidates must reach 
the India Office by 3ist March, 30th June and 30th 
September for the three sittings respectively of the 
Selection Committee, which will be held in April or 
May, July or August, and tober or November. 
Applications from Indians must reach the India 
Office not later than 30th June. Printed forms, 
jn nd with oe regarding the conditions of 
appointment, no be obtained from the 
SECRETARY, "Public “Works _eaeay. India 
Cfice, Whitehall, =? We 3 

India Office, London, 

February, 1919. 2417 
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BY DIRECTION OF THE DISPOSAL BOARD. 
Jational Cartridge Case Fac- 


* m zeny. heey 72 A — DURHAM. 

( Eby ENDER, vis F ) 

a FREEHOLI 
The Showing is a brief description :— 

NTCATION One-third mile from Birtley (N.E.R.) 
goods and passenger stations. 

Area 9 a. 1 Fr. 16 p. (about), 

Erected by the Government since the 

, Outbreak of the war, and comprise. 
Press, machine ani casting shops, 
rolling mills, &c., constructed of 
brick and steel, with steel roof 
trusses and stanchions, covered 
with corrugated iron, and floors of 
concrete, planking on concrete, 
steel plates and ashes. 

Offices, transformer-house, canteen. 
lo aa &¢., are built in brick, 
with timber Toofs covered with 
asbestos, slates, felt, &. 

Ground area of buildings, 189,310ft. 
super (about). 


oe 
BUILDINGS ., 


andor 1 
AGHT Electric. 
HEATING .. Sturtevants hot-air system, steam 
pines a a slow-combus- 
jon stoves and open fires. 
MAZE... From public main. 

“ender Total length on site, 2870ft. 

fenders ‘will be received up to Noon on 3rd May, 


1 othe form of Tender showing the way in which 

— can be made, and schedule of machinery and 

-_— ~~ Fenn’ tom = DISPOSAL BOARD, 
ories »¢ 

Fane yo Ry wre aring Cross- buildings, 


@ B= 
G. fey R 
Eel 
: SALE BY TENDER. 
BY ORDER OF THE DISPOSAL BOARD. 
SIEEL ROOF PRINCIPALS. 


i are Invited for the 
sites STEEL ROOF PRINCIPALS, now 
pn 
Material for 65 Steel Roof Principals, ng 70ft. 
A z nm; approximate weight 2 ee 
tenho eations to view and ful a and 
me "rt forms can be obtained from the CONTROLLER. 
+ ed and “Building Material Section, Artillery 
ie 8 ons, Victoria-street, 8.W. 1. Telephone, Victoria 
2 Telegrams, ‘ “Hutments,”” Victoria, 2291 


«88 8 


a SALE BY TENDER. 
SY ORDER OF THE DISPOSAL BOARD. 
STEEL WORKS. 


Tenders are’ Invited for the 
Matz 1 olgring "aaa WORK, now lying at Messrs. 
200 STEELE ROOF TRUSSES, each 2 

span, and STANCHIONS to os madly sDenen. 
Applications tet’ ytt rand tell oe 
Ww an 
ana — can be obtained a fu "partlgulars nk 
a Building Materials Section. Arti ery 
, 8, Victoria-street, 8.W Telephone, Victoria 
2290 


a 
Telegrams, ‘ Hutments,”’ Victoria, 


at Messrs. Redpath Brown’s Works, Man- | 





8 
c. AGS R. 


BY DIRECTION OF THE DISPOSAL BOARD. 
FOR SALE BY PUBLIC TENDER, 


Locometive Machinery and 


rar &e., 


tt 
C.M.E. WORKSHOPS, 
ST, ETIENNE-DU-ROUYRAY, FRANCE. 
Sard plant consists of some 206 Machines, com- 
prising :— 
47 LATHES, various, eo ey Automatics, 
Copan. Brass Finishing, 8.8. an . 
MOTOR WHEEL LATHES, 72in. to 90in. 
20 DRILLING MACHINES, ‘Radial, Vertical and 
ewe by Asquith, Mitchell, Bouhey, Superior, &c. 


ILLING MACHINES, Vertical, Horizontal, 

Universal: by Kempsmith, Burton Griffiths, 
Garvin, 

6 GRINDING MACHINES, Universal, Bench and 


Slide Bar: by Cravens, Thompson and Sterne and Co. 

4 TOOL GRINDERS, Wet; by Gisholt and 
Diamond. 

PLANING MACHINES, 5ft. by 22in., 6ft. by 
30in., 7ft. by 4ft.. 8ft. 6in. by 3ft. 9in.; by Cravens, 
Pollock and MeNab, Cincinatti and Wintherthur, &c. 

7 SHAPING MACHINES, —. and 21}in., including 
two Crank Shapers, 24in. to 26in.; by Gould and 
Eberhardt, J. Butler, &c. 

Also Boring Machines, Boring “oy Slotters, Screw- 
ing Machines, Wheel Presses, Plate Rolls, Punch and 
Shears. Acetylene Welding Plant. Furnaces, Power 
and Steam Hammers, Boilers, pg Plant, &c. 

This plant will be disposed of by Public Tender, for 
the whole or in part, either :— 

(a) In situ, 

(b) f.0.b. French port, specified by Disposal Board. 

Tender forms to obtained from the CON- 
TROLLER, Machinery and Plant (Demobilisation), 
Charing Cross Embankment Buildings, London, 


Applications for permit to view to be made boo Bg 
Director-General of Transportation, G.H.Q., 
or to the Controller, Machinery and Plant iDemobili. 
sation), ae Cross Embankment Buildings, 
London, W.C. 2292 


Ba 
G. ‘eee R. 
pee 
BY DIRECTION OF THE DISPOSAL BOARD- 
ational Projectile Factory, 


BIRTLEY, Co. DURHAM. 

FOR SALE by TENDER, this FREEHOLD 

pear: with or without MACHINERY and 
The following is oh rag description 

SITUATION .. 3 le from Birtley w. E.R.) goods 

bw passenger stations. 
ROADS Two macadam roads with footpaths. 
LAND Purchased by the Government, area 
52 a. 3 r. 14 p. (about), 

BUILDINGS .. Erected by. the Government since 
the outbreak of war. 
sist of two main steel-framed 
buildings, with corrugated oy 
sides and _ steel roof  trusse 
boarded and covered ‘* poilite ** 
slates. Large bond store of 
similar Pres yer een | but with 
galvanised and glazed roof. Main 
store, hydraulic power station, 
stamping shop, loco. shed, car- 
penters’ shop, offices, latrines. 
mess-room, hospital, garage and 
petrol store, oil store, &c. &c. 
ty og area ov buildings. 541,602 

ft. (about 
Eleciric. hyémuile and producer gas 


plant. , 

Over 40 sidings, with a total length 
of 27,458ft. Four loading plat- 
forms. 

Sturtevant radiators and _ slow- 
combustion stoves. 

PLANT a Comprising about 1000 lathes. 

MAC HINE! RY. milling, grinding, planing, shap- 

ing, screwing and drilling 
machines, &c.; heating appli- 
ances and canteen equipment ; 
hydraulic plant including. 24 
presses, 3 locomotives, 74 railway 
wagons, 3 steam travelling cranes, 
43 overhead electrical cranes, elec- 
tric driving plant including 142 
electric motors, neashire and 
other boilers, shafting, pulleys. 
&c., and a very large assortment 
of miscellaneous plant. 

Da will be received up to Noon on 8rd May, 


POWER .. 
SIDINGS.. 


HEATING 


"The ng of Tender, showing the way in which 
offers can be made, and schedule of machinery and 
plant, may be obtained from the DISPOSAL BOARD 
Lands and Factories Section, Charing Cross- buildings. 
Embankment, London, W.C. 2. 2358 





R. 





FLOATING DOCK 
FOR SALE. 


The Admiralty has for Sale a 


FLOATING DOCK, with a total lifting capacity 
of 11,000 tons. 
The dock is under construction in the United 
Kingdom, and is nearly completed. 
oo of Tender and permission to inspect can be 
tained on application to the DIRECTOR OF 
CONTE ACTS, Room 79, West Block, Admiralty, 
London, 8. wW. 1, England, 356 





he ate eae of Letters 


0. 100 a06. relating to 
** STARTING pee ERNAL COM- 


TION P ENC 
DESIRE to DISPOSE of their PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate a of the ~— in 
this country. Inquiries to made 
CKULKSHANK and FAIRWEATHER, ‘Ld, 
65-66, Chancery-lane, London, W.C. 2. 





The = Proprietors of Letters 


tent No. 100,271, relating 
oe iipcoveneate in Wee ae TROLLEYS and Similar 


DESIRE to DISPOSE of their Patent, or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the Patent 
in this country. Inquiries to be made to 2397 


CRUIKSHANK and FAIRWEATHER, Ld., 
65-66, Chancery-lane, London, W.C,; 2 


Advanced _Lectures in Engi- 


NEERIN: 
SPECIAL COURSES of TEN ‘LECTURES pssag will 
be Bg, at KING’S COLLEGE, LONDON, 
. IRRIGATION, by N. F. MacKenzie, Sl ar 
M. Inst.C.E., on WEDNESDAYS, at 6. p.m, 
commencing APRIL 30th. 

2. SOME BUSINESS FEATURES OF ENGINEER 
ING PRACTICE, ORGANISATION AND » COM- 
MERCIAL .LAW, by _\Lt.-Col. W. 
O'Meara, C.M.G. ;* a FRIDAYS, at x Dp. Bs ° 
commencing MAY 2 

For particulars ‘apply to the SECRETARY. 2398 





eee Education Com- 


THE TECHNICAL COLLEGE. 
ENGINEERING DEPARTMENT. 
SPECIAL COURSE IN ENGINEERING 
SUBJECTS. 

A SHORT COURSE in preparation for the, Engi 
neering Professional Examinations (A.M 
A.M.L.M.E., A.M.I.E.E.) WILL BEGIN oa MAY tet 
next and TERMINATE on MARCH a 1920. — 
short vacations in the Summer. and. at Christm 

Course, lasting about 40 weeks, will be suitable 

or men who have been demobilised, 

and whose traiuing "has been delayed by the war. 

Intending students should have had a good secondary 
a on and some practical engineering experience. 

‘or whole course £15, ¢. £5 per term. 

Applicants for entry in to the Course Be shosid write 

in the first instance to the Principal of the College, 

stating name, Bg age and previous education 

and engineering experience. 
HERBERT REED, 


Bavestion Offices 
— street, Sunderland, 
March, 1919 3265 





Sunderland Education Com- 


-MITTEE. 
THE TECHNICAL COLLEGE. 
MECHANICAL ENGINEERING DEPART- 
ME)? 
There are TWO VAC ANCIES in this Department 
for WHOLE- TIME ASSISTANTS. Applicants must 
a University Degree or its equivalent, and 
had_ teachin: ne 8 "and works experience. Grea 
stress will be laid upon ti 
the senior position, and experiences in charge of 
Running Machinery or in Motor Engineering for, the 
junior position. . ad £275 per annum and £ 
per annum respectively. 
MATHEMATICS DEPARTMENT. ; 
There is a VACANCY in this Peoertnent for 
ONE 'WHOLE-TIME ASSISTANT. Applicants must. 
possess University Degree or its equivalent. 
Special training in Mathematics and L mental 
Mechanics is essential, and teaching ex ce in a 
Technical Institution ‘is desirable. Salary £200 per 


7 e— 

w salary scale is now under consideration ae 

the Committee; Applicants for any one of the above 

itions can obtain further particulars from the 

—- of the College. 

icants must apply by letter, with copies of 

three testimonials or references, to the undersigned 
on or before Wednesday, 20th April. 





PUBLIC NOTICES 





A pplications are Invited for 
POSITION of LECTURER of MECHANICAL 
ECTRICAL ENGINEERING, Queensland Univer- 


site Salary £500, 
assurance in favour ‘of Lecturer. 

Lecturer to act under the direction of the Professor 
of Engineering, and to give courses of lectures on 
Applied Mechanics, Hydraulics, and to undertake 
General Laboratory Instruction. Private practice 
allowed, subject to approval of the Senate 

Appointment will be for five years in first instance 
subject to termination at any time by six months’ 
notice either side ; oy allowed to cover travelling 
——— 


less 74 per cent, endowment 


Bris 
Applicants must. ‘tarnish age, teaching experience. 
general qualifications, certified copies certificates. 
testimonials, medical certifieate, photograph and date 
when he could take up appointment... Applications 
close in_ Bris! 30th May next, and should be sent 
to REGISTRAR, Queensland University, —— 





[nv ersity of Birmingham. 


FACULTY OF SCIENCE. 


PROFESSORSHIP. of ELECTRICAL ENGINEERING 
.The Council of the University INVITES APPLICA 


_— for the CHAIR of ELECTRICAL ENGINEER *% 


e stipend offered is £800 a y 
‘Applications may 
references or other credentials, and should’ be receiv 
by the undersigned on or-before.the 7th May, 1919. 
Further particulars may-be obtai from 
GEO. H. MORLEY, 
2306 .. Secretary. 


niversity of London. —_Gold- 


SMITHS’ 
ENGINEERING AND. “BUILDING 
DEP ARTMERT. 
OY tar are for the following 
POSTS :—(1) PRINCIPAL LECTURER in ELEC- 
ICAL ENGINEERING, (2) RCTURER in MECHA- 
eo ag ok ENGINEE mane. nea mee 


pos ned 0 salary 
for each post £150 to £240, h asanaien te experinee and 
ee rising by £15 increments. and 

en by £10 increments to £400. Candidates # should - 





possess a University degree or its equivalent, and 
ust have had practical ex .—Applications to 

be be sent before April 29th to ae Acris WARDEN, 

Goldsmiths’ College,. New Cross, 8.E. 14. 31 


ANTED, ASSISTANT LECTURER in ENGI- 
NEERING, with Workshop Experience. Salary 

200 | £220. La to re eg on 28th April. one 
Apply, ¢ iculars Xperience - 
cations. "t REGISTRAR, University, College. 





Tenders are Invited for the 


é ESONS JOINERS’, PLUMBERS’, CON- 
CRETERS’ . PAINTERS’ .WORK and STEEL- 
WORK REQUIRED in the ERECTION of new 
MACHINE TOOL WORKSHOP at Bradford-road 

Toolworks, Keighley. 
Plans may: be seen’ and bills of quantities obtained 
at. our offices from Monday, —¥" 14th. Properly 
sealed and endorsed Tenders to be del livered to us not 
later than Tuesday, April 22nd. 
W. H. and A. SUGDEN, 





Architects. 
ee y. North-street, Keighley. P96 
Education O ots . - : 
- Jonn-steet, Sunderland, ‘ich he Danish State Railways 
stk Eph sie — calte invite TENDERS for the DELIVERY of FISH- 
7 ees See Taya PLATE BOLTS, COACH SCREWS, &c. 
THE Lee oy —_ drawings can be obtained on pay , 


University of Liverpool. 
SESSION 1918-19. 
SUMMER TERM BEGINS 24TH APRIL. : 


FACULTY OF ENGINEERING. 
DEAN : Associate owe J. —— 8S ANDERSON, 
M. Eng., M. Inst. C.E. 





Pro eee AND pee ee 
ENGINEERING. 
Harrison Professor—W. H. Watkinson, M. Eng.. 
M. Inst. C.E., M.I. Mech. E., M.L 
Lecturer in Strength. of Materials—W. Mason, 
D.Se., Assoc. M. Inst. C.E. 
ELECTRICAL ENGINEERING. 
= © i as Professor—D. W. Marcuant, D.Sc., 
Lecturer in Municipal Electrical Engineering— 
Associate eet s. Bromiey Hoimes, M.Eng., 
M. Inst. C.E., M.I. 
CIVIL ENGINEERING. 
Professor 8. W. Perrott, M.A.I., M. Inst. C.E. 
Lecturer in Railway Engineering—Associate Prc- 
fessor Sir J. A. F. ASPINALL, M. Eng., M. Inst. 
C.E., M.I. Mech. E. 


ue 


Lecturer in Municipal es 1g aE ey Pro- 
fessor J. A. Bropre, M. Eng., M. Inst. C.E., 
M.I. Mech. E. 

ay in Dock and Harbour Engineering— 

sociate Professor A. G. LysTeR, M. Eng., 
? Inst. C.E 

Professor of Geology—P. G. H. BosweE.., D.Sc. 

Lecturer in Dock and Harbour Construction—T. R. 
Witton, M.A., Assoc. M. Inst. C.E. 

NAVAL ARCHITECTURE—Alexander Elder _Pro- 
fessor—Professor T. R. ABELL, M. Eng., R.C.N.C., 
Ret., M. Inst. N.A. 

MARINE ENGINEERING. na ae — Lecturers 
in Naval Architecture and Enginee 

DESIGN AND DRAWING AND REFRIGERATION, 
— Associate an J. Wemyss ANDERSON, 
M. Eng., M. Inst. C.E., BI} ~—. E. 

MATHEMATICS. —Professor F. S. CaREY, M.A. 

PHY' men -—Lyon’ Jones Professor—L. R. WILBER- 


FORCE, M. 
CHEMISTRY. —Grant Professor—E. C. C. Baty, M.Sc., 
F.R.S., F.C 


The Special’ Matriculation grees > ag = the 
Entrance Examination must be passed, with the 
exception of those who have been engaged in practical 
work, to secure admission to courses of instraction in 
< Fg mes y. 

e Prospectus of the Faculty may be obtained on 
iopitestion to the undersigned. 

EDWARD CAREY, 
Registrar. 





Derby Technical College. 


Sastre are INVITED for the POSI 


(a) ASSISTANT LECTURER in CHEMISTRY 
(b) eae toe LECTORER in ENGINEERING 


The commencing salary will be £250 per annum, 
with war bonus, in each case. 
‘Forms of application may be obtained from the 


Principal. 
FRANK C. SMITHARD, 
Secre 





: 4 ry: 
21st March, 1919, 2134 








ment of the s of 2s. 
KONTORET, ” GL. KONGEVEJ 
where Tenders be received ni 
°o "clock ; P.m. on the 24th of ‘April. 1919. 


(ity of Aberdeen.—Water 


ENGINEER. 

The Town Council of Aberdeen are prepared to 
receive APPLICATIONS for the APPOINTMENT of 
WATER ENGINEER. Salary £600 per annum. 

Applicants are requested to te their age, and 
experience. in Designing, Constructing and Carrying ' 
out Waterworks. 

The successful applicant will have to devote his 
whole time and attention to the duties connected with 
~ appointment. 








ied by copies of testimonials, 
and endorsed ‘‘ Water Engineer.’’ to be lodged with 
the undersigned not later than Saturday, the Srd 


proximo. 
A memorandum of the a may be had on appli- 
cation from the Town Clerk 
W. GORDON, 


Town Clerk. 


Town House, Aberdeen, 
9th April, 1919. 2432 





SITUATIONS OPEN 


DVERTISEMENT No. 2833.—APPLICANTS are 
A’r HHANKED for their replies to this advertise 
om the APPOINTMENT HAVING NOW BEEN 
FILLED. 2355 _a_ 





ANTED, a Good LEVELLER for DRAINAGE 
SCHEME.—Apply, stating age, training, experi- 

and salary expected, to the COMMANDING 
ROYAL ENGINEER, Weymouth. 2338 A 


Continued Page II. 








SITUATIONS OPEN 
Page II. ; 


SITUATIONS WANTED 
Pages III. and VIII. 


MACHINERY, &c.. WANTED, 
Page XCVIIL. 


FOR SALE, 
Pages XCVIL, XCVIII, and C. 


AUCTIONS, Pages IV., VIIL, and CIV. 


PREMISES TO LET OR WANTED, 
Page VIIL 


WORK WANTED, Page XCVII. 
MISCELLANEOUS, Page IIL, dc. 
RECONSTRUCTION, Page CVII 





‘NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CIII. 


cehedduaiiall: by testimonials. , 








i 


THE ENGINEER 






Apait 11, 1919 





—<—=:. 





SITUATIONS OPEN (continued) 





W ANTED AT ONCE ‘Célmpetaiit MAN TAKE 
CHARGE of special departmént ing. with 
the application of Reversing Motor Drives eriatially 
to Planers. Only Machine sol men ‘having had 
previous experience need apply! must good 
draughtsman. State age. experience, and salaty re- 
quired.—Address, 2297, The Engineer Office. 2297 a 





WANZED. AT ONCE, tn Office of London Con- 
structional Wngineers, 


a smart DETAILING 
DRAUGHTSMAN. Give full melhor OMe. “PD =. 
ence, &c.—Addtess, P9S, The Eneinee 


JANTED, by Firm of Agricultural Engineers 


ufacturing good ip dines. of a, spoplelitie 
thoroughly practi =NGINEER, . conve’ - wit 
men — 

















modern shop control of 
Machine Shop and bar. ae Dept.. to AV Eee 
qualifying amount of AL “BECOME z 
DIRECTOR SIT 
MANAGER.—Write, 2313, The Engineer Office, 
SSiead 2318 a 
W4XzD, by. Firm Lg rasp in 
Bur na 
which be fa a oa ‘had oh sy techn By. tn 
w e mus ve ha ast ~cla: 3 
jence and Sis oo Ho} 
age, experience and sa) U ce) care 
Deacon's, Leadenhall- ie hi 2169 A 
W. ANTED, Energetic ASSISTANT, With. Thorstgh 
knowledge of Coal Washii and Screening ; 
a good Draughtsman.—Address, stating + ax peri 
ence and salary required, 2372, The Erigiticer O 
TANTED, ENGINEER, Accustomed to Oil Engine 
Barges and Coasters ; must be capable Ranning small 
Repairing Plant, making up —_ Shafting, &c., aud 
Pp: 
—_ ot BT Certificate and “interested in Modern 
tice. Replies treated .confidentially.— 
40, King-street, London, E.C 
Ww ANTED, Experienced MAN, - Take Charge of 
with sothe technical - training. 
State wagés expected, ces, 1 Ries = €.0- 
99° A 
PyAnzeD. First-class MAN as _ an ASSISTANT 
¥. ENGINEER ; with Marine expeérietice 


Repetition Work, in Foundry, Smithy, Fitting 
CAPIT, to IC 
and to take up the Po TION of WORK 
mah, capable 
mercial experience; good ting 
must be capable of interviewing clietts, and@ mist be 
2872 4 
V Instaliations. and Slipway. Work with Tugs; 
have . Drawing-office Experien rence given 
i Prac’ 
ENGINEER, ¢.0. Morris, Yoon and Co., Sa 
3 
Automatic Glassmaking Machine; must be a 
practical m 
references 
Dawson" 8, 121, Cannon- -street, E, Cc. 
a 
be used haadling th 


preferred ; must e staff of an 
engine-room and _ boiler. ¥e -tube and Lan 
shire Boilers with Piectrical Plant permanent* 
position offered to.a man with the necessary expeéfi- 
ence and not afraid of work State age, experience 
2223, The En zineer 


Otice. salary required —Address, 





WAxtED- for a “Firm of Electrical Rnsineees in 
India, an ENGINEER-SALESMAN, with good 
knowledge £ Electrical Stores and Fittings ; 
married and not over 30 years of age; five years’ 
agreement, starting at equivalent, of £320 per annum. 
with annual increments and good prospects.—Write, 
with copy. of photograph, to Z Y 997, c.o. m’s, 
Leadenball-street, Loniion, E.C. 2387 A 
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The Theory of Heat Engines. By WILLIAM INCHLEY, BSc., 
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fae Practice. By WILLIAM RIPPER, D.Eng., 
M.inst. ee M.I. Peieetat éf Engineering in the University of Sheffieli. 
With 496 Tinton ey f 10s. 6d. Seventh Edition. 


Elemen pnal Combustion Engines. 
MSe. ( As ma (Sheff.), Lecturer in Engineeripg, University 
With 117 Illustrations. ont 8vo, 3s. 6d. net. New Impression, 1918, 


Strength : of Mi ateriais. By ARTHUR MORLEY, D:Sc., M.L.Méch:B., formerly 
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of Sheffield. 





of M jickl Engineering in University Collegé, Nottingham. With 

a7 Dis Diitgyratla and tuiiierous Examples, 8¥o, 14s. net. New Edition, 1919. 
Theory of Structures. Fy ARTHUR MORLEY, DSc., M.L.Mech.E. With 
824 Diagrams; 4 Plates, and numiérous Exainples. 8vo, 148 net. New Edition, 1918. 
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Btoatopl 
India, Hy Assistal T W 
Unmarried ; agreement: Salary rue ri 
the pond we of 360 % year. with annual ea 
anil good prospects —Address, with copy of photo. 
craph, to_Z.P. 86, care of Deacon’s, Leadenhall- street, j 
London, E.C - 3. (2392 


Wager, for INDIA bs ee Firm_of Constrnctional 

meers, & papedle B EPRESENTATIVE w 
spectaf b knowledge of Roofs and Buildings. Age Pt te 
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passage out and home,—Address, with fullest detalis | 
of past experience, to Bes =e. » 38s c.0. Dawson’ 8 1 
Cannon-street, London, E.C. 


AJANTED, for Large Ma rine 7 
thoroughly competent Asst ST. ART. OUTSIDE 
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repate work : must have Board on Trade Continents 
good orgatiser.—Address in confidence, 
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required, 2160, The Engineer Office: 2160 
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w* Dismantie and Liduidate on a large {tamical 
Works; applicant sliould be & ome banding 
with some knowledge of Chemistry, dlin 
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231 


salary, 2315, The Engineer Office. a3 
WANTED. Planning and Progressing Man for Jig 
and Tool Work in Glasgow. Essentials : a 
ing-office experience, intimate knowledge ot 
and able to estimate operation times. Only first-class 
men with initiative and energy need apply—Full 
particulars in writing as age; experience, &e., to 
* JIG,” Wm. Porteous aad Co., Advertising — 





Glasgow. 


j TANTED, - SPECIALIST SALESMAN, = ‘Travel 
part time, for Selling pneineere Small Tools 
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—Address, 2310, The Engineer Office, stating salary 

required, age and when at liberty. 2310 A 
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RAUGHTSMAN pies. class) REQUIRED, 
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The Protection of Warships against 
Under-Water Attack. 


Tur almost complete immunity of the Grand Fleet 
from serious loss by enemy submarines was one of 
the most surprising, and certainly not the least 
gratifying features of the war at sea. Without 
inquiring too closely into the cause, we may attribute 
this freedom from attack mainly to the vigilance of 
the light flotillas co-operating with the Fleet. But 
no patrol service, however efficient, can guarantee 
absolute safety to the heavy ships when they are at 
sea within the radius of hostile submarines, and it 
would be futile to deny that the menace of under- 
water attack has considerably modified Fleet strategy. 
Under present conditions the capital ship, as soon as 
it leaves harbour, is exposed to a form of attack 
which. if successful, may cause its complete destruc- 
tion, and will in any case almost certainly disable 
it. The vessel may be surrounded by destroyers, 
put even so it is not wholly safe, for several instances 
have occurred where the submarine evaded the 
defending screen and planted her torpedoes in the 
vitals of the large ship. The capital ship itself is 
all but helpless against an attack from below. She 
may be heavily armoured -and carry a powerful 
battery of main and secondary guns, but at best. she 
will have only a swiftly moving periscope to fire at, 
while her invisible antagonist has for target a large 
area of unarmoured side and bottom. 

Nearly five years ago the problem of protecting 
battleships from torpedo attack was discussed in 
these columns. On that oceasion the following 
observation was made: “It is a matter of great 
concern to many naval officers that such a powerful 
and costly creation as a modern battleship, protected 
against gun fire by, perhaps, 6000 tons of armour and 
able to deal deadly blows with ten or more 1l5in. 
gins, should be so helpless to resist torpedo attack 
at the soft ends and below the armour belt by 
vessels which may be able to approach without 
detection.” The war has shown that concern to 
have been well founded. Thanks to superlative 
seamanship, and—be it added—a large measure of 
luck, we did not have to deplore the loss of any modern 
capital ship from submarine aggression. But the 
ever-present menace of such attack certainly ham- 
pered our operations, and restricted our freedom of 
movement at sea to an extent which ought not to be 
minimised. Tt is true that the advent of the torpedo 
had long since made impossible the advancement of 
our frontiers to the enemy’s ¢oasts. But the torpedo 
earrier never became really formidable so long as it 
kept to the surface. A torpedo-boat, no matter 
how large or swift, was a visible, tangible enemy, 
against which the battleship conld hope to employ 
her own armament with good effect. But when 
the carrier acquired the power of submersion, the 
problem of meeting its attack became infinitely more 
complicated. Unfortunately, it does not appear 
to have been studied with the earnestness it deserved. 
Effective submarines, 7.¢., boats which had demon- 
strated their ability to seek out an objective and 
attack it successfully with torpedoes, were in existence 
at least ten years before the beginning of the present 
war. The performances of our own boats during 
manceuvres proved beyond all doubt the reality of 
the submarine menace. Nevertheless, down to the 
very eve of the war there was a decided tendency 
in senior naval circles to belittle its gravity. The 
spirited controversy which arose out of Admiral Sir 
Percy Scott’s perhaps too ardent warning brought 
clear proof of the deprecatory attitude of many of 
our flag officers toward an arm which even then had 
reached a most formidable degree of efficiency. 

And if the admirals were disposed to treat torpedo 
attack by submersible craft as a relatively remote 
danger, what of the naval constructors ? Had they 
devoted as much attention to the safeguarding of 
the capital ship below water as the proved poten- 


‘tiality of the torpedo undoubtedly warranted ? 


These questions cannot be answered with certitude 
for two reasons: first, because no complete details 
of the internal defences of any modern warship have 
been disclosed ; and, secondly, because there have 
been but few cases in the Great War of successful 
torpedo attack on ships of the ‘“‘ Dreadnought ”’ type. 
On the German side the battle-cruiser Moltke was 
torpedoed in the Baltic by a British submarine in 
1915. She was struck near the bows, and a con- 
siderable section of the forward part was wrecked. 
But though heavily down by the head she remained 
afloat, and was towed safely into port stern first. 
The Westfalen, an earlier and much less stable ship, 
was also successfully attacked. According to the 
report of the commanding officer of the submarine, 
two torpedoes took effect, and he expressed his belief 
that the ship foundered. This, however, was denied 
by the Germans, who claimed to have brought her 
into safety. More recently a British submarine 
attacked an enemy squadron in the North Sea, 
scoring hits on two battleships of the ‘“ Kaiser ”’ 
¢lass, both of which contrived to reach port. On 
the British side the only recorded instance of 
Successful torpedo attack on a Dreadnought was 
that of H.M.S. Marlborough, which was struck 
during the action off Jutland. The damage she 





sustained did not cause her to leave the line at 
once, and she was able to re-open fire with telling 
effect a few minutes after the explosion. The battle- 
cruiser Inflexible fouled a mine in the Dardanelles 
and survived the ordeal, although she was so 
severely damaged as to be in great danger of sinking. 
Finally, there is the case of the French battleship 
Jean Bart, which withstood two torpedoes, both of 
which struck her in the bow section. These are all 
the data we have, and it is impossible to draw any 
very definite conclusions from them. So far as they 
go they suggest that the modern capital ship may, in 
favourable circumstances, resist an underwater explo- 
sion without being. destroyed. But if we rule out 
the Marlborough as an exceptional case, there are 
good grounds for the assumption that a single explo- 
sion is sufficient to place the most powerful armour- 
clad hors de combat, temporarily at least. 

In the memorandum of the design of the original 
Dreadnought, issued as a parliamentary paper, it was 
stated that ‘‘ special attention has been given to safe- 
guarding the ship from.destruction by under-water 
explosion. All the main transverse bulkheads below 
the main deck—which will be %ft. above the water- 
line—are unpierced except for the purpose of leading 
pipes or wires conveying power.” In many foreign 
vessels of the Dreadnought period, great pains were 
taken to strengthen internal protection below the 
surface. Thus, in the German ships of the “ Kaiser ”’ 
class there are double longitudinal bulkheads, built 
up of layers of high tensile steel. The outer bulkhead, 
which is 9{t. inboard, is 2}in. thick, the inner one 
Ikin. thick. The United States battleships of the 
‘* New Mexico ” class are provided with special under- 
water protection, embodying the lessons of the war 
in Europe. whilst it is evident from the survival of 
the Jean Bart that French constructors have not 
been unmindful of this feature. The most advanced 
practice in this country prior to the war was explained 
by Mr. T. G. Owens, of Vickers Limited, in his paper 
on “‘The Most Desirable Battleship,” read before 
the Institution of Naval Architects in March, 1914. 




















DIAGRAMS ILLUSTRATING ADMIRAL ELLIOTT’S SUGGESTIONS 


He advocated placing the longitudinal protective 
bulkheads at least 15ft. from the ship’s side, and 
extending them as far as practicable throughout the 
length of the ship.* The construction, he urged, 
should be such that that part of the protective deck 
between the top of such bulkheads and the outer 
plating would be subject to fracture before the 
longitudinal bulkheads were stressed up to their 
limits by the confined gases in the outer wing com- 
partments resulting from a submarine explosion. He 
also referred to a suggestion, by Commander Elia, 
that the outer explosion bulkhead, forming the 
primary defence, should be made circular in form, 
curving inwards, and fitted with a flexible defence 
sereen formed of flat steel wire rope faced with 
1/,,in. sheet steel, the idea being that this elastic 
screen would absorb and minimise the force of the 





*In his book on “‘ The Grand Fleet,’ Lord Jellicoe says: 
“The great majority of our ships only carried partial internal 
protection—that is, protection over a portion of the length of 
the ship. The protection was usually confined to the region of 
the magazine and shell-rooms. In the German ships it ran 
throughout the length of the vessel. . . . It was possible 
to place the protective bulkhead further ‘inboard’ in the 
German ships without cramping machinery and magazine 
spaces, because the ships themselves were of much greater beam. 
Consequently the explosion of a mine or a torpedo against the 
hull of the ship was far less likely to injure the protective bulk- 
head and so to admit water into the vitals of the ship than was 
the case with a British vessel. . « ‘The question will be 
asked why it was that British pn were under this disadvantage. 
The reply is that the whole of our Dreadnought battleships 
designed before the war were hampered by the absence of proper 
dock accommodation. . . As each successive type of 
Dreadnought was designed, our constructive staff was faced 
with the fact that if they went beyond a certain beam the 
number of docks available would be insufficient. It is only just 
to our very able constructive staff at the Admiralty to point 
this out ; it was one of the reasons which led to the German 
ships being much better d to withstand under-water 
attack than were our own.” 
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explosion. According to Mr. Owens, this arrangement 
was more capable of fulfilling the purpose for which 
it was designed than any other previously proposed. 
In the same paper a certain foreign warship was cited 
as an example of what it was possible to do in the way 
of coping with under-water attack. This vessel* was 
built by Messrs. Vickers under a contract stipulation 
that, in the event of 50ft. of the side being blown 
away amidships, the ship should not heel over to 
more than 11 deg., and automatically regain the 
vertical in a certain specified time, although neces- 
sarily with an increased draught due to the buoyancy 
lost. Another important step towards the ideal of the 
unsinkable ship is represented by the Wotherspoon 
system of subdividing a vessel into successive strata 
of compressed air zones, which is done by utilising the 
ventilation piping in the submerged compartments of 
a warship to introduce compressed air into any 
compartment for the purpose of checking a dangerous 
admission of water. This system relieves the com- 
partments contiguous to the seat of the damage 
of excessive strain, and thereby obviates the danger 
of their walls giving way. The arrangement, which 
was fully described in THE ENGINEER six years ago, 
is understood to have been installed in all the new 
American battleships from the ‘‘ Nevada ”’ class. 

Down to the outbreak of war the under-water 
protection of capital ships was developed almost 
exclusively on the principle of cure rather than 
prevention, and every device aimed at localising 
damage to the internal structure of the ship instead 
of preventing it altogether. An exception to this 
rule was the provision of torpedo nets, designed to 
catch torpedoes before they could strike, but this very 
primitive method was but little developed, and its 
manifest limitations and disadvantages had already 
caused it to be discarded in the latest British ships, 
even before the test of war showed it to be practically 
useless. In the structure of the ship itself all the 
protection against submarine explosion was internal. 
The idea of fortifying the underbody in such a way 
as to enable it to resist explosion without injury to 
the interior did lead in a few instances to the fitting 
of thin armour plate to the hull for several feet below 
the main belt, but this was an arrangement of very 
problematical value, which involved a considerable 
increase of weight and cost. The first real departure 
from conventional practice was made in the large 
monitors Jaid down in this country shortly after the 
outbreak of war. According to Mr. Ashmead Bart- 
lett, in his dispatch from the Dardanelles published on 
October 2th, 1915, these vessels were fitted with a 
belt or cofferdam which projects about. 10ft. beyond 
the side and extends several feet below the water-line. 
“In that bulge man has concentrated his ingenuity 
to defeat the submarine. If a torpedo strikes her 
side it will explode among a variety of substances 
which I must not mention, and the hull of the vessel 
will escape injury.”’ From Mr. Bartlett’s dispatch we 
learned further that two oid cruisers, the Endymion 
and Theseus, had been equipped with the same device 
which has since become known in the Navy as the 
“ blister.”’*t This contrivance is popularly ascribed to 
the ingenuity of Lord Fisher, since Mr. Churchill 
stated in Parliament that when his erstwhile colleague 
returned to the Admiralty in October, 1914, he 
brought with him the plans of several of the vessels 
of novel type which were subsequently built. But 
the torpedo-proof belt which constitutes the distine- 
tive feature of the monitors was suggested by at least 
one naval authority more than forty years ago. 

As early as the seventies of last century the menace 
of the torpedo was beginning to engage the earnest 
attention of naval officers, many of whom, with the 
recollection of Lissa fresh in their minds, were inclined 
to believe that the fleet actions of the future would 
be mainly decided by the torpedo and the ram. 
Gun attack, it was held, would predominate only 
in single actions, but where whole squadrons were 
engaged the combat would become a méiée, in which 
the vigorous employment of ram and torpedo-boat 
would speedily decide the issue. We know now that 
this view was unsound, and that even at that date 
the ram was virtually obsolete. But while the 
torpedo of the period was a very unreliable weapon, 
almost as dangerous to friend as to foe, the small but 
swift torpedo-boats which existed in swarms rendered 
it capable of very effective use at the close range at 
which it would have been discharged. This was 
before the days of the heavy quick-firer, when the 
sole means of keeping off torpedo-boats was the 
Nordenfeldt, Hotchkiss, or Gatling machine gun, 
firing projectiles little heavier than rifle bullets, and 
liable to jam at critical moments. To obviate the 
risk of having large armoured ships sunk or disabled 
by torpedo attack, Admiral Sir George Elliot urged 
that for vessels intended to fight in squadrons, where 
high speed was not an essential tactical element. 
special protection should be provided against the 
explosion of torpedoes, “‘some outwork, in fact, 
which will interpose a cushion of water and air 
against the explosive force of torpedo fire.” He 
alluded to the experiments which had already been 
made with chain nets, but these were useless when 
the ship was steaming even at moderate speeds, 
especially when rolling, while they were also extremely 





* The vessel in question is the Japanese battle-cruiser Kongo. 
+ See article in THe Enorneer of February l4th, 1919, for 





description of this device as applied to British monitors. 
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cumbrous and likely to break away from their fasten- 
ings, in which case they might easily drop astern and 
foul the screw. It therefore became necessary to 
devise something more substantial and rigid to 
resist torpedoes. In April, 1876, he submitted the 
design of a ship thus protected to the Admiralty, 
which does not appear to have taken any steps to 
test its merits. Eight years later he explained the 
system in the /lluistrated Naval and Military Magazine, 
to which we are indebted for the following parti- 
culars. Admiral Elliot advanced the proposition 
that large armoured ships should be divided into two 
categories, the slower vessels to lie in line while the 
speedier ones acted as a fast wing. This was, in 
effect, an anticipation of the battle-cruiser, as dis- 
tinct from the battleship, and it was the slower vessels 
which he believed ought to have special protection 
against torpedoes, since the fast ships, owing to their 
superior mobility, would be less exposed to this form 
of attack. His design was for a short, broad, strong- 
bowed ship with a tumble-home side and a con- 
siderable draught of water—see sketches. Armour 
plating was to be confined to the bow and stern, the 
vitals amidships being protected by a submerged flat 
armour deck placed 5ft. below the surface. The 
side of the hull was to be recessed, shelving down- 
ward from the water-line, the recess to be protected 
by a stout fixed network, extending to a depth of 
15ft., but not carried round the bow, as increased 
cellular protection could be afforded to that part of 
the ship. The cellular side below the protective 
deck was to be of the greatest depth consistent with 
the breadth of the ship required for the machinery 
and boilers, the steel plating of the inner skin being of 
increased thickness; and if feasible this inner skin 
should be placed at a distance of 12ft. or 14ft. from 
the outside ‘‘crinoline “ protection. In addition 
to a fore-and-aft water-tight bulkhead below the 
armour deck, the hull was to be divided into as many 
transverse cellular compartments as possible, while 
above the armour deck this cellular subdivision was 
to be carried up to 5ft. above the water-line to such 
an extent as to form a raft body of water-line pro- 
tection, thus localising and reducing to a minimum 
the admission of water into buoyancy spaces. Coffer- 
dam sides filled with cork surrounded this raft body, 
whose covering deck was to be fitted with gratings 
so as to allow the gas from exploding shells to find an 
escape upwards. Other details relating to the 
armament, rig, &c., of the proposed vessel were given, 
but the novel feature of the design was the projecting 
side at the water-line to admit of a recess below, 
which, furnished with a rigid skeleton framework 
of steel, would interpose a water cushion between 
the torpedo and the shell plating of the hull. Anti- 
cipating objections to the system on the score of 
interference with the mobility of the ship and loss of 
speed, Admiral Elliot submitted his design to the late 
Mr. Froude, who calculated that the loss would be 
not more than one-sixth of the ordinary speed. This 
was considered a very modest price to pay in order 
to obtain almost complete immunity from damage 
by torpedo explosion. The proposed method of 
constructing the “cerinoline*’ was as follows :—- 
Stays of 2in. to 3in. steel, 2ft. apart, screwed into 
the ship's side, with horizontal rods of lin. steel rove 
through an eye at the outer end of the stays, together 
with vertical rods of lin. steel fastened to the hori- 
zontal rods with nuts and screws, so as to be easily 
unfastened for docking. The meshes of the network 
would be about Sin. square. Experiments were 
recommended to determine whether the framework 
as designed would prove stout enough, or whether a 
depth of 5ft. of water cushion and 8ft. or 9ft. of 
cellular bottom would suffice to protect the inner 
ship. It was admitted that the details of the struc- 
ture were tentative, and might be found capable of 
important modifications if the principle were accepted 
and subjected to test. 


There is no evidence that the system thus outlined 
was seriously considered by the Admiralty officials 
of the day——and we must admit that the “ crinoline ” 
suggested is open to severe criticism—or that any form 
of external cofferdam protection was fitted to war- 
ships previous to the British monitors built during 
the present war. In these the explosion-proof 
girdle appears to be crude in form, and to make the 
vessels very slow and unhandy, but this is a matter 
of small consequence in view of the work they are 
intended to do. If, however. it could be adapted to 
the capital ship without serious prejudice to speed or 
manceuvring power, the gain in fighting efficiency 
would be immense. In THE ENGINEER of October 
13th, 1916, the great influence which the under-water 
menace is bound to exert on future designs was 
discussed at some length, while the tactical and 
strategical benefits which would be conferred by 
invulnerability to submerged attack were also 
expounded. We venture again to emphasise the 
desirability of a system of protection which would 
absorb the force of an explosion without affecting the 
structure of the ship proper. Failure to provide for 
this is the inherent defect of all existing systems of 
internal bulkheads, subdivision, and so forth. Even 
one or two flooded compartments are sufficient to 
reduce speed, and a vessel so damaged would almost 
certainly have to drop out of the line. For ships of 
the battle-cruiser type, in which high speed is a sine 
qua non, the question of adequate protection from 





under-water injury is perhaps*even more important 
than for battleships. All things considered, it will 
be surprising if a broad submerged cofferdam, packed 
with some obturating substance, does not become 
a standard feature of large warships in the near 
future. This may prove a reliable defence against 
the torpedo in its present form, which depends for its 
destructive effect on a powerful bursting charge in 
the head.* 

But if the torpedo, not to be baffled by a mere 
shock-absorbing cushion, should take unto itself the 
character of a gun, capable of sending an explosive 
shell through any cofferdam into the very vitals of 
the ship, then a further complication will be added to 
the problem of defence. The Davis gun-torpedo, 
which was successfully tested in America five years 
ago, may prove to be the prototype of all future 
torpedoes. In this weapon the invention of the 
American naval officer whose name it bears, the war 
head is replaced by a gun which, at the moment of 
impact, discharges a high explosive projectile with 
sufficient velocity to penetrate armour of medium 
thickness. For the preliminary trials an ordinary 
18in. Whitehead was used. The practice head was 
removed, a strong joint ring being fitted in its place. 
Secured to this ring was a steel casing, inside of which 
was fitted an Sin. smooth bore gun, constructed of 
vanadium steel, the walls having a uniform thickness 
of jin. The length of the bore was 68in. The process 
of conversion increased the length of the torpedo 
from 11ft. Sin. to 16ft. 4in., but the added buoyancy 
was found on trial to support the weight of the gun 
and its charge without much detriment to the 
behaviour of the torpedo in the water. The shell, 
weighing 215 Ib., had thinner walls than is usual, in 
order to carry a specially heavy burster. When tried 
against a target caisson, fitted with several thin 
internal bulkheads, the weapon acted admirably. 
The gun was discharged immediately the nose of the 
torpedo struck, while the shell went clean through 
the target but without exploding. Further experi- 
ments of a more exhaustive kind were made, on which 
occasion the projectile easily penetrated a submerged 
target protected by steel plates with a total thickness 
of nearly 5in., after which it detonated in the water 
beyond. These results were considered to demon- 
strate the ability of this type of torpedo to send 
a high explosive shell through the under-water bulk- 
heads of any ship in existence, and it is obvious that 
if a vessel were hit in the neighbourhood of the 
boilers or magazines, the effect of the shell bursting 
well inside might prove far more disastrous than the 
detonation of an ordinary torpedo against the outer 
skin. In its latest form the Davis gun-torpedo is 
understood to be 2lin. in diameter. It contains a 
10in. gun which fires a 400 lb. shell, charged with 
60 lb. of high explosive, at a muzzle velocity of 800ft. 
per second. The torpedo itself is fitted with a heater, 
and has a range of 2500 yards at 24 knots. To resist 
the attack of such a weapon it would be necessary 
to reinforce the submerged cofferdam with armour, 
which, if the above experiments are a criterion, would 
have to be at least 5in. thick. 

The provision of some reliable form of defence 
against attack from under-water bids fair to become 
one of the most urgent and perplexing of the many 
problems which confront the naval designer. General 
Cuniberti, the late eminent chief constructor of the 
Italian Navy, complained seven years ago that ‘* the 
greater number of experts in warship architecture 
resolutely shut their eves to a serious examination of 
the danger of under-water attack,” and the war has 
shown that he did not speak without reason. Until 
quite recently, at all events, there was a universal 
tendency to regard the gun as the only factor de- 
serving of serious consideration, and consequently 
ships were designed almost solely with an eye to their 
power of striking with the gun and withstanding 
blows delivered by it. The result of this procedure 
is seen to-day in the many capital ships of enormous 
size and cost which are liable to be disabled, if not 
totally destroyed. by the agency of mines or torpedoes. 
Tt would appear that a different policy must hence- 
forth be pursued if the capita! ship 1s not to be driven 
from the sea by the swift submersible torpedo-vesse] 
whose appearance cannot long be delayed, and of 
which the British ‘““K”’ class submarine may be 
considered the forerunner. 








Patent Law and the Legal Standard 
of Novelty. 
By “HISTORICUS.” 


UNDER the Statute of Monopolies, the definition of 
‘** Novelty’ is clear and precise. Novelty is 
limited by “ user’ within the realm, and this inter- 
pretation of the law was supported by Lord Mansfield 
in his recently recovered judgment in Liardet »v. 
Johnson in 1776, when, in referring to the abuse of 
patents by men getting “‘ monopolies of what is in 
use and in the trade,” he dismissed as immaterial the 
anticipations brought forward by the defendants on 
the ground “that an invention must be something 





* Since the above was written it has been announced that 
our latest battle-cruisers, viz., Repulse, Renown, Hood, &c., are 
equipped with a modified form of ‘ blister ’ protection. 





in the trade and followed and pursued . . . whether 
it was in books or receipts it never prevailed in 
practice orin the trade,” (** Law Quarterly Review» 
July, 1902.) This judgment was suppressed, nat 
because the Judge’s law was unsound, but because it 
was felt to be incompatible with the new doctring 
of the function of the patent specification, for which 
the above case is still the leading authority. 

The blunder committed by the Courts was this 
In the 17th century, at the date when the Statate 
of Monopolies was passed, the verb “to invent” 
meant *‘to found, establish or institute by autho. 
rity.” Institution or “working,” therefore, was 
the basis of the old law. Inthe 18th century the 
Courts construed the word in its modern senge. 
Hence the effect of Lord Mansfield’s judgment was 
to shift the consideration of the patent grant from 
** practice * to written disclosure, and this involved 
the raising of the legal standard of novelty from the 
practice of the art to proof of absolute novelty within 
the realm. 

At this distance of time we can see that the Courts, 
through ignorance, greatly exceeded their powers, 
They practically repealed the statute which they 
professed to interpret, and substituted a wholly 
different ‘ consideration’? and a new condition of 
validity. In effect they released the patentee from 
the statutory obligation to work his patent, and, in 
lieu thereof, required him to file a proper description 
of his invention. The latter condition was, of course, 
not only reasonable but long overdue ; the mistake 
made,was that instead of treating this condition as an 
additional obligation imposed upon the patentee in 
his own interert as well as that of the public, the 
specification was made the sole consideration of 
the patent grant. However, Lord Mansfield’s doe. 
trine was well suited to the conditions of his time.  [t 
attracted the attention both of the Continent and 
America. Everywhere Patent Laws were hastily 
remodelled upon the English exemplar, in the hopes 
of making up the leeway caused by the neglect of the 
native inventor. 

The laws, therefore, of the civilised world as regards 
‘“* Novelty ” rest substantially upon a judicial blunder 
of our Common Law Courts, which has placed upon the 
shoulders of the inventor an onus of proof which he 
is incompetent to bear. 

This subject will now be considered under the 
following headings :—(1) Is the legal standard of 
Novelty a practicable one from an administrative 
standpoint, or reasonable from the economic one ? 
(2) To what extent can relief be granted from the 
legal, requirement ? (3) What modifications would 
it necessitate in the law and practice of Letters 
Patent ? 

(1) If the Common Law standard is economically 
sound, then the logical course is to subject patent 
applications to the extreme test of novelty, so that the 
patent when issued shall comply with the legal 
standard. It is commonly supposed that the 
American system answers to this requirement, but 
this is not the case. Mr. Thurber, an examiner in the 
Patent-office at Washington, states that “for years 
it has been a matter of regret that the official search 
is not more reliable,’ and he goes on to suggest a 
method by which the official search could be made 
equal to the “* best outside search.”” This is obviously 
impracticable, for the extent of an outside search is 
limited only by the value of the patent under litiga- 
tion. It may traverse the whole field of the literature 
of pure and applied science, discover the secrets of 
workshop practice, and occupy the time of a team of 
experts for months at a time; whereas the official 
search is based almost entirely upon a classification 
of patent specifications, and probably does not occupy 
on an average more than four hours of the examiner's 
time. An official cannot forecast the probable value 
of an application ; he has no means of, or warrant for, 
proportioning the length of the search to the estimated 
value of an invention. An official examination 
therefore which will satisfy legal requirements is an 
administrative impossibility. Clearly the lower stan- 
dard of novelty is the more practicable one ; indeed, 
there still remains traces of it in our Patent Law and 
Procedure. For instance, it is admitted in our text 
books on Patent Law that “ prior ueer”’ is the best 
evidence of want of novelty you can have ; all other 
evidence stands on an inferior footing. And to this 
day the applicant is required in the official forms to 
allege that ‘‘ the invention is not in use to the best of 
lis knowledge and belief.” He has never been 
required to affirm its absolute novelty. 

Relief, therefore, from this unduly high legal 
standard of novelty appears to be the primary need 
of the inventor, little as he seems to be capable of 
realising it. We shall now proceed to show under 
what conditions this relief cen be granted without 
detriment to any class of the community, and the 
effects of this relief on the commercial prospects of the 
inventor and the furtherance of trade. 

(2) Obviously additional security of title cannot be 
granted to the inventor who relies solely upon the 
novelty of his specification. If he is content to rely upon 
disclosure he must be judged by its novelty. To avoid 
possible misconception, it should be stated that the 
proposals now submitted leave the present position of 
the inventor gud inventor untouched. He obtains his 
patent eubstantially on the present lines. He is not 
bound toany date for working the patent when grantcd. 
But there is no reason why the Law and Practice of 
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Letters Patent should not be founded on the assump- 
tion that the applicant proposes to make good at the 
earliest opportunity, — and for his encouragement 
-rereased security of title should be assured to him so 
a as he can prove commercial working. For this 
purpose preliminary examination must be restricted 
to the examination of specifications of patents in 
force in the country of origin, with the further proviso 
that specifications of lapsed patents be retained on 
theexaminer’s files for a period of two or three years 
to prevent the undue perpetuation of monopolies. 
Clearly some delay must be granted to enable the 
manufacturer to adopt in his discretion inventions 
as they fall into the public domain ; but there is no 
need to prolong unduly the period of his option. 

With preliminary examination thus limited the 
inventor will be enabled to approach the capitalist 
with a broad claim for his invention, the title to which 
can be practically assured by the reduction of the in- 
vention into practice. Assuming the invention to be 
a valuable one, the manufacturer is placed in the 
position that he must either close with the inventor 
or submit to see the sale of his goods threatened in 
the market by the superior product of a rival manu- 
facturer. Hence the two parties will quickly come 
to terms. 

It is difficult to estimate the annual loss to industry 
and commerce by the retention in Patent Law of the 
generally accepted standard of novelty. The late 
Mr. John Imray, Past-president of the Institute of 
Patent Agents, and for many years a well-known 
figure in all patent trials, once stated that in his 
experience the most valuable patents had been the 
worst —i.¢., in respect of novelty as regards prior 
published information. 
trates the above point. In a country which hed 
recently edopted preliminary examination, a patentee 
presented af application for an improvement on a 

yatent, which, it is seid, had brought him in some 
£20,000. The anticipations cited by the examiner 
cut away entirely the ground upon which the original 
patent had been granted. Many patent agents, no 
doubt, will be able to supply additional instances of 
this kind. 

In whose interest is the present standard main- 
tained ? The public is concerned that there shall be 
many inventions—not on paper but reduced to 
practice. The value of a patent is its litigating value. 
Has official examination in any country increased 
the business at the Patent Bar ? 

In short, in all countries the Law of Novelty, 
founded as it is on long-established judicial error in 
our Courts, needs reconsideration, with a view to 
giving to the inventor, when his patent has reached 
the stage of commercial working, that additional 
protection of which he stands in need. Nor should 
relief stop here. Subject to certain conditions the 
law should permit the patentee to correct any defects 
in his specification, should release him from the pay- 
ment of renewal fees, and evén champion his cause in 
the Courts in cese of infringement. 

Further, the clause inthe International Convention, 
giving a right of priority to the foreign applicant, 
should be denounced. The existing provision reliev- 
ing the applicant from anticipation by his own acts 
is all that can be reasonably given. The grant of 
priority is obviously opposed to the policy of the 
furtherance of native industries. It is extremely 
costly and inconvenient in practice, both from the 
official and professional standpoints, and it practically 
curtails the valuable life of a patent by some eighteen 
months. Until the foreigner has shown his hand no 
prudent capitalist can be expected to risk his money 
in the purchase of a patent. 

If inventors knew their own interests they would 
concentrate their effortson securing a more effectual 
protection of their ideas during the existing terms 
provided by the laws, rather than a cheaper protection 
with a more extended term. While no satisfactory 
reason has ever been alleged in favour of annual 
renewal fees, the provision of a single renewal fee 
somewhere about the mid-term of the Patent appears 
to be founded on reason ; for if a patentee at the end, 
say, of the seventh year has failed to find a market for 
his invention, he should either surrender his grant or 
pay something for the continuance of his privilege. 
The extension of the statutory term of patents, too, 
1s not in the interests of inventors as a class. In the 
case of inventions of exceptionel merit, even the 
normal term may be too long. It is submitted, for 
instance, that it would have been in the interests of 
all parties concerned if the State had stepped in and 
extinguished the monopolies of the telephone, the 
cyanide process, the Welsbach light, and, in earlier 
days, of the percussion cap, on the payment, of course, 
of the most liberal compensation to their holders, for 
in this way the field of invention would have been 
thrown open to improvers, and the progress of the 
indust ries expedited. 

Chus it will be seen that Patent Lew is here regarded 
strictly from the netional standpoint. Interstate 
Patent Law is a contradiction in terms so long as the 
primary object of Patent Law is the fostering of 
native industries, and while ‘ novelty” is deter- 
mineble primarily by the state of the art within the 
limits of the State jurisdiction. To maintain its 


industrial Supremacy each country must offer to 
inventors of the civilised world the most favourable 
conditions for bringing in new industries, while 


The following anecdote illus- | 





sedulously stimulating by technical education, and 
facilities for research, the native wit and enterprise of 
its own citizens 








The Alaskan Government Railway. 


DEVELOPMENT of the territory of Alaska, the 
detached semi-Arctic portion of the United States 
which is separated from the parent country by a 
portion of Canada, was slow and uncertain until the 
* gold rush ”’ of 1896 and recent history. Since then it 
has-been pushed more steadily and certainly, but 
it has remained for the United States Government 
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ROUTE OF ALASKAN GOVERNMENT RAILWAY 


to provide an adequate railway system. Several 
private lines were started, but there was no pro- 
bability of their furnishing the facilities necessary 
for the needs and possibilities of the country. A 
review of the Government enterprise has'been given 
by Colonel Frederick Mears, United States Army, 
who was, until recently, a member of the’ Alaskan 
Engineering Commission. 

The Alaska Railway, now under construction by 
the United States Government, was authorised by 
an Act of Congress in March, 1914, empowering the 
President to locate, construct and operate railways 
in the territory of Alaska. It authorised also the 
acquisition of existing railways, piers and termini, 
either by purchase or condemnation. The Act 
provided that the route should connect one or more 
of the open Pacific Ocean harbours on the southern 
coast with navigable waters of the interior and with 
the coalfields, in order to furnish a supply of fuel 





for the United States Navy. The cost of the pro- 
posed railway system was estimated at £7,000,000. 
Following the report of a Government Board 
on the transportation question in Alaska, President 
Wilson, in the spring of 1914, appointed the Alaskan 
Engineering Commission, of which Colonel Mears 
was a member, with William C. Edes as chairman 
and chief engineer, to make surveys and investiga- 
tions for the proposed lines. During the following 
summer, thirteen surveying parties were in the field. 
Work was carried on from three main bases of supply, 
at Seward, on the Kenai peninsula in the Gulf of 
Alaska, the beginning of a private line that had been 
abandoned; at Anchorage, the head of navigation 
on Cook Inlet ; and at Fairbanks, an interior town 
marking the head of navigation on the Tanana River. 
The report submitted in February, 1915, recom- 
mended a route from Seward to Fairbanks, 470 miles. 
This was approved, and the President’s order issued 
in April, 1915, authorised the Commission to under- 
take the construction of the railway, the general 
route of which is indicated on the accompanying 
map. 
There was already a private line—the Alaska 
Northern—starting from Seward. This had been 
commenced in 1903, and by 1906 rails had been laid 
on the first forty-eight miles. Earthwork, tunnels 
and some additional tracks had been constructed up 
to seventy miles, but in 1909 all work was discon- 
tinued on account of financial difficulties. Traffic 
was operated to a limited extent on the first forty- 


| eight miles, mainly by petrol carriages, but during 
| 


the winter it was discontinued for long periods. 


| When this property was acquired by the Government 
}in 1915, for £230,000, it was in poor condition. 





Beyond the operated portion, many of the bridges 
and trestles were damaged or had been entirely 
washed away, while slides had covered the line or 
had carried away the embankments. Further, the 
formation was too narrow, embankments were too 
low, and tunnels were too small for ordinary railway 
locomotives and rolling stock. 

Starting from Seward, the line extended across 
flat lowlands for six miles, and then ascended on a 
gradient of 1 in 45 to a summit level of 705ft: From 


| there it descended at about the same gradient, not 


compensated for curvature in either case, although 
there were numerous curves of 573ft. and 480ft. radius. 
This brought it to Lake Kenai, the shore of which 
it followed to Mile 23, whence it ascended at 1 in 
100 to Trail Lake, and thence up Trail Creek to Mile 
40, where the ascent of the Kenai mountains begins. 
This ascent was made with a maximum gradient 
of 1 in 50, compensated for curvature, and with a 
fairly easy alignment, reaching a summit elevation 
of 1063ft. Beyond this the line descended along the 
drainage area or watershed of the Placer River to 
Mile 48, the maximum gradient being 1 in 45. 

The heaviest construction work began at this point, 
with numerous tunnels and trestles and Jong sharp 
curves. One curve of 400ft. radius covers an angle 
of 235 degrees, and was carried largely on a timber 
trestle having a maximum height of 106ft.. The 
line crossed the Placer River at Mile 54 on a high 
bridge, 1580ft. in length, and followed the bottom 
lands to Mile 61, and then along Turnagain Arm for 
about five miles. Beyond this there was a series of 
embankments and rock cuttings to Mile 71, where 
construction was abandoned. 

Criticism of the location of the line between Miles 
48 and 58 was made, on the assumption that a side- 
hill line along the west slope of the Placer River 
Valley would have been better, with maximum 
gradients of 1 in 100 to 1 in 66. The engineers of 
the Alaskan Commission therefore had very careful 
surveys made on this section, with results that proved 
the correctness of the original location. The alterna- 
tive location would have required the line to be 
benched heavily in the steep slopes of the mountain 
side, with numerous and costly snowsheds to protect 
it from the snow slides. 

Such was the condition of the Alaska Northern | 
Railway when, in 1915, the President authorised 
its purchase, conditional upon reasonable terms. 
It was acquired finally for the sum of £230,000, and 
the United States Government took it over in June, 
1915. By the time the negotiations were completed 
and the Alaskan Engineering Commission had es- 
tablished its staff and offices at Seward, it was too 
late in the season to do more than erect a temporary 
machine shop in which to repair the rolling stock 
during the winter. The line was kept in operation 
for thirty-four miles by petrol carriages. , 

Improvement of the line was commenced actively 
in June, 1916, under the direction of Mr. R. J. Weir 
as engineer. Much of the land had been cleared 
of timber for a width only just sufficient for the 
road-bed. The new work included clearing the 
right-of-way for a width of 100ft., straightening the 
line, and in many cases replacing timber structures 
with solid embankments. New bridges and trestles 
were built, and new 65]b. and 70 Ib. flange rails 
laid in place of old 561b. rails. The locomotives, 
carriages and wagons were overhauled and put in 
service, and some new stock was added. Work 
over the seventy-one miles of the line to Kern Creek 
was continued during the seasons of 1916 and 1917, 
this entire section of line being put in operation in 
the latter year. The cost, including new rolling 
stock, was about £360,000, making—with the pur- 





348 


THE ENGINEER 





APaiL 11, 1919 





———— 





chase price—a total cost to the Government of some 
£600,000 for the completed seventy-one miles of 
railway—by £8450 per mile. 

Now begins the new line, which follows along the 
north shore of Turnagain Arm and Knik Arm, 
branches from the head of Cook Inlet. It crosses 
the mouth of the Matanuska Valley, in which lie 
the coalfields, served by a branch line, and then 
from Mile 200 it continues northward along the east 
side of the Susitna River Valley, crossing to the west 
side at Mile 265, where this river bends to the east- 
ward. Ascending the Indian River to the Chulitna 
Pass and then up the “‘ middle fork ” of the Chulitna 
River, it reaches the summit of Broad Pass at Mile 
314. It then descends along the west bank of the 
Jack River and Nenana River, crossing the latter 
at Mile 373. Thence it continues down the east 
bank of the Nenana River, which it crosses by an 
expansive bridge at the town of Nenana, Mile 414, 
and then follows the Geldstream Valley to the terminus 
of the line at Fairbanks. From this point there are 
two branches, built by the former Tenana Valley 
Railway. The gradients will not exceed 1 in 50, 
and for the greater part of the distance the maximum 
will be 1 in 100. The highest elevation is in the 
Broad Pass, at Mile 314, where the line is 2319ft. 
above sea level. Construction of this line, including 
the Matanuska branch, was commenced at Anchorage, 
a town at the head of navigation on Cook Inlet. 
This caused a rush to the place, and in July, 1915, 
there was a population of about 2000, living in tents 
and log houses. 

The cleaning of the land and the earthwork, 
where the work could be classified and contracted 
for at unit prices, was let to “ station-men.’’ Under 
this method a number of men associate themselves 
together as partners, taking short pieces of work, 
or “stations,” at a price per cubic yard for earth- 
work or per acre for clearing. Each man signs the 
contract and becomes equally interested in the work 
as a co-partner, and each man receives his separate 
check for doing his portion of the work, so that there 
is no quarrelling over the distribution of the pay. 
As the amount received is dependent upon the amount 
of work done, the men are spurred to exert their 
best efforts. There is scarcely any capital required, 
as the Commission furnished the necessary equip- 
ment at a moderate rental. The men have also the 
privilege of purchasing supplies at reasonable prices 
at the commissary established by the Commission. 
This is not obligatory, however, as the men are free 
to purchase elsewhere if they desire. 

This “ station’? method has been employed al- 
most universally in railway construction throughout 
the western portion of the United States. When 
such work is awarded in large contracts to general 
contracting firms, much of it is eventually sub-let to 
station men. In the case of the Alaskan Government 
Railway, the general contractor was eliminated, 
and consequently the station men received somewhat 
higher pay for their work. Viewed in the light of 
later events, Col. Mears has pointed out that it is 
particularly fortunate the Commission decided to 
adopt this plan. Had the railway, or any part of it, 
been given out to a general contracting firm in 1915, 
when labour conditions were normal and prices for 
materials and supplies were low, it would have been 
impracticable for the firm to have continued the 
contract in subsequent years under the abnormal 
war conditions of high labour prices and material 
costs, and shortage of labour, without a very generous 
increase in the contract price. This would have 
resulted in delay for the consideration of claims, 
with consequent loss of time and work. 

The first part of the work was to build the line 
from Anchorage to the Matanuska River, about 
thirty-five miles, this being about half the distance 
to the coalfields. The grading or earthwork forces 
were started as rapidly as the engineers could stake 
out the work. Clearing was paid for at from £7 to 
£20 per acre, depending upon the character and 
density of the timber to be cut. The excavation 
was classified under four heads: solid rock, loose 
rock, frozen material and common excavation. 
Piles, culvert timbers, bridge posts, telegraph poles 
and sleepers were obtained from native timber cut by 
station men under separate contracts. Timber for 
bridge trusses and bridge floors was imported from 
Puget Sound ports, in the United States, as local 
material was not suitable for those purposes. Con- 
struction camps were established at various points 
along the line, supplies being distributed by wagons 
or by barges working along the east shore of Knik 
Arm. At the end of 1915 the earthwork had been 
completed for thirty-five miles, and plate-laying 
advanced fifteen miles north of Anchorage. 

On account of the importance of the coalfields 
work was concentrated on the Matanuska branch, 
and during a severe winter the materials and supplies 
were distributed by sledges—partly on the ice of the 
Matanuska River—for several miles along the sur- 
veyed route beyond the junction. During 1916 this 
branch was pushed to twenty-three miles from the 
junction, or sixty-one miles from Anchorage, and in 
1917 it was extended fourteen miles to the coal- 
field terminal at Chickaloon. A steam track-laying 
machine of the Roberts type was used on this work. 

During this time work was advancing also north 
of Matanuska Junction along the main line, but was 





not pushed so vigorously, as most of the money avail- 
able was being spent on the completion of the branch. 
Further northward new surveys were made to im- 
prove the route to the crossing of the Susitna River. 

As the location follows close along the east -bank 
of the Sulitna River for some seventy-five miles, 
the river was used as a means for distributing supplies. 
For about fifty miles north of Anchorage it was 
possible to operate a flat-bottom stern wheel river 
steamer. capable of carrying about 100 tons of cargo. 
Above this stretch the navigation becomes more 
difficult, as the river bas numerous channels with 
gravel bars between them. For service on this 
stretch of the river three screw propeller “ tunnel ”’ 
boats with petrol engines were used. ‘These have a 
light draught of 12in. and a loaded draught of 20in. 
with 30 tons of cargo. 

Although Anchorage is a shipping port as well as 
the headquarters of the railway, it was very desirable 
to complete railway communication with the main 
port of Seward, further south. A sixteen-mile gap 
in the line between these two points was closed in 
September, 1918, giving a direct outlet from the 
Matanuska coalfields to the coast, 195 miles. At 
about the same time plate-laying was completed 
northward to Talkeetna, on the main line. Con- 
struction is also in progress near Fairbanks, where 
some small local lines have been acquired. From 
Nenana, rails have been laid south about fifty miles, 
to a point where lignite from the Nenana mining 
district can be shipped to Nenana and loaded into 
river boats. In all, more than two-thirds of the pro- 
posed lines are now being worked, and construction 
is progressing on the remainder. 

Heavy construction work was involved on the 
sixteen-mile link noted above. It is largely on a 
bench or shelf cut in steep sidehill slopes, while along 
Turnagain Arm many large embankments were 
built in the water to avoid heavy cuttings in the 
steep slopes of hard slate rock. Severity of the winter 
of 1917-18 delayed work on all the line, as snow from 
2hft. to 5ft. deep remained until May on different parts 
of the line. The closure of the link was effected on 
September 10th, 1918. 








Obituary. 





SIR WILLIAM CROOKES. 


THE world of science has been made very sensibly 
the poorer by the death of Sir William Crookes, which 
occurred in his London house on Sunday morning last. 
Sir William Crookes was not an engineer, but such a 
life as his cannot be passed over without mention even 
in a journal devoted exclusively to engineering. 

William Crookes was born in London on June 17th, 
1832. He was not, therefore, far short of completing 
his eighty-seventh year at the time of his death. At 
a very early age he, in common with many other small 
boys, developed a pronounced predilection for 
chemistry ; and was apparently encouraged in it, 
for at the age of ten, so the story goes, he had his own 
little laboratory, and when only sixteen was sent to 
study at the Royal College of Chemistry, which was 
then under the direction of the celebrated Dr. Hof- 
mann. Later, after filling successively the posts of 
junior and senior assistant to that scientist, he was in 
1854 offered and accepted the position of superin- 
tendent of the Meteorological Department of the 
Radcliffe Observatory at Oxford. He was not long 
there, however, for in the next year he became lecturer 
in chemistry at Chester Training College. Then 
London called him again, and he returned to the 
Metropolis, which remained the centre of his activities 
during a life prolonged far beyond the ordinary. 

To give anything approaching to a complete list 
of his investigations and discoveries in an article such 
as the present notice would be manifestly impossible. 
Mention of a few must suffice. While still at the 
College of Chemistry he had entered on an extensive 
study of the selenocyanides, and as a result of ten 
years’ more or less continuous work in that direction 
he was successful in being the first to isolate the metal 
Thallium. It was while endeavouring to determine the 
atomic weight of that element that he encountered 
considerable difficulty by reason of the fact that 
thallium, like some other bodies, appeared to weigh 
less when hot than it did when cold. This pheno- 
menon continued to present itself even when the 
weighing was carried out in a vacuum, and Crookes 
was forced to conclude that it was due to repulsion 
resulting from radiation. Working on that hypothesis, 
he proceeded to construct that beautiful piece of 
apparatus which is still known by the incorrect name of 
the radiometer, though in reality the rotation of its 
vanes is not due to the direct mechanical effect of the 
light. 

His endeavours to obtain a high vacuum in order 
that, as he at first thought, correct weights might 
be obtained, then led Mr. Crookes to experiment with 
the discharge of high potential electric currents 
through vacuum tubes, and the brilliant effects which 
were thereby obtained are familiar to all. But 


Crookes’ tubes were very far from stopping short at 
being only effective illustrations for the lecture room. 
They were the immediate forerunners of Réntgen 
tubes ; indeed, Crookes himself had experience of the 





X-rays without actually discovering them, for he had 
some photographic plates spoilt by bringing them 
near one of his tubes ; but he only blamed the plate 


‘maker for sending him defective plates. Furthermore 


the tubes were instrumental in leading Sir J.J. Thom: 
son to formulate his corpuscular theory of matter, 
Sir William—he received the honour of knight. 
hood in 1897—on the discovery of radium, turneg 
his attention to that substance and other similar 
bodies, and his researches in that direction led to 
many fascinating discoveries in connection with 
radiant matter, which, however, we need not discuss, 
though mention must, of course, be made of the 
Spinthariscope, by means of which the emanations of 
radium are made visible. He was among the first to 
suggest the recovery of nitrogen from the atmosphere 
and its use for agricultural purposes. Among hig 


latest investigations were those undertaken with 
the object of producing glass which, while being trans. 
parent, would protect the eyes from the efiects of 
harmful light and heat rays. 

Sir William was amongst the most be-honoured of 


men. First and foremost he was one of the very few 
who have received the Order of Merit. He had been 
President of the Royal Society, from which he also 
received the Royal, Davy and Copley medals, and he 
was LL.D. of Birmingham and D.Sc. of Oxford, Cam. 
bridge, Ireland, Cape of Good Hope, Sheffield, and 
Durham. He had at one time or another been Presi. 
dent of the Chemical Society, the British Association, 
the Institution of Electrical Engineers, and the Societ V 
of Chemical Industry, and was honorary member of a 
score or more scientific societies, both home and 
foreign. 


JAMES WATSON. 


Tue Corporation of Bradford experienced a very 
severe loss by the death of its waterworks engineer, 
Mr. James Watson, which, as we briefly announced in 
our last issue, occurred in London on the 29th ult. after 
an illness lasting only a few days. 

Mr. Watson was undoubtedly one of the best-known 
and most distinguished water engineers of his time, 
and he had been connected in one way or another 
with a large proportion of the waterworks under. 
takings which have been carried out in this country for 
the last thirty years or more. The two places, how. 
ever, with which his name was most intimately con- 
nected were Dundee and Bradford, in which no less 
than fifty years of his exceedingly busy life were spent, 
and for both of which he designed and carried out 
waterworks of great magnitude and importance. 

James Watson was born at Douglas, in Lanarkshire, 
on March 18th, 1844. He had therefore just com- 
pleted his seventy-fifth year at the time of his death. 
He was the son of a farmer—also James Watson—who 
saw to it that his son had a really sound scholastic 
education, and placed him when he was sixteen years 
of age in the office of a Mr. Johnstone, an architect 
and surveyor, who had establishments both in Douglas 
and in Lanark. Young Watson remained with Mr. 
Johnstone for seven years, during the last three of 
which he occupied the position of assistant. For the 
two years or so thereafter—1867-69—he was in 
business on his own account in Lanark, but left that 
town in the early part of the latter year in order to 
take up the post of chief assistant to the burgh engi- 
neer at Dundee—Mr. Mackison—who had at that 
time assumed the additional duties of water engineer 
on the taking over by the Corporation of the Monikie 
reservoir and works. So highly were Mr. Watson's 
services as right-hand man to Mr. Mackison held in 
esteem by the authorities that, at the end of three 
years, when he was only twenty-eight years of age, 
he was himself made engineer to the Dundee Water 
Commissioners. Of what he did in the way of improv- 
ing and increasing the water supply of Dundee we 
have not space to write at length. It must suffice 
to say that among the chief works with which he 
was associated was the construction of the large 
reservoir at Lintrathen, the final states of which 
undertaking were brought to a satisfactory termina- 
tion under his direction, without any outside assist- 
ance whatever, the Commissioners having decided 
in 1874 that they were so satisfied with their own 
engineer’s capabilities that it would be unnecessary 
to call in other engineers in consultation. Actually 
the supply of water made available under his direc- 
tion was increased from 2} to 10 million gallons pet 
day. 
During his nineteen years’ tenure of office at Dundee 
Mr. Watson’s advice in connection with water supply 
was frequently sought by local authorities in the 
neighbourhood, and for eight of them—Birkhill, 
Downfield, Invergowrie, Longforgan, Monifieth, New- 
port, Tayport, and Wormit—he designed and super- 
intended the carrying out of works. 

Towards the end of the year 1890 Mr. (afterwards 
Sir) Alexander Binnie, who had for some fifteen years 
been waterworks engineer to the Corporation 0 
Bradford, was made waterworks engineer to the 
London County Council, and from among the candi- 
dates who applied to fill the post thus vacated Mr. 
Watson was chosen, and the choice was & particularly 
wise one. He took up his duties in January, 1891, and 
for just more than twenty-eight years devoted himself 
heart and soul to the betterment of Bradford’s supplies. 
It required a strong man to do what he did at the 
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very outset. Notwithstanding the eminence of his 
predecessor in office, Mr. Watson quickly decided 
to go counter to his proposals, in spite-of the fact that 
parliamentary sanction to carry out the plans had 
been obtained. There was, however, ample reason 
for the newcomer’s action. In the scheme prepared 
by Mr. Binnie, by which additional supplies were to be 
obtained from the Nidd Valley, a dam was to be 
erected on the river only at a point sufficiently high 
up to enable water to be delivered by gravity to the 
Heaton reservoir, whence it would have to be pumped 
to the higher levels of the city. Mr. Watson imme- 
diately became alive to the undesirability of incurring 
the continual expenditure which such pumping would 
have involved, and quickly decided that it would be 
much preferable to construct the reservoir higher 
up the river if that were possible. He was soon in a 
position to say that he had discovered a site for it 
which would enable water to be delivered in Bradford 
at a height of no less than 325ft. above that contem- 
plated in the Binnie scheme. An amending Act was 
therefore applied for under his advice, and the neces- 
sary Act obtained. 

It will be unnecessary for us to go in detail into the 
works which were so successfully designed and carried 
out by Mr. Watson. We have so recently discussed 
the whole question of the water supply of Bradford, 
just before the completion of the great Angram dam— 
see our issues of March 12th and 19th, 1915—that 
detailed description is not required in the present 
instance. The finished work is a fine and lasting 
monument to his foresight and to his skill as an engi- 
neer. 

Mr. Watson was nearly as well known in West- 
minster as he was in Bradford, for his servives as an 
expert witness were greatly in demand. There were 
but few important waterworks undertakings with 
which he was not associated either directly or in- 
directly, and his advice was at times called for from 
abroad, notably in the case of Calcutta water supply. 

As showing the estimation in which he was held 
when but half of his period of service at Bradford 
was completed, we may recall the fact that when, in 
1904, he was one of the candidates for the position of 
chiet engineer to the Metropolitan Water Board— 
which carries with it a salary of £2500 a year—and 
when he himself was in receipt of only half that 
amount, the chief members of the Corporation, 
including the chairmen and vice-chairmen of all the 
various committees, together with ali the members oi 
the Waterworks Committee, were enabled to take 
such steps that an increase of £500 a year was granted 
to him. In view of this demonstration of the teelings 
with which he was regarded by his fellow-citizens, 
Mr. Watson decided to remain in Bradiord and 
superintend in person the completion of his many 
schemes. We may add that it was not only in con- 
nection with the water supply of that city that he was 
ot value to the city. tis advice was trequently 
sought in other directions, notably as regards sewage 
disposal questions. 

Mr. Watson was elected an Associate Member of 
the institution of Civil Engineers in May, 1875, and 
was transferred to the class otf Member in January, 
1885. 
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THE annual conference opened in the Hall of the 
Royal Society of Arts on April 9th, and the meetings, 
which extend over three days, being the first which 
the Institution has held simce the termination of 
hostilities, attracted a large attendance. 

Lord Bristol, the immediate past-President, occu- 
pied the chair, in the absence through illness of the 
President, Lord Durham. 

In its report for the year the Council says :— 


_ The Council have pleasure in submitting their annua] ceport 
for the year 1918, lt is a source of satisiaction that, notwith- 
standing the world-wide disorganisation due to the war, it has 
been possible to hold the annual meetings of the Institution 
without interruption, and to issue the “ ‘Transactions ”* in the 
same form as during the previous fifty-four years. The cessa- 
tion of war conditions has led to a revival of interest in all 
matters connected with shipbuilding, and the Council are pleased 
to report an unusually large number of papers offered ior this 
year’s meetings. 

_ The British Marine Engineering Design and Construction 
Committee, under the chairmanship of Mr. A. E. Seaton, to 
which reierence was made in the last annual report, have been 
engaged in the preparation of a uniform code of rules for the 
construction of marine (cylindrical) boilers. These proposed 
rules in their final form are now being considered by the various 
bodies concerned, and are dealt with in the paper to be read by 
Mr. A. E. Seaton at the forthcoming meetings. 

The question of the education of apprentices in the private 
shipbuilding and marine engine works having come before the 
Council in connection with the award of the Institution scholar. 
ships, a committee has been formed as under to inquire into this 
question and report to the Council :— 


Committee on the Education of Apprentices.—Sir John 

Biles, LL.D., D.Se., Chairman,.Protessor T. B. Abell, 

M.Eng., Mr. W. 8. Abell, M.Eng., Sir Thomas Bell, K.B.E., 

Mr. James Brown, C.B.E., Sir George Carter, K.B.E., 

Professor W. E. Daiby, M.A., B.Sc., Sir Eustace d’Eyncourt, 

K.C.B., Sir Alexander Gracie, K.B.~., Mr. W. L. Hichens, 

dir George Hunter, K.B.E., Sir James McKechnie, K.B.E., 

The Right Hon. Lord Pirrie, P.C., K.P., Sir Herbert Rowell, 

K.B.E., Sir J. E. Thornycroft, K.B.E., Sir Philip Watts, 

4.C.B., Proiessor J. J. Welch, M.Se., Mr. W. H. Whiting, 
C.B., Sir Alfred Yarrow, Bart. 

The Council are pleased to report the offer of two scholar- 

ships in naval! architecture of £100 a year each for three years, 

one from Messrs. Cammeli, Laird and one from Messrs. Fairfield 





Shipbuilding and Engineering Company, and one in marine 
engineering of the annual value of £150 from the Parsons Marine 
Steam Turbine Company. Promises ¢ further support in this 
direction ‘have also béen rectived: Me 

Co., of Clydebank, have offered to contribue £1000 to a scholar- 
ship fund provided a further £9000 can_be raised to make up 
the fund to £10,000. It is hoped that a number of additional 
scholarships may thus be established which may be the means 
of attracting into the shipbuilding profession the best brains 
available. 

The Institution of Naval Architects Scholarship for 1918 has 
been awarded to Mr. H. W. Nicholls, of Chatham Dockyard 
(Student I.N.A.). who is now following the course of instruction 
in naval architecture at the Royal Naval College, Greenwich. 
The Earl of Durham Prize for 1918 was awarded to Mr. P. H. 
Knapman, of Devonport Dockyard (Student I.N.A.). 

The Annual Gold Medal of the Institution for the — year 
was awarded to Mr. A. M. Robb, B.Sc. (Associate Member), 
for his paper on * The Shearing Force and Bending Moment 
Acting on the Structure oi a Ship,’’ and the Premium to Major 
M. Denny, 8.B., C.B.E. (Member), for his paper on ‘‘ The Possi- 
bilities of Reinforced Concrete as a Materia! for Ship Construc- 
tion.”’ 

The question of the admission of women to the Institution 
has been before the Council, and as a result of the referendum 
which was submitted to the members last August—491 votes 
in favour of admission and 220 against—<ertaim alterations to 
the by-laws of the Institution will be submitted at the opening 
of the second day’s ings of the annual meetings, viz., 
Thursday, April 10th. If these alterations to the by-laws are 
passed by the requisite majority and the consequent alteration 
im the Royal Charter is approved by the Privy Council, women 
will be eligible for admission to the Institution under precisely 
the same conditions as men. 


Lord Bristol said: For the second time in the past 
two years I have been honoured by being called upon 
at very short notice to take the place of your President. 
Whilst I feel some perhaps justifiable pride that your 
Institution should think fit again to offer_me this 
graceful honour, you will all, 1 am sure, join with 
me in regretting the cause which necessitates a change 
in the occupancy of the chair. Lord Durham, who 
was looking forward to presiding over these meetings, 
has been suddenly compelled by indisposition to 
eancel all his engagements for the present week. 
Your President will, 1 am sure, all the more regret 
his inability to preside on this occasion, as these 
meetings are the first we have held under more or 
less peace conditions for the past four years. They 
will as assuredly mark the beginning of a new era in 
the history of this Institution, as the return of peace 
will in the history of the British Empire. So tar as 
the Institution is concerned, I am glad to observe 
that it shows no signs of decreased vitality. Its 
membership has not only been maintained during 
the war, but now shows remarkable expansion, as a 
result, no doubt, of our welcome return to the activi- 
ties of peace. 

The blockade of silence which was necessarily 
imposed on all subjects touching on naval affairs 
has now been raised, and we may look forward to an 
infusion of fresh vitality into the discussions upon 
a wider range of technical subjects than could hitherto 
be considered at our meetings. No one knows 
better than the members of this institution how much 
has been done during these last eventful years in 
all branches of naval construction, but it is only now 
that it has been possible to lift the veil and make 
plain to the world much of the great work which was 
carried on behind such an effective screen of secrecy. 
The two opening papers that are to be read and dis- 
cussed are descriptive of some of this great work, 
and their authors, who have given the best proofs 
of their consummate skill, deserve well of their country 
for keeping its ship construction ever in the forefront. 
Our naval constructors and shipbuilders may well be 
proud of having provided our splendid sailors with 
ships that not only enabled them to win victories 
and patrol the trackless waste of waters in the most 
threatened areas, but efticiently to keep the British 
ensign flying in all the seas of the world. The strain 
has often been tremendous, and countless difficulties 
have had to be met and solved to bring these opera- 
tions to a successful conclusion. Much of the work 
that has been done for the war was necessarily of a 
special character, and as the need for secrecy con- 
cerning it is now removed, it will not require to be 
maintained. 

The protection of merchant ships against mines 
and submarines, for instance, which received so much 
consideration during the war is now happily no longer 
a question of urgency, but some of the tessons derived 
from the experience of ships that have been damaged 
and salved will no doubt prove useful in devising 
means for protecting ships against damage resulting 
from collision and stranding. ‘The demand for greater 
security is one which is constantly before us, and the 
members of this Institution must necessarily con- 
tinue to study this question closely, so as to achieve, 
if possible, further success in the direction of ensuring 
the safety of passengers and crew at sea under all 
conditions. 

The industrial unrest which has characterised the 
period following the cessation of hostilities is a feature 
which has been usually experienced after all the great 
wars of the past. lt is perhaps more accentuated 
under present conditions on account of the greater 
freedom which is enjoyed by individuals to assert 
their beliefs and aspirations, and the wider circulation 
of such views through the Press of all countries. 
There is a very natural feeling prevalent that after 
all the hardships and suffering of a great war the 
conditions of life should be improved in all classes 
of the community. Unfortunately, these desires come 
at a time when it is particularly difficult to restore 
even the normal conditions of life of pre-war days, 
as the cost of living has been largely increased by the 
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unavoidable extravagance of war, and owing to vast 
demands the supplies of the world, diminished by 
wastage and neglect, are still quite inadequate for 
all needs. 

The pent-up feelings of thousands of individuals 
whose sufferings or whose grievances have been borne 
in silence while the Great Decision still. hung in the 
balance, now clamour for immediate redress, as it 
the millenium could be brought about by the stroke 
of a magician’s wand. The many advances in wages 
which those in power found it necessary, or had to 
make from time to time to keep labour in good 
humour during the course of the war,seems to have 
developed among the workers of our primary indus- 
tries into something like chronic hunger for higher 
wages and shorter hours, and while it is readily 
admitted that there have been in the past many just 
claims for such concessions, it is equally certain that 
no country nor industry can afford to continue inde- 
finitely along the path of increased cost of production. 
We hear much about the rights of individuals, but 
little about their duties to the State. But the * right 
to live’ is just as much a prerogative of the State as 
it is of the individual, and no State can continue tu 
flourish if its trade is driven to stagnation by impossible 
demands of either workers or employers. Already 
we see unmistakable signs that certain great industries 
in this country are suffering from the unhealthy 
atmosphere of the present time. 

We are perhaps passing through a critical time when 
ow industrial temperature is at fever heat. Our 
political experts or controllers—call them what you 
will—prescribe a variety of remedies, and we look tirst 
to one and then to the other for advice in our dilemma. 
But Nature will have her say, and our vitality and 
subsequent recovery still depend upon our observance 
of Nature’s laws. ‘Chese laws hold sway in industry 
and commerce just as they do in the human body 
or the inanimate world, and while the laws of man may 
rightly temper the severity of industrial competition, 
it is certain that to ignore the fundamental concep- 
tions which underlie all human enterprise is to court 
disaster. One has but to look at Kussia to see what 
holocaust can result from social upheaval by ignorant 
agitators working upon the still more ignorant minds 
ot their followers. Fortunately for our country, 
the level of intelligence is high, and the natural com- 
mon sense of those who make up the bulk of the 
community is a formidable barrier to those others 
who would overthrow the social order for their own 
selfish ends. The power now wielded by the trades 
unions of the country is one of the most potent factors 
for good or ill regarding the future of industrial 
development. It rests largely with those organisa- 
tions to say whether they wul use their powers for 
the common good or merely to attain better con- 
ditions for the members of their individual unions 
without regard to the general effect upon the life of the 
community. We have fought tor the world’s free- 
dom against the tyranny of a military despotism ; 
let us now keep the country free from an industrial 
despotism which may be quite as harmful in its 
etiects. 

What Lord Durham said this time last year of the 
dangers of checking the natural expansion of our 
shipping and shipbuilding interests by too much 
Government bureaucracy holds good to-day with 
even more force than it did then. At that time the 
problems connected with the war were of the greatest 
urgency, and every private interest was bound to 
give way before tne needs of the nation. 1t would 
be ungenerous not to acknowledge the great work 
accomplished during the war by the various Govern- 
ment departments, many of them improvised at 
short notice to meet emergencies as they arose. 
Many of those departments were created under con- 
ditions of extreme pressure and difficulty, and if 
they did not always accomplish their task with 
efficiency and economy, we recognise that after all 
victory has been secured, and we must not in fairness 
look too closely into shortcomings which may subse- 
quently come to light. Now with the passing of the 
German peril we must look to a period ot recon- 
struction to set our house in order, and face the pros- 
pect of industrial competition which must inevitably 
return with the conclusion of peace. This must be 
done by concentrating our efforts not only upon the 
betterment of individual conditions, by education 
and housing reforms, but by so organising our indus- 
tries that they may, while enjoying the benefits that 
arise from co-ordination of etiort, still be tree from 
the trammels of official control, and more particularly 
from the control of those who are unacquainted with 
the needs governing the conditions of industry. 

The greatness of Britain has for centuries been 
bound up with her shipbuilding and shipping. Her 
supremacy in those industries is the result of long 
years of effort, of the survival of types which proved 
their fitness for service by the gradual process of 
weeding out the less efficient. Stimulus to invention 
and progress comes of freedom given to men ot 
genius and courage to prove their worth in the open 
field of world competition. No artificial State aid 
can in the long run be a substitute for industrial energy 
and enterprise. 

In the newly formed Ministry of Ways and Com- 
munications the shipping industry has been paid 
the compliment of being left outside the scope ot 
its operations. Shipbuilders ask nothing better than 
to be left free to work out their own destiny. There 
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is much leeway to make up. Four and a-half years 
of ruthless war on commerce at sea have left large 
aps to be filled. The need for new ships is clamant. 
Across the Atlantic shipyards have sprung up like 
daisies in a night, and a great new industry has been 
organised in that country of great organisations on @ 
scale and with a speed unparalleled in the annals of 
shipbuilding or, indeed, of any other industry. The 
plant there in most cases is of the best and newest 
types; the workers have been coached by a system 
of intensive training, and the knowledge of a lifetime 
has been imparted—or as much of it as could be 
absorbed—in the course of a few months. Standard- 
isation in the production of parts has been carried 
to great lengths to ensure rapid production and 
economy of material and effort. Notwithstanding 
all this display of intelligent and co-ordinated effort, 
and notwithstanding also a reduction in the indi- 
vidual output in British yards, due in part to the 
dispersal and dilution of skilled labour and other 
causes, | believe I am right in saying that the cost of 
production still shows a balance in our favour. The 
American effort was, it must be remembered, initiated 
to meet the urgent needs of the Allied requirements, 
and while fully aware of the competition which has 
thus been created in what was once our virtual 
monopoly, we must recognise with gratitude the 
quick response which was made from across the ocean 
to meet a situation fraught with the greatest danger 
to our seahorne commerce and to the very life of the 
British Empire. 

The magnitude of the American contribution to 
the world’s shipbuilding output may be gauged by 
the figures published by Lloyd’s Register for Merchant 
Ships built during 1918. ‘I'he total output for Allied 
and neutral countries was nearly 5} million tons, of 
which no less than 3 million tons were built in America. 
This total for one year is higher than the whole output 
of the United States for the ten years ending with 
1916. The corresponding figure for 1918 for the 
United Kingdom was only 1,348,000 tons, which 
falls very short of our expectations, but this figure 
is exclusive of vessels built to the order of the Admir- 
alty for other than mercantile purposes, and the 
enormous volume of work—gauged both in labour 
and materials—representing repair work successfully 
carried out during that period, must also be borne 
in mind when considering the statistics of the industry. 
Shipbuilders more than any other class of our indus- 
trial community have had brought home to them 
during these recent years the terrible ravages of war, 
and while France had more than her share of devasta- 
tion on land, it is the floating wealth of British com- 
merce that has borne the brunt of our national losses. 

The tale of the submarine peril and how it was met 
will perhaps never be fully known. The heroism 
of those who daily risked their lives in countering a 
form of warfare hitherto undreamt of is of an order 
as high and noble as anything in the stirring annals 
of our sea history. Nothing has brought out more 
splendidly those qualities of dogged endurance which 
are the heritage of our race, and which make us feel 
we may still reckon upon a glorious future on the 
seas while Britain can produce such men. The perils 
from this form of warfafe have caused a movement 
to take shape for the international abolition of sub- 
marines. Would that the world were really finally 
and honestly of opinion that not only should sub- 
marines but also that bomb dropping aircraft, long- 
range guns, torpedoes, and gas-filled shells should no 
longer be considered in accord with the laws of nations 
and humanity. Pending, however, some _satis- 
factory guarantee being thought out making it certain 
that no nation who might contemplate a future sur- 
prise war should be able surreptitiously to prepare 
for the hasty manufacture of suchlike engines of war 
in peace time, I cannot but look upon the movement 
as but a more or less Utopian idea incapable of being 
universally enforced. : 

The remainder of the opening session was devoted 
to the reading and discussion of the two warship 
papers, “ Ships of the British Navy in 1916 and some 
Matters of Interest in Connection with their Pro- 
duction,” by Sir Philip Watts, and ‘“ Naval Construc- 
tion during the War,” by Sir E. H. Tennyson d’Eyn- 
court. The latter paper is reprinted in a slightly 
abridged form on page 358. 

Admiral Sir Reginald Custance, who responded 
to an invitation to open the discussion, regarded the 
papers as most useful contributions, which could, 
however, be made of greater service if there could be 
added to the other information the percentage of 
displacement which had been allotted to armour, 
armament, machinery, and the hull of the capital 
ship. With regard to naval construction during the 
war, Sir Tennyson d’Eyncourt and the Corps of Naval 
Constructors had had a blank cheque from Great 
Britain, and he believed that good use had been 
made of the opportunity thus presented. The com- 
parison made as to the number of heavy guns pos- 
sessed by the British and German fleets at the out- 
break of war, at the Battle of Jutland, and on the 
termination of hostilities, indicated what had been 
done to strengthen the British Navy since 1914. It 
was a very gratifying record. With regard to the 
character which the war at sea had assumed, it was 
of interest to reeall the fact that about six months 
before the outbreak of war it had been pointed out 
in the course of a professional discussion that the 
Germans would employ submarines against. merchant 





ships, and the answer then given was that the objec- 
tions of the United States to such a use being made of 
submarines would overrule the intentions of the 
enemy. In endeavouring to forecast the trend of 
naval warfare it was essential to pay close attention 
to the teachings of history as well as to events which 
were taking place before our eyes. It required an 
exceptional mind to take full advantage of the lesson 
of the past and the present, and unfortunately we 
had nearly always drawn the wrong inference. Take 
the case of the armoured cruiser; it was intended 
to deal with the merchant ship, but it was pointed out 
that it would fail in this respect because the cruiser 
squadron would have to be concentrated. That was 
the experience of Von Spee, and it made it a more 
simple matter to deal with the ships under his com- 
mand than if they had been operating as isolated 
units. There was confusion of thought between 
what might be termed concentration of effort and 
concentration of force. The enemy was also induced 
by the possession of high-speed battle-cruisers to 
raid our eastern shores, thus risking valuable ships 
for the sake of an exploit which could have no influence 
on the course of the war. The development in the 
later phases of the war of the convoy system pre- 
sented features which deserved notice. ‘The enemy 
submarines wished to avoid our armed ships, and the 
obvious reply of the British Navy was to interpose 
warships between the German submarine and the 
intended victims. This forced the German Admiralty 
to concentrate larger forces for the attack on merchant 
shipping, and we in turn strengthened the convoy 
screen of warships. A continuance of the process 
would in the end have brought about a still higher 
degree of fleet concentration. 

Sir John Biles commented on the superiority of the 
ships to which the side bulge had been fitted in com- 
parison with any attempt ‘to armour the bottom of 
the vessel. The idea of the super-imposition of gun 
turrets was not new; it had been put forward years 
ago by the Dreadnought Committee formed to advise 
the Admiralty on the type of ship best suited to 
modern conditions. It was subsequently realised 
that it was quite possible for one gun turret to fire 
over the other, and had the knowledge been available 
at the time the first Dreadnought was constructed 
the design of that ship would have been different. 
He himself had advocated features similar to those 
recommended by Sir Philip Watts, in some ships 
designed for the Japanese Government in 1895, 
These facts refuted the idea that the all-big-gun 
battleship design had emanated from Italian naval 
constructors. An important advance had been made 
in recent years by Great Britain in destroyer design. 
Increase of strength had been associated with much 
higher speeds. ‘The introduction of the turbine and 
oil-fired boilers had assisted this development. The 
papers made it clear that the country was under 
obligation both to Sir Philip Watts and Sir Eustace 
d’Eyncourt for what had been achieved before and 
during the war period. 

Commander Bride (United States Navy) welcomed 
the records contained in the two papers, but feared 
that the naval officer or naval architect who read 
them in the hope that the trend of development of 
various types of war vessel had been settled by the 
experience of war would be disappointed. The con- 
troversy on that subject would continue. From the 
point of view of the American Navy, he could say 
that from the moment the United States entered the 


war all the experience and knowledge of the British- 


Admiralty was placed at their disposal, and if Admiral 
Sims had been still in London he would have been 
present at that meeting to give public expression to 
his realisation of the great work which had been done 
in England by those responsible for the design and 
construction of warships. 

Commander Goodall, referring to Lord Jellicoe’s 
criticism of British battle-cruisers, said that, as the 
controversy was likely to continue, one or two points 
in that connection would be of interest. 1t was 
assumed, for example, that 1lin. of British armour was 
equal to llin. of German armour, which was a pure 
assumption, and one by no means favourable to 
British work. There was the fact also that the 
German Admiralty had only increased the protection 
of battle-cruisers following the adoption by the 
British Navy of the 15in. and 13.5in. guns, but the 
German ships had not relatively greater protection 
than our own vessels in the same class. The range at 
which fleet actions were fought and the angle of 
descent of projectiles were much greater than when 
the earlier British battle-cruisers were designed. 
In the case of light cruisers the enemy ships had—on 
paper, at any rate—heavier protection than the 
British, but the superior armament of the British 
ships enabled us to overwhelm German vessels of 
that class. Withregard to the future types of war- 
ship, it should be borne in mind that the naval con- 
structor had to provide the type of ship desired by 
the naval officer even if he did not approve the 
selected design. To-day it was the fashion to design 
for greater protection, but the price which had to be 
paid in the sacrifice of other requirements was, he 
feared, only fully realised by the naval architect. 

Admiral Sir Edmund Fremantle asked what had 
been the effect of the protective bulge on the speed of 
warships. On the general subject of armour pro- 
tection he had been told by an officer holding high 
command that ships of the “ Lion ’’ class could not 





be sunk by gunfire. That implied that the armour 
plating had not been pierced in any instance, and if 
that were the case it appeared to be unnecessary to 
increase the thickness of the plating, although the 
change in the angle of descent suggested that it was 
a good plan to carry the plating to a greater height. 
Our losses at Jutland were not due to the failure of 
the plating to resist gunfire, but to other causes. 

Sir Eustace d’Eyncourt, in replying to the dis- 
cussion, reminded the meeting that warship design 
was a compromise. A battle-cruiser mounted the 
same guns as a battleship, but the armouring pro- 
tection was limited by considerations of speed to give 
the superior manwuvring power to enable the ship 
to get in the first blow. That was the intention under- 
lying the design of the Renown and the Repulse. 
Lord Fisher had asked for a combination of 16in. 
guns and high speed, and any attempt to armour 
such vessels against guns of the calibre with which 
they were armed would produce, of course, not & 
battle-cruiser, but a battleship. It was true that by 
going to enormous size the features of high speed, big 
guns, and adequate protection could be combined to 
a greater extent than in the smaller ship, but even 
then the resultant design would only be a compromise 
between conflicting requirements. He would point 
out that the number of big guns mounted on some 
of the newer ships had been fixed largely by the 
number of mountings which would be available 
within a given period. With regard to the “ bulge” 
im some of the early monitors, the speed had been 
affected, but that was not the case in vessels more 
recently designed. The filling of the bulge had an 
important efiect in limiting the projectile effect of 
torpedo explosion in under-water attack. With 
regard to the battle-cruisers, although many of our 
ships were heavily struck, only in one instance did 
part of a shell penetrate the vitals of a ship. It 
might be assumed that the chief cause of our losses 
at Jutland was the flash of cordite penetrating to the 
magazines when the turrets were hit. 


ANNUAL DINNER. 


The annual dinner of the Institution was held on 
Wednesday at the Connaught Rooms, Great Queen- 
street, London. About four hundred and fifty 
members and friends attended it, under the chairman- 
ship of Rear-Admiral the Marquis of Bristol, past- 
President of the Institution. Letters of apology for 
absence were read from Sir David Beatty and Mr. 
Josephus Daniels. Among those present were 
Admiral Sir Doveton Sturdee, Bart., who replied to 
the chairman’s toast of ‘“‘The Naval and Military 
Forces of the Empire’; Sir George Perley, High 
Commissioner for the Dominion of Canada, who 
responded to Mr. W. L. Hichen’s toast of “ His 
Majesty’s Dominions Overseas ” ; Sir Thomas Devitt, 
Bart., chairman of Lloyd’s Register, who replied to 
the toast of ‘“‘ The Mercantile Marine,’ proposed by 
Rear-Admiral Sir Reginald Hall, M.P.; Sir J. J. 
Thomson, President of the Royal Society, who pro- 
posed a toast to the Chairman ; Rear-Admiral C. M. 
de Bartolomé, Third Sea Lord; Lord Devonport, 
Admiral Sir Reginald Custance, Rear-Admiral Sir 
Reginald Tyrwhitt, Lord Weir, and the American, 
Italian, Swedish, Brazilian, and Chinese Naval 
Attachés. The string band of H.M. Scots Guards 
was in attendance, and rendered a selection of music 
during the dinner. 








TRIAL TRIP OF H.M A.8S. STALWART. 





THE ocean-going torpedo-bcat destroyer Stalwart has 
just successfully completed a series of trials at sea off the 
mouth of the river Tyne, in spite of a certain amount of 
unfavourable weather. She is the thirty-fourth destroyer 
built by Swan, Hunter and Wigham Richardscn, Limited, 
twenty-seven of them having been completed since the 
outbreak of war. The vessel is of the latest so-called “S” 
type of destroyer, of which the most striking characteristic 
is a long forecastle. The propelling machinery consists of 
Brown-Curtis geared turbines built by the Wallsend Slip- 
way and Engineering Company, Limited, steam being 
supplied from water-tube boilers fired with oil fuel. The 
ship is armed with quick-firing guns, a high-angle gun, 
and torpedo tubes carried on the deck. There isa complete 
installation of the most modern system of gun director 
control, which is operated from the bridge. The crew’s 
quarters and mess decks are at the forward end of the ship, 
while the officers’ quarters and wardroom are abaft the 
engine-room. The Stalwart is one of six destroyers which 
the British Government is presenting to the Australian 
Navy. After leaving the Tyne, she proceeded to one of our 
naval bases to prepare for her journey to the Antipodes. 








In a report on the design of railway wagons for the 
carriage of perishable goods, the Department of Scientific 
and Industrial Research gives the following conclusions 
as regards existing wagons of English railways :—(1) The 
insulation of none of the cars is as effective as is desirable, 
and improvement can be made both in existing cars and 
especially in cars which have to be constructed in future. 
(2) The deficiency in the airtightness of the cars is a serious 
matter, especially as- regards the fitting of the doors. It 
should be remedied in the existing cars and proper pro- 
vision for airtightness should be made in all those which 
will be constructed in future. (3) The provision of ice 
tanks in the cars may be considered large enough, but the 
practice of icing them is altogether inefficient, and steps 
should be taken to ensure improvement on this point. 
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MACHINES AND APPARATUS FOR ARC WELDING 
(continued). 


As an example of apparatus particularly suitable 
for arc welding we may at this point refer once more to 
the differential electro-magnetic clutch devised and 
patented by Messrs. Walter L. Davies and Alfred 














since the arc cannot ‘“‘run away from him.” ‘There 
are no jumps or breaks in the current. 

(4) No resistance is required in the welding circuit, 
and consequently the whole of the watts generated 
are used upon the work. 

The clutch is shown in Fig. 40. It may be placed 
either between a motor and a generator, as shown in 
Fig. 41, or between a steam engine or other prime 
mover and a generator. A is the driving shaft and B 


coils varies the pressure of the clutch members against 
one another only. 

The action of the clutch is as follows :—-The ¢ojj 
A is energised either from the mains which supply 
current to the motor, or, if an alternating current 
motor be used, from a small exciter on the driving 
shaft. The coil is so proportioned as to produce an 
initial pressure of the clutch members, which is more 
than sufficient to transmit the load. Coil B is cop. 





the driven shaft, which is coupled direct to a separately 
excited dynamo. Keyed to the shaft B is a coupler 
D, which is furnished with driving pins H. Housed 
in the coupler is a Skefko bearing C, which receives 


nected in series with the armature of the dynamo 
|on the driven shaft, and its polarity is such as to 
| counteract the effect produced by the coil A. That 
| is to say, as the current in the coil B increases, as it 
| does when the load on the driven machine increases, 
| the pressure of the clutch members against one 
| another decreases, until a point is reached when the 


| pressure is only just sufficient to transmit the load 


| without slipping. 
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Fig. 40—-THE DAVIES-SOAMES ELECTRO-MAGNETIC DIFFERENTIAL CLUTCH 


Soames, both of Faraday House, 66, Southampton- 
row, Holborn, London, which was described at some 
length in our issue of January 25th, 1918. The 
advantages claimed for this device, for which the 
Equipment and Engineering Company, has acquired 
the exclusive licence in the United Kingdom, are, as 
far as electric arc welding is concerned, as follows :— 

(1) Any dynamo giving sufficient power and driven 
from any suitable source of power may be used, its 
characteristics being so altered as to make it suitable 
for the work. 

(2) The maximum current to be taken can be set 
at any value within the limits of the dynamo. 





the end of the shaft A. Near the end of the shaft A 
is another Skefko bearing E, which is housed in a dise 
G, to the periphery of which is bolted a cast iron ring 
F, the disc G and the ring F forming the transmission 
member of the clutch. 
similar intervals to the pins H on the coupler D, are 
holes in which are inserted leather rings J, the latter 
also being pierced with central holes to accommodate 
the pins H. The disc G and the ring F are free to 
float and move to the extent permitted by the Skefko 
bearing. The body of the clutch is indicated by the 
letter K, and the magnetic circuit is completed by 
the ring L. 


In the disc G, arranged at | 


If that point be passed the clutch 


slips. It is apparent, therefore, that the current 


| taken from the dynamo cannot pass a given maximum 
|even if the machine be short circuited. The par. 


ticular maximum to be reached can be arranged by 


| adjusting the excitation of the coil A with a rheostat, 


The coil C, which, like coil B, opposes and tends to 
weaken the effect produced by the coil A, is connected 
across the brushes of the driven dynamo. In a 
separately excited dynamo the torque required to 
drive it at any speed is proportional to the current 
taken from the dynamo, irrespective of the speed and 
volts. If a constant current be taken, it requires 
a constant torque to drive it at any speed in a fixed 
field. It is to counteract the variation in the co- 
efficient of friction that the coil C was added to the 


| apparatus. On open circuit the coil A gives an 


initial pressure or attraction between the members 
of the clutch. The coil C, which, as explained above, 
is arranged across the brushes of the dynamo, reduces 
the pressure produced by A. If current be now taken 
from the dynamo the coil B still further reduces the 
pressure, or attraction between the clutch members 
until @ point is reached when the clutch slips. When 
slip occurs, however, the volts of the driven dynamo 
| decrease, and, consequently, the effect of the coil C 
is weakened, which is equivalent to increasing the 
effect of A. By this means the slip is prevented from 
increasing unduly. Should the current taken from 
the dynamo tend to increase, the action of the series 
coil B would decrease the pressure attraction between 
the two clutch members. As a net result, therefore, 
the coils B and C adjust the pressure, so that, no matter 
what is done with the arc, the current remains practic- 
ally constant. By suitably proportioning the ampére 
turns in coils A and C, which may be done by means 
of rheostats in series with them, any desired character- 
isties, within reasonable limits, may be obtained. 
The clutch, therefore, can be used for driving a dynamo 
the current from which is being used for light or heavy 
work. 
We may add that since our description, of which 








; 
? 
eee 














Fig. 41—THE 


(3),When the apparatus has been set for any desired 
current the latter will remain practically constant 
from short circuit to the maximum length of are that 
the volts will maintain. There is no necessity to 
“snatch at ”’ the are when striking it. The electrode 
can be rubbed on the work, and the arc drawn out as 
desired. A short arc does not produce a rise of 
current and consequent burning. The operator is 
thus enabled to give his full attention to the work, 








* No. VIII. appeared April 4th. 
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DAVIES-SOAMES CLUTCH CONNECTING A MOTOR TO A GENERATOR 


There are three windings, A, B, and C. Fig. 42 | 
is a diagram showing the basic principle of the appli- 
cation of the clutch to a motor generator when the | 
apparatus is used for electric arc welding, and Fig. 
43 shows the electrical connections. In both these 
cases the clutch is, of course, only shown diagrammati- 
cally. Coils A and C are made up of many turns of | 
fine wire, while coil B consists of comparatively few 
turns of thick wire. No part of the clutch moves 
longitudinally, so that its reluctance remains constant 
and the variation of the magnetism produced by the 





the foregoing is an abbreviation, was published, 
and, indeed, since the earlier articles of this series 
were penned, Messrs. Davies and Soames have made 


| sundry modifications of their device, which, they 


claim, have increased its efficiency. For example, 
they have altered the shape of the magnetic circuit 
of the clutch, with the result that there is less leakage 
of lines of force and a higher efficiency is arrived at. 
Moreover, they have succeeded in reducing the electro- 
motive force of the welding circuit to as low a figure 
as 33 volts. We have watched the apparatus in 
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operation with that voltage, and observed that, as 
might be expected with such a low pressure, it was 
quite impossible to have a long arc, with its accom- 
panying disadvantages. At the least attempt to 
draw out the are beyond a certain point the circuit 
was interrupted. On the other hand, a skilled operator 
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Fig. 42—DAVIES-SOAMES CLUTCH ARRANGED FOR 


appeared to have no difficulty whatever in maintain- 
ing an are and in doing excellent welding with a 
current that only varied within small limits, the work 
produced being of an even character. A coated 
metallic electrode was, of course, being used. It 
should be mentioned, in conclusion, that Messrs. 





Review, and which was entitled ‘‘The Constant- 
Energy Arc-Welding Set.’”’ The article was written 
by Mr. P. O. Noble, of the Direct Current Engineering 
Department of the General Electric Company of 
Schenectady. The author takes for his text that 
** all will agree that the ideal condition for a homo- 





he continues, ‘ when the operator shortens the arc, 
the current increases and the rate of wire consumption 
increases, thereby tending to bring the are length 
back to normal. If he lengthens the arc, the 
current decreases and the rate of wire consumption 
decreases. This automatic action tends to maintain 
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ARC WELDING Fig. 43—DIAGRAM 


geneous weld on a given piece of work is obtained when 
the voltage and the current at the arc are constant,” a 
condition which is, he maintains, impossible with the 
manually controlled are. Hence the raison d’étre of 
the machine which he describes, the principal advan- 
tage claimed for which is that it facilitates the main- 
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Fig. 4—ELECTRIC CONNECTIONS OF 


Davies and Soames now use a reactance in the welding 
circuit. 

While on the subject of special windings, attention 
may be drawn. to an article which appeared in the 
December issue of the American General Electric 
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CONSTANT-ENERGY BALANCER SET 


tenance of a short arc and makes it difficult to obtain 
along one. Mr. Noble explains that the rate of con- 
sumption of electrode material is proportional to the 
current in the are and is independent of the voltage 
across the arc. “In the constant energy system,” 


@ rise of Currert in 8. Cecreases. 
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OF CONNECTIONS OF DAVIES-SOAMES CLUTCH 


the arc at the proper length. If the are is unduly 
lengthened, the current will decrease until the electrode 
does not fuse properly and the are will go out. 
In the constant-current system. the rate of wire 
consumption is constant, and there is no such correc- 
tive effect as that just described. This system also 
makes possible the maintenance of a long are with the 
| consequent deposition of a large amount of highly 
oxidised and porous metal. The oxidization is 
evidenced by the fact that with a long are there is 
| present, in addition to the black oxide of iron—F,; O, 
| —which is present on all bare wire welds, an abun- 
dance of red oxide of iron—Fe, O,;—showing that the 
| metal is more highly oxidized in passing through the 
are.’” 
The constant-energy balancer set consists of @ 
direct-current motor mechanically connected to 4 
direct-current generator. The electrical connections 
of the two machines is shown in Fig. 44. It will 
be observed that, in addition to being mechanically 
connected, the motor and generator are also electri- 
| cally connected in series across a supply circuit of 
| constant potential. One terminal of the welding 
‘circuit is taken from the connection between the 
two armatures, and the other terminal from the 
positive line. The polarities of the motor and 
generator are so arranged that the armature currents 
|of the two machines add together in the welding 
| circuit, which, Mr. Noble remarks, makes possible 
an approximate 50 per cent. reduction in the size of 
| the units involved. No series resistance is used in 
the motor, generator, or welding circuits, the differ- 
| ence between the supply voltage and the are voltage 
| being absorbed by the motor. This, adds Mr. Noble, 
| “results in saving the power which is usually wasted 
in rheostats. The ratio of the energy at the are to 
| the input to the set is 56 percent. With the ordinary 
set of corresponding capacity using series regulating 
| resistance, this ratio is approximately 22 per cent.” 
| The initial voltage for striking the arc, and the 
| average current for the particular work in hand, may 
| be regulated at will by means of the motor and genera- 
| tor field rheostats, and by means of the switch which 
| changes the number of effective turns in the differ- 
| ential series field winding of the generator. Changes 
| of current may be obtained, it is stated, from 40 to 
| 150 ampéres by very small increments. After the 
| are is established, the variations in current and voltage 
| at the are with changes in tho relative positions of 
electrode and work, follow, approximately, a constant 
energy law. The regulation is entirely inherent in 
the set itself, and is accomplished without the use of 
energy-consuming resistances or vibrating regulators. 
Mention may also be made of a rotary motor 
converter or self-contained rotary transformer, which 
is made by the Equipment and Engineering Company, 
of 2 and 3, Norfolk-street, Strand, London, W.C. 2. 
The machine has a single field and a single armature, 
the latter being furnished with a double commutator. 
The motor side is arranged to absorb current at 500 
volts, and the generator side to deliver current at 
from 80 to 100 volts. The current available for the 
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welding are is 250 ampéres for steady working, but 
it can be raised by 50 per cent or to 375 ampéres for 
short periods. The machine is of the semi-enclosed 
type, and is fitted with carbon brushes. It is 
especially intended for use in traction work in which 
the working voltage is in the neighbourhood of 500. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ELECTRIFICATION WORK IN SWITZERLAND. 


S1r,—The very interesting article published in THE ENGINEER 
of March 22nd contains several misstatements which I beg leave 
to correct. Your correspondent says (1) that what has really 
kept the Swiss people from awakening to the necessity of utilising 
their “* white coal ”’ is the fact that the main railways have always 
been managed by a grandmotherly Government, and conse- 
quently, being State railways, it is the business of nobody con- 
nected with them to possess initiative ; (2) that in Switzerland 
the privately owaed railways were electrified before the war, 
whilst not a single piece of State-owned line is even as yet run 
by electric traction ; (3) that the Swiss railways are run by a 
Government department, which supplies political jobs, an 
engineer being appointed not because he is the most capable 
to be found, but because of political influence ; (4) in Switzerland, 
as elsewhere on the Continent, the staff, whether railway servants 
or railway officials, are worse off under State control than under 
private management ; (5) that even now, wherever real efforts 
are being made to hasten the work of railway electrification in 
Switzerland, they are always being put forth by private com- 
panies. 

The true facts are as follows :— 

1. The main railways have not always been “State-owned. 
The Central Swiss Railway and the North-East Railway, 
together with the Union Suisse and the Toggenburg lines, were 
nationalised in 1901; the Jura-Simplon—my old company—in 
1903 ; the Gothard Railway, 1909. 

If, as your correspondent suggests, State ownership means 
lack of initiative, how is it that our main lines are now being 
electrified ? As a matter of fact, electrification has long been 
under consideration, and although the committee of experts 
appointed to inquire into the question did not present its 
report till March, 1912, in October of the same year the General 
Direction of the Swiss Federal Railways decided to create 
the necessary administrative machinery to carry out the work 
of electrification. In August, 1913, plans were completed 
for the electrification.of the Gothard line, and in 1914 work 
was eommenced on the great power stations of Amsteg and 
Ritom. Nobody will seriously suggest that the Federal 
Railways should have decided upon and proceeded with the 
electrification of their lines before the question had been 
thoroughly gone into. The sum necessary for this work, not 
including the purchase of electric locomotives and transforma- 
tion of rolling stock, is estimated at 750 million francs. The 
electrification has unfortunately been delayed by the war—lack 
of labour, materials, and money—but on those sections to be 
immediately electrified the work is now being actively proceeded 
with. 

2. The only privately owned Swiss railway of international 
importance—and with heavy traffice—worked by electricity is 
the new Loetschberg line. Electric traction was also adopted 
from the outset in the Simplon Tunnel (State Railways). 

3. The Federal Railways are not run by a Government 
department, but by the General Direction (Managing Committee 
of technical experts). All staff appointments are made by this 
body, and there is no political influence whatever. 

4. In Switzerland both railway servants and railway officials 
are, generally speaking, better off under State contro] than they 
were under private management. The agitation for higher 
salaries is due to the greatly increased cost of living, for which 
the State is in no way responsible. With regard to staff salaries, 
whereas in 1903 the average expenditure per man per annum 
was 1820f., in 1913 it had risen to 2545f., which compares very 
favourably with many other European railways. I do not 
quote the war-time figures, as we are not discussing this excep- 
tional period. I may say, however, that substantial war bonuses 
have been granted, such as could never have been paid by the 
old private companies without State assistance. 

5. The Swiss Government has already acquired the water 
power necessary to electrify the two-thirds on the Federal 
system of railways. A. Durvz. 

London, March 31st. Sw’ss Federal Railways. 





THE CHANNEL TUNNEL. 


Srr,—Your recent interesting eomments again draw public 
attention to this proposal, which seems at last likely to receive 
parliamentary sanction. Politically, economically, and even 
mechanically, things are so different to what they were before 
the war that you may allow a little further discussion in the 
light of later knowledge and experience. 

The Anglo-French alliance for the late war and future peace 
has removed all fear of the tunnel being a danger, even were it 
not so easy to put out of use. The nationalisation, or national 
control, of railways and other communications greatly affects 
hoth its political and economic aspect. The scheme ought no 
longer be considered mainly as a means of bringing traffic on to 
any present railway, but wholly as affording better travel 
facilities. The success of the Channel train ferry and of flying 
are also new factors in the situation. 

If goods trains can now be more cheaply ferried, and mails 
more speedily carried by aeroplane, two reasons for the original 
scheme are no longer operative, and it will have to be chiefly 
justified by the better passenger service it can afford. Neither 
should too much reliance be put upon avoidance of the sea 
passage, or even changing between boat and train, as these 
incidents are not wholly and always disagreeable to everyone— 
far otherwise, in fact, to many—and exemption from them may 
be purchased too dearly by augmented fares. 

Bearing these things in mind, would not the scheme have 
a far better chance of success were it so modified as to cater 
at first only for the passenger and mail traffic, and attract it by 
offering both a more convenient and a far quicker service ? 
With these ends in view, could it take the form of a London and 
continental electric tube, which would give great facilities for 
a frequent high-spzed service botw2en the City and Calais, 





with probable future extensions to Paris, Brussels, and other 
continental cities ? 

If tunnelling under the Channel be possible, it cannot be said 
it is physically impossible, or even as costly, to continue it, 
mainly through the chalk, in a straight course to London with 
a terminus, say, in the neighbourhood of Euston-road, con- 
veniently near’ the termini of the greater provincial railways. 
If the Kearney principle of steep end inclines were adopted, the 
passengers would be landed in surface stations without lifts, 
and the speed more rapidly accelerated and decelerated. Such 
a straight line with a strong and simple permanent way, designed 
to make derailment impossible, would be an ideal one for high 
speed, and probably enable electric cars to run through in less 
than an hour, as the total distance would be under a hundred 
miles, and experiments have shown that even higher speed can 
be attained on lines especially laid out for it. 

By the adoption of the vacuum principle—now free to the 
public—the distance could probably be run with equal safety 
in less than half the time, with a far less expenditure of current, 
and the air locks required would not be as costly as the ventila- 
tion obviated. Such speeds as these would secure nearly all 
the mail and passenger traffic, and the reduced capital outlay 
on a smaller tube working at higher speed would make it re- 
munerative without greatly increasing the average fare, although 
a judicious differentiation of fares could be adopted so to dis- 
tribute the traffic as to keep the system always in full work. 
The far greater saving in the time of the journey, however, 
would better justify an increased fare, if still necessary. 

So modified, the scheme would only require about two-thirds 
the contemplated work, and as land tunnelling should not cost 
as much as under the Channel, three-fifths the capital should 
suffice, or about twelve millions. Another advantage of such 
a high-speed through line with terminal stations only would be 
& great reduction in working expenses, which, with maintenance, 
&c., should not absorb more than one-third of the earnings, so 
that a gross revenue of a million per annum would make it 
remunerative. Neglecting the mails, such an amount would 
accrue from an average fare of £1 for the whole journey, a pro- 
portionately lower rate than ten shillings to only cross the 
Channel. As by far the greater part of the capital would be 
sunk in the land tunnel, which would still be of great service, 
should the Channel portion, after all, prove impossible, this 
proposition would involve far less risk in experimental works, 
and equally well serve to demonstrate the feasibility of the large 
undertakings which would follow its success. 

These advantages—less initial outlay, less risk, and the far 
quicker and better service afforded—seem to me a sufficient 
warrant to consider this modification of the old scheme, and 
T should like to see the opinions of others who have studied the 
subject upon it, and more especially to have your views. Surely 
a scheme involving so much should be worthy of discussion 
from every point of view. 


April Ist. ARTHUR OATES. 


THE COMBUSTION CAPACITY OF ATMOSPHERIC AIR, 


Srr,—At the present time no subject is receiving more atten- 
tion from engineers than the economic combustion of fuel, and 
unfortunately, so far as the factory owner is concerned, a great 
deal of super advice is given him as to how fuel should be burned. 
One authority after another tells him the number of million 
tons he wastes annually, and the plausibility of some super- 
authorities is apt to mislead as to what can really be taken out 
of coal in the way of thermal efficiency. 

Every sensible engineer—and the majority are blessed with 
a fair amount of common sense—deplores waste in any shape or 
form, and with reference particularly to fuel is most anxious 
to take the utmost out of it. 

Mr. Dunlop’s interesting letter in the current issue of THE 
ENGINEER raises the question at once, Can 80 per cent. thermal 
efficiency from fuel burned in a boiler be realised in everyday 
practice ? 1 lb. of carbon containing 14,500 B.Th.U. requires 
for its combustion 11.6 lb. of air, and practically in proportion 
fuel containing 13,500 B.Th.U. should require 10.8 lb. of air 
for its combustion. A working pressure of 185 lb. per square 
inch represents a temperature of 382 deg. Fah., and therefore 
the gases will leave the boiler at not less than 120 deg. Fah. 
above this, or 500 deg. Fah.; 10.8 lb. of air represents 142 cubic 
feet at 62 deg. Fah.; at 500 deg. Fah. the same quantity equals 
262 cubic feet, but as this does not include the additional gases 
due to the combustion of the pound of coal itself, presumably 
his figure of 262.4 cubic feet of gases really means atmospheric 
air, or practically 20 lb. of air for the combustion of 1 Ib. of coal. 
Now with this quantity of air the CO, gases will be practically 
11 per cent., which is good work, although it represents a loss up 
the chimney of 2450 B.Th.U.—economisers are not being 
considered now—or over 18 per cent. of the fuel. If the boiler 
is to give a thermal efficiency of 80 per cent., obviously we have 
2 per cent. in hand, and this surplus has to meet a good many 
claims. First of all, radiation from the boiler and its brick- 
work, and also from the burning fuel: then there is loss due to 
internal scale, loss due to deposit on the external heating surface, 
loss due to absorption of heat by the brickwork, and, finally, 
loss in hot ashes and carbon in clinker due to the necessary 
cleaning of fires. I am certainly not overstating it if I put these 
losses at a total of 17 per cent.. so that with a loss of 18 per cent. 
in flue gases we have the balance of 65 per cent. as a fair figure 
for maximum thermal efficiency under normal working condi- 
tions. I am aware there should be no scale inside, nor deposit 
outside, nor carbon in clinker, nor radiation, but in everyday 
affairs these cannot be prevented. I also know that on test 
boilers have given 80 per cent. thermal efficiency and over ; but, 
as THE ENGINEER once truly remarked, ‘‘ many plants to-day 
are suffering from the exaggeration of test figures ”’ (verb. sap.). 

It would give me unqualified satisfaction to know that Mr. 
Dunlop’s conclusion is correct, and that the highest thermal 
efficiency is to be realised when the rate of combustion is 
620 B.Th.U. per pound of air used, but I know of tests where the 
lowest as well as the highest efficiency was obtained under such 
conditions, and it therefore seems to me that we have still some- 
thing to find out before we can prophesy as to what actual effi- 
ciency we may expect before burning the fuel. 

LUBRICATOR. 


London, March 24th. 


THE NILE PROJECTS COMMITTEE. 


S1z,—Reuter has just published a telegram telling us that the 
committee of six appointed by the Foreign-office to examine the 
charges brought by me against Sir Murdoch Macdonald on the 
subject of the Sudan Nile projects has exonerated the Egyptian 
Public Works Department. 








I trust, Sir, that you will allow me to explain my Position 
with regard to this committee. The four ex-officials, who 
formed the majority of the committee, were known to be hostile 
to me, while all four were interested—two of them to the hilt 
in proving me wrong. Owing to this fact, I cancelled the 
steamer berth I:had taken and declined presenting myself 
before the committee. The majority of the committee pro- 
tected themselves by ruling that they would not consider my 
alternative Sudd Reservoir project*—the finest and most usefy| 
work I have done in my life—or any evidence I had to give, 
unless I presented myself before them, or, in other words 
accepted their impartial constitution. , 

The minority of the committee, who were independent, have 
protected themselves by stating that they have based their 
opinion ‘‘ on information placed before it.” Such information 
was all one-sided. 

I made four very serious charges against Sir Murdoch's 
administration of the Public Works Department, and, accord. 
ing to the telegrams, the committee considered one of them, 
I trust, Sir, that the public will reserve its judgment until :t 
has heard both sides. 

In defence of the honour and good name of my country I have 
staked my forty-six years’ reputation as an engineer and an 
honest man, and mean to see this thing through. 

W. Wittcocks. 


Gezerch, Cairo, March 8th. 





THREE-CYLINDER LOCOMOTIVES. 


Srr,—Your correspondent, H. S. Vincent, in his ‘‘ analysis ” 
of the coupling crank problem for three-cylinder locomotives, 
appears to overlook simple facts. Coupling cranks may be 
placed in any relative position between coincident centres and 
opposite centres. For any given torque the mean tension and 
compression in the coupling rods will be constant whatever the 
relative positions of the coupling cranks may be, but the maxi- 
mum tension and compression will vary according to the amount 
the virtual angle between the cranks is greater than 90 deg. 
That is to say, the ratio of maximum to mean is least when the 
coupling cranks are placed at 90 deg. 

Tf instead of *‘ analysing ” the coupling crank problem your 
correspondent had analysed the slide bar reactions, he would 
no doubt have brought out clearly the most important feature 
of three-cylinder locomotive design, viz., the reduction in rock- 
ing couples. It is probably quite well known that for any given 
transverse and rotational balancing effect the greater the angle 
between the coupling cranks the greater the amount of balance 
weight required, while at the same time the greater the angle 
is the less the rocking couples will be 

It is in this feature that three-cylinder locomotives are superior 
to four-cylinder locomotives as at present arranged. With 
four cylinders at one.end of a locomotive the nearest approach 
to perfect balance is attained by setting the inside cranks at 
opposite centres and the outside coupling cranks at 60 deg., 
while the outside pistons are connected to fly cranks at opposite 
centres and at right angles to the inside cranks. Tt will surprise 
many to find that by such an arrangement the amount of balance 
weight required is extremely small: 60 deg. between coupling 
cranks is as practicable as 120 deg. Jas. DUNLOP. 

Dennistoun, Glasgow. 

April 5th. 





ENGINEERS IN INDIA. 


Srr,—It is believed that the Secretary of State is about to 
call for applications for considerable number of appointments 
to the Publie Works Dspartment in India. It would be as well 
if intending applicants were made aware of some of the con- 
ditions of service in India. 

(a) For eleven years past the members of the Public Works 
Department have been petitioning for improved leave allow- 
ances and pensions, but no final reply has been given to these 
petitions, although in 1913 the Government of India stated 
that an answer would be given after the submission of the report 
of the Public Service Commission, which was actually submitted 
in August, 1915, 

(b) The present scale of pay in the Department does not leave 
sufficient margin to enable an officer to avail himself of leave 
which he has earned and to make adequate provision for his 
widow and family. 

(ce) The furlough allowances are totally inadequate and result 
in p!unging those who are not blessed with private means into 
debt should they be obliged to take leave to Europe. 

(d) The pensions payable under the rules in force are equally 
insufficient to support an officer on retirement if he has com- 
mitted the egregious folly of getting married and having a 
family to educate. 

(e) It is believed that the Government of India are consider 
ing proposals for increasing these allowances which are based 
on the report of the Public Service Commission. The proposals 
of this Commission were made before the cost of living had 
risen to the heights to which it has now reached and from whic! 
it is not likely to recede for many years, if ever. 

(f) The proposals now being considered are believed to be 
less advantageous than the terms which the members of the 
Department petitioned for as being necessary eleven years ago. 

It is thought that it is only fair to intending applicants that 
they should be aware of these facts, and I would request that 
you will give due prominence to this letter in your paper. 

Any intending applicant who desires further particulars can 
obtain them on application to the honorary secretary, C.vil 
Engineers Association, Simla. 

A similar letter has been addressed to other papers. 

H. M. HeatHcote, 
Honorary Secretary, Civil Engineers’ Association. 

Simla, March 8th. 





REINFORCED CONCRETE DOCK GATES AT TILBURY. 


Srr,—Referring to the description of the above in your issue 
of March 21st, I would like to mention that the whole of the 
drawings and calculations were examined and approved by the 
Port of London Authority’s Engineering Department, to whom 
my firm is greatly indebted for the valuable help and advice 
which the department as experts in these matters afforded us 
during the whole of the vonstruction. 

CHRISTIANI AND NIELSEN. 
R. N. STROYER, Manager. 





* The irrigation and hydraulic side is by me, and the fuel, 
power, and mechanical side by Mr. John Wells, managing engi- 
neer, Egyptian Government research work. 
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Railway Matters, 





Tur .Great Indian Peninsula Railway is converting 
some locomotives to burn oil fuel. 


TeNDERS for the construction of the Laraiche-Aleazar 
Railway, Morocco, were announced to be due at the Public 
Works Department, ‘Tetuan, on April 6th. 


On the registers of the Lancashire and Yorkshire 
Railway, there are about 38,000 accounts for preference 
and ordinary stock, 50 per cent. of which do not exceed 
£500 each. 

OrrIctat intimation was received recently by the Belfast 
and County Down Railway Company, that its steamer 
Erin’s Isle was sunk on February 7th whilst on Govern- 
ment service. 

THE capital expended by the Midland Railway Company 
during 1918 was only £30,584 and of this £16,000 was 
for land required for railway purposes which had to be 
bought from time to time as the opportunity arose. 


IMPROVED facilities are now in operation on the Great 
Northern, Pieeadilly and Brompton section of the London 
Electric Railways, the service having been increased from 
18 to 24 trains per hour between 10 a.m. and 5 p.m. 
There is a corresponding improvement in the after-theatre 
service. 

AskrEp on March 3lst as to the estimated loss of 
£100,000,000 a year on the working of the railways, Mr. 
Bridgeman said that the loss was estimated for the present 
year, and was arrived at after taking into account the net 
value of Government traffic so far as that could be at 
present estimated. 

TuE Secretary for Scotland stated recently that he was 
aware that some schemes for light railways and motor 
services in England were being considered by the Board of 
Agriculture. The report by a committee he appointed 
last year to inquire into the same matter as regards 
Seotland was now, he was informed, in the bands of the 
printer, and would shortly be issued. 


Tue eight hours’ day will probably require the Taff 
Vale Railway Company to provide twenty-five additional 
engines—a capital expenditure of about £225,000— 
whilst about £200,000 a year would be necessary for wages. 
The company has about seventy or eighty engines which 
it cannot get repaired, although they were badly wanted. 
The permanent way is getting very behind in maintenance. 


Tue Joint Parliamentary Secretary to the Treasury 
said in the House on the Ist inst. that 36 locomotives 
owned by British railway companies had been returned 
from France and 423 had still to come; the latter were 
being returned as they could be released, and as speedily 
as trans-Channel facilities permitted. These engines were 
additional to the 786 locomotives in France which were 
the property of the War-office. : 


On March 24th, Mr. Bridgeman said that several petitions 
on the subject of the overcrowding of trains on the District 
Railway had been received by the President of the Board of 
Trade, who was in communication with the railway com- 
pany on the matter. The railway authorities were aware 
of the overcrowding. It was mainly due to the lack of 
sufficient rolling-stock which, owing to the war, the com- 
pany had been unable to obtain. Every effort was being 
made to provide additional equipment, but until it was 
received, the company regretted being unable materially 
to improve the service. 


Tt was stated in the House recently that the Railway 
Executive Committee occupied offices at 35, Parliament- 
street, and 16, Great George-street, and employed a staff 
of thirty-five persons, male and female All of them were 
servants of the railway companies and the Railway Clearing 
House, and were still on their books. The cost of the 
Committee formed part of the working expenses of the 
railway companies, and was not borne by the Board of 
Trade. It might, he would observe, have been added that 
the offices referred to were the property of the London and 
North-Western and Midland Companies respectively. 


On March 20th, Major Newman asked the Prime 
Minister whether the 50 per cent. advance in fares and the 
increases in season tickets were imposed as a war time 
emergency measure to check civilian travelling, and if 
he was able to give an assurance that with the signing of 
peace a reduction of railway fares would take place. 
To this, Mr. Bridgeman, Parliamentary Secretary to the 
Board of Trade, replied that it was the case that increased 
railway fares were brought into operation primarily with 
the object of checking unnecessary civilian travelling, but 
although this was not now to the same extent an essential 
consideration, the general position of railways precluded 
the hope of any early reduction of fares. 


At the recent annual meeting of the Taff Vale Rail- 
way Company, the: hairman said that some years ago that 
company, along with the Rhymney and Cardiff, arranged 
for the appointment of a joint general manager, and this 
had been a great success. ll friction was removed as to 
the working to the docks, and the joint manager was able 
to deal with labour questions en bloc. The scheme was 
hung up by the Government taking control. The common 
user of railway wagons had been brought into effect 
during the war, and he should like to see it universal in 
South Wales. He was hoping the difficulties would be 
got over and that they would have before long a common 
user of wagons that would be to everybody’s advantage. 


Tue Board of Trade was recently asked if it could be 
arranged with the War-office that the movement of troops 
should be stopped or curtailed for a week at Easter, so as 
enable a number of special trains at moderate fares to be 
run to the seaside resorts to let the working-classes in the 
crowded cities obtain a small much-needed change from 
the dull routine of their daily work during the past four 
years. To this Mr. Bridgeman replied that the point raised 
in the first part of the question was, he thought, one which 
the Board of Trade must leave to the decision of the War- 
office, whose attention :was being called to the matter. 
As regards-the latter-part: ofthe question, while it would 
not be practicable to grant cheap fares at Easter, the rail- 
way companies would endeavour to meet the requirements 
= holiday makers by increasing their ordinary train 
services. 

















Notes and Memoranda. 





CAREFUL measurements made by the Indian Trigono 
metrical Survey Department on the different kinds of 
trees show that there is no appreciable growth in the height 
of the lower parts of established trees. 


In a brief note, in Power, on the extraction of oil from 
steam engine exhaust, Mr. W. H. Wakeman says that the 
area of the exhaust pipe should be such that not more than 
90 lb. of steam per hour passes for every square inch of 
the pipe’s sectional area. 


One of the tallest chimneys in the East is that at the 
smelting plant of Hitachi mine, Japan. It measures 
511ft. high above the foundation and 700ft. above the 
charging floor, being built on the top of a hill. The inside 
diameter at the bottom is 35ft. 6in. and at the top 25ft. 6in. 
The stack is of reinforced concrete and the elevation of the 
top is 1565ft. above sea level. 


Accorp1nc to Professor Barff, if iron is subjected to the 
action of superheated steam at a temperature of 650 deg. 
Cent. for from six to seven hours, it becomes covered with 
a coating which is proof against rusting or the action of a 
file. A great advantage of the system is that if a part is 
left untreated and begins to rust, the rusting does not 
spread sideways to the treated portions. 

TE proposed Industrial Council for the Brass, Copper 
and Allied Industries of the country, will not interfere 
with or curtail the duties and powers of existing organisa- 
tions, but will rather serve a useful purpose in bringing 
together masters and men to discuss matters of common 
interest. Under the “‘ Whitley ” plan the brass and copper 
industries will be divided into “ groups,” according to 
the class of work concerned. Each group will have a 
committee formed of representatives of all the present 
associations and unions. South Wales representatives 
are to meet in Swansea, and others in Birmingham. 

In the course of a paper read before the Liverpool 
Engineering Society, Mr. B. Rathmell recommended the 
use of single, rather than double-acting, compressors in 
carbon di-oxide refrigerating machinery. Such com- 
pressors, he said, properly designed, minimise most of the 
defects commonly found. The compressor can be filled 
with gas at the full suction pressure ; clearance spaces are 
practically eliminated ; large valves with very small lifts 
ean be used; the flow of gas may follow one direction, 
allowing for the lagging of the cold suction parts and the 
water jacketing of the hot discharge parts ; higher speeds 
of revolution can be used than with double-acting com- 
pressors ; and the piston-rod glands may be kept under the 
lowest and constant temperature. When it is considered how 
much of the trouble in any compression system is at the 
piston-rod glands or due to them, this last characteristic 
is worthy of attention. 

In a paper on boiler mountings recently contributed 
to the Liverpool Engineering Society, Mr. J. Purves 
describes an unbreakable water gauge. It consists of a 
perforated metal tube, and replaces the ?in. glass tube 
in an ordinary water gauge mounting. The diameter of 
the holes is 1/,,in. On the gauge cocks being opened water 
issues from the hole below the water line in-the form of a 
rapidly diverging white cloudy spray, well defined and 
readily distinguished. Steam, on the other hand, which 
issues from the holes above the water line, is only faintly 
visible and is hardly discernible. The steam jet is almost 
parallel and quite distinct in character from that of the 
water: a definite indication is therefore assured. The 
character of the water jet bears a distinct relation to the 
thickness of the wall of the tube ; by reducing the thick- 
ness of the tube. the jet can be made to assume wider 
proportions. Good results are obtained by thinning the 
tube down to 1/;,in. round a 1/s,in. diameter hole. Much 
smaller holes than these, however, will give a perfectly 
visible jet. 

In the course of his presidential address to the Midland 
Section of the Junior Institution of Engineers Mr. A. E. A. 
Edwards complained of the way in which heat is wasted 
in this country. He showed that concrete walls were only 
10 per cent. better to live in than glass houses, that brick 
walls only radiated half the heat of a concrete wall, but 
that houses built of wood, even if only of lin. boards with 
a 2in. thickness of sawdust between the inner and outer 
shells, radiated only a seventh of the heat of a concrete 
wall of the same thickness. The losses through roofs 


‘could be halved by a thin wood lining under the tiles or 


slates. As regards floors, concrete was the worst possible 
floor to use as regards heat losses. Small electric stations, 
combined with a heating system, would work at 50 per 
cent. heat efficiency, instead of about 10 per cent., as at 
present, electricity would then be almost a by-product. 
Such a system would obviate all the disadvan- 
tages of the super power stations, and would save the 
country most of the domestic fuel used and most of that 
used for heating factories. 

Accorpina to the Deutsche Aligemeine Zeitung, the 
machine industry in Germany, owing to the precipitate 
demobilisation, is in a precarious state. Factories working 
at the highest pressure on army contracts have been com- 
pelled to change to a peace footing without respite. 
Although the cancellation of important military contracts 
freed considerable quantities of iron and steel for peace 
requirements, instead of the anticipated rush of work, 
unemployment is prevalent everywhere. The principal 
causes for the dearth of important peace orders are: (1) 
The shortage of raw materials, as in the textile trade. 
This, together with the coal shortage, not only prevents 
the closed down factories from re-opening, but provides 
no incentive for the acquisition of new machinery. (2) 
The mining, iron and electric works, threatened with 
socialisation, show a natural reluctance to place orders. 
(3) Other industries are awaiting a general fall in prices 
or are covering their needs from old army stock. (4) 
Special machines and iron constructions—bridges, halls, 
&c.—cannot be put in hand without the completion of 
computations and drawings by technical experts. At 
present, therefore, the home demand is confied to loco- 
motives, railway carriages, ships and agricultural imple- 
ments and machines. The locomotive and truck factories 
have been working for weeks to fulfil the severe Armistice 
conditions relative to the delivery of rolling stock, and 
hence are unable to satisfy the urgent home demands, 
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Miscellanea. 





THE boroughs of Hartlepool and West Hartlepool are 
proposing to amalgamate. 

ARRANGEMENTS are being made for working some large 
_ of chrysotile for asbestos in the Dundee district of 

atal. 


A NEw 20ft. diameter shaft is to be sunk at the Modder- 
fontein B Gold Mine, to cut the reef at a depth of about 
1800ft. 

Borrnes for natural gas are to be undertaken by the ‘ 
Hungarian Government on an extensive scale in the 
Keeskernet district. 


A PLAntT for the production of white arsenic from arseno- 
pyrite is being put up at the Consort Mine, in the Barberton 
district of South Africa. 


THE plant of the Midland Electric Corporation for 
Power Distribution at Ocker Hill is to be extended by 
some 12,500 horse-power. 

Premises at Middlesbrough which were formerly a 
chapel are to be converted into a technical institute. The 
estimated cost is £20,000. 

Durie the period of the war there have been launched 
from Palmer’s yards on the Tyne 25 war vessels, including 
a Dreadnought and a cruiser, together with 17 merchant. 
vessels. 

SEVERAL of the wooden steamers which have been 
recently built for the American merchant service have 
been converted for use as tow barges in the Southern 
States coasting trade. 

PREPARATIONS are being made in Natal for the produc- 
tion of sulphate of ammonia and other by-products of coal 
on a large scale. Some of the Transvaal collieries are also 
taking up the business. 

Amone the new works authorised by the South African 
Railways Administration are the provision and installation 
of new machinery for the workshops and an extension to 
the iron foundry at Durban. 

Ort wells in Galicia and Rumania, which have been 
temporarily abandoned and ceased to flow on account of 
the ingress of air cooling the rock heds, have been restored 
by a system of electrical heating. 


THE number of telephones in use in the United States 
at the close of 1917 was 11,713,228, equalling one to every 
nine persons or every two families. The number of calls 
made during the year is estimated at 21,842,000,000. 


Tuer Kamnassie irrigation scheme, South Africa, has 
been extended to include some 28,000 acres, at a total cost 
of £810,000. The dam will irrigate what is claimed to be 
one of the richest alluvial areas in the Union, having a 
length of about 40 miles. 

THE Board of Trade is taking over the War Trade 
Department, and hes appointed Sir Alexander King, 
K.C.B., as Controller. Lord Emmott will continue as 
Chairman of the Exports Consultative Council in connec- 
‘ion with the department. 

ImporTANT developments are imminent in the hydro- 
electric enterprises of the Tasmanian State Hydro-Electric 
Department. Now that the war is over and the prospects 
of securing machinery and materials are improving, 
extensions are contemplated, and new industries will he 
undertaken. 

A sum of money has been presented by Mr. Buterworth, 
the retiring President of the Manchester Association of 
Engineers, to provide a gold medal to the member who in 
the opinion of the Council had made the most valuable and 
interesting contribution to the discussions on the papers 
read during the session. 

A Factory has commenced operations at Nokleby. 
Norway, on the manufacture of cheap wooden houses. 
A house with ground floor and first floor, containing five 
rooms and kitchen, can be made ready for erection at a 
price of about £400. Erected with foundation walls an 
complete fittings, the house will cost £850. 


Tue third Swiss Trade Exhibition will take place from 
April 24th till May 8th, 1919, in Basle. The exhibition is 
not a copy of any foreign exhibition; it enjoys in its 
present organisation and development a wholly Swiss 
character. It aims not only at an increase of the Swiss 
home trade, but also at an extension of the Swiss exports. 


Ir has been proposed by the South African Institution 
of Engineers, in collaboration with the Chemical, Metal- 
lurgical and Mining Society of South Africa, to hold an 
exhibition at an early date of machinery and appliances 
manufactured locally as an outcome of the war. Professor 
J. H. Dobson, Messrs. R. F. Botting and FE. V. Perrow 
have, says the South African Mining and Engineering 
Journal, been appointed as representatives on the joint 
committee to consider the proposal in all its bearings. 


THE minera! output of South Africa for last year was 
valued at nearly £4,000,000 less than in 1917, amounting, 
as it did, to £47,219,533. The most important decrease 
occurred in gold, the value of which fell by over £2,500,000. 
Diamonds dropped by three-quarters of a million sterling. 
The output of coal was valued at nearly £3,250,000, which 
represents a decrease of nearly £8000. The yield of gold 
per ton of ore mined was 27s. 1ld. during last year as 
compared with 27s. ld. in 1917. The working costs, 
however, increased from 19s. 2d. up to 21s. 7d., with the 
result that the profit was only 6s. per ton as against 7s. 6d. 
per ton during the previous year. 

THE annual luncheon of the Commercial Motor Users’ 
Association was held at the Savoy Hotel on Wednesday 
2nd inst. Mr. Walter Long and Sir Eric Geddes were to 
have been the principal guests, but both were unavoidably 
prevented from attending by pressure of official engage- 
ments. The Association is vitally concerned in the pro- 
posed Ways and Communications Bill, and the chairman, 
Mr. E. S. Shrapnell-Smith, stated that such matters as 
hours of labour, motor spirit. taxes, home produced fuel, 
allocation of charges for road maintenance and weak 
bridges were all being brought before Sir Eric Geddes 
who had promised to accept certain of the Association's 
amendments, 
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DEATH. 


March 31st, at his home, Rocklands, Hagley, near Stour- 
bridge, Henry Cuaries CowvEtt, M.I. Mech. E., Governing 
Director of the Cradley Boiler Company, Limited, Cradley 
Heath, Staffs. 
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Wirelessly-directed Aircraft. 


THE statement recently made by Mr. Baker, the 
American Secretary for War, that a device had been 
invented in the United States whereby an aeroplane 
could, without a pilot, be made to travel a hundred 
miles and alight near any assigned spot was quickly 
followed by a report from France that a ground- 
controlled aeroplane had actually flown over a pre- 
scribed course exceeding 110 miles in length and had 
been landed when required in a certain aerodrome. 
Experiments upon the wireless control of self-pro- 
pelled bodies such as boats, torpedoes, and airships, 
have been in progress in various countries during the 
past twenty years, and when the war broke out some 
considerable success had been achieved with models, 
and in some cases with craft too large to be called 
models. In America Tesla and Edison were early 
workers in this field, the former in 1897 having suc- 
ceeded in devising a small model boat which could, 
it is said, be made to follow a short prescribed course 
by the action of Hertzian waves. Hammond, also 
in America, although he met with much to discourage 
him at first, carried his investigations and experi- 
ments so far that by 1912 he was able to claim that 
he could control a 25-knot motor launch with pre- 
cision over a range of three miles or so. In Germany 
the most noteworthy results were those obtained by 
Wirth, of Nuremberg,who, round about 1911, exhibited 
a 50ft. motor boat which was under radio-dynamic 
control and which could be made at will to discharge 
guns, lights, and fireworks. In France Deveaux, in 
1906, demonstrated to the French naval authorities 
the working of a wirelessly directed boat carrying an 
18in. Whitehead torpedo in an ejecting tube. In 
this country Gardner constructed and successfully 
tested a fair-sized craft of a similar nature, while 
Roberts, an Australian, in 1912 exhibited an airship 
about 20ft. long which flew under wireless control 
round lecture halls and theatres. In all these pre- 
war instances the distance over which the control 
could be exercised was short, varying from a few yards 
to a few miles. Taking account of the developments 
which other branches of wireless communication have 
recently undergone there is, however, no difficulty 
in believing that means are now available for extend- 
ing the control over ranges of a hundred miles and 
upwards. Thus in the field of wireless telephony we 
find that whereas in the early days of formation flying 
the leader signalled his orders to his followers by a 
code expressed by “‘ wobbling ” his machine, he now 
transmits his commands by word of mouth. Further, 
at the end of last month the Marconi Company 
succeeded in establishing wireless telephonic com- 
munication between Ireland and Canada, and in the 
near future hopes to provide facilities for commercial 
communication by the same means between London 
and New York. We have also to notice that while 
before the war a wireless telegraphic message could 
not be sent to an aeroplane so as to be understood, 
on account of the vibration and noise of the screw 
and engine, it is now quite practicable for pilots to 
receive such signals as is indicated by the successful 
use of “ directional wireless ” to guide a machine to 
its destination even over ground obscured by fog. 
Remembering all these facts, it does not surprise 
us to learn that the wireless control of full-sized aero- 
planes over ranges up to and over a hundred miles 
in length is to-day a practicable proposition and that 
it has actually been achieved. 

The application of wireless direction to aircraft is 
of interest solely from one point of view, namely, 





the military. No other use for their devices than a 
military one was ever suggested by the various pre- 
war inventors we have mentioned, and if the employ- 
ment of the wirelessly directed boat is thus restricted, 
doubly so must be that of similarly controlled air- 
craft. Omitting for the time being reference to the 
exact nature of the military purposes which the 
wirelessly directed aeroplane or airship might be 
made to serve, let us look at some of the technical 
difficulties besetting the military operation of such a 
machine. The first, probably, im importance is 
involved in the necessity for observing the machine 
during its flight. The duties of a pilot of a military 
aeroplane may be broadly divided into three cate- 
gories, namely, steering his course towards the object 
of interest, incidentally adjusting the control organs 
in order that the general course to be followed may 
not be widely departed from, and observing when 
he is over, or in other proper relation to, the object 
sought. It is possible with regard to the second of 
these duties that in the near future aeroplanes will 
be so built that incidental adjustment of the control 
organs will be rendered unnecessary. We know, 
for instance, that already certain stable aeroplanes 
can be flown for long periods without the attention 
of the pilot, which require the rudder bar or control 
handle to be operated only when it is desired to alter 
the course of the machine. In other aeroplanes the 
pilot has to balance his machine, with the skill of a 
tight-rope walker, by continually adjusting the flaps, 
tail planes, and rudder. Such a machine, it may be 
taken, is entirely unsuited for wireless control. The 
tendency will undoubtedly be to apply such control 
to the perfectly stable aeroplane. For the time being 
the most stable machine available is not sufficiently 
stable to permit it to be flown without a pilot out of 
sight or exact knowledge of the ground control 
station. Since manceuvrability falls off as stability 
increases, it follows that the ideal wirelessly con- 
trolled aeroplane will inevitably be slow in answering 
the rudder and elevators. The steering of the general 
course, although nominally a matter of adjusting the 
rudder only, and therefore apparently wel] within the 
capabilities of wireless control, is in reality a very 
complicated problem. To rely upon altering the 
course by operating the controls to a predetermined 
extent at predetermined intervals of time would 
be to presuppose an altogether ideal state of affairs 
as regards regularity of atmospheric and flying con- 
ditions. Yet if we do not set the course on a calcu- 
lated time basis it is clear that we must keep the wire- 
lessly controlled aeroplane under constant observa- 
tion or have some means of pricking off its position 
from instant to instant ona map. So far as we know 
no automatic means for performing the latter function 
exist, but it is quite conceivable that such means 
may soon be devised. If an automatic course 
recorder were available the third general duty of the 
pilot, namely, observing when he was over the object 
of interest, could readily be usurped. It is to be noted 
that self-directing self-propelled devices have been 
studied,and that an American inventor has actually 
succeeded in constructing a small wheeled carriage 
which can be made to follow a spot of light. The 
self-directing torpedo may soon be a practicable 
proposition, but the self-directing aeroplane seems 
likely to remain visionary. The dependence of the 
ground-controlled aeroplane or torpedo upon a system 
of wireless communication which it is within the power 
of someone else besides the operator to transmit, and 
the possibility of that someone issuing contrary 
commands or nullifying those sent out by the operator 
have long presented one of the chief problems to the 
inventors of wirelessly directed bodies. Many 
attempts have been made to devise means which 
would render interference impossible, bat very little 
success attended these efforts. The same end is, of 
course, sought in wireless telegraphy and telephony, 
and it is reasonable to suppose that the problem will 
speedily be solved. Indeed, if a report received this 
week from America can be trusted, the problem has 
already yielded to attack at the hands of the consulting 
engineer to the General Electric Company. It is 
stated that shortly before the signature of the armis- 
tice this gentleman, Mr. Alexanderson, perfected a 
method of neutralising signals coming from any 
particular direction, and that his discovery was used 
during the last days of the war to prevent the Germans 
at the Nauen station from “jambing” messages 
passing between Allied wireless stations. 

It is to be noted that there is a very essential 
difference between the wirelessly directed boat or 
torpedo and the similarly controlled aeroplane or 
airship. The former is intended to provide a means 
of increasing the deadliness of torpedo attack by 
giving control over the course of the missile after it 
has been discharged. The object served by the latter 
is to suppress the human element and to get rid of 
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the restrictions which its use at -present entails. 
These restrictions are produced by the vulnerability 
of the pilot and his susceptibility to changes of atmo- 
spheric conditions. The wirelessly controlled aero- 
plane will almost certainly be less vulnerable to gun 
fire from the ground than the aeroplane manned by 
a human being. But its inability to defend itself 
against aerial attack and its lack of manceuvrability 
would seem to place it at the complete mercy of an 
ordinary aeroplane. On the other hand, it must be 
remembered that the pilotless aeroplane could be 
made to travel at a height at which the pilot of an 
ordinary machine would find it impossible to fly or 
be severely restricted for physiological reasons if 
he attempted a prolonged pursuit. It would seem, 
then, that for military purposes the high-flying wire- 
lessly controlled aeroplane or airship provided with 
an automatic course recorder enabling its position 
to be laid down from instant to instant on a map at 
the control station is the only development of this 
latest aeronautical application which is likely to 
prove of military value. There would be one, and one 
use only, for such a machine, namely, bombing work. 
Of the other military duties fulfilled by aircraft 
photography would be all but impossible on account 
of the height which the machine, to be safe from 
aerial attack, would have to preserve, while recon- 
naissance and artillery spotting would be quite 
impossible by reason of the absence of an observing 
eye with an intelligent brain behind it. Just, then, 
as the wirelessly directed torpedo is restricted almost 
entirely to one duty—coast defence work—so, too, 
it may be concluded, the wirelessly directed aero- 
plane or airship, threatening as it may sound, is an 
instrument with a very narrowly bounded field of 
application. 


The Government and Overseas Trade. 


Waite the desire of the community is to eliminate 
as speedily as possible the control of industry which 
was accepted as a necessary evil during the war 
period, there is a useful little link between the Govern- 
ment and trade which will remain when all forms of 
supervision and control have been abolished. Those 
who have been in touch with recent developments— 
even the most strenuous opponents of Government 
interference in trade matters—will admit that one 
result of the close association which has been main- 
tained for so long between business interests and 
certain Government departments is that even the 
most hide-bound Government official has realised for 
the first time the true place of industry, and par- 
ticularly of the engineering branches, in the national 
activities. Many branches of production have by con- 
spicuous war service improved their status, and the 
engineering industry above all has come into its own. 
On the other hand, many engaged in industry have 
been made to understand that there are services which 
Government can render to manufacturers even under 
normal conditions, and it is a matter for congratulation 
that the connection between the Government and 
trading interests will not be entirely severed by the 
termination of actual control, but will be maintained, 
and it is hoped strengthened by the work of the 
Department of Overseas Trade. This organisation, 
which is under the direction of Sir Arthur Steel Mait- 
land, is certainly animated with the desire to employ 
all the legitimate resources of Government for the 
betterment of our industrial and commercial fortunes. 

An opportunity which has been given us of becom- 
ing acquainted at first hand with the character of the 
organisation which has been set up to bring together 
home manufacturers and prospective buyers in over- 
seas markets, indicates that an earnest endeavour 
is being made to give real assistance to manufacturing 
interests. The Department of Overseas Trade, 
although its financial resources have been materially 
strengthened, as compared with the funds available 
for the old Commercial Intelligence Department of the 
Board of. Trade which preceded it, has still only 
comparatively limited sums at its disposal, but with 
them it has put in hand a considerable amount of 
useful work. The consular service in foreign countries 
has been improved, and the Trade Commissioners 
who watch over our trading interests in the Dominions 
have been increased in number, and have been given 
a higher status than formerly. The central organisa- 
tion in London, which is the focus of the transmission 
system by which information on trade subjects coming 
from overseas is placed at the disposal of home firms 
with a minimum of delay, has evolved a scheme which 
is believed to be giving good results. Limiting our 
review to the system in operation for the engineering 
industries, we observe that they have been divided 
into three groups—general engineering, hardware and 
metals, and electrical engineering. It is not suggested 
that this subdivision represents all that could be done 





in this connection, but the three sections already 
constituted make a good beginning, and care has 
been taken to place an engineer in direction of 
these groups, and to see that each of the sections is 
presided over by officials who have had experience 
of the particular branches of trade committed to their 
charge. It will seem a little strange to many to find 
that electrical engineering has been set in a class 
apart at this early stage in the operations of the 
Department, and the fact may be taken to reflect the 
growing importance of electrical applications in the 
engineering industries. One of the first tasks under- 
taken by the Department was the compilation of a 
record of what different firms are able to supply, 
and this classified index, to which additions are being 
made almost every day, now runs into considerably 
over a million entries. The result is that a request 
from possible buyers of engineering material overseas 
can be communicated without delay to the firms pro- 
ducing the exact class of goods to which the inquiry 
refers. Under ordinary circumstances the British 
firms who appear on the classified register of sub- 
scribers to the Department—which entails a payment 
of two guineas per year—receive preference in con- 
nection with the dissemination of information from 
overseas, but the circulation of intelligence is not 
confined to firms appearing on the special register. 
The link which has thus been forged between home 
manufacturers and markets overseas has already 
proved advantageous in a number of instances, and 
one concrete example may perhaps be quoted. In- 
formation having come to hand that the Hydro-electric 
Commission of Ontario was placing large orders for 
electrical plant in the United States, the Department 
took steps to secure a visit to England of an engineer 
representing the Commission, and the result was that 
important contracts were secured for British manu- 
facturers. Many of the great engineering firms and 
the new trade combines will be independently repre- 
sented in foreign markets, but the Department can 
supplement these efforts through its world-wide 
foreign service, which should prove of the greatest 
benefit to small home enterprises. Another part of 
the work undertaken at Basinghall-street is the estab- 
lishment of a library of catalogues, and as indicating 
the energy that has been brought to this work we 
may mention that a collection of catalogues of enemy 
firms, over 11,000 in number, in the securing of which 
the world has been ransacked, has been already 
catalogued. It is probably the most complete library of 
the kind now in existence, and should prove of con- 
siderable use to manufacturers who are desirous of 
undertaking the production of goods for home and 
foreign markets formerly supplied from enemy sources. 
A system has also been evolved by which the Depart- 
ment is kept in close touch with the manufacturing 
position in different districts, so that no time need 
be wasted in attempting to place prospective buyers 
overseas in touch with firms which in any case would 
be unable to accept the contract. This information 
as to the conditions in various manufacturing districts 
is supplied through the area organisations of the 
Ministry of Munitions, and the liason officer makes 
daily reports to the Department of Overseas Trade 
as to the state of order books, labour conditions and 
other particulars which may assist the Department in 
its work. Close touch is also maintained with repre- 
sentative organisations, such as the British Engineers’ 
Association, the Federation of British Industries, and 
the Associated Chambers of Commerce. 

These are the main features of a system which 
appears to have been carefully thought out, and in 
the administration of which an endeavour has been 
made to enlist the services of men who are acquainted 
with both the technical and commercial sides of 
engineering. It is obvious, of course, that the whole 
of the work is still in its infancy, and that considerable 
developments may be expected to take place when 
suitable headquarters for the work, and more ample 
funds, are available. At the present time the Depart- 
ment, although to a certain extent independent, is 
linked on the one side to the Board of Trade, and on 
the other to the Foreign-office. At the moment 
perhaps there are reasons for maintaining this double- 
sided alliance, but it can hardly be doubted that the 
ultimate outcome of the present movement to give 
Government assistance to industry must be the crea- 
tion of a Ministry of Commerce. That is the logical 
sequence to what has already been done. 








Some elaborate tests carried out in Germany proved 
that joints made with ordinary joiners’ glue are strongest 
when the glue is dissolved in 150 per cent. of water and 
applied to wood heated to 104 deg. Fah. The joint was 
dried under a pressure of 284 lb. per square inch for twenty 
four hours, and had a breaking strength of 984 lb. per 
square inch. Increases in the proportion of water or the 
temperature reduced the strength of the joint. 
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Naval Construction During the War, 


By Sm EUSTACE TENNYSON D’EYNCOURT, K.¢R, ° 
Vice-President.* : 


Havine obtained the sanction of the Admiralty to give 
some particulars of vessels added to the Fleet during thg 
war, I suggested to the Council of the Institution when 
putting forward proposals for reading @ paper, that iy 
view of the very large amount of design work and constrye. 
tion carried out by the Admiralty during the period undp 
review, it would, on the whole, be most useful and interest. 
ing to give a sketch and general summary of all the work 
rather than select a few types of warships and give a more 
detailed account of their design and construction. 

To take ships added to the Navy during the war in the 
proper order, it is necessary to begin with battleships of the 
“Tron Duke”’ class. The particulars of all previous Dread. 
ncughts are pretty well known and have been published, 
The “ Iron Duke ”’ class, of which there were four, followed 
the “ King George V.”” class both in sequence of time and in 
general characteristics. The same main armament, 
similarly arranged, with the five turrets all on the centre 
line of the ship, was adhered to, the chief difference in the 
Iron Dukes being that instead of the 4in. guns forming 
the secondary armament, a battery of twelve 6in. guns 
protected by 6in. armour was, after considerable discussion, 
finally decided upon. The protection also was somewhat 
increased over that of the King George V., involving an 
increase in dimensions over any of our previous battleships, 
due to the addition of these weights and of other items, 
Two of the class had been laid down in January, 1912, and 
two in May, the four vessels being completed in March, 
June, October, and November, 1914, so that two were 
ready just before, and two shortly after the declaration of 
war. Four torpedo tubes were carried in lieu of three 
in the previous ships, and after the Battle of Jutland a 
considerable amount of additional protection was added 
over the magazines—a course which was practically 
adopted in all our ships at that time as a precautionary 
measure. Only in one case was any portion of a shell 
found to have penetrated below the protective deck; 
but with the ever-increasing range at which actions haye 
been fought, and the increasing penetration of improved 
shell the danger of the decks being inadequate had to be 
considered. 

The tables appended give the general particulars of 
these ships and of all the others with which I am dealing 
in this paper. It should be mentioned, however, that 
the speed obtained on trial was approximately 22 knots, 
or about a knot in excess of the legend speed. 

Special interest is attached to this class, as the Iron 
Duke was the Fleet flagship during the whole time of 
Admiral Jellicoe’s appointment as Commander-in-Chief, 
and she was in action at Jutland with her sister ships. 
The Marlborough, it should be specially noted, was the 
only British battleship of the post-Dreadnought type 
struck by a torpedo during the whole war, and the value 
of the longitudinal protective bulkhead and of the sub- 
division and arrangements adopted was clearly shown, 
as the ship was able to remain in the line, no vital damage 
being done. She was afterwards safely docked in the 
Tyne and repaired. This is, I think, specially interesting, 
as many of our older ships, some with centre-line bulk- 
heads and with other arrangements not so good for dealing 
with under-water damage, were sunk in the Dardanelles 
and elsewhere by enemy torpedoes. 

The next type to note is the ‘‘ Queen Elizabeth ”’ class 
of the 1912-13 programme. Three of these vessels, 
after taking a little more than two years to build, were 
completed in January, March, and October, 1915. The 
other two were completed in February, 1916. A very 
considerable departure was made in the Queen Elizabeths 
from any previous Dreadnoughts, the l5in. gun taking 
the place of the 13.5in., and the designed speed being 
increased by 4 knots over our previous Dreadnoughts, 
whilst the secondary armament was similar to that of 
the Iron Duke, consisting of 6in. guns. Their very great 
increase of speed involved practically doubling the horse-, 
power necessary to give the 25 knots desired, and the 
great increase in the weight of the 15in. guns and mount- 
ings over the 13.5in. meant accepting only four turrets, 
with eight 15in. guns, as against five turrets with ten 
13.5in. guns in our previous ships, and even so the arma- 
ment was considerably heavier. The further great 
departure from previous practice in battleships was the 
adoption of oil only as the fuel. This necessitated special 
arrangements of the oil bunkers, many of which were 
30ft. in height, and required special construction to with- 
stand the head of oil. The armour and protection were. 
fully maintained as compared with previous ships, but 
all these additions involved increasing the displacement 
to 27,500 tons. 

In the Battle of Jutland, the Fifth Battle Squadron, 
consisting ot four vessels of this class, were heavily engaged 
for several hours, and although they inflicted and sus- 
tained heavy punishment, especially in the case of War- 
spite, all the vessels gave a splendid account of them- 
selves and were not seriously damaged or put out of. 
action. After the Battle of Jutland additional protec- 
tion was added to the magazines. It may be mentioned 
that the oil fuel proved a complete success, it being found 
easier to keep up a high sustained speed, and a sme ller 
complement also is, of course, involved, as there is great 
saving in personnel as against that required for a coal ship. 

I should mention that Sir Philip Watts was responsible 
for the design of the “Iron Duke” and “‘ Queen Eliza- 
beth ” classes, thus completing a seriés of twenty-seven 
battleships of. the ‘‘ Dreadnought” class designed and. 
built during his tenure of office at the Admiralty—in 
addition to the large number of battle-cruisers and light 
cruisers and other vessels built during that period—truly 
a great record. 


BATTLESHIPS OF THE ‘‘ RoyAL SOVEREIGN ’”’ CLASS 
(see Supplement). 


Next in order came the “ Royal Sovereign” class of 
the 1913-14 programme. These vessels were to have the 





*Institution of Naval Architects, April 9th, 1919. Text 
slightly abridged and some illustrations omitted. 
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same armament as the Queen Elizabeth, but as there was 
some question about the supply of oil fuel when the design 
was discussed, it was decided to revert to coal, and also 
to accept the slower speed of 21 knots, which would make 
them more homogeneous with other Dreadnoughts. 
Subsequently, when the vessels were in process of con- 
struction and the great advantages of the use of oil fuel 
with other types of warships became apparent, it was 
decided to change from coal to oil, and it was anticipated 
that increased power giving a speed of about 23 knots 
would be obtained. As a matter of fact, when fully 
laden with about 4000 tons of oil, the Revenge attained 
92 knots, which was equal to about 23 knots in the designed 
load condition. A different disposition of deck and side 
armour was also adopted by which the thick protective 
deck at the centre of the ship was brought up to the level 
of the main deck; this portion of the protective deck 
peing thus well above the level of the deep load line anc 
giving more protected freeboard in the damaged condition 
than in any of our earlier battleships. This was an 
important feature, as a somewhat reduced metacentric 
height was decided upon for these ships with a view to 
making them steadier gun platforms than some of the 
ships with larger G.M. The vessel was provided with 
ood under-water protection, which in certain of the ships 
was further reinforced by adding outside bulge pro- 
tection. This was done to Ramillies before her launch 
and also to two other vessels of the class atter they had 
been in Commission some time, during refit, and it is pro- 
posed to add the bulge to the remaining two ships of the 
class when opportunity offers. 

The addition of bulges was suggested by myself origin- 
ally for the “‘ Edgar ”’ class, for which I designed this form 
of protection in 1914, after considerable experiments 
had been made. The results have proved the efficiency 
of the bulges. 

Further particulars of the “ Royal Sovereign’’ class 
can be seen from the Supplement and the Table. 


BATTLESHIPS TAKEN OVER FROM FOREIGN GOVERN- 
MENTS. 

The three ships taken over from foreign Governments 
were of different types, as shown in the Table of par- 
ticulars. 

H.M.S. Agincourt—Supplement—was commenced in 
September, 1911, for the Brazilian Government, when I 
took out various designs—got out under Mr. Perrett at 
Elswick—to Rio de Janeiro and finally settled on the 
design of the Agincourt, after modifying it very consider- 
ably on the spot. The Brazilian authorities, after much 
discussion, decided upon fourteen 1 2in. guns, twin-mounted 
in seven turrets. This involved a ship with a length of 
630{t. between perpendiculars and 670ft. over all. The 
main armour was somewhat lighter than our British 
Dreadnoughts—as seen from the particulars attached— 
and in other respects, such as fuelling facilities, the ship 
hardly came up to the British standard. However, she 
was well reported on and the fourteen big guns were liked 
by the gunnery officers, who preferred a large number of 
guns for their salvoes. Certain alterations had to be made 
to fit her for our service, but in the main she was left as 
designed. 

I should perhaps mention that in 1914 she was trans- 
ferred from the Brazilian Government to the Turkish 
Government, and when war broke out she was on the point 
of leaving for Constantinople, when she was taken over. 

The design of the Erin—Supplement—was settled by 
the three firms, Armstrongs, Vickers, and John Brown, 
in consultation with the Turkish authorities, tor whom 
the vessel was built, being commenced in November, 1911. 
In general characteristics she more nearly followed the 
“King George V.” class than any other British ship, 
except that the secondary armament consisted of 6in. 
guns, as in the ‘‘ Iron Duke” class. This vessel also was 
taken over by the British Government in August, 1914, 
and certain modifications made to fit her for the British 
Service. In r t of quantity of fuel carried, the Erin 
was below the standard adopted for vessels designed for 
the British Navy. 

The third ship taken over from a foreign Government 
was ordered and commenced in 1911 at Elswick from 
designs prepared by Mr. Perrett for the Chilian Govern- 
ment. There were two ships of the class, the Almirante 
Latorre—now the Canada—and the sister ship, the 
Almirante Cochrane—now the Eagle. The Canada has 
ten l4in. guns, twin-mounted, in the centre line, and was 
originally designed to have twenty-two 4.7in. as the 
secondary battery, but this was subsequently altered to 
sixteen Gin. gune. The protection again was somewhat 
lighter than that of our own Dreadnoughts, but the speed 
was rather higher, viz., 22} knots, and as a matter of fact 
this speed was considerably exceeded on trial. The ship 
was taken over by the British Admiralty in September, 
1914, and completed, after certain necessary modifica- 
tions, a year later. Her fuel consisted of coal, with the 
addition of a certain amount of oil, as in most of our 
battleships. 

The sister ship, Almirante Cochrane, remained in an 
uncompleted condition on the stocks at Elswick till the 
spring of 1917, wken she was taken over by the British 
Government and rearranged as an aircraft-carrying ship. 
She was renamed H.M.S. Eagle, and as a compliment to 
the United States Navy, she was, at the request of the 
Admiralty, launched by Mrs. Page, the wife of the late 
American Ambassador. 

The above record finishes the list of battleships proper 
which were completed for service during the war. 


LARGE BATTLE-CRUISERS. 


Coming to the battle-cruisers, particulars have already 
been published of all these down to H.M.S. Tiger. This 
ship was included in the 1911-12 programme and followed 
on the Queen Mary, the general features of the two ships 
being much alike, the chief differences being that the 
secondary armament of Tiger is twelve 6in. guns in lieu 
of sixteen 4in. in Queen Mary, and Tiger has two sub- 
merged torpedo rooms, whereas Queen Mary had only one. 

After the design was approved by the Board the ship 
was ordered and laid down at Clydebank on June 12th, 
1912, and completed in October, 1914. In common with 
8o many of our ships completed during the war, the early 
ccmmissioning and joining of the Fleet was so imperative 
that no exhaustive trials in deep water were carried out, 


but the runs made on the :Polperro Course showed that 
the designed power of 108,000 S.H.P. could be obtained 
with little difficulty, corresponding to a speed of 30 knots. 
During the progress of the design the oil fuel capacity 
was very largely increased in case of need; the original 
tanks, which only allowed for 1100 tons, were supple- 
mented to admit of a maximum oil stowage of 3480 tons, 
in addition to the 3320 tons of coal ; but it is not usual for 
the vessel to carry this full fuel stowage, at any rate of oil. 


BATTLE-CRUISERS RENOWN AND REPULSE 
(See Supplement). 


At the commencement of the war two additional battle- 
ships of slightly modified “‘ Royal Sovereign” type, viz., 
the Renown and Repulse, had been laid down, but in view 
of the long time it would take to complete these ships, the 
construction was not pressed forward. Immediately after 
the Battle of the Falkland Islands, in which our battle- 
cruisers Invincible and Inflexible, in company with other 
smaller cruisers, annihilated Von Spee’s fleet, the value 
of the battle-cruiser type became very apparent, and on 
the initiative of Lord Fisher, then First Sea Lord, it was 


decided to stop the construction of Renown and Repulse | 


as battleships and to alter the design completely into that 
of very fast battle-cruisers. 

I received instructions to re-design these ships about 
Christmas, 1914. The new design had to give a speed of 
32 knots, with the largest number of guns possible for such 
a vessel, and with protection similar to the “ Invincible ” 
and “‘ Indefatigable ” classes. A modified form of bulge 
was adopted in these ships to give additional under-water 
protection against torpedo attack. Proposals are now 
under way for still further adding to this bulge protection. 


The general outline design was completed and approved | 


in ten days, and six 15in. guns adopted as the main arma- 
ment, the secondary armament consisting of seventeen 
4in. guns, of which fifteen were mounted in five specially 


light cruisers or raiders. They were to have thin protec- 
tion, similar to our light cruisers, and a speed of not less 
than 32 knots, the draught being restricted to about 22ft., 
or about 5ft. less than any existing battleship or battle- 
cruisers carrying such heavy guns, the main armament 
of four 15in. guns in two turrets, one forward and one aft, 
making them a match for any raider or light cruiser that 
might be encountered. At this time it should also be 
remembered that the armaments of ships, especially as 
regards heavy guns, had to be regulated by the guns and 
| gun mountings which would be available or could be 
| manufactured in the time at our disposal, and this con- 
| dition applied to the 15in. mountings which were adopted 
|for these ships. Thé secondary armament consisted of 
| eighteen 4in. guns in six triple mountings, similar to the 
| triple mountings of the Renown and Repulse. The side 
| armour consisted of 2in. protected plating on top of the 
| lin. shell plating, as in our light cruisers, and a thin pro- 
| tective deck was worked all fore and aft, but this was con- 
| siderably thickened over the magazines after Jutland. 
| A modified bulge was arranged for, as in Renown and 
| ulse. 





The machinery adopted for these ships was of the type 
| fitted in the light cruiser Champion. It consisted of a 
| four-shaft arrangement of geared turbines, the power 
| being transmitted to the propeller shafts by double helical 
| gearing. The eighteen boilers of Yarrow small-tube type 
| were also similar to those of the light cruisers, and with 
| all-oil firing a power of 90,000 S.H.P. at about 340 revolu- 
| tions was aimed at. Such trials as it was possible to make 
| showed that 32 knots could easily be obtained at the 
| designed displacement, and reports show that on service 
| this was actually exceeded. 
The design of these vessels was begun late in January, 
| 1915, and the order for one ship—Courageous—was placed 
| with! Messrs.fArmstrong and the other—Glorious—with 
Harland and Wolff, the latter making their own machinery 














H.M.S. REPULSE 


designed triple gun mountings. Owing to the circum- 


stances, referred to above, it was necessary that the ships | 


should be completed at the earliest possible date, and I 
suggested that Tiger’s machinery should be repeated with 
some additional boilers, and with the extra length it was 
found possible to obtain the speed of 32 knots, as laid down 
by the Board. Lord Fisher also insisted that the ships 
must be completed within fifteen months—an abnormaily 


short time for an entirely new design, without any draw- | 


ings prepared. This period of completion was not realised, 
although not greatly exceeded. 

By January 21st, 1915, the two firms entrusted with the 
orders, viz., Messrs. John Brown and Fairfield, were sup- 


plied with sufficient information to enable them to proceed | 


with the structure, and both keels were laid on January 
25th. All the drawings and specifications were completed 
by April and the design finally approved in that month. 


The fuel was to be entirely oil, and with the additional | 


boilers the power expected to be from 110,000 to 120,000 
S.H.P.—the latter having actually been obtained on trial. 

The arrangement of the whole ship, showing the pro- 
tection, is given in the drawing (see Supplement) ; the 
plating over the magazines was considerably increased 
during the construction as a result of the Jutland fight. 

Repulse was launched in January, 1916, less than a year 
from the laying down, and the Renown was launched 
three months later. Repulse went through her com- 


missioning trials early in August, and Renown followed | 


one month later and was completed in September. 


The speed of Repulse on trial was over 31} knots in | 


the deep condition, and the Renown obtained 32.6 knots 
mean speed on the new measured course off Arran in the 
normal condition. 
upon at sea and maintain their speed well. 

I think that the construction of these vessels in a little 
over one and a-half years from the first order to get out 
the design constitutes a record in design and construction 
of two such important vessels, and reflects great credit, 
not only upon the Royal Corps of Naval Constructors, 
but also upon the contractors and all concerned in the 
construction and completion of the vessels. In fact, the 
Admiralty conveyed their appreciation of this to me in 
a letter dated September, 1916. 


LarGe Licut Cruisers CoURAGEOUS, GLORIOUS AND 
Furiovs. 


Whilst the designs of Renown and Repulse were in 
progress I received instructions to design some very high- 
speed ships carrying powerful guns of a size sufficient to 
keep their speed in moderate weather, but to have a draught 


lighter than any existing British or enemy ship of the | 


same class, so as to be able to navigate shallow waters, 
if required. 

As sanction was not likely to be obtained for building 
more capital ships taking two years or longer to complete, 
while additional light cruisers had been already approved 
of, it was decided to build Courageous and Glorious on 
the lines of very large light cruisers mounting a few guns 





of heaviest calibre, so as to be able to annihilate any enemy 


The ships have been well reported | 


and Messrs. Parsons supplying the machinery for Messrs. 
Armstrong’s ship 

It was intended that these vessels should be built in a 
| year, or as near that as possible, but this was not realised, 
and the ships were both commissioned in October, 1916. 

On her commissioning trials the Courageous worked 

up to full power, and while steaming during the trials at 
full speed she met very heavy weather. Some signs of 
weakness were shown at the fore side of the forward turret, 
where there is an inevitable discontinuity of longitudinal 
strength, and some doubling plates were accordingly 
added to the Courageous. Her sister vessel Glorious 
was in commission for over a year before similar additions 
were made to her, although no signs of weakness were 
| shown. This incident shows that the very high speed 
| obtained on trial, reaching 32 knots, should hardly be 
| maintained against head seas in heavy weather. 
The Furious was similar to, but a modification of, the 
| Courageous and Glorious, having about the same length 
| and the same machinery, but the form of midship section 
was somewhat different, having a more pronounced bulge 
| and a simpler form of main framing and structure of the 
hull. The armament also was different, each turret, 
| instead of having two l5in. guns, was arranged to carry 
| one big gun of 18in. bore, although arrangements were 
| made to substitute pairs of 15in. guns, if thought desir- 
| able later. 

The order for this ship was placed with Messrs. Arm- 
strong about two months after that of Courageous, and 
she was to be finished in the shortest possible time. Early 
in the spring of 1917, however, the necessity for having 
fast aeroplane carriers became very obvious, and it was 

approved to fit Furious for this purpose. This entailed 

| doing away altogether with the fore turret and making 
other considerable alterations. A large hangar was built 
on the forecastle deck, and a flying-off platform 160ft. 
long was arranged on the roof of the hangar, which was 
designed to house about ten machines. Later it was 
decided to remove the after turret as well, and a flying-on 
deck 300ft. long, extending from the funnel aft, was con- 
structed. 

The secondary armament, which had consisted origin- 
ally of eleven 5}in. guns, was retained, with the exception 
of one gun; the remaining ten guns being rearranged. 
Four sets of triple 2lin. torpedo tubes were fitted on the 
upper deck aft, and one pair each side on the upper deck 
forward. 

After these alterations were completed the ship was 
tried and commissioned in July, 1917, a speed of 313 knots 
being obtained with 94,000 S.H.P. at 330 revolutions. 


Licut CRUISERS. 


Following upon the previous light cruisers of the “Town ” 
classes, the particulars of which have already been pub- 
lished, a very important departure was made in the light 
cruiser design in the programme 1912-13, when the 
‘* Arethusa ” class was designed by Sir Philip Watts. The 
importance attached to speed was specially brought out 
in this design, and it was decided to install a very powerful 
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machinery with a shaft horse-power of 40,000, and this 
could only be achieved by adopting a type of engines and 
boilers closely approximating to those hitherto used for 
destroyer classes. 

In conjunction with high speed a good armament was 
provided, consisting of two 6in. and six 4in. guns, though 
in the original design the armament consisted entirely 
of 4in. The ship’s sides up to the level of the upper deck 
were protected by specially high tensile plating varying 
from 2in. to l}in. and lin. throughout the machinery 
spaces, in addition to the lin. shell plating. This arrange- 
ment of plating also greatly added to the strength and 
stiffness of the ship regarded as a girder. Further 
particulars of the class are given in the Table. 

The Arethusa and other light cruisers were in the action 
off Heligoland on August 28th, 1914, and gave an excellent 
account of themselves. 

In the 1913-14 programme the “ Calliope” class, 
slightly larger vessels than the Arethusas, but with the same 
power, were decided upon. After considerable discussion 

ing the merits of mixed or homogeneous armament 


it was decided to give these vessels two 6in. guns, both on | 


the centre line placed aft, and eight 4in. guns. The pro- 
tection consisted, as in the previous design, of a 2in. belt 
over the shell plating, making a total thickness of approxi- 
mately 3in. 


were installed in two of them, the Calliope having four 
shafts and the Champion having only two shafts. 
was at the time a very important experiment, the putting 
of 20,000 horse-power through gearing being a very bold 
departure from anything which had been hitherto con- 


templated. The final results obtained with Champion | 
were, however, excellent, and she obtained a speed of | 


2934 knots with 337 revolutions and about 41,000 S.H.P., 
this speed being slightly in excess of any of the other | 
vessels of the class at corresponding displacement. 

For the subsequent classes I would refer to the tables, 
which show a gradual growth in size and power of arma- 
ment ; ‘* Ceres” class finally having a length of 4285ft. | 


“P’ BOAT, ADMIRALTY DESIGN. (As MODIFIED.) 


This gun has. owing to other 
Cemands. ret heer ; 


Most of this class had practically the same | 
machinery as the Arethusas, but Parsons geared turbines | 


This | 


| to above in having modified bulges as protection against 
| under-water attack. The form of the section shows how 
| these were arr: . The protective plating was similar 
| to that of the other light cruisers. 

MonirTors. 

| The first vessels of this type to be added—or reintro- 
duced—to the British Navy were the three ex-Brazilian 
over by the British Government in August, 1914, and re- 
named Humber, Mersey, and Severn. The particulars 
| of these vessels are given in the table, from which it will 


| be seen that the armament consisted of medium calibre | 
| when expected to maintain a high speed 
| tion, however, of the geared turbine has added enormously 
| to the efficiency of the machinery and propellers ; 


| guns, viz., 6in. and 4.7in. These vessels, though lightly 


| built, have done very good service in the war, both on the 
East African and Belgian coasts. 


draught with good protection and carrying some heavy 
guns, the light draught combining the advantages of being 
able to go close inshore and greatly reduce risk of being 
struck by a torpedo. 
The earliest design was that of the l4in. gun monitors, 
four in number, which was commenced in 1914. Four 
twin-mounted I4in. guns and mountings were available, 
and with the very simple form of structure adopted these 
| vessels were designed and built in six months. They were 





taken from older battleships. 
built in about six months. They all had a complete bulge 
of a form which was of simple construction, with an air 
space outboard and a water space between that and the 
ship proper. This bulge was carried well fore and aft, 


and the ships being of rather bluff form, the speed was 


somewhat below that estimated; the bluff form of the 
bulge having a bad effect upon the propeller performance. 










Length 230° 0° 
Breadth 23-8 
Depth. 4.0" 
Oreft ie 
D:splacement. 578 tons. 


| river monitors built by Messrs. Vickers, Ltd., and taken | 


The need for vessels of the monitor type mounting heavy | 
guns soon became apparent, and I received instructions | 
in November, 1914, to prepare designs of monitors of more | 


substantial structure for sea-going service, but of light | 
| flotilla leaders, which are simply a larger form of torpedo. 


quickly followed by the 12in. monitors, which were of | 
similar design but carried pairs of 12in. guns, generally | 
These vessels were also | 
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DESTROYERS AND Fiotitta LEADERS. 


To give a complete account of the development of the de. 
sign end construction of our destroyers and flotilla leaders 
during the war would mean a very long paper, and I think 
therefore, I must refer only to the tables and plans which, 
I give. These vessels have gradually increased in gizg 
and power, and war requirements have continually addeq 
to the weights which they have had to carry, includj 
considerably more fuel, heavier armament, both of guns 
and torpedoes, depth charges, larger bridges, and other 
additions. In fact, some of the ships which before the 





| war were 900-ton vessels now carry an additional 0() tons, 


which, of course, is a very heavy handicap to these vesgselg 
The introduc. 


th 
lower revolutions which can be introduced with the 
gearing enabling us to adopt much more suitable pro. 
pellers, in addition to giving a greater economy of fuel, 

During the war nearly 300 torpedo-boat destroyers and 


boat destroyers, with improved accommodation, have 
been added to the Fleet, and the whole class of these vessels 
has been called upon to do continuous work in heavy 
weather. They have come through. the ordeal with 
extraordinarily few breakdowns of machinery or other 
parts of the ship, whilst the duties they have been called 
upon to perform in combating the submarines, convoying, 
&c., have been most continuous and varied. 

Most of the designs have been got out at the Admiralty, 
but certain others, including some torpedo-boat destroyers 
built for foreign countries and taken over by Admiralty 
have been evolved by the builders, Messrs. Thornycroft, 
Yarrow, White, Fairfield, J. Brown, and Hawthorn 
Leslie. Numbers of these vessels also have been built 
by firms who had never built a warship before, but the 
work turned out by them has fully met the Admiralty 
requirements. 

The flotilla leaders, with a deep load displacement of 
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and a beam of 43ft. 6in., and a normal displacement of 
about 4200 tons. These vessels carried five 6in. guns, 
all on the centre line. 

The next class were the “‘ D’s,” the general arrangement 
and protection of which followed that of the Ceres, except 
that six 6in. guns were carried on the centre line instead 
of five. The power was only slightly increased in these 
ships over the previous classes, but the revolutions were 
reduced to 275, all these later classes having the twin- 
screw geared arrangement, and although the displacement 
of the “ D’s ” increased to 4650 tons, the additional length 
and the reduction of revolutions enabled.the speed of 
close upon 30 knots of the whole class of light cruisers, 
“ C’s” and “ D’s,” to be practically maintained. The 
— and the “‘ C”’ and “ D”’ classes all had oil fuel 
only. 

In addition to these light cruisers, which were all to 
Admiralty design, two vessels—the Birkenhead and 
Chester—which were built at Messrs. Cammell Laird’s 
for the Greek Government, were purchased in 1915. These 
vessels were considerably heavier than the “ C” class 
and more closely resembled the British ‘‘ Chatham ” 
class. They carried an armament of ten 5}in. guns. The 
machinery was modified to burn oil only, in the Chester, 
instead of coal and oil as in the Birkenhead, and the 
resulting increase in power to 31,000 gave the former a 
speed of 263 knots. 

The “ Raleigh ’’ Class.—In the summer of 1915 designs 
were prepared for a considerably heavier class of light 
cruisers, more especially designed for ocean work in any 
part of the world. They were to have a speed of 30 knots 
and a large radius of action. Various armaments were 
conside “ed, and it was finally decided to adopt an armament 
of seven 7.5in. guns with twelve 3in.—four being on high- 
angle mountings. Five of the big guns were placed on the 
centre line and the other two were on the broadsides 
amidships. The bow and stern guns were superposed, 
thus giving a fire of four guns, both ahead and astern, and 
six guns on either broadside. The conditions laid down 
involved a ship of great length, and these vessels conse- 
quently have an over-all length of 605ft. These ships 


were originally designed to burn oil and coal, but this was 
subsequently altered in three ships of the class to all oil, 
the original power of 60,000 S.H.P. on the four-shaft geared 
turbine arrangement being considerably increased up to 
about 70,000 S.H.P. by the change to all-oil firing. 

These vessels also differed from the light cruisers referred 





PATROL BOAT 


However, no particular point had been made about the 
speed, and we had rather to take what machinery we could 
get in the shortest possible time. 

Following on the 12in. monitors, early in June, 1915, 
two more vessels were ordered, mounting a pair of 15in. 
guns. For these ships internal combustion engines, which 
were well under way, but designed for another purpose, 
were installed. 

In September, 1915, two improved 15in. monitors were 
ordered and named the Erebus and Terror. These were 
of finer form, of more power and greatly increased speed. 
These vessels also had an improved form of bulge, though 
it did not differ essentially from the bulges of the earlier 
monitors. The Erebus and Terror were designed to have 
a speed of 12 knots when fully laden, but they actually 
are capable of about 14 knots. 

Following the earlier 15in. monitors, some much 
smaller vessels, each carrying a 9.2in. gun, were de- 
signed, and others again which carried 6in. guns. I need 
not refer at any length to these, as the general particulars 
are given in the table. A good many of both large and 
small monitors went out to the Dardanelles in the early 
part of the war and did very good work, and for a long time 
they seemed to bear a charmed life, as they enjoyed com- 
plete immunity from torpedo attack. Whether this was 
due to their shallow draught or to the enemy submarines 
thinking it was useless to torpedo the bulges, I do not 
know. Later, however, the Erebus and Terror were both 
torpedoed ; the latter received three torpedoes forward 
but got to port all right, though severely damaged, two 
of the torpedoes hitting forward of the bulge; the third, 
which hit the bulge itself, did very little damage. The 
former ship was hit full amidships by a distance-controlled 
boat carrying a very heavy charge, but the bulge gave her 
complete protection and she was repaired in less than a 
fortnight. 

It is interesting to note in this connection also that some 
of our old cruisers of the “ Edgar ”’ class, which had had 
bulges added to them very early in the war, were torpedoed 
in the Mediterranean, but the bulge gave complete pro- 
tection to the ship proper. They were taken to port and 
repaired. 

Of the heavier monitors it may be remarked that of all 
ships carrying heavy guns these vessels were probably 
more often in action off the Belgian coast and elsewhere 
than any of our heavy-gun ships, and they no doubt gave 





the enemy in occupation of that coast a very anxious time, 





about 2000 tons and an armament of five 4in. or 4.7in. 
guns, and with their very high speed, might well be 
described as fast scouts or third-class cruisers. 


Parrot Boars. 


Patrol boats naturally follow the torpedo-boat destroyers, 
as they were specially designed to relieve the torpedo-boat 
destroyers of some of their strenuous duties of patrolling 
and submarine hunting and escort work. The conditions 
were that they had to be as small as possible, consistent 
with keeping the sea in all weathers. They had to be fast 
enough to run down submarines, and they had to have 
shallow draught and all top hamper kept low to prevent 
their being seen at a distance. Economy of fuel was 
also an important feature, and it was desirable to have 
them built of mild steel rather than high tensile steel, to 
avoid drilling and special workmanship. They were 
provided with a special hard steel ram, with which a con- 
siderable number of enemy submarines were sunk without 
damaging the patrol boat. The various features were 
combined in a vessel of something under 600 tons, with 
geared turbine engines of 3800 horse-power, giving a speed 


‘of over 22 knots, with 330 revolutions of the propellers. 


The boats had large rudder area and were cut up aft, so 
that they could turn very quickly upon’ the enemy—a 
most important feature for ramming purposes. They 
proved very valuable boats on service and did a great deal 
of work against the submarines in all weathers. They 
were armed with only one 4in. gun, mounted in a com- 
manding position in the forward superstructure, one 
2-pounder and two l4in. torpedo tubes, and later it was 
arranged to carry depth charges. Their cost was, of 
course, considerably less than that of a modern destroyer. 
Some of these boats were afterwards disguised to look like 
small mercantile craft—a device which also proved quite 
successful. 


Stoors anp Mine SWEEPERS. 


On the outbreak of war it became clear that there 
would be a great demand for mine-sweeping vessels. A 
good many coasting and cross-Channel steamers were 
taken up for this purpose, but more were required, and 
it was decided in December, 1914, to build twelve single- 
screw ships of simple design to this end. With a view of 
hastening construction it was decided to adopt mercantile 
practice as far as possible in both hull and machinery. 
The vessels, although of very fine form, were built of simple 
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BRITISH NAVAL CONSTRUCTION DURING THE WAR 
Taste 1. 
| Battleships. Battle cruisers. Large light cruisers. 
Tron Duke. Queen Royal Agincourt. Erin. Canada. Tiger. Renown. Courageous. | Furious. ° 
Elizabeth. Sovereign. 
—— Bee | 
h between pogenereter as 580ft. 600ft. 580ft. 632ft 525ft. 625ft 660ft. 750ft. 735ft. 7508t. 
hoverall .. ‘a 622{t. 9in. 643ft. 9in. 624ft. 3in. 671ft. 6in. 559ft. 6in. 661ft 704ft. 794ft. 786ft. 3in. 786ft. 6in. 
Breadth, extreme .. 90ft. 90ft. Gin. 88ft. Gin. 89ft. 91ft. Tin. 92ft 90ft. 6in. 90ft. 8lft. 88ft. 
draught, mean 28ft. 28ft. 9in. 28ft. Gin. 27ft. 28ft. 6in. 28ft. 6in 28ft. 6in. 25ft. 6in 22ft. 3in. 21ft. 6in. 
Displacement in tons a 25,000 27,500 25,750 ' 27,500 23,000 28,000 28,500 26,500 18,600 19,100 
shat horse-power of engines ‘ 29,000 75,000 40,000 34,000 26,500 37,000 108,000 112,000 90,000 90,000 
at load draught, knots .. .. .. 21 25 23 22 21 223 30 32 (near'y) 32 313 
Pl at load draught, tons .. ue 900 650 900 1500 900 1150 900 00 750 750 
Coal capacity, tons =... 3250 —e — 3200 2120 3300 3320 as —- 
(il fuel capacity, tons .. re 1050 3400 3400 620 | 710 520 3480 4250 3250 3400 
10 13. 5in. 8 15in. 8 ldin. 14 12in. | 10 13.5in. 10 14in | 8 13. 5in 6 15in 4 15in. _— 
Armament | 12 6in, 12 6in. 14 6in. 20 6in. | 16 6in. 14 6in. | 12 6in. 17 4in. 18 4in. | 10 5.5in. 
42lin.T.T. 4 2lin. T.T 42lin. T.T. 2 2lin. T.T. | 4 2lin. T.T. | 4 2]in. T.T. | 4 2]in. T.T. , 2 2lin. T.T. | 14 2lin. T.T. | 18 2lin. T.T. 
_ » amidahipe . . 12in., 9in., 8in. 13in., 6in. 13in., 6in. 9in., 6in. 12in., 9in., 8in. 9in., 7in., 44in. 9in., 6in., 5in. 6in., 1}in. 3in. 3in. 
Side, forward andaft .. 6in., 4in. 6in., 4in. 6in., 4in. 6in., 4in. éin., 4in. éin. +» 4in 4in. 4in., 3in. 2in. forward 2in. forward 
Bulkheads, forward and aft 8in., 6in., 4in. 6in., 4in. 6in., 4in. 6in., 3in. 8in., bin.. 4in. 4hin., 4in. 4in., 2in. 4in., 3in. 3in., 2in. 3in., 2in. 
Barbettes .. 10in. to ’3in. 10in, to 4in. 10in. to 4in. 9in. to 3in. 10in. to 3in. | 10in. to 4in. | Qin. to 3in. Tin. to 4in. Jin. to 3in. Jin. to 3in 
Gun-houses. llin. llin. llin. 12in., 8in. llin. 10in. 9in. llin. to Tin. 9in., Jin. | Tin. 
Conning tower .. llin. llin. llin., 6in. 12in. 12in. llin. 10in. 10in. 10in. 10in. 
tection— 
Vertical plating lfin., lin. 2in., lin. l}fin., lin. 1}in., lin. 1}in. 2in., 1}in. 2hin., ltin., lfin. l}in., lin. lin. 
lin. i ° 
Wepecastle WOOK 25-5 ws es ee lin. lin. lin. lhin. 1}in. lin. liin., lin. 1}in., 14in. lin. lin. 
amidships amidships amidships amidships 
Upper - - 2in. to lfin.  2in. to fin. Lin. to lin. lfin. 1}in. l}in. l}in., lin. din. lin. lin 
Main l}in. at ends I}in. at ends 2in., l}jin., lin. 1 }in., lin. l}in. lhin. aft lin. at ends 3in. to lin. ljin., jin. ljin., jin. 
at ends 
Middle 2hin., lin. lin. 2in. slope lhin., lin. 3in., lin. lin. — _ — <n 
amidships main to middle | 
Lower .. 2hin., lin. 3in., lin. lin., 2}in., 2}in., lin. | —_ 4in., 2in 3in., lin. 2hin. 3in., lin. 3in., lin 
3in., 4in. 
Tasie I. (continued). 
Light cruisers. Monitors 
Arethusa. Calliope. “D” Class. Raleigh. Humber. l4in. 12in. Marshal Erebus. 9.2in. 6in. 
Gun Class. | Gun Class. Soult. Gun Class. Gun Class. 
Length between 7 am ulars 410ft. 420ft. 445ft. 565ft. 261ft. Gin. 320ft. 320ft. 340ft. 380ft. 1708t. 170ft. 
Length overall 436ft. 446ft. 47lit. 605ft. 266ft. Sin 334ft. 6in. 335ft. 6in. 355ft. 8in. 405ft. 177ft. 177ft. 
Breadth, extreme 39ft. 41ft. 6in. 46ft. 65it. 49ft. Oft. 87ft. 90ft. 3in. 88it. 31ft. 31ft. 
Load draught, mean 13ft. 6in. 13ft. 6in. 14ft. 3in. 17ft. 3in. 4ft. 9in 10ft. 10ft. 10ft. 3in. 1lit. 6it. 4ft. 
Displacement in tons : 3500 3750 4650 9750 1260 6150 59 6670 8000 540 355 
Shaft horse-power of engines ° 40,000 40,000 40,000 60,000 1450 2000 2300 to 2500 1500 6000 480 to 800 400 
Speed at load draught, knots See 29 29 29 30 12 6 to 7 6to7 6to7 12 12 to 13 10 
Fuel at load draught, tons ws 260 300 300 1000 50 200 200 100 220 — _- 
Coal capacity, tons aia lave Topper eS — pate — 800 187 400 350 ae — sa” 
Oil fuel capacity. tons 810 920 1050 1600 90 od _ 235 750 30 45 
{ 2 6in 2 6in. 6 6in. 7 7.5in. 3 6in. 2 14in. 2 12in. 2 15in. 2 15in. 1 9. 2in. 2 Gin. 
Armament j 7 4in 8 4in. 2 3in. H.A. 12 3in. 2 4-7in 1 6in. 1 to 4 6in. 8 4in 8 4in. 1 3in. 1 6-pounder 
} a H.A.) (4 H.A.) howitzers 
\, 8 2lin. T.T. 4 2lin. T.T. | 12 2lin. T.T.| 6 2lin. T.T. — _ _ _ —_— _ — 
Armour— 
Side, amidships .. 3in. 3in. 3in. 3in., 2in. = -- —_ —- — — — 
Side, forward and aft 2in., 1jin. 2in., l4in. 2in., 1jin 2}in., lfin. — — —- — _ —: 
ljin. 
Bulkheads, forward andaft .. .. ae -- lin. aft Jin. aft -- din. Gin. din. din. — _ 
Barbettes .. aie. as — _— — — 8 in. to 2in. | 8in. to 2in. 8in. Sin -- — 
Gun-houses ..  .- «+ ++ +e oe —_ _ _ ~- — 10in., Tin.,  104in., 5}in.,; 13in., llin. 13in., llin. — — 
4in. 4in., 2in. 44in. 4}in. 
Conning tower 6in. é6in. — ?in. -— 6in. 6in. 6in. 6in. — — 
Protection— 
Vertical plating .. .. .- «. +: -- — -—~ “= a l}in. lin. lin. lin. _— _— 
Forecastle deck .. ae ee ne a — — — — lin. lin. lin. lin. — — 
UOOW Sede os oe es. RS lin. lin. lin. lin. -- 2in. to 4in. | 2in. to Gin. | l}in., 2in. tc 2im. to 4in. — — 
amidships amidships amidships amidships on slope on slope 4in.onslope on slope - — 
Ry ie eet ee es Pe, — -- ae “= l}in., lin. ljin., lin l}in., lin. l}in.. lin. — — 
Lower lin. aft lin, aft lin. aft lin. aft — _ _ a = —_ 
TABLE I. (continued). 
Torpede- boat destroyers. T B.D. flotilla leaders. Patrol boats. Sloops and mine-sweepers. ‘“ China ” gunboats. 
Jo dag ace Seott Class Single-screw Paddle Twin-screw 
a and and Kempenfelt and “P ” Class. sloops, mine- mine- “* Fly ” “ Insect ” 
Class. ge. Ane V Class. Shakespeare “ Flower ” sweepers. sweepers. Class. Class. 
Classes. Classes. ‘lass. Class. 
Length between area ulars 265ft. 265ft. 300ft. 31 5ft. 320ft. 230ft. 255ft. 3in. 235ft. 220it. 120ft. 230ft. 
Length overall . 273ft. din. 276ft. 312ft. 325ft. 332ft. 6in. 244ft. 6in. 267ft. 9in. 245ft. 9in. 23 1it. 126ft. 237ft. 6in. 
Breadth, extreme 26ft. Sin. 26ft. Sin. 29ft. 6in. 3lft. 9in. 31ft. 9in. 23ft. 9in. 33ft. 6in. 29ft. 28ft. 208t. 36ft. 
(58ft. over 
p2ddles) 
Load draught, mean eae Sy Ce ee Ae oft. 9ft. 10ft. 10ft. 6in. 7ft. Tin. 11ft. 6ft. 9in. Tit. 2ft. 4ft. 
Displacement in tons rook . 1025 1065 1300 1650 1800 573 1250 810 750 98 645 
Shaft horse-power of engines 25,000 27,000 27,000 36,000 40,000 to 4000 2400 1400 1800 175 2000 
44,000 
Speed at load draught, knots : ‘ 34 36 34 34 36 22 17 15 16 10 14 
Fuel at load draught, tons 140 150 185 255 250 50 130 _- - ~ -—— 
Coa! capacity. tons . . _ _ — — 260 150 140 5 35 
Oil fuei capacity tons 250 200 370 515 500 93 — — — 10 54 
{ 3 4in. 3 4in. 4 4in. or 4 4in. 5 4. Tin. 1 4in. 2 din. or 1 3in. 1 Sin. 1 4in. 2 6in. 
| 4. Tin, 4.7in. 
Armament } 1 2-pounder 1 2-pounder 1 3in. |22-pounders 1 2in. H.A. 1 2-pounder 2 3-pounders 1 6-pounder, 1 6-pounder, 1 3in. 2 3in. 
} 2 2-pounders ra 2-pounders 1 6- eounier 











42lin. T.T. 4 2lin. T.T. 4 or 6 2lin. | 4 2lin. T.T. 6 2lin. T.T. 2 14in. T.T. -- — - 
{ 7.T. : 
* Approximately same. 
Tama i. (consieuad). 
Submarines. 
“ FE” Class. “G” Class. “ H ” Class. “J” Class. “K ” Class. “L” Class. 
Length between perpendiculars .. .. .. «| 180ft. 185ft. 164ft. 6in. 270ft. 334it. 2224t. 
Length overall: 2... sc cs 6+ se ts oe 18 lft. 187ft. 171it. 275ft. 338ft. 231ft. 
Breadth, extreme Roa ea Sheree 22{t. 6in. 22ft. Gin. 15ft. 9in. 23ft. 26ft. Gin. 23ft. Gin. 
Load draught, mean .. unas taimer cine fae 12ft. Gin. 13ft. 3in. 1lft. 3in. 14ft. 16ft. 13ft. 6in. 
Displacement in tons, OER i eae tie 660 700 440 1210 1880 890 
Displacement in tons, submerged 800 975 500 1820 2650 1070 
Shaft horse-power of engines, surface 1600 1600 480 3600 10,000 2400 
Shaft horse-power of engines, submerged : 840 840 320 1350 1400 1600 
Speed at load draught, knots, surface .. .. -- 15 14 13 19 24 17} 
Speed at load draught, knots, ecraaiines a 10 10 103 : 94 9 104 
Oil fuel capacity, tons we Gay iach 45 44 16 91 200 5 eee 
A { 1 3in. 1 3in. _ 1 3in. or 4in. 1 4in., 1 3in. H.A. 1 3in. or 4in. 
rmament .. | 5 18in. T.T. 4 18in., 1 2lin. T.T. 4 2lin. T.T. 6 18in. T.T. 8 18in. T.T. 6 18in. T.T. 
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construction and under Lloyd’s Survey. The boilers were 
of ordinary Scotch type and single-screw machinery was 
provided. 

In the end nearly 100 of these vessels were built, and 
the armament, which at first was two 12-pounders, was 
subsequently increased to two 4in. or two 4.7in. guns. 
A great many of these vessels were built in about six 
months from the order, and the first thirty-six averaged 
twenty-five weeks in building. They proved excellent 
sea boats, and were used not only for mine sweeping, but 
also for submarine work, especially for convoying. At 
later stages some of these vessels were disguised as ordinary 
merchant ships. They were economical steamers and were 
able to attain a full speed of 17 knots, with a horse-power 
of about 1800 to 2000 in the earlier, which was increased 
to 2500 in the later, vessels. Several of the vessels were 
mined, and although the damage they sustained was very 
severe, they kept aficat and were repaired. 

We had the honour of being asked to design and provide 
some vessels of this type for the French Government, and 
eight of these were built for that purpose and armed with 
somewhat heavier armament than our own ships. I 
understand that the French Government were very satis- 
fied with the vessels. 

In addition to this, at a later stage, for sweeping in 
shallow water, some paddle mine sweepers—see above— 
were designed at the Admiralty, of which particulars are 
giveninthetable. These were 15-knot boats, with draught 
just under 6ft. 9in. They did good work, but were, of 
course, not such good sea boats as the sloops. As there 
was some danger of mines getting under the paddles a 
further design of twin-screw mine sweepers was got out, 
of which particulars are also given in the table. These 
were vessels of about 800 tons and about 16 knots speed. 


SUBMARINES. 


As it would make the paper rather too long, I am only 
giving a table of the particulars of the designs of sub- 
marines, but a very large number of these vessels have 
been added to the Fleet during the war, and some twelve 
different types, some embodying very special require- 
ments and all being improvements on their predecessors. 
It is interesting to note that we produced the fastest 
internal-combustion engined submarine in ‘‘J”’ class, 
which attained a speed of over 19 knots. As a still higher 
speed was wanted for Fleet work, the ‘‘K” boats were 
designed with a surface speed of 24 knots. To arrive at 
this it was necessary to go to steam, and special arrange- 
ments, of course, had to be made for shutting down water- 
tight the funnels, &c. However, all these difficulties were 
overcome and the beats proved very successful. 

It is an interesting point about these vessels also that 
besides the steam turbines for full speed on the surface 
and the electric drive when under water, they were pro- 
vided with a Diesel engine for use just before diving or 
immediately after breaking surface, in order to hasten the 
time of diving or of getting away quickly after coming up. 
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The transmission from the Diesel engine was through the 
electric motors, so that these vessels had not only geared 
turbines for the steam drive, but they also had electric 
transmission with a Diesel engine and electric battery drive 
when under water. Although the Germans had the 
advaatage of more power per cylinder in their Diesel 
engines, we produced faster surface boats, faster under- 
water boats, and more heavily armed boats than they. 

M. 1 submarine, of which some account and illustrations 
have already appeared in the Press, was a monitor sub- 
marine armed with a 12in. gun; she was an experimental 
boat. 


** Coina’”’ GUNBOATS. 


I should not omit to mention the two classes of so-called 
China gunboats, designed by Messrs. Yarrow. The 
smaller of these vessels, 120ft. long and of about 100 tons, 
were constructed in this country in such a way that the 
parts could be sent out to Abadan, where they were 
assembled and the vessels re-erected and completed under 
the supervision of Admiralty officers. Some of the larger 
boats, 230ft. long and of 645 tons, were completed here 
and went out to Mesopotamia, where all of them were of 
the greatest service in that campaign. 

It is impossible to mention all the small craft built, but 
most useful work was done by motor launches and many 
other types. 


OTHER AUXILIARY CRAFT AND AIRCRAFT CARRIERS. 


We were called upon at the Admiralty to design many 
other auxiliary craft, notably some fast Fleet oilers which 
were able to carry 5000 tons of oil and had a speed of 
15 knots. We also designed a great number of special 
smaller craft for all purposes, and we had to take over and 
modify, sometimes very extensively, a number of merchant 
ships for various purposes. 

Probably the most important modifications were those 
made to vessels taken over and converted into aircraft 
carriers, including Campania, Ark Royal, Engadine, 
Riviera, &c. I have already alluded to the Furious, but 
one of the “‘ Raleigh ” class has also been converted into 
an aircraft carrier, and is now named Vindictive. The 
Argus was originally built as a passenger mail ship of 20 
knots and was taken over and converted into an aircraft 
carrier with complete flush deck, the funnels being carried 
aft in long horizontal ducts, discharging the smoke astern. 
The Eagle, alluded to above, is also being converted into 
a large aircrait carrier with a somewhat different arrange- 
ment ; but it would take too long to go into any detailed 
account of these ships. There is no question that aircraft 
i will gradually become more important for the 

eet. - 

Altogether during the four years some 2,000,000 tons 
have been add. d to the Navy, at a cost probably between 
£250,000,000 and £300,000,000 sterling. Reference to the 
Navy Estimates shows that the aggregate sum spent during 
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the four years before the war on new construction amounted 
to approximately £60,000,000. 


AIRSHIPS. 

Besides purely ship design and construction, up till the 
autumn of 1917, as Director of Naval Construction, I was 
responsible for the rigid airship designs, to which all our 
existing rigids have been constructed ; the responsibility 
for this branch was in 1917 transferred to a special Airship 
Production Department, but officers of the Royal Corps 
of Naval Constructors transferred to the new department 
continued the work they had been doing on airships. 

The plates illustrating this paper are reproduced by 
permission of the Controller of H.M.. Stationery Office 
from the “ Records of Warship Construction during the 
War,” which have been very ably edited by Mr. R. W. 
Dana, Secretary of this Institution, while serving on my 
staff. 

ADDENDUM. 
Number of Guns of Main Armament on British and German 

Battleships and Battle-cruisers (Dreadnoughts and Later Ships 

only). 








Added during the war less 
losses. 
August 4th, 1914. 





Up to May 3lst,/Up to Nov. 1th, 
1916. 1918. 











British. German.| British.| German.| British.| German. 
liin. —- — 64 8 100 16 
l4n. — aed 10 oa 10 _ 
13.5in. 124 “+ 28 -- 20 _ 

4, 
12in. \i48 | 184 14 48 | -12 56 
llin. 

Total 272 184 116 56 118 72 
Weight of lb. 
broadside 279,100} 116,600 | 190,340! 52,840 | 226,600) 77,500 

















We also had 12in., 14in., and 15in. guns on monitors, but 
these are not taken into account in the above table, nor are 
guns on pre-Dreadnoughts counted. 

The above table shows that at the beginning of the war we 
had in our capital ships, Dreadnoughts and battle-cruisers 272 
big guns with a total broadside of 279,100lb., the German 
figures being 184 and 116,600 respectively, and by the end of 
the war we had added’ 100 15in. guns, besides 1%. 5in., &c., and 
a net addition of 226,600 lb. broadside, against sixteen 1d5in. 
and fifty-six 12in. with a broadside of 77,500 lb. to the German 


navy. é 
We began with an advantage of 140 per cent. weight of broadside 
*At JS cand we had oS 175* S ps 
At finish ” » 160 te ” 
The above figures only include the British and the German 
fleets + no account is taken of any of the Allied Fleets or of the 
enemy allied fleets. 


* If two ships Of the Koyal Sovereign type only just commis- 
sioned are not counted, above percentage becomes 160. 
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Compressed Air Hoisting Engine 
for India. 


A coop example of the geared compressed air type of 
hoisting engine for installation underground is illustrated 
by the engravings on page 356. This engine is the second 
of two sets made by Sandycroft, Limited, Chester, for 
a mine in India, and the first engine has now been at work 
for the last nine months with, we understand, very satis- 
factory results. Some idea of the capacity of the machine 
may be gathered from the fact that the cylinders are 1] 8in. 
in diameter by 3ft. stroke, and work at a pressure of 60 Ib. 

. square inch. The whole of the engine has, however, 
been designed of such proportions that cylinders of 20in. 
diameter can be substituted for those originally installed 
if it is desired in the future to increase the power developed. 
The engine crank shaft runs at a speed of 105 revolutions 
per minute, which is reduced by means of cut gearing to 
35 revolutions per minute at the drums. 

As will be noticed from the illustrations, the main engine 
frames are of cast iron of deep box section, and have a 
a wide base with a beading all round to catch drippings 
of oil and water. ‘To overcome the difficulty in providing 
sufficiently deep and solid foundations underground, the 
whole engine is carried on an underframe built up with 
heavy rolled steel joists. The main frames, under- 
frame, and drums are made in sections in order to pass 
down the shaft. ‘4 

The engine has two drums, one keyed on to the shaft 
and the other bushed with gun-metal to run loose on the 
shaft. The second drum is provided with a clutch. The 
drums are built up with steel plate sides and lagging carried 
by rolled steel channel arms, which are fitted into cast 
iron centre bosses. The clutch on the loose drum is of 
cast steel of the multiple-tooth type, and has been made 
of large diameter to minimise the rope error. The sliding 
part of the clutch is fitted on a hexagon formed on the 
drum shaft, and is gperated by a hand wheel and screw on 
the driver’s platform. The drum shaft is driven from the 
erank shaft by cast steel machine-cut Ci‘roén treble helical 
gearing. Each drum is provided with a cast iron brake 
rim having a wide tread to compensate for the low coeffi- 
cient of friction obtained in underground conditions. 
The drum brakes are of the suspended post type. They 
are built up with curved steel plates, cut to shape and 
fitted with poplar wood blocks backed by rolled steel 
channels. The brakes are applied by dead weights lifted 
by auxiliary compressed air engines. The brake engines 
are fitted with cataract cylinders, and floating lever valve 
gear operated from the driver’s platform. The brake posts 
are anchored to cross-channels carried on the under- 
frame. 

The crank discs are of cast iron, and are provided with 

steel band brakes, lined with wood blocks, working on 
the turned rims. These brakes are operated by a foot lever 
and a hand wheel and screw on the driver’s platform. 
The cranks, gear wheels, and fast drum are all held on 
their shafts by tangential keys. The bearings for the drum 
and crank shafts are cast with the engine frames, and are 
fitted with four-part cast iron shells lined with white 
metal. The side shells are adjustable by means of wedges 
and screws. Both shafts are provided with centre bearings 
mounted on a cast iron stool carried on the underframe. 
A dial depth indicator is driven by each drum by cut gear- 
ing. ’ 
The connecting-rods have solid ends for both crank and 
crosshead pins, and are fitted with gun-metal steps adjust- 
able by wedges and screws. The guides are cast with the 
engine frames, and are bored for the crossheads, which 
are of cast steel and are fitted with adjustable cast iron 
slippers. Heavy mild steel plates are bolted to the back 
of the crossheads, through which the piston-rods pass. 
The rods are held by nuts on each side of these plates, 
so as to provide a simple means of equalising the clearance 
of the pistons as the connecting-rod brasses are adjusted 
for wear. The piston-rods are of steel, and the packings 
of the United States metallic type. 

The cylinders are cast separate from the valve chambers, 
which are formed in the cylinder covers, the front covers 
being flanged to bolt on to the engine frames. The 
admission and exhaust valves are arranged at an angle of 
60 deg. from the horizontal, as will be seen from the engrav- 
ings, and open into | emispherical spaces which form the 
cylinder ends. The pistons are of cast iron, cored hollow, 
and are in the form of two hemispheres to fill up the 
cylinder ends. They are fitted with Lancaster and Tonge 
rings. By arranging the valves at the angle mentioned 
and to open direct into the spherically shaped cylinder 
ends, the clearance is reduced to a minimum. The admis- 
sion and exhaust valves are of the single-beat balanced 
drop type. They are made of special quality cast steel, 
and the valve seats, which are of the same metal, are 
forced into the chambers in the cylinder covers. The 
valve spindles are not packed where they pass through the 
covers, but are fitted in long gun-metal bushes. The 
Spindles have a number of shallow grooves turned in them, 
and are ground to fit in the bushes. Grease is forced 
into the grooves through radial holes arranged for the 
purpose. Thus air-tight joints are made without the 
friction caused by packing. The valves fall on to the seats 
by their own weight, accelerated by springs, and are 
lifted by hardened steel cams, one to each valve, having 
blades tapering from each end to the centre of the cam. 
One blade is for running forward, and the other for running 
backward. The cams are so shaped as to let the valves 
down on the seats without shock. 

The engines are reversed by sliding the cams along 
feather keys on the side shafts. The reversing levers are 
worked by an auxiliary compressed air engine fitted with a 
cataract cylinder and floating lever valve gear, which is 
operated from the driver’s platform. The operation of 
the valve gear causes the reversing engines to slide the 
cams into the position corresponding with that of the 
reversing handle, and they are locked by the cataract 
cylinder in that position until the handle is again moved. 
The lift of the valves can thus be varied, while the lead 
remains constant. The part of the tappets which contacts 
with the cam is formed with a hardened steel ball rolling 
in a nest of small balls, thus minimising friction during 
both cireular and longitudinal movement of the cams. 
The rods connecting the tappets to the valve levers are 
fitted with gun-metal bushes in both ends, which are 





adjustable for taking up wear without altering the length 
of the rods. The cam shafts are carried in bearings 
mounted on the engine frames, and are driven from the 
engine crank shaft by double helical machine-cut Citroén 
mitre gears enclosed in grease-tight covers. 

The cylinders are connected by cast iron pipes with the 
main throttle arranged between the cylinders. The 
throttle valve, which is of the single-beat balanced type, is 
fitted with a pilot valve, and is operated from the driver’s 
platform. The cylinders are lubricated by tallow cups, 
and the valve spindles by Stauffer grease cups. In addition 
to these, an oil reservoir having branch pipes to each 
admission valve is fitted to each cylinder. The oil reser- 
voirs are fitted with pistons and non-return ball valves, 
and are connected by pipes with the compressed air main. 
Air is admitted to the reservoirs by a spring-controlled 
push button valve arranged on the driver’s platform by 
means of which the cylinders and valves can be flooded 
with oil at the commencement of each wind, the oil being 
automatically cut off when the button is released. 

The specification of these engines emphasised the 
importance of the clearance spaces in the cylinders and 
valves being reduced to a minimum. By arranging the 
valves as described it has been possible to keep the clear- 
ances down to less than 24 per cent. of the total cylinder 
volume. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


April Quarterly Meeting. 


Tue April quarterly meeting of the West Midlands 
iron trade was held in Birmingham to-day (Thursday), and 
there was a good muster of iron and steel men from all 
parts of the kingdom. Next to labour troubles, the ques- 
tion of the probable course of the iron market, when at 
the end of this month pig iron subsidies are withdrawn, 
was uppermost. There was a fairly general opinion that 
prices will further materially advance. That, however, 
Staffordshire marked bars, which to-day were quoted 
£20 per ton, will reach £24—as in some quarters is suggested 
—was very much doubted by the more sober members of 
the trade. In ordinary circumstances the advance of 
lls. in cold blast pig iron last week would be followed by 
a corresponding advance in high-grade bars, but nothing 
of the kind was heard of this afternoon. Staffordshire cold 
blast iron has now touched the record figure of 208s. 6d., 
f.o.t. at makers’ works. Buyers are much concerned 
respecting the policy to be pursued when the subsidies are 
withdrawn. It is widely assumed that control will cease 
altogether as soon as the subsidies come to an end. Half 
the amount of the subsidy on steel was, it will be recollected, 
withdrawn at the end of January, and the remaining £2 10s. 
comes off on April 30th. In the case of pig iron, the 
subsidy, originally 18s., was increased to £1 7s. 6d., or, in 
other words, makers have been allowed to increase prices 
27s. 6d. per ton. They say, however, that they can only 
right themselves by making an advance of something like 
£2 when the subsidy ceases, inasmuch as there have been 
various additions to the cost of production which have to 
be balanced. Unmarked or ‘‘ Crown” bars to-day were 
quoted £17 15s. net at makers’ works; chain and cable 
iron, £19; nut and bolt bars of local manufacture, 
£17 17s. 6d. to £18, delivered on to consumers’ premises 
in the Black Country ; and Lancashire ditto, £18 5s. 6d. 
Small iron bars of jin. basis of Staffordshire make were 
difficult to secure at the very high figure of £21 7s. 6d. 
per ton, and puddled bars were even scarcer at £13 15s. 
perton. A strong effect in hardening prices at the quarterly 
meeting was exercised by the large increase of 10 per cent. 
in ironworkers’ wages announced last week. Puddling 
has now reached the unprecedented figure of 21s. 3d. per 
ton. 


Rolled Iron Output ‘under Requirement. 


All classes of rolled iron are scarce. Many 
orders, particularly for small rounds, squares and flats, 
are turned down as the mills cannot produce the material 
to satisfy them. A good deal of the export trade has to 
be rejected. There is a sprinkling of foreign orders. In 
no case will rolled iron manufacturers accept any obliga- 
tions to deliver at a specified time. A very common experi- 
ence is for orders six months old, having no prospect of 
delivery, to be replaced by new contracts at greatly 
enhanced prices. As far as the home business is concerned, 
high prices do not appear to have arrested buying, a 
remarkable development being the large increase of orders 
from merchants in farming districts. There is a little 
more business stirring in black sheets. It is not sufficient 
to bring more mills into operation, however. The export 
trade in galvanised sheets is still retarded by high prices 
and other difficulties. The current quotation is £27 10s. 
to £28 and on to £29 per ton, f.o.b., in bundles for 24 W.G. 
material. The Midland coal strikes have had a deleterious 
effect upon iron production, some ironworks having been 
obliged to shut down for a whole week, and others for 
two or three days. 


Pig Iron Trade. 


Pig iron smelters are clearing off old contracts, 
but are indisposed to carry over business, and in the 
present state of uncertainty regarding subsidies there is 
absolutely nothing being done for May and June delivery. 
Additional Derbyshire and Nottingham furnaces are 
ready to be blown in when fuel prices become stablished, 
and when there is a reasonable prospect, not only of making 
pig iron at a profit, but of forming some accurate estimate 
of the cost of production. This cannot be done in the 
prevalent continued state of labour unrest. The miners’ 
trouble has had a distinctly restrictive effect on raw iron 
output. Some plants had to damp down, wanting fuel. 
Furnace managers in the Black Country, for instance, 
have had to appeal to each other for loans of fuel to help 
them over their difficulties. But only in rare cases has 
help of this description been found possible. 





American Steel on Offer. 


There are offers of all classes of American steel, 
but most of the prices cabled are still too high to give them 
much chance in competition with home sellers. As regards 
tube strip, however, consignments are coming into the 
Midlands at prices which are reported to be considerably 
below those of local makers. The effect has been to upset 


the Birmingham strip market, values showing some 


irregularity. It is well known that the Scotch tube 
makers are still buying strip in large quantities from 
America. Internal competition, too, is forcing lower 
quotations for medium sizes of steel bars. Steel generally 
is in good supply, with the exception of thin plates. All 
American prices are now substantially below those of 
Great Britain. The result is that substantial shipments 
to Northern Europe, as well as South America and the 
Colonies, have been made,from the States. It is still 
believed in this district that so far the heavy freights have 
proved an effectual barrier to,competition of American 
steel in our home markets. Yet it is noticed that U.S. 
makers claim to be receiving large inquiries from British 
consumers for semi-finished material in particular. Pro- 
bably there is more foundation for the claim that, as | 
have already stated, America’s general steel exports, 
outside of this country, are steadily increasing. The 
absence of foreign business at certain of our own mills 
cannot be viewed as other than suggestive. It has to be 
remembered, however, that the freights between here and 
New York still add only from £4 to £6 per ton to the first 
cost of the material. American wire rods have recently 
been quoted at £17 10s. per ton c.i.v., but on the present 
rate of exchange the price is too much for the bulk of the 
Birmingham wire drawers, badly enough as they are in 
need of supplies. Locally, the old rivalry between manu- 
factured iron and steel has received a new impulse from 
the scarcity of puddled iron coinciding with ample supplies 
of steel, and wherever possible steel is now being substituted 
for iron. Steel plates of ordinary tank qualities are quoted 
at £14, and boiler plates £15, net at makers’ works. 
Material of boiler quality under jin. thick is very scarce. 
Finished steel bars, ordinary sizes, of local make are quoted 
about £17 delivered, as compared with about £18 5s. 6d. 
for unmarked, merchant, iron bars delivered. 


Eight Hours at the Ironworks Again. 


Reduced production at the mills, attributed to 
the eight-hours system at the ironworks, is stated to be 
partly responsible for the stringency of the present iron 
supply. At the same time, Black Country ironmasters 
are willing to continue the short shift system for some time 
longer, now that the Ministry of Munitions has granted 
an advance of 30s. per ton in prices, specially on account of 
the adoption of the system. Ironmasters state, however, 
that even with this advance it is only at exceptional works 
that there is a fair margin of profit. The serious waste of 
coal involved by the long gaps between the shifts, during 
which time the forges lose their heat, which has afterwards 
to be made up by an expensive expenditure of fuel, is still 
argued as one of the greatest drawbacks hereditary upon 
the eight-hours system for ironworks practice. Most of 
the works are absolutely unable to obtain the necessary 
labour for a triple shift in the twenty-four hours to avoid 
this waste. Output is not increasing in any direction at 
the ironworks. This is made abundantly plain by the latest 
figures of the Midland Wages Board. The production 
returned for January and February is practically the same 
as for the two months immediately following the cessation 
of hostilities. 








LANCASHIRE. 
(From our own Correspondents.) 


MAncHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets here are becoming 
more restricted so far as any operations are concerned, 
as the time approaches when it is hoped that freedom 
may be restored. It has been very generally assumed here 
that as regards pig iron perfect freedom of action so far 
as home trade is concerned would be restored in May, 
but recently there has been one or two rumours to the 
effect that control in the matter of prices would be extended 
under the Defence of the Realm Act. 


Metals. 


The improvement in the position of copper 
continues, and there is now no question but that the 
confidence of the consumer in the stability of prices for 
standard and electrolytic copper is in a tair way to be 
established. There is little need now for the hand-to- 
mouth buying which was the rule amongst consumers while 
prices were clearly too high, and all that is now wanted to 
complete the return of full confidence is a proper re- 
adjustment of the prices for manufactured copper and 
brass. The delay in this reaajustment is one of the curious 
features in the present situation, and it is, of course, acting 
prejudicially on the engineering trade of the country. 
How much mechanical engineering business will be lost 
to this country as a result of this one simple matter remains 
to be seen, but it is rather difficult to see why manufac- 
turers should desire to pile up unreasonable profits—in the 
brass tube trade, for instance—when the greater part of 
this profit should go to the State under the excess profits 
tax. It is noticeable that spot and forward prices for 
standard copper and for electrolytic and English ingots 
are now practically on a level, and it would not surprise 
some of us to see very shortly a premium instead of a 
hackwardation on sales for delivery three months hence. 
This always indicates a healthy state of trade; and, 
indeed, there are various evidences that the trade so far as 
this class of copper is concerned is now much better than 
it was. The Government is believed to be getting its stocks 
into consumption more freely, and it is understood also 
that foreign Governments are also being relieved of their 
burdens. Only a month ago the price of standard copper, 
forward, was barely £70 per ton, whereas as we write it is 
near to £80. Last year’s highest price for standard was 


| £122 10s., and for electrolytic £137, Tin has been rather 
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an irregular market of late, and the sharp fluctuations 
are apt to destroy the confidence of those who have to buy 
for consumption. It is not yet expected that any serious 
and permanent collapse will take place in this market, and 
apparently the consumer does not take any ruinous risk 
when he buys promptly after a sharp fall. Thus last week 
there was an opportunity of buying tin at about £216 or 
£217 per ton, and, although it is believed by many that 
in the end prices must come even lower than this, yet it is 
more probable that for some time the average will be 
higher. The market seemed to have been disturbed by 
some irregular selling in the East, but it is doubtful 
whether this was anything very serious. In the market 
for spelter one finds very little of interest. Apparently the 
demand is waiting for a revival in the galvanising trade, 
but one has some disquieting doubts as to whether the 
British trade in galvanised sheets will ever recover itself. 
No doubt the business will persist, but its supremacy may 
have gone for good. At the present moment America can 
produce galvanised iron on much better terms than we can, 
and the great markets for this product, viz., Australasia, 
Africa, and South America, can be reached by her quite as 
easily as by ourselves. The official price of prompt spelter 
has been put down to £37 per ton, and for forward to £36. 
Hard spelter was quoted at £30. A revival in the brass 
trade might bring about a better consumption, but prices 
in this business are yet much too high. There have been 
indications of a return to easy conditions in the market 
for lead, and down to £25 was quoted for prompt delivery 
of soft foreign pig. American sellers, after standing aloof 
for a week or two, have been offering again, and buyers in 
our own markets seem to have become cautious. 


Foundry Iron. 


In the foundry iron market trade is now being 
held up almost entirely by the great uncertainty of the 
coming position. In any case trade would naturally con- 
tract just before the Easter holiday, and this year that 
holiday just occupies the time which must now elapse 
before the subsidies are withdrawn. It is believed that 
almost immediately after Easter the pig iron trade will 
be freed, although there are some people who think that 
Government price restrictions will be maintained. This 
view is based upon the theory that free prices must mean 
inordinately excessive prices. On this point some light is 
thrown by the announcement of the Cleveland ironmasters 
to the effect that the new price for No. 3 foundry iron is to 
be 140s. at the furnaces. This would mean that merchants 
here must charge at least 150s. per ton for this class of iron 
delivered in Manchester, and it is to be supposed that the 
Midland irons, such as Derbyshire and Staffordshire 
foundry, would be offered at about the same figure. One 
point for consideration is whether the foundry trade of 
Lancashire can stand such an advance. No such sudden 
rise in iron prices has ever before been seen in the history 
of the iron trade, and we have therefore no experience 
of its effect. One thing, however, is to be noted, and that 
is that the output of foundry iron in this country has been 
enormously reduced during the war, partly to make way 
for the expansion in the output of basic iron, and it is thus 
possible that for the limited tonnage now made a market 
may be found even at extravagant prices. Only experience 
can tell what may happen in this respect. 


Dealers are for the most part waiting until prices 
are free in the scrap market, so that they can charge the 
fair value of the materia]. It is not yet quite clear that 
sellers can ask what they like for May delivery, but if pig 
iron is free for sale at any price after April there is no 
reason why scrap should be controlled. Already more is 
being offered for steel scrap than the old official limit. 
Wrought iron scrap seems at the moment to be non- 
existent, but this may be because holders prefer to keep 
quiet. A good supply of cast iron scrap is reported, and 
the question now is what price ought to be asked for it 
for delivery next month. If common pig iron is to cost 
150s., then fine machinery scrap ought to be worth at least 
@s much. 


Testing House for Textiles. 


The Manchester Chamber of Commerce is about 
to provide in connection with the testing house a special 
department for the investigation of problems in connection 
with the textile industry, such, for instance, as the investi- 
gation of defects in materials and processes and how to 
prevent them. There is a considerable amount of research 
work of a general kind connected with both the chemical 
and physical sides of production which such a department 
is capable of doing for the benefit of the industry as a 
whole, but in the past the efforts of this department have 
been somewhat restricted owing to the demands of the 
industry for routine testing. The new premises of the 
Chamber’s testing house are in the Royal Exchange, and 
it is anticipated that when they are completed and 
equipped much benefit to the cotton industry will accrue 
from the research carried out. 


Sir Ernest Rutherford. 


It is a matter for regret that Sir Ernest Ruther- 
ford, F.R.S., is about to leave Manchester. He has been 
offered and has accepted the post of Cavendish Professor 
of Experimental Physics in Cambridge University, in 
succession to Sir J. J. Thomson. Sir Ernest’s work in 
connection with radio-activity has achieved world-wide 
renown, and students in this branch of science have come 
from all parts of the world to Manchester University on 
this account. Sir Ernest is a New Zealander, and was born 
in 1871. He was educated at New Zealand University 
and Cambridge, and came to Manchester from the McGill 
University in Montreal. An early investigation carried 
out by him in co-operation with Dr. Geiger resulted in the 
development of an electrical method of counting single 
alpha particles projected from radium. This was the 
first time that an atom of matter in motion had been 
detected, and by its means it was possible to determine 
the number of the particles shot out from a known 
quantity of radium and provide proof of the atomic theory 
of matter. Professor Rutherford was extremely fortunate 
in obtaining the loan of half a gramme of radium from the 
Academy of Science at Vienna before the outbreak of war. 





This has enabled a very large amount of research work to 
be done in the laboratory of the Manchester University. 


The Textile Industry. 


Owing to the state of trade, it has been decided 
by the joint committee of employers and operatives 
engaged in the spinning of cotton in Lancashire to close all 
the mills which are using American cotton for eighteen 
days, commencing on Thursday next. This decision will 
affect about two-thirds of the spindles in the county 
and about 110,000 hands. The step has been taken rather 
than that of reducing the number of hours worked per day, 
and will enable the workpeople to derive benefit from the 
Government’s out-of-work donation scheme. It is not 
considered likely that this stoppage will affect the weaving 
section, in which unemployment has for some time been 
more prevalent than in the spinning section. The question 
of shortening the hours of work in the cotton industry 
which was recently raised by the operatives’ demand for a 
44 hours week instead of the present 55} hours and no 
reduction of wages, has not yet been settled. It will be 
remembered that the employers offered to make a reduc- 
tion in the hours to 49} without any advance in the rates 
of pay to compensate for the reduction. At a meeting 
of representatives of all branches of labour in the cotton 
industry held at Bolton on Saturday last this offer was 
rejected. The question is to be re-opened at a joint con- 
ference which is to be held of the workers’ and employers’ 
associations on Thursday next. 


Barrow-tn-FurNEss, Thursday. 
Hematites. 

There is more industrial life to report in the 
hematite pig iron trade of North Lancashire and Cumber- 
land. At the Barrow Ironworks the breakdown to the 
gas plant has been repaired, and the whole works are again 
busily employed, and at Millom a furnace which was put 
out of blast some time ago is again in operation. The 
Backbarrow charcoal ironworks are, however, still idle, 
owing to the furnace giving out, as reported a week or two 
ago. There is a large volume of iron being produced, and 
it isnecessary to meet the demand, which is brisk. Business, 
however, does not extend beyond present requirements 
in view of the rearrangement of prices. It is expected 
that by the end of this month the new rates will be in 
force. They will be an advance on existing prices. In 
the meantime parcels of mixed numbers of Bessemer iron 
are quoted at 127s. 6d. per ton, and special brands are at 
140s. per ton, both f.o.t. 


Iron Ore. 


There is much activity in the hematite iron ore 
trade, and a steady output is being maintained from the 
whole of the mines, and at the same time development work 
is proceeding. Considerable progress is being made in 
this respect in the Egremont district. The demand for 
foreign ores is steady, and an average of two large cargoes 
is taking place at Barrow. There has been some delay in 
deliveries on account of difficulties in transport, wagons 
being scarce. 


Steel. 

In the steel trade there is again more activity. 
The mills at Barrow got into operation on Thursday of 
last week after standing idle for a week. The plate mill, 
however, is still doing nothing. At Workington there is 
@ busy state of affairs in the rail mills, and the tire and 
axle departments. The demand for steel is steady. 
Heavy rails are at £10 17s. 6d. to £11 per ton, light rails 
£13 10s. to £17, heavy tram rails £17 to £18 10s. per ton. 
Billets are at £10 7s. 6d. to £11 per ton, with ship plates 
at £11 10s. per ton and boiler plates £12 10s. per ton. 


Shipbuilding and Engineering. 


There is rather less activity in the shipbuilding 
and engineering trades, and many men were paid off on 
Saturday last. The Ferro-Concrete Ship Construction 
Company, Limited, launched a barge from its yard at 
Barrow last week. It has been built for the Admiralty, 
and is of 1000 tons burden. 


Fuel. 

The demand for coal is brisk, and steam qualities 
are at 32s. 6d. to 33s. 6d. per ton, with house coal at 
32s. 2d. to 42s. 4d. per ton delivered. Coke is in full 
request at 39s. to 41s. 9d. per ton delivered for East Coast 
qualities, and Lancashire cokes are at 37s. 6d. per ton 
delivered. 





SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 


THERE is still a considerable amount of hesitancy 
in the trade situation here, and until this feeling passes 
away no great development of reconstruction plans should 
be looked for. It is true that every week now sees activity 
in tramway and railway steel manufacture intensifying, 
and the demand for colliery steel is increasing, in which 
department there are large orders in hand for small wheels. 
Locomotive building, too, is being pushed on with, some 
of the work having been held up for almost the whole 
course of the war.- But it is doubtful if colliery develop- 
ment, which until recently was so full of promise, will 
proceed much further until the companies concerned are 
better able to judge of the kind of treatment they may 
expect at the hands of the State—or shall I say, at the 
dictation of the colliers? Perhaps the two things are 
synonymous. Certain steel requirements for shipbuilding 
are now in stronger request. In the heavy departments, 
however, activity is not the rule, and this state of things 
causes a certain degree of anxiety. In numerous instances 
open-hearth furnaces are standing, and, of course, that 
has been the case with crucibles for quite a long time now. 
Several new Siemens furnaces of 50 tons capacity have 
not yet commenced working and the erection of others 
has been suspended until the outlook improves. I have 
even heard manufacturers express a regret that they had 


entered upon some of the after-war development schemes 
before there was more evidence of a need for them. Neyer 
theless, there is no gainsaying the fact that some important 
extensions are in progress. In the Tinsley and Temple. 
borough districts, the other day, I noticed a fair amount 
of that kind of work proceeding. 


Templeborough Developments. 


At Steel, Peech and Tozer’s, I hear, plans have 
been completed for constructing a large new siding con. 
necting the Phoenix Special Steel Works with the Midland 
system. The works will then be served by the Great 
Central on one side and the Midland on the other—g 
considerable transport advantage in normal times, though 
in these days it is rather daring to attempt to fix the 
amount of benefit which may actually accrue. But this 
parent firm of the United Steel Companies, Limited, js 
taking the long view. Whilst looking over the works 
recently I observed that the huge new billet rolling mij] 
is taking definite form, though it will be the year-end 
probably before it is completed. When that time comes 
it will be the biggest thing of the kind in this country, 
The firm is very busy, indeed, on wheels, tires, axles, 
and rails, and the new Morgan continuous wire rod rolling 
mill is now getting well into swing, though there are stil] 
one or two little additions to be made before the full 
capacity of 1500 tons of finished products per week is 
reached. One of the points about this mill is the speed of 
the belt drives, which, in accordance with American 
practice, is 6000ft. a minute, against the British engineer. 
ing limit of about half that speed. Building operations 
upon the large steel melting department there are appar- 
ently held up for the present, for the reason already 
explained. Six 50-ton furnaces, however, have been 
completed out of the fourteen planned, and I saw four or 
five of them working. The chimney shafts are all brick 
built, in contrast with the steel chimneys at Firth’s new 
melting department. When the contracts were let it 
is probable that, all things considered, brick—which has 
a life of about fifty years—was the cheaper material, for 
the steel shaft must be painted at quite frequent intervals ; 
but now that bricks have followed almost everything else 
in the upward course, and in view of the enormous demand 
that will prevail for them for a few years to come, there 
can be very little difference between steel and brick shafts 
so far as cost is concerned. 


Women in a Rolling Mill. 


A few days ago I dropped in at the Clay Wheel 
Rolling Mills on the outskirts of Sheffield and saw a number 
of women engaged in ‘‘ backing ”’ on a 10in. and an 1 lin, 
rolling mill. The place is comparatively a small one, but 
it is owned by a company which is one of three working 
in combination, the chairman’s name being exceedingly 
well known in shipbuilding circles. The women, who 
were doing the work in such a capable, businesslike manner 
that they did not seem at all out of place at the job, are 
employed chiefly in processes incidental to the production 
of hollow mining arill steel manufactured under a patented 
process. This provides, in a bar of mining drill steel, a 
small hole throughout its length, enabling a stream of 
water to be carried to the cutting point of the drill, thus 
allaying the deadly dust created by the drilling operation, 
which takes such a heavy toll of life in the South African 
mines. To form a bar of hollow steel a billet of the 
required size is first pierced, the drilling operation being 
performed by women, and the two ends of the billet are 
electrically welded after the hollow has been filled with 
@ composition. Women charge the billets—weighing 
130 lb.—into the furnaces and also back the material as 
it is being very gradually reduced in the rolls. They are 
exceedingly skilful and seem to work much more steadily 
than did the youths formerly employed. For a boy the 
job was little more than a blind alley ; but women will 
settle down to it. The work is certainly arduous, but 
it is of an intermittent character, there being pauses 
between the heats, and it is perfectly plain that the women 
do not suffer from over-exertion. Indeed, one of them 
assured me that she felt almost as fresh at the end of a 
shift as at the beginning. The women can roll rounds, 
flats, squares, or anything up to about the weight men- 
tioned. 


Breakfast for the Early Shift. 


These rolling mills are far enough removed from 
the congested works area to be surrounded by green fields, 
a fact that has enabled the owners to provide land for 
allotment gardens for the male employees, for whom also 
the firm has built a number of pigstyes, so that to some 
extent the dear food problem is solved for them. The 
employees work in two eight-hour shifts—6 a.m. to 2 p.m. 
and from that hour to 10 p.m.—and on the morning shift 
every employee who arrives promptly to time has a free 
breakfast, consisting of a pint of hot sweetened tea and 
two thick slices of bread and butter. This costs the firm 
exactly fourpence per head, but the managing director, 
Mr. F. Lloyd, assured me that it paid to do it, also that 
the output of the present eight-hour shift was actually 
higher than that of the old ten-hour shift, so that both 
employer and employed were well satisfied with the change. 
The provision of breakfast for the early shift is nothing 
new, though I do not know of another place where it is 
served free. At Osborn’s, for instance, a similar meal 
is provided, but the men pay a penny each for it, the argu- 
ment being that they appreciate it all the more if they 
think they are buying it themselves. I believe Vickers’, 
Brown’s, and some of the other large firms do the same 
kind of thing, which bas much to commend it. 


Manufacturers’ Views. 


The Sheffield Chamber of Commerce, the mem- 
bership of which is very strong in steel manufacturers and 
engineers, has three interesting resolutions to submit to 
the meeting of the Association of Chambers of Commerce 
in London next week, I notice. One, dealing with the 
question of “* excess ”’ profits duty, urges upon the Govern- 
ment that the duty “ in its present form is very objection- 
able and should be substantially reduced, and while 
trusting it will not form part of the permanent taxation 
of the country, considers it should be continued at a much 





reduced figure for the next financial year, when time can 
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be given to seriously contemplating the best methods 
of meeting the financial needs of the nation without unduly 
interfering with commercial progress.”’ Regarding trading 
stocks and financial risks, the Chamber expresses ‘ its 
approval of the report recently published of the Committee 
on Financial Risks attached to the holding of trade stocks, 
and urges upon the Government as strongly as possible 
the adoption of its recommendations.’”’ These are two 
points upon which some of the leading steel manufacturers 
have taken very strong lines. The third resolution from 
Sheffield draws the attention of the Government *‘ to the 
restrictions, amounting to prohibition, which are being 
placed on the steel and tool industry by the French and 
Italian Governments, the prohibition taking the form of 
a refusal to grant licences for importation; that this 
matter is seriously prejudicing the future of British trade 
and leading to unemployment at a very critical time, 
and that the British Government be urged to make strong 
representations on the matter to the French and Italian 
authorities.” This matter of import restrictions by our 
French and Italian Allies has been troubling the lighter 
steel manufacturers for some time now and is closely 
bound up with the stagnant condition of the crucible 
departments. There was an important item on the 
agenda of the Council meeting of the Sheffield Chamber 
on Monday. A communication, it appeared, had been 
read from the Foreign-office stating that it had been 
decided not to prohibit British firms from endeavouring 
to recover in neutral countries debts owing to them by 
enemy firms or individuals. From the discussion that 
followed it was clear that most firms had written off as 
bad the debts owing by enemy firms and some had been 
allowed for provisionally by the Inland Revenue authorities 
in assessing for excess profits duty and income tax. Any- 
thing coming, therefore, from those debts would have to 
be handed over to the Treasury, One member—Mr. A. J. 
Hobson—pointed out that if those debts were paid at the 
present time through intermediaries in neutral countries 
it would be at the enormously depreciated rate of exchange 
of the German mark, and as those debts had been written 
off the loss would fall upon the Government. It was 
ultirnately decided to write a further letter to the Foreign- 
office pointing out the anomaly. 


Iron, Steel, and Coal. 


Supplies of pig iron continue to be very restricted, 
though in some directions the prospect of an easier con- 
dition seems rather more hopeful. In any case there will 
be little business done now until after the turn of the 
month, and then everything will depend upon what 
happens in a “ free’’ market. As regards steel, ingots 
and billets are not active, and the same remark, as pre- 
viously stated, applies to crucible steels. There is little 
change in the position for scrap. Bar iron is not easy 
to buy, the make of ** Crown ”’ seeming to be very limited, 
though marked is not too plentiful. The recent troubles 
in the Nottingham and Derbyshire coalfields caused a 
set-back in the fuel market. Steams, however, are in 
moderately good supply ; gas coals are in strong demand 
and slacks are a restricted market. House coals fall far short 
of requirements. For steams, best South Yorkshire hards 


are quoted 23s. to 23s. 6d.; best Derbyshire, 22s. 6d. to 
23s.; second, 21s. 6d. to 22s.; cobbles, ditto; nuts, 21s. 
to 22s.; best hard slacks, 18s. 3d. to 18s. 9d.; seconds, 


17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; peas, 16s, 
to 16s. 6d.; and small slacks, 13s. to 14s. For house 
sorts branch is quoted 27s, to 27s, 6d., and best Silkstone 
23s. 6d. to 24s, 6d., all per ton at pits. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Tr.de. 


Tue cloud of uncertainty regarding the future 
course of the Cleveland iron trade is gradually clearing. 
Although there are still many difficulties to face, traders 
welcome with the greatest satisfaction the prospect of an 
early emancipation of the trade from the fetters of control. 
It is now generally understood that the official control of 
prices is to expire with the withdrawal of the subsidy to 
pig iron producers at the end of this month. Makers 
have accordingly been discussing the question of an agreed 
selling price, and in the Cleveland area have come to a 
common agreement whereby selling prices have been fixed 
for the months of May and June. Under the agreement 
there is to be a uniform minimum both for the home trade 
and for export, which for No. 3 Cleveland G.M.B., No. 4 
foundry, and No. 4 forge has been fixed at 140s., and for 
No. 1 144s., whilst mixed numbers of hematite will be 
172s. 6d. and No. 1 hematite 175s. per ton, the home prices 
being f.o.t. and the export figures f.o.b. The present 
fixed maximum home prices are :—No. 3 and the lower 
qualities of Cleveland pig, 95s., No. 1 99s., and the fixed 
maximum export pricés 145s. for the former and 149s. for 
the latter, while for hematite the fixed maximum home 
price of mixed numbers is 122s. 6d. and export price 
172s. 6d., No. 1 being 2s. 6d. above. Thus the new prices 
of Cleveland iron, whilst they represent a reduction on 
present export prices, are 45s. per ton above the prices at 
present ruling in the home trade. Naturally everyone is 
clamouring with greater insistence than ever for deliveries 
this month at the lower rates, but ironmasters are not 
likely to release much iron this month when every ton held 
will be worth 45s. more in a few weeks time, for even if the 
higher figure is obtained for export at present a drawback 
of 50s. per ton has to be paid to the Government, and that, 
of course, will cease when the subsidy is withdrawn at 
the end of April. It was generally anticipated that the 
end of the subsidy would involve a big increase in prices, 
but the actual amount has gone beyond expectations. It 
is certainly a big jump, and it is quite likely that for a 
period at any rate the advance in prices will lead to a pro- 
nounced slackening of the home demand. Already there 
are indications that consumers are well stocked with the 
lower qualities, and they may not find it easy to adjust 
their trade to the altered conditions. But if the home 
trade does temporarily decline, it will serve to release 
more iron for export, and for abroad there is an eager 
inquiry. It is quite possible that the system of export 





licences will be dropped, and the trade will then have 
recovered its complete freedom. The supply of Cleveland 
foundry iron is as searce as ever, so that at the moment 
there is little to spare for trading with customers abroad. 
A great obstacle in the export trade is the difficulty of 
finance. With all our Allies the arrangement of satis- 
factory credits is by no means a simple matter, but, failing 
credits in London, the merchant runs considerable risk of 
a loss on the exchange which he is indisposed to face. 
That, however, is a matter which is not insurmountable, 
and the signing of the peace treaty may do much to 
relieve the position in this direction. 


Hematite Pig Iron. 


The position in the hematite pig iron trade shows 
little change. The output is fully equal to all home 
requirements, and the authorities are in consequence 
showing more disposition to meet the applications for 
exports. The export prices, as has been indicated, will 
become the minimum, and it seems probable that the 
home demand will further decline. The surplus, however, 
would be quickly absorbed by foreign consumers. 


{ron-making Materials. 


There is little business passing in foreign ore. 
Consumers, being well stocked and having considerable 
balances of unfulfilled contracts yet to come in, are in no 
hurry to purchase, especially as many of them continue 
to cherish the hope that freights will fall in the near future. 
Coke supplies under current contracts are going regularly 
forward to the furnaces at the fixed price of 35s. 6d. per ton 
plus subsidy for good medium furnace kinds delivered at 
the works. A substantial advance is expected at the end 
of the month when the subsidy is withdrawn. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trades has brightened up considerably during the past 
week. Business is expanding in an encouraging way, 
both for home and export, and the works are all actively 
employed. From all parts of the world, but more par- 
ticularly from Spain, Japan, India, China, and the Far 
East, there has developed a very strong demand for steel, 
and even at the present high export prices, plus heavy 
freight charges, makers are having no difficulty in dis- 
posing of their manufactures in increasing volume abroad. 
In the home trade the demand for ship plates and rails is 
incessant, and the works are booked up with orders for 
months ahead. Constructional material, too, is in great 
demand. The advance in pig iron prices necessarily 
involves a revision of the whole scale of quotations for 
finished iron and steel. That revision has not yet taken 
place, but big advances are certain to follow. 


Realised Prices of Manufactured Iron. 


Under the sliding scale arrangement adopted by 
the Board of Conciliation and Arbitration for the Manufac- 
tured Iron Trade of the North of England there is to be 
an advance of 12} per cent. on puddling and other forge 
and mill wages. The accountants’ report shows that the 
average net selling price per ton of manufactured iron for 
the two months ending February 28th was £16 12s. 11.34d., 
as against £15 10s. 9.1ld. per ton in the preceding two 
months. It is pointed out that in accordance with the 
instructions of the Ministry of Munitions the average 
realised price should be increased in respect of subsidies 
granted to pig iron makers by the sum of 20s. per ton on 
sales for home consumption. After making this adjust- 
ment the average price is increased to £17 12s. 9d. per ton. 
The sales for the two months showed a marked improve- 
ment, amounting to 6733 tons, compared with 5303 tons in 
the two preceding months. The aggregate was made up 
of 6661 tons of bars at an average of £16 12s. 10.27d. per 
ton and 72 tons of angles at £17 1s. 1.6d. per ton. 


The Scrap Metal Trade. 


Dealings in the scrap metal trade are very 
spasmodic. Merchants generally ere holding up stocks in 
view of the possibility of an advance in prices immediately 
the control is taken off at the end of this month. While no 
doubt there will be an advance, it will probably not be as 
great as most merchants anticipate, as there is considerable 
uncertainty regarding quantities of all classes of material 
the Government will throw on the market during the next 
two or three months. Heavy wrought iron scrap continues 
in strong demand, but the quantities procurable are very 
much below requirements. The demand for cast iron 
scrap is more or less spasmodic, but in any case merchants 
show nc inclination to sell. Turnings are in strong request, 
but the supply has fallen off considerably owing to the 
termination of war work. The supply of borings, too, is 
still short of the requirements. In view of the possibility 
of obtaining mild steel bars, there is little or no market 
for discard material. The Government is holding up large 
stocks, which sooner or later must come into the market 
at much reduced prices. But even then it will not be 
easy to find buyers who will accept this high-carbon 
material. 


The Coal Trade. 


The coal market continues, so far as open business 
is concerned, more or less stagnant. The position is that 
exporters who have plenty of orders are unable to con- 
clude business because coals are so searce. It is not 
uncommon to find that colliery salesmen have sufficient 
tonnage on hanc to absorb their full output for many 
days ahead. In view of the near approach of the Easter 
holidays, it seems practically certain that extra pressure 
for coals will be experienced between now and that date, 
and the chances of exporters getting even a decent pro- 
portion of fuel to enable them to complete their most 
pressing orders are very remote. The demand from all 
home works for every description continues on an immense 
scale, and the output at all the pits is fully up to the 
maximum. It is all readily cleared, and the small surplus 
left available is required to meet the urgent orders for the 
coaling stations, and, in succession, for Allied needs, which, 
of course, all goes at maximum schedule rates. Current 
quotations on the open market are well maintained, and 
the tendency is still towards higher figures, appearances 





pointing to the fact that if shipments could be arranged 
substantial appreciation of prices would follow at the 
moment. For open market sale best steams are very 
scarce at fully 90s.; secondary classes, 80s. to 85s.; smalls, 
60s. to 70s.; special Wear gas coal, 723. 6d. to 758.; prime 
and second gas, 67s. to 703.; coking coals, 70s. Bunkers 
are in brisk demand at 65s. to 75s., according to quality. 
There is very little passing in the open coke trade, chiefly 
owing to the fact that the output is berely equal to meeting 
the home official demands. From neutrals there is a 
steady demand, and buyers cffer 70s. for any make, but 
there is considerable difficulty in arranging shipment. 
Beehive and patent oven are at 70s. to 75s. Gas coke is 
70s. to 75s. 


Blast-furnacemen’s Wages. 


A slight reduction has been made in blast-furnace- 
men’s wages cn the North-East Coast. The ascertainment 
for the past quarter certifies the average net selling price 
of No. 3 Cleveland pig iron at 118s. 4.75d. per ton, includ- 
ing subsidy, as compared with 118s. 6.21d. per ton for the 
previous quarter, a drop of 1.46d. per ton. In accordance 
with the sliding scale arrangement, there will be a reduc- 
tion in blast-furnacemen’s wages of 0.25 per cent., which 
will bring the wages from 108.00 to 107.75 per cent. above 
the standard. 


Furnaces to be Damped Down. 


The blast-furnaces at the Acklam Ironworks, 
Middlesbrough, are to be damped down shortly for several 
weeks to enable certain alterations to be made to the pig 
beds. The Acklam works are run in conjunction with the 
North-Eastern Steel Works, which are to be remiodelled 
and brought thoroughly up to dete. About 800 men 
employed at the Acklam works have received their notices, 
and they are faced with the difficulty of finding suitable 
employment during the time which will elapse before the 
furnaces are in operation again. bits 


Teesside Steel Workers and Sunday Trams. 


The threat of the Teesside steel workers to stop 
work last week-end owing to the non-resumption of the 
Sunday tram service was not carried into effect. In giving 
full support to the Confederation of the Iron and Steel 
Trades in its efforts to obtain a resumption cf the tram 
service on Sundays for the convenience of the workmen, 
the employers pointed out that they had only been given 
two days in which to bring pressure to bear, and made an 
earnest appeal to the men to carry on over the week-end 
so that they might have an opportunity of supporting 
their demands. In deference to the wish of the employers, 
the men continued at work over the week-end, but on 
the understanding that no longer period than another week 
should be allowed. 


Large Order for Locomotives. 


As already mentioned ‘in a previous letter, 
Armstrong, Whitworth and Co. are rapidly converting and 
equipping shops at Scotswood-on-Tyne for the building 
cf lceomotives. The firm has just received an order from 
the North-Eastern Railway Company for 50 goods engines. 
Other orders have also been placed which give prospect of 
a busy time in this new branch of Armstrong enterprise. 
When the locomotive department is in full swing, it is antici- 
pated that deliveries of from 300 to 500 engines per year 
will be possible. 








SCOTLAND. 
(From our own Correspondent.) 


The Sankey Report. 


Tue Sankey Report received a considerable 
amount of criticism from the retiring president, Mr. D. M. 
Mowat, managing director of the Summerlee Iron Com- 
pany, at the annual meeting of the Mining Institute of 
Scotland, held during the last week-end. The Com- 
missioners’ recommendations regarding nationalisation, 
housing, and the system of working in the coal trade were 
considered unfair in view of the present situation and the 
fact that owners and miners were emphatically requested 
to confine themselves in the first place to hours and wages. 
The owners’ witnesses obeyed this request. No one 
believed the present condition of housing was satisfactory 
or defensible, but there was no obligation on the part of 
the owners to provide houses for their workers any more 
than in any other trade. The impression conveyed by the 
miners’ representatives was that the health of the occupants 
of the average miner’s home was far below that of the 
average worker’s home, but so far as Scotland was con- 
cerned that was not so. The following resolution was 
adopted on Mr. Mowat’s motion :—‘* That the members of 
the Mining Institute of Scotland assembled at their annual 
meeting protest against the action of the chairman and 
certain members of the Coal Inquiry Commission in con- 
demning the coalowners and the mining profession with 
regard to the system of working in the coal industry 
without full inquiry.” A copy of this resolution is to be 
forwarded to the Prime Minister. 


American Competition. 


There has been a feeling prevalent for some con- 
siderable time back that a determined effort would be made 
from the other side of the Atlantic to establish a firm 
footing in home markets. Nothing on a large scale is 
apparent so far, but there appears to be ample evidence 
that the process has been initiated. Several cargoes of 
pig iron have already arrived, and larger consignments 
will surely follow when freights are more favourable. 
Steel material, too, is on offer considerably below home 
prices, and the same applies to galvanised goods. -One 
of the latest instances, and one which has aroused con- 
siderable interest, is the announcement of the receipt by 
several coal merchant firms in Glasgow of communications 
from a New York house offering to negotiate for the ship- 
ment of American coal to the Clyde. Prices are not 
quoted so far, but mention is made of prompt dispatch. 
Home manufacturers and traders surely require to bestir 
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themselves and take drastic action to cope with the situa- 
tion, otherwise they will endure the experience of seeing 
their businesses slowly but surely slipping beyond them. 


Pig Iron. 


A steady business is still being done in Scotch 
pig iron. Outputs are easily absorbed for local purposes. 
Deliveries of hematite and forge qualities are fairly 
regular, but foundry grades show little sign of expansion. 
Nothing is being done in export. 


Finished Iron and Steel. 


Prospects at the steel works are none too bright. 
Specifications are fairly plentiful in the meantime, but the 
present rate of rolling will soon dispose of the orders on 
hand. Makers continue to concentrate on the home trade, 
and shipping business has been neglected, and this outlet 
is not now expanding satisfactorily. The price, of course, 
is bound to be a stumbling block, and with the tendency 
all in favour of higher values it is difficult to see how an 
improvement is to be effected. Steel sheets are busy, 
but_here again lower prices would quickly stimulate sales. 
Galvanised material is still very quiet. The malleable iron- 
works have had to contend with a loss of time due to a 
wages dispute arising out of the introduction of the three- 
shifts system. Consumers of bars and strips, therefore, 
have had to act with caution. Export business is prac- 
tically impossible at the present rate of £20 per ton. 
Tube makers have good orders, bolts and rivets are busy, 
and orders for heavy machinery are fairly plentiful. The 
unsettled condition of the markets, however, is reflected 
in all branches of industry, and negotiations continue 
almost entirely against immediate requirements. 


Coal. 

; The situation in the Scotch coal market appears 
to be a little more settled, but business conditions show 
little alteration. While the output is fairly well main- 
tained, productions do not yet admit of much,expansion, 
and the bulk of the fuel raised is absorbed by home orders. 
In all districts local industrial and household requirements 
are insistent. Shipping licences are not quite so much 
restricted, but the surplus coal does not increase much. 
Lothian collieries have a number of Admiralty orders for 
large coal and washed nuts. Fair supplies are going to 
Ireland. Collieries, too, in some instances are inclined 
to reserve part of the output against a possible shortage, 
and the daily supplies in the market are certainly no more 
than adequate. The aggregate shipments from Scottish 
ports during the past week amounted to 136,242 tons, 
compared with 108,897 tons in the preceding week and 
149,991 tons in the corréSponding week last year. Ell 
coal is quoted, f.o.b. at Glasgow, 32s. 6d. to 35s.; naviga- 
tions, 37s.; splint, 35s. to 37s.; steam, 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; best screened 
navigation at Methil or Burntisland, 36s. to 38s.; first- 
class steams, 35s.; third-class steams, 3ls.; best steams at 
Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Labour Position. 


LaBovr questions and the settlement of problems 
which have been at issue have figured prominently during 
the past week, and it is satisfactory to record that the 
outlook is brighter. Chief interest has been centred in 
the ballot of the miners on the Sankey Report, but even in 
that case hopes have become transformed into a feeling 
of certainty that the vote will show a substantial majority 
in favour of acceptance of the Report, so that to someextent 
interest in the ballot has. weakened for the reason that 
anxiety regarding the position has disappeared. The 
fact is that the men have had their chance of “ letting 
off steam,” and conditions, temporarily at any rate, are 
not so turbulent. Miners’ leaders, who usually are 
regarded as “‘ advanced ”’ have addressed mass meetings 
of their men, and their advice has not been lost upon the 
rank and file. In a few isolated instances lodges have 
passed resolutions urging rejection of the Sankey award, 
but in most cases the resolutions have been favourable. 
As a matter of fact, all the members of the executive council 
of the South Wales Miners’ Federation, with the exception 
of three—-and they are the youngest members of the 
executive—are of opinion that the Sankey terms should 
be accepted. 


Trimmers and Tippers. 


Important agreements have this week been con- 
cluded respecting the wages, hours of work, &c., of coal 
trimmers and tippers. Negotiations have been proceed- 
ing between the employers and the men’s leaders for 
several weeks past, and at times it appeared as if the 
chances of a settlement were very slender. On both sides 
extremists have been in evidence, the result being that it 
has been difficult at times to keep the negotiations going, 
but the spirit of conciliation has prevailed. The men have 
not secured all that they set out to obtain, but they have 
achieved much success, and it remains to be seen how the 
new conditions work out in actual practice. The work- 
men were very firm at one time on the abolition of all 
night work, which meant that there would be no coal 
tipping from 10 p.m. to 6 a.m. Such a proposal was 
viewed by the dock companies and coal shippers generally 
with some alarm, as it wouJd have meant reducing actual 
tipping time by one-third, and it was contended that the 
result would be so prejudicial as to jeopardise regular 
work in the coalfield, as coals, especially if production 
was increased, could not be shipped. The men’s demands 
were originally for two successive shifts, viz., 6 a.m. to 
2 p.m. and 2 p.m. to 10 p.m., but the agreement come to 
provides that the hours of work as from Monday next at 
all South Wales ports shall be 8 a.m. to 5 p.m., with work 
on Saturday from 8 a.m. to noon, and that the hours for 
the night shift shall be 9 p.m. to 6 a.m. from Monday to 
Friday and Saturday morning. There will be one hour 
in the middle of each shift for meals, thus making the total 
working hours eighty-four per week. By providing for 
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an interval between the shifts the dock authorities are 
thus given an opportunity to clear traffic. Work is to 
be continued when required up to one o’clock on Satur- 
days in order to finish a steamer, payment being made to 
the trimmers of 5s. per man. The trimmers secure an 
increase of 20 per cent. upon their total weekly wages 
earned, so that the men are to get 100 per cent. upon their 
pre-war money. This increase of 20 per cent., however, 
took effect as from Monday last. The tippers’ agreement, 
which was separate, as they are members of the National 
Union of Railwaymen, is on the same lines as that of the 
trimmers as regards hours of work, &c., but what is of 
importance is that the agreement establishes a minimum 
wage for the Bristol Channel, and this minimum is approxi- 
mately £4 14s. 10d. per week, which is arrived at by taking 
their pre-war wage of 46s. plus bonuses 33s., with the 
addition of a 20 per cent. increase on the total. 


Dowlais Collieries Working. 


The men engaged at the Cardiff-Dowlais steel 
works are still on strike, but it is something exceptional 
to record the fact that there is no strike of any note in the 
coalfield. The miners at the Dowlais collieries, to the 
number of 5000, who had been idle for five weeks, decided 
to resume work on Monday last on the recommendation 
of the Executive Council of the South Wales Miners’ 
Federation. The council received last week a letter from 
the Coal Controller stating that he was prepared to act 
upon the terms of settlement that were suggested by 
Mr. W. L. Cook on March 15th last, the suggestions made 
by Mr. Cook being that the washery men should come into 
the Conciliation Board agreement. All the workmen, 
however, were unable to make a restart on Monday last 
owing to the repairs which had to be carried out under- 
ground, 


Steel Workers’ Wages. 


The joint auditors’ award, which was presented 
at a meeting of the South Wales and Monmouthshire 
Sliding Scale Committee of the Iron and Steel Trades on 
Saturday last, showed an increase in the selling price, 
which warranted an increase in the wages of 14 per cent., 
making the wages now 106 per cent. above the standard. 
The percentage will be 91 per cent. above the standard 
in the case of those men who are receiving Is. 3d. and ls, 
per day bonus. As the result of the notices which the men 
tendered on March 17th, the employers have agreed to 


hold a special meeting for the purpose of considering the 
| 


demands for a new agreement. 


Tin-plate Dispute. 


The serenity of the labour conditions in the tin- 
plate trade is threatened, as, for the second time within a 
few months, the annealers have presented notices to stop 
work. The annealers do not constitute a numerous sec- 
tion, but it is, for all that, important. They are engaged 
in the operations between the mills and tin-house, and 
therefore are in a position to paralyse the tin-plate industry. 
The men made a demand for a forty-seven hours’ week, 
and it was referred to a joint committee, which elected 
annealers and employers to investigate and present a 
report. The report, however, revealed the fact that the 
annealers did not work as many as forty-seven hours, 
although the men contended that further evidence would 
show that a larger number of hours were worked in many 
cases. Employers met the men with the offer that annealers 
should be paid an extra ls. 6d. per one hundred boxes, 
equal to 13s. 6d., as against 12s., and the men’s leaders 
urged the workmen to accept, but they refused, and later 
fresh claims were presented, viz., a demand for three instead 
of two annealers per mill, or an allowance of 6s. per one 
hundred boxes, equal to 18s., instead of 12s. per one hun- 
dred boxes. The employers’ view was that such a claim 
should be brought before the Conciliation Board, which 
will meet next month; but eventually they suggested 
that the question should be referred to the Joint Standing 
Committee of the Tin-plate Industrial Council, and it 
was made clear that nothing could be done unless the 
notices presented were withdrawn. 


Current Business. 


It is questionable whether the coal market has 
been as firm as it is at the present time, even under war 
conditions. The demand for coals is quite abnormal, and 
there is an unprecedented rush for supplies before the 
holidays. The docks are packed with tonnage and 
collieries are full up with orders. There is no prospect of 
relaxation in the conditions this month. This week the 
Italian State Railways have chartered, quite apart from 
the large number of steamers taken on time charter, a 
number of ex-German vessels, which are due to load over 
100,000 tons of coal at South Wales within the next week 
or so. Some of these ex-German steamers carry 10,000 
tons each. The collieries are very busy, and it is practic- 
ally impossible for exporters to arrange for any fresh 
supplies of coal for early loading. Shippers to neutral 
ports are reluctant to entertain new business, as they find 
it very hard to secure the coals arranged several weeks 
ago for steamers which have been waiting that time. All 
descriptions of coals are very strong; even inferior cargo 
smalls, which more often than not are a drug on the 
market, are much improved. Patent fuel makers are also 
in a strong position and are fully stemmed for this month, 
while the coke market is steadier. The control of coke 
prices ceases at the end of this month, and in view of the 
new conditions that will arise members of the South Wales 
Coke Oven and By-product. Association have decided to 
form a commercial section of their organisation. The 
pitwood trade keeps quiet, though the situation as regards 
timber supplies is slightly improved. Schedule prices 
for coal, coke, and patent fuel are unchanged. 


LATER. 

Coal market conditions continue to be unusually strong, 
and it is almost impossible to arrange fresh stems this side 
of the holidays. The authorities are releasing a certain 
quantity of coal for tonnage which has been waiting several 
weeks for cargoes for neutral destinations. Business, 
however, is very difficult all round. Tonnage is excep- 
tionally heavy and indications point to a strong market 
being experienced throughout the whole of this month. 
Shorter working hours have now been introduced in the 














patent fuel industry. Two shifts are being worked, the 
men having a 44-hour working week, with payment based 
on their original hours of about 56 hours per week. It 
is calculated that under the new arrangement production 
will suffer to the extent of at least 20 to 25 per cent., and 
of course, the costs of production are enhanced. Coke 
and pitwood markets are steady. 


Newport. 


The supply of tonnage being heavy, the demand 
for coals is strong, and colliery salesmen have so many 
orders to discharge that they are unable to accept any 
fresh commitments for early loading. Even small parcels 
are hard to pick up. 


Swansea. 


The anthracite trade is not so fortunate as other 
districts in the matter of tonnage supplies, and the tone 
of the market shows very little change. French and stove 
nuts display improvement, but other descriptions are on 
the quiet side. 


Miners’ Ballot. 


The first returns of the ballot on the Sankey 
Report on Wednesday were rather surprising, and were 
overwhelmingly in favour of acceptance of the terms, 
It was latterly thought that the ballot would be favourable, 
but not to the extent that Wednesday's polling displayed. 
Complete figures are not available, but the poll looks like 
being a heavy one. Even at Liwynypia, Tonypandy, 
which is somewhat notorious for the aggressive tactics 
and the extreme views of a large section of the men, 
the voting was over four to one for accepting the Sankey 
Report, while from other districts the vote was as high as 
fifteen to one in favour of the Report. 


Tin-plates and Metals. 


Very little business is being arranged in view of 
the cessation of control and the uncertainty as to future 
The demand is active, but makers hesitate to book 


prices. 
orders. Prices :—Block tin, £226 10s. cash, £225 three 
months ; copper, £78 5s. cash, £78 5s. three months. 


Spanish lead, £25 cash, £23 10s. three months; spelter, 
£37 10s. cash, £35 10s. three months ; sheet and tin-plate 
bars, £12 5s. per ton net, f.o.t. makers’ works. Tin-plates 
for the home market are 33s. 10$d. per basis box net, 
f.o.t. makers’ works. 








Ministry of Munitions Orders. 

TAR AND COKE OVEN BY-PRODUCTS 
RETURNS. 

THE operation of the Coal Tar or Coke Oven By-Products 


(Returns) Order, 1916, dated October 31st, 1916, has been 
suspended as from April 4th, 1919, until further notice. 


COAL 


NON-FERROUS MATERIALS. 


Tuer following particulars of the stocks, exclusive of 
old metal and scrap, in this country in possession of the 
Minister of Munitions on April Ist, 1919, were published 
on April 7th in Notice No. 44 :—Copper, 48,702 tons ; 
spelter G.O.B., 27,676 tons ; spelter, refined, 10,371 tons ; 
aluminium, 11,210 tons; soft pig lead, 96,456 tons ; 
nickel, 2389 tons; antimony regulus, 4361 tons. 


OUTPUT OF IRON AND STEEL. 

THE following statement as to production of iron and 
steel in the United Kingdom was issued on April, 5th as 
Notice No. 43 by the Ministry of Munitions :— 

Pic Trox. 


Output during Number of 


week ending furnaces 
March 15th, 1919. in blast. 
Tons. 
Hematite. . 62,000 102 
Basic by Mine & Shalt ORS. 52,000 83 
Foundry, forge and other qualities 37,000 97 
Ferro-alloys ee ee 5,000 13 
Total “ 156,000 .. .. 295 
Steet InNcotrs anp CastInecs. 
Tons. 

184,000 


February weekly average... .. .. .. 
Output during week ending March 3lst, 1919 189,000 
Output during week ending March 8th, 1919 185,000 
Output during week ending March 15th, 1919 185,000 


TRON AND STEEL. 


Tue Ministry of Munitions on April 8th issued Notice 
No. 45, which states that as all subsidies in connection 
with the manufacture of iron and steel, including those 
cn-iron ore, coke and pig iron will be withdrawn on April 
30th, 1919, the control of prices and allocation of all 
descriptions of metallurgical coke, iron and steel scrap, 
cinder and scale, iron ore, pig iron, manufactured iron and 
steel and tin-plates will cease as at that date. Subject 
to the provisions of existing contracts and to any regula- 
tions in force from time to time with regard to export, 
makers and others are free to make their own terms and 
arrangements in respect of delivery of any of these materials 
for home or export on and after May Ist, 1919. 








Royat InstiruTion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 7th 
inst., Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. The decease of Sir James Mackenzie Davidson, 
a member and a manager of the Royal Institution, was 
announced, and a resolution of condolence with Lady Mackenzie 
Davidson and the femily was passed. Miss A. Campbell, Mr. 
C. B. D. Campbell, Mrs. E. H. Campbell, Mr. J. D. Campbell, 
Mr. R. G. Campbell, Mrs. E. Davies, Miss H. M. Douglas, Mr. 
G. K. B. Elphinstone, Mr. J. W. Evans, Mr. C. W. Hawksley, 
Captain A. J. Hollick, Lord Leigh, Miss I. H. Mond, and Mr. R. A. 


Yule were elected members, 
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AERIAL PHOTOGRAPHY. 


So far, at least, as the British flying forces were con- 


 gerned, aerial photography had a very modest beginning, 
being started at the instigation of General Sir F. H. 
Sykes.in the early part of 1915 with the assistance of two 


hand cameras, Its growth may be judged from the fact 


that by~the end of the war the Royal Air Force was 
delivering photographs to the British troops in France 
at the rate of a million and a-half a month. th 
- to which the art was brought in the end cannot, however, 


e perfection 


be conveyed by any mere figure. It can, in fact, be 
properly appreciated only by an inspection of some of the 
photographs themselves. The public is now in a position 
to make such an inspection, for an exhibition of enlarged 
coloured aerial photographs was opened under the auspices 
of the Air Council at the Grafton Galleries, New Bond- 
street, London, on Wednesday of last week. The ex- 
hibits are not only of very high artistic merit, but are 
in many instances full of technical interest, for they reveal 
several aspects of British aerial activity with which the 
public has hitherto not been generally acquainted, and 
illustrate naval and military events and items of equip- 
ment concerning which we may have read or heard 
rumours. us,among known occurrences, we see illus- 
trated the surrender of the German fleet as seen from 
an airship, and various battle incidents such as the rout of 
the Turks on the road to Damascus on September 24th, 
1918, and the opening of Foch’s victorious counter- 
offensive on July 25th. Of less historical but of more 
technical interest are photographs taken from the air of 
recent British submarines. The types illustrated are the 
“ K ” class, fast submarine-cruisers which are propelled 
when on the surface by steam power, and the ** M”’ class 
which each carry a single 12 (twelve) inch gun and are 
stated to have the fastest underwater speed of any sub- 
marine. To describe the features and facts revealed in 
other photographs would be to anticipate some of the 
interest of the exhibition for possible visitors, but we may 
say that evidence is set before our eyes of many technical 
and operational achievements concerning which the Press 
censorship has hitherto kept the general public in 
ignorance. We see illustrated, for instance, the work of 
H.M.S. Furious, the seaplane carrier, the alighting of 
aeroplanes and airships on the decks of vessels, the depar- 
ture of aeroplanes from ships, including H.M.S. Slinger, 
a vessel fitted with an aeroplane catapult on the lines 
tried by the United States just before the war, the attach- 
ment of a single-seater fighting aeroplane beneath an 
airship—the R 23, a rigid familiar to Londoners—and its 
detachment therefrom when attack threatens, the rocket 
equipment with which our aeroplanes fought successfully 
the enemy’s Zeppelins and kite balloons, and the discharge 
of torpedoes from seaplanes. The exhibition is a most 
inspiring indication of Britain’s aerial might, and should 
emphatically be visited by all who get the chance to do 
so. It constitutes a tribute to the scientific achievements 
of this country in various directions during the war, and 
is a memorial to many brave men who lost their lives in the 
face of the enemy or in carrying out the experiments on 
which our aerial progress rested. 


PERSONAL AND BUSINESS ANNOUNCEMENTS 





Peter Brotsernoop, Limited, of Peterborough, inform us 
that they have just opened a branch office at Commercial Union 
Buildings, 47, Pilgrim-street, Newcastle-on-Tyne, under the 
management of Mr. E. Jones, late of the Mirrlees-Watson Com- 

ny, Glasgow, to deal with their business in the North of 

ngland. 

ARMSTRONG, ELDER AND Co., of Devonshire Chambers, 146, 
Bishopsgate, E.C., inform us that they have made arrangements 
to amalgamate with John Ackland and Co., Limited, of 80, 
Gracechurch-street, London, E.C., and from April Ist next the 
business will be carried on under that name and at that address. 
Mr. Henry J. Tossell becomes a director of the firm. 

Captain 8. K. Watson, late selling engineer for the British 
Westinghouse Electric and Manufacturing Company, Limited, 
and the General Electric Company, Limited, and Lt. W. A. 
Sycamore, late gas engine selling engineer for the British West- 
inghouse Electric and Manufacturing Company, Limited, are 
joining the staff of the Keighley’ Gas and Oil Engine Company, 
Limited, the former as salesman in the Yorkshire District, and 
the latter attatched as selling engineer to the London office. 

Tae Bririsn Arr Brake Company, Ltd., of 15, Deans-yard, 
Westminster, has been recently formed for the manufacture 
of compressed air brakes interchangable with those at present 
in use. The apparatus is made at the works of Messrs. G. D. 
Peters at Slough. The managing director of the new company 
is Mr. J. W. Cross, who received his practical training in the 
works of the London and North-Western Railway at Crewe, was 
afterwards an assistant works manager of the Great Western 
Railway locomotive works at Swindon, and was for a number 
of years with the Westinghouse Brake Company. 

WE are informed that Lieut.-Col. Alec Ogilvie, C.B.E., 
F.R.Ae.S., having relinquished his appointment with the 
Technical Department, Air Group, and Royal Air Force, is 
resuming his professional duties as consulting aeronautical 
engineer at Gwydir Chambers, High Holborn, W.C. 1. With 
him are associated under the style of Ogilvie and Partners, the 
following gentlemen, who also recently held important positions 
at the Air. Ministry :—Lieut.-Col. Whiston A. Bristow, R.A.F., 
Major R. H. Mayo, O.B.E., R.A.F., Mr. A. J. Sutton Pippard, 
M.B.E., A.M.Inst.C.E., F/R.Ae.S., Mr. F. P. Walsh, A.F.R.Ae.S., 
Mr. H. C. Watts, M.B.E., F.R.Ae.S. 

THE announcement is made that Petters, Limited, have 
entered into an agreement with Vickers, Limited, for a combina- 
tion of interests in the manufacture and sale of the patent 
semi-Diesel oil engines. During the war Vick Limited, 
acquired the works at Ipswich, which were specially constructed 
and equipped for the facture of heavy oil engines by the 
Consolidated Diesel Company. These works are of adequate 
size, well situated, with sidings on the Great Eastern Railway 
and furnished with the necessary cranes arid other facilities for 
the economical manufacture of oil engines of the type. The 
name of the new company will be Vickers-Petters, Limited. 














LAUNCHES AND TRIAL TRIPS. 


War Harzour; single deck, with poop, bridge and top- 
gallant forecastle ; built by the Blyth Shipbuilding and Dry 
Docks Company, Limited ; to the order of Controller-General 
of Merchant Shipbuilding; dimensions, 331ft., beam 46ft.; 
engines, triple-expansion ; to be constructed by Richardsons, 
a and Co., Limited, Sunderland ; launch, Tuesday, 
April Ist. 





British Patent Specifications. 


SSE 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification és 
without drawings. 


Copies of Specifications may be obtained at the Patent-o, 
Sale Branch, 25, Svuthampton-buildings, Ch y-lane, 
at 6d, each. 

The date first given is the date.of application ; the second date 
at the end ef the abridgment ie the date of the acceptance of the 
complete #pecification. 


TURBINE MACHINERY. 


123,566. February 22nd, 1918.—-Go-asteRN TurBInés, John 
Brown and Co., Limited, Clydebank, Dumbartonshire, and 

W. H. Wood. 

In order to make it safe to turn steam into an “astern ”’ 
turbine, which has been running idly for some time, the steam 
leaking away from the glands of the ‘‘ ahead ”’ turbines is utilised, 
according to this invention. to heat up jackets round the astern 
turbine. To work in conjunction with the steam jacketing 
there may be incorporated in the gland leak-off steam system 
an arrangement of valves by means of which a gland which 
may be leaking off steam to the system under conditions of 
ahead working will automatically, under conditions of astern 
working, receive steam for packing purposes from the supply 
system, there being thus obviated delay resultant upon the 
usual operation with ordinary control] valves, the arrangement 
of valves provided serving automatically to prevent air leakage 
through the glands into the turbine, which air leakage would be 
liable to .be experienced in the event of failure or neglect to 
operate the ordinary control] valves, and would tend to reduce 
or destroy the vacuum usually existing in the turbine casings 
under such conditions of working. In the accompanying draw- 
ings, Fig. 1 illustrates diagrammatically an arrangement of 
ahead and astern turbines with provision for steam jacketing 
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Fig: 1. 


the intermediate-pressure, the low-pressure and the astern tur- 
bines. Figs. 2 and 3 show in two positions an arrangement of 
valves controlling the passage of steam to and from one of the 
gland chambers. Referring to the drawings, A denotes the high- 
pressure turbine, B the intermediate-pressure turbine, C the 
low-pressure turbine, and D the astern turbine, the casings of 
the turbines B, C, and D being provided with jackets. A con- 
nection is taken from the gland EF at the high-pressure end of the 
high-pressure turbine A to the steam jacket of B; from the 
high-pressure turbine aft-gland F and from the intermediate- 

ressure turbine inlet gland G connections are taken to the steam 
jacket surrounding the casing of the low-pressure turbine C ; 
and from the intermediate-pressure turbine aft-gland H, as 
also from the low-pressure inlet gland J and from the jacket of C, 
connections are taken to the jacket surrounding the casing of the 
astern turbine D. As shown in Figs. 2 and 3, each gland chamber 
has a connection fitted with a non-return valve K for steam 
supply and a connection fitted with a non-return valve L con- 
trolling the steam leak-off to the relative jacket. In Fig. 2 
the valv:: K is shown closed and the valve L is shown open. In 
Fig. 3 the valve K is shown open and the valve L is shown closed. 
As showr in dotted lines in Fig. 1, connections are taken to the 
glands E, F, G,-H and J for supplying thereto steam for packing 
purposes when the ship is being driven astern.—February 24th, 
1919. 


Bb4 [TERIES AND ACCUMULATORS. 
123,582. February 26th, 1918.—ELecrric ACCUMULATORS, 

V. G. Yourieff, 43, Victoria-road, Chingford, Essex. 
This s»ecification describes a very compact accumulator 
in which a number of cells are connected in series, and has the 
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advantage that it is simple to construct, and that connectors 
for the separate plates of the cells are unnecessary. It is there- 
fore suitable for motor car lighting, and for medical purposes. 
A series of rings A offebonite or celluloid is secured together 
between the end plates_B by, means of bolts. The rings A 





are provided with a groove or rebate on each face, into which 
fit the flanges of the circular cup-shaped plates C, which are 
the active plates of the battery. The rings A and the plates C 
thus form a series of closed circular vessels. The electrodes, 
with the exception of those in the two end cells, are each formed 
on one side as a positive and on the other side as a negative, 
and the whole number of cells constitutes a battery of accumu- 
lators permanently connected in series. ‘The end plates of the 
series are formed on one side only, one as a positive and the 
other as a negative. Each insulating ring has a hole D at the 
top for filling the cell with electrolyte, and a plug is provided 
for the hole having a small outlet for gas. Preferably, the 
insulating rings are made of celluloid and connected together 
with a solution of celluloid in acetone and acetic acid, so that 
the joint between the two rings becomes quite solid and imper- 
vious to the electrolyte. The rings are provided at the 
bottom and in the middle with partitions E which prevent the 
lead sludge produced in the cell from short-cireuiting it. The 
battery may easily be constructed to give a pressure of 25 or more 
volts.—February 26th, 1919: 


123,587. February 27th, 1918.—PropvuctTion or Sponcy Leap 
FoR ACCUMULATOR Pirates, V. G. Yourieff, 43, Victoria- 
road, Chingford, Essex. 

The process described consists in passing an electric current 
from an anode of lead or lead peroxide to a cathode of zinc in an 
electrolyte of potassium hydrate, and collecting the lead which 
rises and floats on the surface of the liquid. An impure lead 
plate, such as an old accumulator plate, may be employed as the 
anode, and sheet zinc is preferably employed as the cathode, 
suspended in a solution of potassium hydrate. A solution con- 
taining 20 per cent. of potassium hydrate is found to give good 
results. On passing a current from the lead to the zine, particles 
of lead dissolved by the potassium hydrate are transferred 
across the electrolyte to the zinc cathode, where they become 
attached to the hydrogen bubbles there produced. The lead 
does not deposit on the zine cathode, but is carried by the 
hydrogen bubbles to the surface of the liquid in the electrolytic 
bath, where it floats as a spongy mass of lead. This mass may 
be collected from time to time, and is of a sponge-like structure, 
the cells of which are impregnated with hydrogen, which may 
be removed if desired by pressing or squeezing. After removal 
from the electrolytic bath, the spongy lead is washed with acid 
and then with water, preferably distilled, to neutralise it 
thoroughly, and it may then be employed as the active mass for 
accumulator platvs, for which purpose it is particularly suitable. 
A current density of about 12 ampéres per square foot of anode 
suriace is found to give suitable results. Sodium hydrate 
may also be employed as the electrolyte, though potassium 
hydrate is preferred.—February 27th, 1919. 


PUMPING AND BLOWING MACHINERY. 


1918.—CENTRIFUGAL PETROL Pumps, 


123,654. 
Westminster, and T. 8. 


Vickers, 
Duncan. 

In order to prevent the loss of petrol past the packings round 
the impeller shafts of the petrol pumps generally employed on 
aeroplanes, the shaft is made hollow, and communication thus 
established between the suction side of the pump and a space 
beyond the shaft packing. This space is shown at A-in the 


May 8th, 
Limited, Broadway, 


N?123,654 





drawing, and the passage through the shaft at B. A is thus in 
communication with the suction side of the pump C, and any 
petrol which leaks past the packing leathers D D is returned to 
the suction. The shaft is carried by ball bearings E E, and a space 
F with a filling plug G provided for grease.—March 6th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 
123,690. August 15th, 1918.—Rie@ Nur Spanners, 8. C,. 
Nottage, 379, Pinner-road, Harrow. 
The object of this invention is to provide an adjustable ring 
nut spanner so constructed that the nose on the movable limb 


N° 123,690 
D 








of the tool will assume a position radial to any of the nuts or 
washers on which the spanner may be used, and in which no 
spring-controlled strap isemployed. On a short projecting spur 
at one end of a shaft or handle A a lever or link B is pivoted, 
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The lever comprises two cheeks embracing the spur. Between | be extracted by suitable solvents. Or by increasing the tempera- | 123,618. March 19th, 1918.—Sream Traps, W. Winson, 9 
the cheeks there is a transverse pinC. Through the slot between | ture above 600 deg. Cent. the cupric chloride previously formed Milford View, Milford, Derbyshire. ° 
the cheeks is arrafged a loose limb D notched on its under- | at the lower temperature is converted into: cuprous chloride This is a-steam trap for use in conjunction with a water 
side as shown, and having a forward projection or nose E, The | CuCl, which being very volatile may be entirely expelled from | collecting chamber, which is not shown in the drawing, - 
notches in the loose limb are adapted to engage the fixed pin C | the roasted material and recovered in condensing apparatus. | vessel A, with hollow spindles at the top and bottom, is hung, by 
and to be held in by aspring F. To adjust the spanner the limb | The second operation, applicable to the cupric chloride, consists | means of counterweights, in a fixed frame. The hollow “pinaiae 
D is adjusted through the slot until the proper notch is in posi- | in a dissolving process whereby the copper contained in the | slide in stuffing-boxes B and C, and thus communicate at 
tion on the fixed pin C, where it is held by the spring F, and the | roasted material is extracted. As solvent, diluted crude sul-| the top with the steam supply, and at the bottom 
lever piece is then turned until the handle embraces the nut.— | phuric acid is used. This operation is carried out by means of 
March 6th, 1919. mixers in which all the copper is converted into a concentrated 
solution of copper. To separate entirely this solution of copper N°123,618 
= a — ual —— the contents of the mixers are passed 
through filter presses. In such apparatus almost all the copper 
EASURIN : ; 
Mu G AND TESTING INSTRUMENTS. —e ~— ee by means of hot water, with the result that . ( 
= se the residues contain only 0.25 per cent. of copper. The mother ' z 
4651 of 1915. March 25th, 1915—Gun SicuTivc INsTRV- | liquors, as well as the washing liquors, are collected in wooden - © 
— ne ee eee A. Barr and W. Stroud, | tanks lined with lead, in which the copper is precipitated by — V 
>. - > > (x w. se: i i . ‘ — a 
This is an instrument for giving a direct reading of the angular | which, after washing and drying, contains 80 Co 90 per cent. of . 
paenners dgpwongiot _ — oe rte on poe peiph 4 copper. The larger portion of the zinc contained in the copper 
a be sighted to allow for the ation a the target "A an rae P ms gach ona at oe ws S . cones saan 7 = rer * 
a age ee ee it may extrac according to requirements. e chie 
crap gun 6s ——S gay a rang — oe —_ a advantages claimed by the inventor for his process are as F 
= i __—s hyo o- . e ms er. < al oe s follows :—(1) Great simplicity of installation, requiring small ‘ 
aon = ring and the SY | 38 gee ‘en lash ane get expense for the first fitting-up ; (2) great simplicity of operation, 
crenged 2, sve ruperimpowe mages of he spl andthe | llwang « permanent control and's very low cost pce: (3) 
reding given ofthevangesmultipiod bythe angularmorement | "Peet, "tay conus tPeinmion’ of Mrapduate’ Febuary 
which is equivalent to the relative movement of the station and | 97, 1919. y 
the target. The optical arrangements for bringing the images 
of the splash and target together are two — of rere. prisms 
—see Figs. land 2. A is the object glass of a prismatic telescope, MISCELLAN 
and B the eyepiece. The rocking prism C is adjusted to bring = mous. 0 
the image of the splash into the same vertical plane as the image | , . ‘ sso : bs ns 
of the target, seen through the prism D. Both images are — mp ae Sami, 128--ees Orman oe gg a r 
observed through B. It is unnecessary to measure the move- The idea tsciairtsing thts invenston is rages sans hate 
ment of the prism C, as it is not affected by the angular movement flues of Lancashire boilers for the purpose of blowing out soot 
and fiue dust, in such a manner that they will not readily be p 
N°4651-1915 destroyed by the hot gases. In the drawing, A denotes a nozzle le 
piece, and B the pipes for the supply of steam or other cleaning te 
te agent, C being the pipes for protecting the pipes B. The supply su 
c v pipes B, running longitudinally inside the furnace flues of the ( 
Sages Y Ww 2 boiler are, by means of suitable elbow and tee unions, connected be 
2 x, with the main supply pipe. The nozzle pieces A are each pro- 
+] 1 vided with a pair of feet, by which they are supported on the | _ . : eee = s ‘ 
etn = x 1 2 floor of the flues. They have at each end annular shouldered with the collecting chamber, vid the branch D. Water will thus 3 
‘ = ed collect in the vessel A in accordance with the accumulation in the § 
Fi g..3. : separate chamber. When the weight of water in A is sufficient g 





























in a horizontal plane. The prism D is rotatable about a pivot 
E, and is attached to an arm terminating in a sliding pivot F. 
By swinging the arm carrying the prism D the image of the target 
ean be brought into the same vertical line as that of the splash. 
The extent of this swinging movement can he utilised to give the 
required information. Referring to the diagram, Fig 3, O X Y 
is a right-angled triangle, of which the side O Y is represented 
by a slotted bar in which slide two pivots Y and W. Y is 
adjustable in the direction X Y, and is set in accordance with the 
rotation of the prism D—Fig. 2—or in proportion to the angular 
motion of the target. The pivot W is fixed to a rack V W—see 
also Fig. 4—so arranged that it can be moved parallel to X Y. 
This rack gears at V with a long pinion. Thus, if the distance 
OV, Fig. 3, is made proportional to the range R, the rotation of 
the pinion caused by W sliding along O Y can be made to indicate 
the product of the range and the angular movement. Since the 
resultant velocity of the station and the target is equal to the 
range X the angular movement and — the time, and as the time 
is fixed, the adjustments for range and angular movement give a 
direct indication of the resultant velocity. In operation the 
rack V W—Fig. 4—is adiusted according to the range hy means 
of the gearing and handle G, while the handle H is turned to 
bring the images of the splash and target together, which is 
effected through the intervention of the link O Y and the arm 
F E—Fig. 2—rotating the prism D. As W—Fig. 4—slides in the 
slot O Y it rotates the long pinion, and the reading is taken off 
the graduated drum K.—March 6th, 1919. 


MINES AND METALS. 


123,418 (3591 of 1918). February 28th, 1918.—Urr1sation 
or Fetrirc Scrap, C. C. Cito, 10, Rue Henri Marichal, 
Brussels, Belgium. 

This is a process for recovering the copper contents of sweep- 
ings from brass foundries, copper smelting works and similar 
places, where the débris generally contains a. large proportion 
of silica and organic matter, while the ammount of copper may 
be only from 5 to 10 per cent. of the total. Such a percentage 
of metal will not make it profitable to recover the copper by 
ordinary metallurgical processes, and the amount of oily organic 
matter included in the sweepings makes it difficult to use a wet 
process of recovery. The new system is a combination of the 
dry and wet processes, in which the material is first subjected 
to a chloridising roasting with the object of destroying the oily 

organic material and transforming the metallic copper into a 

salt from which the copper can be easily recovered. For this 

purpose the sweepings and scraps are mixed with a quantity of 
crude common salt calculated upon the percentage of copper 
and silica, SiO,. This quantity, however, must not be smaller 
than 15 per cent. of the gross weight of the material to be 
treated. It is calculated on the basis of the equations :— 
(1) SiO, + 2 NaCl + O = Na,SiO,+ Cl; (2) Cu+Cl, = 
CuCl,. Thus, if the sweepings contain 8 per cent. of copper, 
1000 kilos. will require 148.56 kilos. of salt, say, 15 per cent. 
of the weight of the sweepings. To liberate the chlorine from 
this amount of salt there will beed requir theoretically about 
8 per cent. of silica calculated on the weight of the sweepings 
containing 8 per cent. of copper. The theoretical proportion, 
however, proves too small in practice, and at least 25 per cent. 
of free silica must be present, so that if the sweepings containing 
8 per cent. of copper do not contain this proportion of silica, 
silica must be added to bring the proportion to this. This 
roasting process is carried out in a two-part furnace, the upper 
one being a reverberatory furnace and the lower one a muffle 
furnace. The conversion of the copper into a salt is due to the 
reaction occurring during the roasting operation. At a tempera- 
ture below 600 deg. Cent. the sodium chloride reacts with the 
silica present in the sweepings and liberates chlorine, which 
energetically acts on the heated metallic copper to form cupric 
chloride, CuCl,. By limiting the temperature to 600 deg. Cent. 
the whole of the copper contained in the sweepings is retained 


N°123,693 
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portions which fit into the bore of the adjacent proteeting pipes 
C. Orifices D, preferably curved in the transverse direction to 
conform to the curvature of the flue wall, are so arranged that 
when a nozzle is fixed in position its projection will extend below 
a protecting pipe C, as shown. The orifices preferably increaso 
in width towards the outlets or mouths, and in order to distribute 
the cleaning agent more effectually they may have a greater 
width of opening at the sides than at the centre. The nozzle 
pieces are arranged so that they will blow towards the outlet 
through which the dust or other deposit is to be discharged.— 
March 6th, 1919. 


123,517. April 3rd, 1918.—Pzar Dryers, Abraham ten Bosch, 
10, Wattstraat, The Hague, The Netherlands. 
Water is expressed from pulpy -peat, according to this inven- 
tion, by subjecting it to the pressure of its own weight and 
heating it at the same time by means of steam. The peat pulp 
is charged into a steel tower A, which should be about 160ft. 
high. At some distance above the floor there is a perforated 
steam supply pipe B. Further down the sides of the tower are 
rforated, and provision made for draining away water at C. 
till lower down the tower is extended into a funnel D having a 


























mouthpiece E. Next to the discharge opening of the funnel a 


anda hand wheel, so as to cut off or permit the discharge of the 
dried peat. The funnel D is bent sidewise, so that the peat 
freed 1rom water leaves the tower in a horizontal direction. The 
sectional area is so dimensioned that the peat leaving the mouth- 
jiece in the form of a bar may be briquetted or cut into lumps. 
t will be seen that continuous operation can be maintained.— 








in the material in the state of cupric chloride, which may easily 


March 6th, 1919. 


—Philosophieal Hall, Park-row, Leeds. 
Boiler Power to Cylinder Capacity,’’ by Mr. Gags. 


street Hotel. Sixty-sixth Anniversary Festival. 





| to overcome the counterweights and friction, A descends and 
| strikes the lever E of the discharge valve F, which then empties 
| both compartments of water,-and A rises again on account of the 
balance-weights. The valve F then closes, and the cyc'e of 
eperations recommences.—March 6th, 1919. 








Forthcoming Engagements. 





TO-DAY. 


Royat Instirvtion oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. “* Piezo Electricity and its Applications,” by 
Professor Sir J. J. Thomson. 5.30 p.m. 

THe Junior InstiruTion oF ENGINEERS.—39, Victoria- 
street, Westminster, S.W.1. Paper: ‘‘ The Training of the 
Disabled Man from the Electrical Engineer’s Point of View,” 
by Mr. F. H. Taylor. 7.30 p.m. 


SATURDAY, APRIL 12rza. 


Tae Instrrvtion or Locomotive Enorverers.—Caxton Hall, 
Westminster, 8.W.1. Paper, ‘“‘ Steel Fire-boxes and Tubes 
in Locomotive Boilers,” Mr. P. C. Dewhurst. 2.30 p.m. 

Royat Instrrvtion oF Great Brirarm.—Albemarle-street, 
Piccadilly, W. 1. “‘ Spectrum Analysis and its Application to 
Atomic Structure,” by Professor Sir J. J. Thomson (Lecture 
VL). 3 p.m. 

NortTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
EncGinerrs.— Wood Memorial Hall, Neweastle-on-Tyne. Paper : 
“ Coal Cutting by Electricity and Timbering at Cannock Chase 
Colliery,” by Mr. W. P. Cheung. 2 p.m. 


MONDAY, APRIL lira. 


INsTITUTION OF ELECTRICAL ENCINEERS.—Chartered Institute 
of Patent Agents, Staple Inn-buildings, High Holborn, W.C. 
Discussion, ‘* Electrical Instruments,” to be opened by Dr. 
R. D. Gifford. 7.30 p.m. 

Tae Ceramic Socrety.—Central Schools of- Science and 
Teehnology, Stoke-on-Trent. Papers: ‘The Substitution of 
Apatite for Bone Ash in the Bone China Body,” by Mr. N. B. 
Davies : “‘ The Heat Conductivity of Porous Materials and the 
Heat Insulation of Kilns,” by Dr. J. W. Mellor ; * The Casting 
of Heavy Pottery,” by Mr. B. J. Allen. 7.30 p.m. 


TUESDAY, APRIL 1l5ru. 
Tue InpustriaL Reconstruction Councit.—Hall of the 





N°123,517 Institute of Journalists, 2 and 4, Tndor-street, E.C. 4. ‘‘ The 
Planning Department in Scientific Management,’’ by Mr. James 

F. Whiteford. 5.30 p.m. 
INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Presidential Address - 
“*Some War Problems of Petroleum Supply,’ by Sir Frederick 

W. Black. 5.30 p.m. 
WEDNESDAY, APRIL l6rn. 
Tae InpusTRIAL Reconstruction Councit.—Saddlers’ Hall, 
A 141, Cheapside, E.C. 4. Lecture: ‘‘ Industrial Situation,” by 
es Mr. Stephen Walsh. 4.30 p.m. 


WEDNESDAY, APRIL lé6ra. 

Royat Metreorotocicat Soctrety.—70, Victoria-street, West - 
minster, S.W.1. Papers: (1) ‘‘ Rainfall in England: the True 
Long-average as deduced from Symmetry,” by Mr. Alfred A. 
Barnes ; (2) ‘‘ The Secular Variation of Rainfall,’ by Mr. C. E. 
P. Brooks. 5 p.m. 


THURSDAY, APRIL 24rn. 


THe Institution oF EnectricaL EnGIneers.—Institution 
of Civil Engineers, Great George-street, Westminster, 5.W. 1. 
“‘The Fullerphone and its Application to Military and Civil 
Telegraphy,”’ by Major A. C. Fuller, R.E. 6 p.m.g 


TUESDAY, APRIL 29rn. 
Tue InstiTUTION OF LocoMoTIVE- ENGINEERS (LEEDS CENTRE). 
Paper : “ Relation of 
7 p.m. 
FRIDAY, MAY 2np. 
Tue INsTITUTION OF MECHANICAL ENGINEERS.—The Institu- 


slide F is mounted, operable by means of a rack and pinion, re - Civil Engineers, Great George-street, Westminster, 


Paper: “The Mechanical Properties of Steel, with 


some Consideration of the Question of Brittleness,’’ by Dr. W. 
H. Hatfield. 


6 p.m. 
SATURDAY, MAY 3rp. 


Lonpon AssocriaTION OF FoREMEN ENGINERBRS.—Cannon 
7 p.m. 
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bs NOTICES 


PUBLIC NOTICES 





Nigerian Government Railway 


aga Ensineers Required _ for 
ae E Ds tie follows :— 


Salar 
STRICT £500.20. £600. “with duty pay 
OFRGINEER year, a year cou - 
d Grade. tauted™ Garde detention and 
a bush allowance and war bonus 


of £120 a year, which will be 

continued until six. months 

—- peace is restored and will 
m be reconsidered. 








\NE Apals:s ANT £400. £20. £500, with duty pay £80 
ON NGINE a your and commuted allow- 
e met nce and war bonus as above. 
i) ASSISTANT £350-£10-£400, with commuted 
THO INE s pe Agacag and war bonus as 
9 abov 
ind Grade. each of twelve months’ service, with 
sible extension. Free first-class passages. Liberal 
pave iD England on full salary. Candidates with a 
Srvagh technical training and survey experience 
ihe case of the senior posts experience of Railway 


broad) should ed at once, by letter, to the 
ENTS FOR THE COL sie. ge - 9s 


8.W. 1, quoting M/861 


survey a 
(ROWN AG 
jpank, London, 





Government of Hong-Kong for the 


Works Department, for.a period 


#3 0 ()verseers Required by the 
Public 


of three years, with possible extension. 
salary £200, rising to £230. Free passage and un- 
fyrnished quarters. “Aged 25-30, unmarried. 


Candidates should be experienced in Modern Road 
Comstenction. all branches, including Asphaltic Sur- 
facing, Tar Paving, Sett Paving and General Main- 
tenance under @ Borough Engineer, ‘capable of 
= aig up and preparing statements of work done ; 

* pxperienced in’ carrying oft good-class Construc- 
tional and Painting Work, qualified to take out 
quantities, including measuring up end preparing 
estimates of cost, with practical training, preferably 
as Carpenters. 

Apply by letter, stating age and experience, to the 
(ROWN AGENTS FOR THE COLONTES, 4, Mill- 
bank, London, S.W, 1, 2535 «4 


hree Assistant Engineers 


REQUIRED for the Railway De- 
partment, Federated Malay States, for 
three years’ service, . with possible exten- 
sion. Salary £360-£15-£480 per annum, with a duty 
allowance of £75 per annum and a war bonus of £100. 
No free quarters. Free passages. Candidates must be 
under 35 and preferably single, and must be qualified 
Railway Engineers, with experience of Railway Main- 
tenance. They must be capable of Setting Out and 
Supervising the Construction of New Works.—Apply 
at once by letter, giving age, and brief’ details of 
training and experience, to the CROWN AGENTS 
FOR THE COLONTES, 4, Millbank, 8.W. 1, 
quoting M/8096. 2482 








G. 2 x R. 
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SALE BY’ TEN 
BY DIRECTION OF THE 
‘ 
ne Skeleton Steel - framed 
SHED, total dimensions 180ft. by 80ft., with 
Stanchions, Bracings, Rails and Roof Trusses. This 
shed is lying at Messrs. Dawnay and Co.’s Works, 
Battersea, London. 

Full particulars, Tender forms and permits to view 
may be obtained from the CONTROLLER, Huts and 
Building Material Section, Disposal Board, Artillery 
Mansions, Victoria-street. S.W.1. Telegraphic ad- 
—_ ** Hutmenfs,’’ Victoria. ilephone.. "Victoria 
281. 2498 


DIRPOR AL BOARD. 


AB 


FLOATING DOCK 
SALE. 


, oom 
he Admiralty has for Sale a 

FLOATING DOCK, with a total lifting eit 
of 11,000 tons. 

Tke dock is under construction in the United 
Kingdom, and is nearly completed. 

Forms of Tender and permission to inspect an be 
obtained on application to the DIRECTO OF 
CONTRACTS, m 79, West Block, Admiralty, 
london, 8.W. 1, England. 356 | 





Phe. Admiralty has for Disposal 


& 45 H.P.4-Cylinder BROOKE PETROL mba 





with Reversing Gear, Shafting and Propeller 

€x fishing smack), lying at H.M. Naval Base, Lowes- 

tott.- ender forms, returnable by the 30th April, may 

COxRIaIued. on application to. the DIRECTOR OF 

CONTRACTS (Sales Branch), Admiralty, Whitehall, 

SW. 1, quoting Schedule 38. 2530 
a. R. 





xi DIREC TION OF THE DISPOSAL BOARD. 
hor Sale . by Public Tender, 


IRE.<T e followin, 
WIRE.-STRANDING MACHINERY at MOSSLEY, 
rakes near MANCHESTER. 

" ously used for the manufacture of aeroplane cable. 
MAC HN es and 12-bobbin TANDEM 817'RANDING 
Newean)-: ,6#in. diameter, by Bu mer and Sons, 

‘astle-on-Tyne 
iin é.+trand CLESING MACHINE, with bobbins. 

Tys diameter, by Bulmer and Sons, Newcastle-on 


$3 


atti ARMUTH Patent HIGHSPEED TANDEM 
12. bol DING MACHINES, with two sections of 7 and 
diameter a? oth sections ‘carrying bobbins of.6}in. 


one ‘Flexible Unit Type MOTOR CONTROL 


ONE. “M fOTOR, 30 H.P., 460-volt r.p 
enclosed vent, shunt-wound motor, with slide rails. 
ee ther with necessary spares. 
ers are invited for the ie eth of or in ‘part. ° 


i forms w to be obtained 


CONTROLLER. ‘Mach 
» Mac Phinonad and Plant (D) 
fection, Charing Cross’ Embankment Buildings, 


ee 


ndon, W.c, dg 








<. ABR 


BY DIRECTION OF THE DISPOSAL BOARD. 


or Sale by Public Tender, 


THE RUST-PROOFING PLANT 
~_ NEW pone ih STREET, THEOBALDSRON. 
e plant 
ONE ELECTROLYTIC CLEANING PLANT, with 
shunt-wound dynamo, 500 amps. at 10 volts, switch- 
board, electrolytic bath and sundry hot and cold 
a by Canning and Co., Birmingham 
ONE 1 H.P. OPEN TYPE MOTOR and STARTER. 


-” volts D.C.,. by Mawdsley 
ONE REC {ENERATIVE OVEN FURNACE, by 
1 AXIAL COMPRESSOR, type R. 


Md 4 and Co., Birmi 
Reavel 
ONE 1 50- ~~ GAS METER, by Glover. 


TWO OIL NKS 
ONE. if SONVEYVOR: &e. 
Tenders are invited for the purchase as a whole or 


n part. 

Applications for Rae a on to view and Tender 
forms to be made to the CONTROLLER, Machinery 
and Plant (D) Section, pete Cross Embankment 
Buildings, London, W.C. 


G. Ey ® 


BY DIRECTION OF THE DISPOSAL BOARD. 


¥ » 4 » 
ko Sale-by Tender, this Free- 
HOLD FACTORY. 
The iclipeins is a ‘brief description :— 
SITUA . Fronting main road and electric 
tram route from Sheffield to 
Rotherham 
Within the city of Sheffield, 
en of Tinsley Station, 
4.C. Rly. 

The main enginéering shop is 
steel framed with corrugated 
iron walls, roof part glazed 
and ‘part corrugated iron. 
Floor of. wood and concrete. 
Length 580ft.. width 400ft.. 
height 20ft. in. the clear. 
Electric cranes either side of 


CONSTRUCTION -. 


jo arn Area 234,000 super 
ert. 
Bond room attached, area 


>o,346 super tee 
Main offices, slab walls, covered 
Ruberoid, area 8376 super ft. 
Main store, steel framed, 
covered ted iron, area 
5945 super ft. 


Millwrights’ shop, stores, = eed 
house, ler house, 

Additional buildings, timber 
built, with corrugated iron 


walls and corruga iron or 
beroi comprise -—— 


area 10,560 s. ft,; tool-room, 
small store, ambulanee and 
surgery, garage, men’s and 
women’s time office (brick 


built), lorry shed, staff 
lunch-room, &c. 

Total ground area of buildings, 
355,519 super ft. 


The factory - ot erected by the 
Government in 1915-16, and 
has m used for shell 
making. 

20 aecres- (about), 
area for extension 


AREA OF LAND.. giving large 


POWER Aze Electric (Corporation mains). 
“ aaebianee 
HEATING team. 
WATE Public main. 

SIDINGS Full-gauge connection with thé 
G.C. Railway ; total length 
4565ft. 

OFFICE ACCOM- : 

MODATION . For 209 clerks. 

MESS-ROOM AC. 

COMMODATION For 1500 pe 


Forms of Tender may be obtained. tise the DIS- 
POSAL ‘BOARD, Factories Section, seal Cross 
Buildings, Embankment, London, W.( 2531 


0. SBR 


BY DIRECTION OF THE DISPOSAL. BOARD. 


bene Projectile Factory, 


BIRTLEY, Co. D AM. 
FOR SALE by TENDER. this FREEHOLD 
BACTORY, with or without MACHINERY and 


The following is a brief description :— 

SITUATION .. #% mile from Birtley (N.E.R.) goods 

and passenger stations. 

ROADS .. Two macadam roads with footpaths. 

LAND .. ee by the Government, area 

2 a. 3 r. 14 p. (about). 

Erected by~ the BS peter since 
the outbreak of war. They con- 
sist of two main © steel-framed 
buildings, with corrugated iron 
sides and steel roof trusses, 
boarded and covered ‘‘ poilite ’’ 
slates. Large bond store of 
similar construction,. but with 
galvanised and glazed roof. Main 
store, hydraulic power station, 
stamping shop, loco. shed, car- 
penters’ shop, _ offices, tines. 
mess-room, Meee oe and 
petrol store, oil sto: &e. &c. 
Ground area of buildings, 541,602 
sq. ft. (abou 

— hydraulic and producer gas 


Over 40 sidings, with a total length 
of 27,458ft. Four loading plat- 
forms. : 

Sturtevant radiators and  slow- 
combustion stoves 

Comprising - about’ 1000 - lathes. 
milling, grinding, planing, shap- 
ing, screwing and drilling 
eine &c.; heating appli- 

ces and canteen « equipment ; 
hydraulic plant tacledion’ 24 
presses, 3 locomotives, 74 railway 
wagons, 3 steam travelling an 
43- overhead: electrical cranes, el 
tric driving plant oa og 12 


electric motors, Lan 
a 5. Dullevs, 
large asso 


BUILDINGS 


POWER .. 
SIDINGS... 


HEATING ,. 


PLANT and 
MACHINE’Y . 


other boilers, 
&c., and a ver 
of infacelinzieous plant. 
Tendas will be received: up to noon on 10th May, 
rd.” 


hag im of Tender, showing the way in — 

made, schedule of 
Diaaty 7 oy be obtained from the DISPOSAL BOARD, 
Lands and Factories Section, Charing Cross-buildings, 


Embankment, London, W.0, 2 





_ PUBLIC NOTICES 


BY DIRECTION OF THE DISPOSAL BOARD. 


hg Cartridge C: Case Fac- 


TORY, BIRTLEY. 
SALE by TENDER, Ree He REEHOLD 
FACTORY 
The following is a brief description :— 
SITUATION .. One-third mile from Birtley (N.E.R.) 
ao and passenger =e 
rea 9 a. 1 r. 16 p. (about 
rected by the ct weeny oan tre 
outbreak of the war, and comprise. 
88, machine and casting sbopr, 

rolling mills, &c., constructed «f 

brick and steel, with steel roof 

trusses and stanchions, covered 

with corrugated iron, and floors of 

planking on concreie, 
steel plates and ashes. 

Offices, transformer-houge, 
lavatories, &c., are built Po brick, 
with timber roofs —— with 
asbestos, slates, felt, 

* Ground area e buildings. 189,310ft. 


super (about 
POWER and 
LIGHT Electric. 
HEATING .. Sturtevants hot-air .system, steam 
pipes and radiators, slow-combus- 
tion stoves and open fires 
WATER... .. From public main. 


LAND... 
BUILDINGS .. 


SIDINGS .. Total length on site, 2870ft. 
gienders “will be received up to Noon on 10th May, 


The form of Tender showing the way in which 
offers can be made may be obtained from the DIS- 


POSAL BOARD. Lands and _ Factories Section, 
Core Cross Buildings, Embankment, London, 
V.C.°2. 57_ 





G. 2OR ®. 


BY DIRECTION OF THE peenal BOARD. 
SALE BY TE 


Tenders are Invik for the 


following STEEL ROOF TRUSSES, now lying 
at Messrs. Redpath Brown’s Works, Manchester. 

MAT. ERIAL. for 65 STEEL ROOL — each 

75ft. span, approx. weight 2 tons each 

This steel work is new. 

Full portent. Tender Forms and_ permits to 
view may be obtained from the CONTROLLER, Huts 
and Balldiag. Material Section, Disposal Board, 
Artillery Mansions, Victoria-street. 8.W.1. Tele- 

graphic address, ‘‘ Hutments,’’ Victoria. em. 

2496 


Victoria 1281. 
G. aoe R. 


SALE BY TENDER 
BY DIRECTION OF THE DISPOSAL BOARD. 


| enders are Invited for the 
following STEEL WORK, now lying at Messre. 
Mains’ Works, Glasgow : 
200 STEEL ROOF TRUSSES, each 24ft. span, 
~_. areca rma Approx. weight 4} cwt. 
me. 


eac’ 5 

This steel work is new. 

Full particulars, Tender forms and permits to view 
may be obtained from the CONTROLLER, Huts and 
Building Material Section, a Board, Artillery 
Mansions, Victoria-street, S.W.1. Telegraphic 
quent. ** Hutments,’’ Victoria. “aepheen, 
1281. 


VYarchester Ship Canal. 


CONTRACT No. 182. 

The a of the Manchester Ship Canal Com- 
pany are D red to receive. TENDERS for the CON- 
STRUCTION or an OIL DOCK on the northerly side of 
the Manchester Ship Canal, in the urban district of 
Ellesmere Port and Whitby. 

The drawings may be inspected and copies of ‘the 
specification and bill of quantities obtained on and 
after 23rd April, 1919, at the office of the Chief Engi 
neer (Mr. H. A. Reed, M. Inst. C.E.),-41, Spring- 
gardens, Manchester. 

Sealed Tenders, addressed to the undersigned and 
endorsed .*‘ Tender fer Oil Dock,’’ should be delivered 
at this office on or before 10 a.m. on Thursday, 





Victoria 
2497 











May 15th. 
F. A. EYRE, 
Secretary. 
. Spring gardens, Manchester. _ 2436_ 
Moe ipality of — Pretoria, 
hp AFRICA. 
ANITARY PAILS. 
The Municipality of et is pees to receive 
from British manufacture TENDERS for the 


SUPPLY of 1500 GALVANISED STEEL SANITARY 

PAILS, delivered f.o.b. British port or free at 
Prétoria. 

Specifications may be obtained on application to 
the undersigned. to whom Tenders in duplicate 
must be de.ivered on or before Wednesday, May 7th, 
1919. 

The lowest or any Tender will not necessarily be 
accepted. 


By order, 
BE CKETT. SON a nd CO., 
ye to the Pretoria. Municipality, 
Suffolk Hou 
» Laurence Doankaes: hill, 


London, E.C.-4, 
ae Main Sewerage 


OARD. 
CONTRACT may STORES. 
The Board are prepared to receive TENDERS for 
the SUPPLY and DELIVERY to their works during 


2441 





the year ending May 3ist, 1920, of the following 
STORES :— 
STEAM COAL. 
HOUSE COAL. 
COKE. 
R$ LIME. 
UXTON LIM 


' REWAGE PRECIPITANTS 
JUTE PRESS CLOTH 
Specifications and ~ particulars may be inspected 
from 10 a.m. to 4 p.m. at the office of Mr. William 
Fairley, M. o—-: C.E., Engineer to the Board, . West 
Hall-road, Kew Gardens, where also forms of Tender 


may be obta 
‘Sealed ‘Lenders,. on the forms provided, to 
delivered: to the undersigned on or betore Tuesday, 
May 13th, 1919. 
The Board do not bind themselves to accept. the 
lowest or any er. 
‘ J. LESLIE G. POW 


ELL, 
Clerk to the Board. 
<The Sestene House, 





ond, Surre 
oth April, Tio. 2449 





PUBLIC NOTICES 





Hess Proprietors of Letters 
Patent No. 100,271, relating to 
| ee IN ao a ULEYS AND 


AR VEEL 
DESIRE to DISPGSE of their PATENT or to GR ANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working - the Patent in 
this country. Inquiries to be made to 
CRUIKSHANK and beng ad nag napa Ld.. 
65-66, Chancery-lane, London, W.C. 2509 





Advanced Lectures in Engi- 


NEERING. 
SPECIAL COURSES of TEN LECTURES each will 
be ae at KING’S COLLEGE, LONDON, on— 
. IRRIGATION, by N. F. MacKenziz, Esq., eA. 
M.Inst.C.E., on WEDNESDAYS, at 6 p.m. 
commencing APRIL 30th. 
2. SOME BUSINESS FEATURES OF ENGINEER- 
ING PRACTICE, ORGANISATION AND COM- 
MERCIAL LAW, by Lt.-Col. W. A. 
. O'Meara, C.M.G., on FRIDAYS, at 6 p.m.. 
” commencing MAY 2nd. 
For particulars apply to the SECRETARY. 2398 


4st} 








(irystal Palace School of 
Pesce ENGINEE RING 
WILSON, M.LC.E.. M. I.Mech.E . 


ee: J. 
The NEW CounSE WILL COMMENCE ‘on 
APRIL 30th. New Students enter at the School on 
the nee of April 29th. Prospectus, &c., of the 
PRINCI 2495 





Sunderland Education Com- 


THE TECHNICAL COLLEGE. 
MECHANICAL ENGINEERING DEPART- 
MEN 


There are TWO ACANCTES in this Department 
for WHOLE- TIME YASS TANTS. Applicants must 
a University or its equivalent, and 
teaching and works experience. Greater 
stnens will be laid upon ti e' 
the senior position, and experience in charge of 
Running ‘Machinery or in Motor Engineering o = 
vunior ‘position. gs £275 per annum and £& 
per annum respectively 
MATHEMATICS ee 
There VACANCY this Department for 
ONE WHOLE. — ASSISTANT. Applicants must 
possess a University or its equivalent. 
Special training =" Mathematics = Experimental 
is essentia! lence in a 


Mechanics experi 
Technical Institution ‘is esitable, * Salary £200 per 
sagan. 





A pew salary scale is now under consideration by 
the Gamaaition. Applicants for any one of the above 
positions can -obtain further particulars from the 
Principal of the College. 

Applicants must apply by batten. Pn copies of 


ree mials © e undersigned 
on or before Wednesday, 30th | 
HERB 





ERT REED, 
Secretary. 
Education Offices, 
15, — street, Sunderland, 
h March, 1919, 8266 
pester AB of © Birmingham. 


FACULTY OF SCIENCE. 


pig ere of ELECTRICAL FESEERINS 
e Council of the University INVITES APPLICA 
TIONS for the CHAIR of ELECTRICAL ENGINEER 


TN Thie stipend offered is S20. @ year. 
Applications may be accompanied by _ testimonials 
references or other pias Harr om should be ‘receiv: 
by the undersigned on or before the 7th May, 1919. 
Further particulars may be obtained from 
GEO. H. MORLEY, 
2306 Secretary. 


U niversity of _London.—Gold- 
SMITHS’ COLLEGE. 
ENGINEERING AND BUILDING 
DEPARTMENT. 
APPLICATIONS INVITED for the follo owing 
POSTS :—(1)_ PRINCIPAL LECTU: in ELEC 
TRICAL eae (2) LECTURER in MECHA- 
‘AL EN Particulars regarding each 
Commencing salary 
h ig to experience and 
ualifications, rising by £15. increments to £300, and 
£10 iner ts to £400. Candidates mee 
an 





be 
Goldainiths? College, “New Cross, 8. Ae 14. 2352 





Continued Page Ii. - 





“ENGINEER” WANTED. 





— COPIES of “‘ ENGINEER” for Sep- 

tember 27th, as aes 4th and December 13th, 
1918.—State price to W. SMITH and SON, 34, 
Union-street, Seniegiass: P139 t 





SITUATIONS OPEN 
Page lI. and III. 


SITUATIONS WANTED 
Pages III.- 


MACHINERY, &c.. WANTED, 
Page VIII. 


FOR SALE, 
Pages VIII. and CI. 


AUCTIONS, Pages IV and CVIII. 


ae: TO LET OR WANTED, 
Page IV. 


WORK WANTED, Page VIII. 
MISCELLANEOUS, Page VI., &ec. 
RECONSTRUCTION, Page VIII, 





: NUMERICAL INDEX TO ADVERB- 
TISEMENTS, Page CVII. 


TEE 





Pde 


—— 





THE EXGINEER 





-APall 18, 19}9 











PUBLIC nN OTICES. 


(ity of Bradford. ew atetworks |} 


ENGINEER. 

Corporation of Bradford receive 
APPLICATIONS for the of «a 
WATERWORKS ENGINEER. Applicants are re- 
quested to state their age and ence in Beene. 
Constxucting, Carrying-out and agement of Water- 


Applications, stating salary required, accompanied 
by one of three recent t an 
“* Waters »” to be sent = 2 under- 
signed not a Monday, the 12th May, 1919. 

A list of the duties may be had on application from 
the Town Clerk. 





By ord 
FREDERICK STEVESR. 
Town Hall, Bradford, sane 
isth April, 1919. 2521 





gh of Sunderland. 


(Jounty Borou; 
we Re EtG ASSISTANT. 
e Corpo! [TE APPLICATIONS for the 
POSITION 5 oe CMTE EX ENGINEERING ASSISTANT in 
the h Surveyor’s leengy nen ano aw & commencing 
£3 inclusi war bonus 

Certifogte of the Institu- 
E or the 





“accompanied by copies 
imonials, giving particulars of 
certificates 


** Engineering ‘Assistant,’” must be addressed to me 
at my office, Town Hall, Sunderland, 
than Twelve o'clock Noon, on Wednesday, 
the 30th instant. Canvassing will _be wea a dis- 
qualification until after the first sel 

by the Committee. 
H. CRAVEN, 


Town Clerk. 
Sunderland, 15th April, 1919. 2548 


Fasington Rural District 
UN 











COUNTY OF DURHAM. 
WINGATE AND DISTRICT SEWERAGE terete. 
HASWELL TO i SEA SEWERAGE SCHEM 


ENGINEER REQUIRED to Superyise the Com: 
<n of Main Outfall Sewers to the Sea for the 

ye Council. 

e@ engagement will be a whole-time one, = 
approximately for a peried of two years, with a salary 
of £6 per week, or as may 

Candidates must be expert ig the use of the Level 
and Theodolite, and preference will be given to those 
who have had previous experience in the construction 
of similar large works. 

Applications, stating experience with 
copies of not more than two recent eaten in 
the candidate's own handwriting, must reach me not 
later than Wednesday. April 30th, at 10 a.m. 

Canvassing will disqualify. 

Dated 14th April, 1919. 

J. M. LONGDEN, 
Clerk of the Council. 
Easington, Easington Colliery. 
Co. Durham. 2506 





Warwickshire Land Drainage 


COMMITTEE 
A DRAINAGE SURVEYOR for the above Com- 
miner is REQUIRED. An applicant must be a com- 
tent Surveyor and able to take Levels, and will be 


required to report on Drainage Works in the county 
338, see supervise the work while in ee Salary 


annum, with usual travelling ex 
‘Applications to be received not later tha than 30th 
April on forms ie be obtained from 

CHIEF EXECUTIVE "OFFICE R, 
Warwickohire Acricultural Executive Committee. 
. Northgate-street, Warwick. 2519 





fent Education Committee. 
DARTFORD TECHNICAL INSTITUTE. 
pay CONTINUA’ — CLASSES. 
EVENING CLASSE 
THREE well-qualified MA MASTERS are REQUIRED 
IMMEDIATELY for service in connection ~— the 
Day Continuation og for boys en th 
Engineering and Allied Trades and the Day and 
Evening Classes for Senior Students. 
1 Special 8 and Physics. 


. Special Subjects. —Engineering Science. Mecha- 
nical niet og and Geometry Trade Tools 





and Materia! 
3. Special Subjects ~ English, eo Literature, 
Industrial History and Citizenship and 
a 
One of the ap d didates will be selected to 
—= as Retpomnble Neacher of the Day Continuation 
asses. 

Initial salary (as per County Scale), £140 to £220 per 
annum, according to auaittentions, ¥ vith additions for 
approved previous service or ex 

Forms of application and further Sertionlars may be 
obtained from Mr. D. F. Brow, Organising Master and 
Secretary, Technical Institute, Dartfo: 

E. SALTER DAVIES. 


Director of Education. 
28:22 





15th April, 1919. 


He 





WORK. 


Le 
WANTED 


for Small Riveted 


BOILER 


Apply Box No. 2529. 
“Engineer” Office, 
33, Norfolk Street, 





SITUATIONS Orng (continived) 
Design of ELECT), 
ee a ray 


ion, 
e. Engineer Often’ i 
2278 4 








to q 
—Address, 





W 
Biot 





Ghiay ~ 
Mi Bttpara W ea 
to one “i 
Wx. First-class DRAUGHTSM uo 
General and Mari a 
Sadien*aaune. 2542, ae ua 


and Pitt, Ltd., Bath. 
Engineer, 
Out So teeh ics and ng 
he pastitla Ofte 
ANTED. GOOD PRAUGHTS 
W Engineering and Structural W ys te 
trict, tate age, Caperickte and rales Tequited — 








dis 
Address, 2476, The Engineer Office, re 
iy). Experie nced 
AAR, cthorouth ‘accustome d DEALER 


als 8 “Handing Plants. Also 
evating and ox 

on qene at Hverty. ae Work 

and t ond BONS, w+ Kiland, Yor ane 
ANTED, in Leeds, = LocoMoTin: 
DRAUGHTSMAN, | State full particulan yt 
salary.—Address, 2589, ‘The Engineer Office, 2504" A 
Good MECHANICAL DRAUGHT, 
pat rc wale or 6 ro. Wages: 4 High-speed 
week of 40} hours.—Address, 113 “The aga 
cre 





MAN,.—WANTE D, 
for large factory : ; 
on Car Work ; 


Taare 

aa 
rest 

competitive te 





SITUATIONS OPEN (continued) 


MACHINE-MADE HOLLOW-WARE TRADE. 
ory. dors FIRST CLAS Be eM E it cit seen 


. energetic and le man, who 

“and Co. or a similar firm, who has actual 
Erection of New Buil . and is 
Must be a good ty of initia- 





in «@ large and 
Knowledge of this 
has 


SITUATIONS OPEN (eontinued) 





to Take Charge 
8. 


-. a SHOP MANAGER, 
Shop containing about 100 ae ee ona 

fF ng Gridleys, B. 
Machines ; must be well versed in a todene ‘ae 
practice, "Tool Lay-outs, Estimating, &c., a good 
diseiplinarian. and have energy and —Ad 
2507. The Engineer Office, stating 
salary required. 


N Old-established gs Engineering a: 
loyi RE UIRES. - BE 
employing ; 


2000 
VICES "of (a WORKS MANAGER, ex 
Haaren bulth'a Sop aah Beller shop Founary. 
* 8 
Balint” £1000 ‘per F annum, -Addtess, 2457, The ie Ena. 
neer le 


experience and 
2507 a 











Att ANT BLAST- ACE 
Quine for large A: 

Ang climate); position will 
in about three years. 

ae and have oes 

last-furnace pract though experience 0: 

type furnaces not essential, Salary about £600 per 
annum, rising to £700, 700, with free quarters, &c., and 
ex stating fall lars 
and experience, 2480, The Engineer Office. 2460 4 


SSISTANT MANAGER WANTED. by Small Firm 
A™ = angen Motor enumovenes a rds 5 
ve techn: 
Motor i re and Gocte : between 26 and 33. 
Salary £250-£30( and bonus on results, Good ing 
-for, and every encouragemen tie 
ic man.—Address, po 


MANAGER RE. 
in Tropics 





+ dies i “ate 


—A! 
ceentanak training and i eee. with o « 
references, 2468. The Engineer O 





TANT SALES REPRESENTATIVE.— Firm 
— Electric Cable Manufacturers REQUIRE 


must be techn 
selling experiance in above 





SITUATIONS OPEN 


y ANTED, an Energetic MAN to TAKE CHARGE 

of IRON FOUNDRY, capable of = output of 
120 tons Repetition Work per week. be expert 
in Machine Mopitias and all Soden ee 
Address. 2490, The Engineer Office. 





ng experience and 
tions, eer ‘The the Engineer ‘OMe 


ELGIUM.—Smart Young REQUIRED AT 
B' “ONCE. for Engineers’ sai Tools Burinees “in 
t nat essential Address, stating age 
essen — 
advantace and salary required, 2375, The Engineer 
Office. 2375 A 








ANTED AT ONCE Competent MAN to 
ARGE of « departmen 

the application of 
to Planers. O men 

must 


‘xperience be 
State age. experience, and salary re- 
quired. Address, 2297, The Engineer Office. 2207 “A 


— Capable 

WANTED for E 8 

Catalogues, Advertisements, &c.: gon 
paige evi ch oan Spanish essential 
ons, salary, Ww. 

ay jette THE CAMPBELL GAS ENGINE CO., Ltd., 
Halifax. 2475 A 


Ces AND ADVERTISING. 
CITY MAN 





JANTED, CHEMIST for te ee Foundry ; ; 
one with Mechanical 
Address, stating experience and or y regained. Piss, 
The Engineer Office. P135 


W4NZED. Bocraptie ASSISTANT, — Thorough 
——- of Coal Washing Screening ; 
must capable of must be 


rviewing clients, 

B nog Draughtsman. mee stating age, experi- 

ence and salary required, . The a 
A 





Yorks. 
NGINEER, to TAKE CHARGE ees Works Side of 

estasticneent eaphoving Founds7. 
Pattern and orkaire 


work ac fits gers ie Une 


pa ; 
ER WANTED, 
NGINE Ae 





rE 





WAXED. Fully Qualified ENGINEER to mabe 
of Manufacturing Plant, includ 

Refriverating Machinery, near Liverpool.—Address, 

giving full particulars, 2487, The Engineer eo 

A 


bs ea INSIDE WORKS MANAGER, by Firm 
of Electrical Engineers in Lancashire omeioving 
about 250 hands; applicants should give ful 
ticulars of past experience, age and salary ent on 
in confidence.—Address, 2260, The Engineer ae 
A 














meme METALLURGICAL CHEMIST, 
ge firm of Commercial Motor Vehicle M: 

Ab T the North of England ; ist 
practical knowledge and experience of Carbon and —_ 


for 
anu- 
with 


| in London, having 

ae Fae ten, 

perceive y an 

steam consumpt. Full charge of engineering staff ; 

had charge in textile or venee mills pre 
— 


must have 
economise 











one who has 

ferred. Give full paid to 
right man.—Address, P133, The Engineer 0: 

P133 A 
OUNDRY SUPERINTEN 

F Firm REQUIRE the SER ERVICE of ig of & fat-class 
MAN to Take Control of their Iron 

Foundries and Pattern Shop. Applicants A is 








id msible executive Dositions of a similar 
characte el and be of handling large 
work w A oF tons castings. App 
which will be iteated in confidence, should state age. 
experience (fully), and rr required.— Address, 
2505, The Engineer Office 2505 a 








Btecls ; Case-hardening and Heat 
ferrous Alloys, Physical Testing, &c. —Write, stating 
full particulars of training, experience, age and salary 
required, to 2469, The Engineer Office. 2469 A 


ANTED, Planning and Progressing Man for Jig 
and Tool Work in Glasgow. Essentials; Draw- 
ing-office experience, intimate knowledge of nes, 
and able to estimate operation times. Only first-class 
men with initiative and energy need apply.—Full 
particu ng as age, experience, &c., 
* J1G.”’ Wm. Porteous ane Co,, Advertising Agents, 
Glasgow. P71 A 





ENTL WANTED, Knowledge 
G of French a gl ek, te Ni ws 
TIONS. — RX TRANSLATION 
DEPT.. The § Catalogue Co.. 
street, Bloomsbury, 


Ltd., -. Hart- 
&. P152 A 
ERS’ ASSISTANT WANTED. have 
ee po in the 6-2" of a Motors 





and Switchgear; up-to-date in general 
to | One who can handle correspondence ac 
$e in area” : 
mpress Works, ° 4 





TANTED, YOUNG MAN. with Thorough Experi- 
ence of Iron and Steel Manufacture to Assist 
General Works Manager; must be good organiser and 
accustomed to heapdlins sx men ; good salary to suitable 


= AGER WANTED 


rm 
Y oth R SISATION | in London 

VY STEEL Cr SriNGs by well-known firm o 

Fisk’ pope egg — wd well connected with peal. 





man Address, giving age, salary required, &c., with 
copies of recent testimonials, 2451, The Engineer” wg 
51 Aa 


ness aon ence ; po me 
experience in buf or ona ~ og at liberty, in =, 


—Address, 2267, The Engineer Office 


One 
East Midiands 
RATE FIXER, for Light a 
prospects and 


UIRE an eS 
eavy Machine Work ; 
and pernmianency for man of ability ; 
only — c need apply. WANTED, also, 
thoroughly ens ior PLANNING and 
PROCESSING OPERA ONS, familiar with modern 
methods of production —_— Engine Parts. 
State age, ex experience, uired, and when at 
liberty.— Address, 2520, The Engineer Office. 2520 4 





sg MANAGER WANTED for Large 
3 ne! 4 knowledge of Machine Shop 
0 Bs out of Light ees | ae 


state _qualitications. 
DIRE ee oe ohn 


eh ae 





Weight and t 





in Aut ti 


London, W.C. shen tee ate 1 sae ine Rusines 
; —— —— —— ___ 2429 a 
ENAMELLED AND TINNED, PRESSED, STAMPED, AND UGHTSMAN. Good Man, Accustomed to Wir, 


drawing Plant Gearing, Rolling, & 
Progressive post. —aedguan, Pidi, The Engineer One, Ofice 
Pi4i 





RAUGHTSMAN REQUIRED, + accustomed to Lay 
ing out Works Plant and a Engineering 


Work. ~ADely 7 by fo kurkub eiperienee, and 
salary ° ED her E 

Machine foot Makers Ee ee laa. 
Coventry. 


Works, Holes, 
AUGHTSMAN REQUIRED, Wor 
under hans g toigsne | in ag Tonics, healthy climate 





for ‘ine Works 


Uandidates must be years, and have experi. 

ence in poowning Ds Details ps Miscellaneous Structurs| 

Works . &e., Tequired in aan Construction of a Ney 

Salary about ees, to £600 per annum, 

free quarters, fo jac stating full par. 
aiecs and experience, “as8. The Engineer Office, 
— A 





=) Divi GHTSMAN REQUIRED, Fully ‘Comvaiaas 

ae _— and Steel Works Furnaces, including 
empering. Gas Producers, &. State age, 

experience Po salary.—Address, 2516, The Engineer 
2516 a 





Sh ge ge used to Traction Engine Work, 
8 age. experience and wages required.— 


WALSH and CLARK, Ltd., Engineers, ‘suinte, 
Lepds. 2364 











TSMAN WANTED by Lift and Hoist 
a urers in 7. Midlands. i 4 
age, perience, and salary required, . 

Hacineer Office. 2299 a 
aes N WANTED, Experienced in De. 
latest practice Marine Oil Engines. 

experience rm salary required. —Address, 

at T 26ee A 





. for np London En 
preferably one a to demonstra: 
ai en b Siping saeeence experience and salary required, 


“Vv. E.. and Co., Finch-lane, 
kos. . 2384 A 

Qn gore ik WANTED in BELGIUM for 

of modern MACHINE and SMALL 
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coastal Motor Boats for the. Navy. 





Amona the many ‘novel ‘types of fighting craft 
which were built for the British Navy during the war, 
f the most interesting, useful, and generally 


eoosstul was the diminutive coastal motor boat | 
(C.M.B.). These little vessels represented a revival 
of the torpedo boat proper, and except for their 


higher speed were practically identical with the 
torpedo boats built for the Navy some forty years ago. 
One ser : : 
torpedo carriers, such as destroyers and submarines, 
for inshore work is their comparatively heavy draught, 
which not only confines them to deep water, but also 
exposes them to danger from mines. Early in the war, 
therefore, the value of small high-speed craft, drawing 
only a foot or two of water, yet possessing formidable 
qualities of offence, must have become apparent to 
many minds. The experience which J. I. Thorny- 
croft and Co., Limited, had gained in the construction 
of small torpedo craft, beginning with the 60ft. boats 
built for the British Government in 1878, prompted 
them in the early summer of 1915 to prepare designs 
of a high-speed motor boat, with a special form of 
“gkimming ” hull and equipped with a torpedo in 
a dropping gear, as fitted in the earliest torpedo 


ious drawback to the employment of large | 


| ra ae A aya ia « iden abemee i oat { 
before the torpedo could be released. Some of the | 


torpedo boats built in the ’seventies and ’eighties of | 
last century carried their torpedoes in’ a chute or | 


| trough at the bows, whence they were projected by 


atam impulse gear. But experience soon showed that | 


the system of bow discharge did not conduce to safe | 


and accurate practice. ‘‘ The idea of the officers who | 
were urging the scheme ’’—Messrs. Thornycroft | 
write—‘‘ and who had volunteered to take charge of | 
the boats themselves if they could be obtained, had | 
for its sole object attack, and not defence, so it seemed | 
imperative that the torpedo should somehow be | 
capable of being discharged as the boat advanced to 
the attack at high speed. It was found comparatively | 
easy to arrange a satisfactory means of carrying the | 
torpedo and discharging it over the stern, but this | 
would have necessitated turning for the attack to be | 
made, and it was thought that the chances of success, | 
if this had to be done, would be greatly reduced. | 
Eventually the happy. idea occurred of discharging | 
the torpedo over the stern, tail first, it being thought | 
that if the boat were going at about the same speed 
as the torpedo there would be a good chance of her 
being steered clear of the torpedo’s track after it had 
been discharged. It was felt that the success of such 
a scheme could only be determined by trial, and so an 
experimental boat was got ready as quickly as 
possible,” After the preliminary tests, torpedo 


artificer branch of the Navy; so that not only had 
the officers to get accustomed to handling the boats 
and firing their torpedoes under ‘novel ‘conditions at 
speeds well over’30 knots in the dark; but a staff of 
artificers and’ mechanics had to be trained ‘to~ look 
after and maintain the motors.- There is no doubt, 
however, that after the few months’ practice which 
they all had together, the officers themselves attending 
to every detail of the motors and boats, they were 
worked up to such an efficient stage that it would not 
have been possible for the motors and boats to have 
been run better. The captains of the different boats 
knew their brother officers’ methods of handling and 
manceuvring so well that they were able to perform 
the most complicated operations under Lieut. Hamp- 
den’s direction at night, and without difficulty.’”’ The 
majority of the officers who were associated with the 
C.M.B. flotilla in its early days were volunteers from 
the Harwich force. It is of interest to learn that 
among them was Lieut. Erskine Childers, R.N.V.R.. 
the author of that remarkable novel “‘ The Riddle of 
the Sands.” His intimate knowledge of the German 
coast-line made him a valuable acquisition to the 
flotilla. After a period of training at Queenborough, 
four boats were sent across to Dunkirk at the end of 
1916. The conditions there were exceedingly primi- 
tive, and in default of other accommodation the boats 
and their gear were housed on board a steel lighter, 


























MODEL 


boats, and as still used in naval picket boats. These 
designs were laid before the Admiralty. Shortly 
afterwards three young officers attached to the 
Harwich force—Lieuts. Hampden, Bremner, and 
Anson—who had been urging the adoption of high- 
speed motor torpedo boats, were authorised by their 
commodore to approach Messrs. Thornycroft to 
ascertain what the firm could do to develop this type. 
Their proposals aimed at the smallest possible dimen» 
sions consistent with the carrying of a torpedo, and 
the total weight was not to exceed that of the ordinary 
30ft. motor boats which light cruisers carry in their 
davits. Other desiderata were a speed of at least 
30 knots and full capacity for a wide radius of action. 
These were conditions none too easy to fulfil. ‘The 


. ordinary racing motor boats had ‘never been designed 


to carry a heavier load than the crew, nor had they 
required the lifting gear and stiffening which were 
necessary if they were tebe slung in davits with 
heavy weights on board. In addition to the torpedo 
itself, weighing about } of a ton, discharge gear for 
this weapon and tanks for extra fuel had to be pro- 
vided. Messrs. Thornycroft decided, however, that 
the conditions could be met, the only point on which 
they were in doubt being the best method of carrying 
and firing the torpedo. Dropping gear was dismissed 
as impracticable for two reasons—(1) because it was 
unsuitable for torpedoes larger than 14in., and (2) 
because it necessitated the boat being slowed down 


OF COASTAL MOTOR BOAT WITH TORPEDO AND DEPTH 


specialists from the Vernon decided that the system 
would probably be quite successful if used with boats 
having a speed above 30 knots. Meanwhile the con- 
structional and other details of the coastal motor 
boat itself had been worked out and designs prepared. 
These having been approved by the Director of Naval 
Construction, Sir E. H. Tennyson d’Eyncourt, and 
the Engineer-in-Chief, the Admiralty awarded a con- 
tract for twelve boats. A novel weapon has but little 
chance of success if the enemy against whom it is to 
be employed is forewarned. Secrecy was therefore 
most essential in the preparation of the first C.M.B. 
flotilla. With the aid of a number of skilled workmen 
lent from the Royal dockyards the boats were built 


~on aiv-island-in the Thames... Motors of a special type. 


were designed and built-by Messrs. -Thornycroft at. 
their Basingstoke works;-where also the torpedo géar 
and fittings were manufactured. The first three 
boats were finished in April, T916, and based on 
Queenborough, where, in order to preserve secrecy, 
their trials were for the most part run at night. To 
familiarise the officers—two of whom formed the 
“‘ crew” of each boat—with the design and construc- 
tion of the motors, these gentlemen were detailed for 
a@ month’s study at the Basingstoke works. It is 
stated that ‘“‘ very few mechanics with a knowledge 


CHARGES 


| disused bathing huts being utilised as quarters for the 
| officers. So severe was the weather that considerable 
| difficulty was experienced in preventing the motors 


/ and the torpedoes from freezing. Contact with the 


| enemy was soon established, and the C.M.B.’s justified 
'their existence by torpedoing a large German 
| destroyer. On more than one occasion the boats came 
under heavy machine-gun fire, but although hits on 
vital parts of the machinery were not infrequent, all 
the little craft succeeded in regaining port, thanks 
to the skill and_energy displayed by the mechanics 
in effecting repairs. ~ee 

The general arrangements and appearance of thie 
earliest type of C.M.B. are clearly shown in the engrav- 
ings given_herewith-and_on pages-370 and 380. The 
dimensions were :—Length, 40ft.; breadth, 8ft. 6in.; 
draught (extreme), 3ft. The form of hull was a modi- 
fication-of that émployed in the_racifig motor boats 
which Messrs.Thornycroft had built about 1908. The 
trials of these craft demonstrated the distinct advan- 
tage of fitting an angle or chine piece on the bow of the 
| boat, which prevented the bow wave from rising up, 
| and threw it down laterally. ‘‘ The fore body of the 
design, which proved so effectual in the Thornycroft 
‘Miranda’ type, built in 1910, retained this distinct 
angle in the bow, in conjunction with concave sec- 





of motors of upwards of 250 horse-power, of more or | tions below it, which become flatter and re-curve as 
less the aeroplane type, were available in the country | they get to the step. The after-body of the boat is 
generally, and there were certainly none among the | slightly pinched in and hoilow on the keel-line, so 
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that the water, after leaving the step, runs quite | torpedo being launched tail first over the stern as soon | to be fitted, thus augmenting the value of these little 
clear of the boat until shortly before it reaches the | as the target was in range. Immediately after letting | craft, especially for anti-submarine work, in which 
transom.” Great stability and excellent nautical} go her torpedo the boat turned and made off, the | they were soon extensively employed. Some of these 
qualities are features of the C.M.B. hull. The 40ft. | torpedo racing past on the original course towards the | 55-footers were armed with one torpedo and four 








type was fitted with a single Thornycroft motor of | target. depth charges instead of the second torpedo, The 
er 40'- 0" 
Breadth... 8-6" 
Draft (Extremé).... 3 - 0 
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ORIGINAL THORNYCROFT COASTAL MOTOR BOAT 


250 horse-power, developing a speed of well over Meanwhile Messrs. Thornycroft had designed end | motive power was supplied by Thornycroft ** Y ” type 
30 knots. The “‘ armament’ consisted of a single | built an experimental boat of larger dimensions] motors of 375 horse-power, which at 1250 revolutions 
18in. torpedo, carried, as may be seen, in a rack at {and double thé engine power. This was the 55ft. | per minute gave a speed of 38 knots. When “ opened 
the stern, the after end of the rack extending well | type, which was adopted by the Admiralty, and | out” the boats were capable of bettering this speed 
beyond the stern, thus serving the same purpose as ! subsequently built in large numbers. Its dimensions | by three knots or more. In order to hasten the out- 
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MODIFIED THORNYCROFT COASTAL MOTOR BOAT 











the “spoon” of a torpedo tube in keeping the | were :—Length, 55ft.; beam, 11ft.; draught (extreme), | put of the 55ft. C.M.B.’s Messrs. Thornycroft sub- 
torpedo’s propellers and steering gear well clear of the | 3ft. Provision was made for carrying two torpedoes, | contracted with a dozen firms experienced in light 
boat at the moment of discharge. The method of | and for defence against aircraft and small surface | boat building to construct the hulls to their designs. 
attack was simple, but effective. When the objective | vessels each boat was: fitted with four machine guns. | Owing to the scarcity of this class of labour—so many 
was sighted the C,M.B. headed for it at full speed, the | The increased dimensions enabled a W.T. installation | boat-builders having been absorbed by the aircraft 
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factories—the utmost difficulty was encountered in 
finding hands for the work, and in many yards the 
poats had to be built with the assistance of inexperi- 
enced men. To enlarge the field of motor supply 
Green, Fiat, and Sunbeam engines were utilised, in 
addition to the special Thornycroft motor. The 
complement of a 55ft. C.M.B. included, besides two 
officers, two motor mechanics and a W.T. operator. 
The motor mechanics were supplied from the 
Hermione dep6t ship. Many of them had been 
recruited from Canada, Australia, and New Zealand. 
“Jt is quite certain,” Messrs. Thornycroft state, 
“that there is no other motor mechanic’s job which 
is comparable in risk and severity of the work which 
they have had to perform.” A still larger and faster 
type of C-M.B. had : been completed just before 
hostilities ended. This was a 70ft. boat specially 
designed for mine-laying. Judging from the trials, 
there was ever reason to expect good results from this 
new departure. 

A brief reference to the work of the C.M.B.’s during 
the war may not be inappropriate. At first intended 
solely for making attacks with the torpedo, these little 
vessels —‘* scooters,” as they are affectionately 
termed in the Navy—were gradually called upon to 
perform multifarious duties, becoming, indeed, 
“maids of all work” in @ very literal sense. The 
first flotilla, as mentioned above, was based on 
Dunkirk. Later on 55ft. C.M.B.’s were attached to 
the Harwich force and the Dover Patrol, while those 
employed in anti-submarine operations worked from 
Portland and Portsmouth. The honour of scoring 
the first trick against the enemy fell to the Dunkirk 
flotilla, which also had the greatest mileage to its 
credit. According to information supplied by Bel- 
gians who lived through the German occupation, 
the enemy had conceived a wholesome dread of the 
British C.M.B.’s, and “ never knew when to expect 
them.” In the course of their patrols off the Belgian 
coast the boats were very frequently under fire from 
the German batteries, and more than one was lost 
as the result of a direct hit with shell. German 
destroyers returning from raids on the Dover barrage 
had to run the gauntlet of the ubiquitous C.M.B.’s, 
which on such occasions, as always, were handled with 
amazing skill and hardihood. One officer who at- 
tacked some German destroyers in thick weather took 
his boat so close to the enemy that his cap was blown 
off by the blast of a 4.lin. gun. The 40ft. C.M.B.’s 
working with the Harwich force were taken out to sea 
in light cruisers, each of which carried two slung in 
davits. From German destroyers and other enemy 
vessels the boats had little to fear, since their very 
high speed enabled them to escape after delivering 
an attack. Hostile aeroplanes, however, proved a 
more formidable peril, as they easily “ had the heels ”’ 
of the fastest motor boat, and were often able to 
attack it advantageously with bombs and machine 
guns. In time the Germans evolved a definite plan 
for settling accounts with the C.M.B.’s, and delivered 
massed aeroplane attacks, half a dozen machines or 
more concentrating on one boat at a time. Last 
summer a division of six C.M.B.’s was attacked in this 
way off the Dutch coast, two being sunk and the 
remainder interned in Holland. In the blocking 
actions at Zeebrugge and Ostend a year ago the boats 
played a brilliant and highly successful réle. Their 
duties included the creation of smoke screens—which 
they effected by moving ahead of the other vessels at 
full speed and emitting smoke clouds from the exhaust 
by means of a special smoke-producing device—and 
the laying down of flares at certain points to indicate 
where the block ships were to turn. At the beginning 
of the Zeebrugge action two C.M.B.’s entered the 


harbour to torpedo a vessel alongside the - 


Others, temporarily armed with Stokes mortars, fi 
bombs over the Mole at the aeroplane hangars. When 
the Vindictive was sent to block Ostend, two C.M.B.’s 
were assigned to torpedo the ends of the piers, with 
the object of putting the guns mounted thereon out 
of action. In his dispatch Admiral Keyes paid a high 
tribute to the work of these boats on the occasions in 
question. All but one returned to port, though many 
sustained casualties and material damage. 

Since the coastal motor boat service came into 
existence several well-known naval officers have been 
in control -of it. Captain Barry-Domville was the 
first to be appointed to this duty, and he was succeeded 
by Captain Hubert Lynes, Commander Ronald 
Howard, Captain Humphrey T. Walwyn, and Captain 
Percy Withers. With regard to the design and con- 
struction of the boats, Messre. Thornycroft point out 
that the very peculiar conditions laid down necessi- 
tated the solution of many problems. ‘‘ The various 
devices which had been adopted in the old steam 
torpedo boats could not be applied without modifying 
them to suit the new conditions, and it may be safely 
said that every detail in the boats from the torpedo 
director to the keel had to be specially worked out 
afresh. While the designers and builders alike take 
@ pride in their production, they are all agreed that, 
however gcod the boats may be, the successes which 
have been obtained with them are due to the British 
naval officers concerned, and, without their skill and 
endurance, the boats could have done nothing.” 











Turbine Machinery for Standard 
Ships. 


Amon the various arrangements of turbine propelling 
machinery which have been put forward for comparatively 
slow-speed ships, one of the most generally favoured is 
that in which two turbines drive one screw propeller 
through toothed reduction gearing. By splitting up the 
power between two units the turbines can be designed to 
utilise a high vacuum, with correspondingly high economy, 
without making the machines unduly large or adopting 
an inconveniently high speed. At the same time, the 
arrangement is fairly symmetrical, and the amount of power 
which must be transmitted through the teeth of the 
gears is half the amount that would be the case if only 
one turbine were employed. 

A design of this class was brought out by James Howden 
and Co., Limited, of Glasgow, in connection with the 
Government’s scheme of standard shipbuilding. A set of 
machinery to these designs is illustrated by the engravings 
in our Supplement, while drawings of the gearing, used 
to reduce the speed of the turbines to that of the pro- 
peller shaft, which was cuppied by David Brown and 
Sons, Limited, of Huddersfield, are given on page; 372 
and 373, . 

The plant, it will be seen, comprises one high-pressure 
and one low-pressure steam turbine, having a combined 
ahead shaft horse-power of 2300 equally divided between 
the two turbines, which run at 3200 revolutions per minute, 
this speed being reduced through double reduction gearing 
to 71 revolutions per minute on the main propeller shaft. 
Provision is made to increase the turbine speed to 3500 
revolutions per minute in order to give a maximum of 
2900 shaft horse-power, the propeller shaft then running 
at 78 revolutions per minute. This increased power is 
obtained by means of by-passing high-pressure steam into 
an intermediate stage of the high-pressure turbine. An 
astern turbine is incorporated in both the turbine casings. 
These astern turbines will give a combined output of 
2000 shaft horse-power at 3100 revolutions per minute, 
being 70 per cent. of the maximum power ahead. The 
propeller shaft then runs at 6% revolutions per minute. 
The astern power is also equally divided between the two 
turbines. 

The turbines are of the Howden multi-stage impulse 
type, the outstanding feature of which is the absence of 
a velocity compounded stage which forms the first part 
of the high-pressure portion in some other impulse types. 
Each stage consists of one guide wheel, in which the nozzles 
are cast in position, and one rotating wheel carrying a 
single row of blades. As the pressure drop, and there- 
fore the steam velocity through each stage is compara- 
tively low, the risk of erosion is reduced to a minimum ; 
in most cases, in fact, the coloured oxides caused by high- 
temperature steam are not even rubbed off the blades, 
which never present the dull appearance seen where 
erosion is taking place. The pressure drop in the first 
stage is, however, made as high as ‘possible in order to 
reduce: the pressure and temperature conditions upon the 
high-pressure gland. One of the most important mecha- 
nical features of these turbines is the comparatively light 
blading, which not only limits the centrifugal forces 
imposed upon the dises and shafts, but also reduces the 
load on the bearings very considerably. 

Each turbine consists of a cylindrical casing made of 
special ‘lose-grained cast iron, in halves, and jointed on 
the horizontal central plane, with the necessary steam 
receiver and steam branches. The steam connections, 
together with the main exhaust branch, are made on 
the lower half casing, this part being made specially strong 
in order to take the weight of the condenser. The usual 
relief valve and drain connections are also provided. It 
is noteworthy that all external connections are on the 
lower half casing, enabling the top half to be lifted with the 
minimum of trouble. Only the main turbine casing joint 
requires to be broken to expose the whole of the rotor. 
The guide wheels or diaphragms in which the nozzles are 
formed are made of close-grained cast iron, and are aiso 
divided on the horizontal central plane, the top halves 
being securely fixed to the top-half- casing, so that they 
are lifted with it, leaving the lower halves of the diaphragms 
in position. A special design of labyrinth packing is 
formed where the rotor shaft passes through each dia- 
phragm in order to reduce, as far as possible, the inevitable 
leakage of steam which occurs in all turbines between the 
consecutive stages. In the impulse turbine this leakage 
is through an annulus of comparatively small diameter. 
instead of, as in the case of the reaction turbine, at the 
periphery of the blading, or maximum diameter possible. 
The nozzles consist of spaces formed by specially shaped 
nickel steel plates cast in position. The diaphragms engage 
in recesses in the bore of the casing in order to fix them 
in position longitudinally. 

The steel shaft is of a high quality nickel steel alloy with 
stepped machined seats. The rotors, which are made of 
forged steel, are machined and polished all over and fixed 
to the shaft by being pressed on split rings carried on the 
shaft, which enter the wheel bore for a short distance. 
Thus the wheel itself does not come in contact with the 
shaft, an arrangement which makes dismounting very 
easy. Each wheel is driven by keys fixed in the shaft. 
An inverted T-shaped slot is machined in the rim of the 
wheel to receive the blades and distance pieces, which are 
introduced at a single opening. This opening is closed by 
a patented device, which, 1t is claimed, gives com- 
plete security, and has not failed in a single case. 
The blades are made of a special nickel steel alloy, accu- 
rately machined and carefully polished. The distance 
pieces are of ordinary mild steel. Each wheel, after blading, 
is individually balanced upon knife edges before being 
fitted to the shaft, and after the complete rotor has been 
assembled the whole is again balanced. 

The bearing pedestals form part of the feet of the tur- 
bine, and are, of course, cast with the lower half casing. 
The bearings are provided with gun-metal bushes lined 
with white metal, have large bearing surface, and are 
lubricated with oil under pressure, supplied by an inde- 
pendently driven pump. A small thrust block forms part 
of the forward hearing, the principal function of which is 
to locate the shaft and rotor longitudinally. The work 
which this bearing has to do is, however, slight, as the 
residual steam thrust is very small. 
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The thrust bearing is of the usual construction and is 
lubricated under pressure. The after end of the turbine 
casing is rigidly bolted to the gear case, but the forward 
foot is arranged to slide in a slipper guide fixed to the ship’s 
framing, in order to accommodate the expansion in the 
turbine casing and to preserve the longitudinal clearances 
between the rotors and the guide wheels substantially 
constant. 

To prevent the maximum safe speed being exceeded 
a cut-out governor of very simple design, driven through 
gearing from the main turbine shaft, comes into operation. 
This governor is connected with a Cockburn emergency 
valve, by Alex. Turnbull and Co., Limited, Bishopbriggs, 
and entirely cuts off the steam supply in the event of the 
speed exceeding the predetermined limit. The main 
mancmuvring valves are also by the same makers. There 
is very complete provision for continuity of operation in 
case of breakdown to either turbine, by means of a simple 
system of slip flanges, and total disablement should not 
readily occur, certainly not more so than in the case of 
reciprocating propelling machinery. An important feature 
in the arrangement of the cross connecting pipes is that 
in all cases they are below the platform level, thus giving 
a very clear and commodious engine-room. 

The gearing, as already mentioned, is hy David Brown 
and Sons (Huddersfield), Limited, Park Works, Lockwood, 
Huddersfield, who have prepared designs and specifica- 
tions which have been adopted by the Controller-General 
of Merchant Shipbuilding and circulated to various other 
manufacturers. The gear, as will be seen from the general 
arrangement, consists essentially of two primary reduction 
gear cases and one secondary. Of the two former one is 
connected to the high-pressure turbine, the other to the 
low-pressure turbine. The driven shafts of both primary 
cases are bolted to two driving pinions respectively, these 
latter being mounted inside the secondary case, and both 
engaging with one large driven wheel connected to an 
extension of the single propeller shaft. The total gear reduc- 
tion is 45 to 1, split upintoa ratio in both primary cases of 
7.9 to 1, and in the secondary case a ratio of 5.75 to1. All 
the gears are of the double helical type with a helix angle of 
30 deg. Each gear case is arranged as an independent 
unit; with suitable facings and connections for bolting to 
each other and to the turbines. The detail drawings 
show how the makers have discarded the practice of build- 
ing such large gear reductions in single casings. Separate 
casings not only facilitate manufacture, but enable each 
gear reduction to be made and erected as an independent 
unit, the whole being afterwards bolted together in correct 
alignment. : 

The two high-speed pinions are made from nickel 
chrome steel, suitably heat treated in order to provide a 
hard wearing surface. The final machining operation is 
carrie] out after the heat treatment, so as to ensure 
accuracy and to eliminate any errors due to distortion. 
The high-speed gear wheels are constructed with weldless 
forged steel rims shrunk on centres of tough close-grained 
east iron. The teeth of both wheels and pinions are 
accurately generated on special machines—a very essential 
point on account of the high peripheral velocity. The 
second reduction pinions are made from the same material 
as the primary pinions, and are designed with a coarser 
pitch to.suit the heavier load and reduced speed. The 
main wheel which takes the final drive consists of a cast 
steel rim shrunk on a cast iron centre, particular attention 
being paid to the rim casting to ensure that it is perfectly 
sound and homogeneous in structure. It is also subjected 
to a special heat treatment which closes the grain and 
toughens the material. 

All the pinions are forged solid with their shafts. The 
driven shafts, which carry the gear wheels, are made from 
forged steel, and are provided with half couplings at their 
rear ends, these being made solid with their respective 
shafts. One of the low-speed pinions is provided with a 
projection to couple to the turning engine, and the main 
shaft has a short projection at the forward end with a view 
to fitting a crank for a bilge and sanitary pump at a later 
date if desired. 

Flexible couplings are provided in order to connect the 
high-speed pinions with their respective turbines. These 
couplings are of the claw type, the claw pieces being secured 
in position with ring nuts. The outer sleeves of the 
couplings are made from high carbon steel forgings. 

All the bearings are made in halves. The high-speed 
bearing bushes are provided with gun-metal shells, all 
the others having cast iron shells: ‘The shells in all cases 
are lined with white metal. The outer shells are accurately 
machined both inside and outside, and grooves are turned 
and slotted on the inside to secure the white metal. The 
latter is carefully pinned after being run in and scraped 
after boring out, the necessary oil inlets and outlets heing 
provided. Arrangements in the form of tubes reaching 
to the outside of the casing are made to enable all bearings 
to be felt by hand while the machinery is running. 

The gear cases are made of tough close-grained cast iron 
and are strongly ribbed to minimise vibration. They are 
so arranged that the various shafts are all in the same hori- 
zontal plane, and each case is made in two parts with a 
horizontal joint corresponding to the plane of the various 
axes of the shafts. The joints are planed and scraped 
so as to be oil tight and secured together with turned 
bolts. The bolts are fitted where necessary for purposes 
of location. The cases are provided with ma hired facings 
for inspection doors, oil spray nozzles, and others for 
making connection to the turning gear and sanitary pumps. 
The aft end of the low-speed case is also provided with a 
facing for coupling to the thrust block. Each gear case 
has a ventilator fixed at the highest point to release oil 
vapour. 

Oil sprayers are provided for both the high and low- 
speed gears for the forward direction. The low-speed gear 
has four oil sprayers for each pinion and the high-speed 
gear has two for each pinion. Facings are also provided 
on the gear case in positions suitable for fitting nozzles 
if required for the astern direction of rotation. Drain 
holes are provided in the bottom of the cases to draw off 
the oil rapidly and prevent any possibility of the oil rising 
and coming in contact with the wheel rims, as this would 
cause serious oil friction with:a consequent drop in effi- 
ciency. The oil supply to the bearings is led to an annular 
recess in each bearing housing, from which it passes through 
the slot on the joint of the bush. Test cocks with funnels 
and sight glasses are provided for each bearing and are 
situated in a convenient position to enable the attendant 
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2300-H.P. SPEED REDUCING GEAR 
DAVID BROWN AND SONS, LIMITED, HUDDERSFIELD, ENGINEERS 
(For description see page 371) 
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GENERAL ARRANGEMENT OF SPEED REDUCING GEAR 
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to ascertain that the bearings are receiving their proper | 


supply of oil. 


A thermometer boss and tube are provided | 


in the recess at the outer end of each bearing to record the | 


temperature of the oil. The oil supplied to the various 
spray nozzles and bearings is taken from four distributors, 
of which there is one on each primary gear case, the remain- 
ing two being placed at the two ends of the secondary 
case. Each distributor is divided into two separate 
chambers, one to supply the spray nozzles, the other to 
supply the bearings. The supply pipes from the distri- 
butors to the bearings are provided with adjustable non- 
shut-off valves and the supply pipes to the nozzles have 
plug cocks, each fitted with its own locking device. 
The distributors on the primary cases have two outlets 
for the spray nozzles supplying the primary pinions, and 
four outlets for the four bearings on each primary case. 
Each of the distributors on the secondary case has four 
outlets for the spray nozzles and three outlets for the 
bearings. The distributor on the starboard side supplies 
the two starboard secondary pinion bearings and the aft 
main shaft bearing. The distributor on the port side 
supplies the two bearings of the port secondary pinion 
and the forward main shaft bearing. The oil supply is 
taken from a tank which serves for both turbines and 
gearing. 

As will be noticed the whole arrangement is very com- 
pact, and all parts have been specially designed with a 
view to accessibility and easy inspection. The weight 
of the gearing and its parts is approximately 33 tons, 
the total weight of the gearing and turbines being about 
55 tons. 








Five Railway Accident Reports. 





Wirutn the last few weeks there have been issued by 
the Board of Trade the reports by Colonel Pringle on six 
railway accidents: Millom, Furness Railway, November 
20th ; Pantyffynnon, Great Western Railway, December 
2nd ; Cornholme, Lancashire and Yorkshire, January 7th ; 
and Park’s Bridge Junction, South-Eastern and Chatham 
Railway, January 13th ; also one report on two collisions 
—January 13th and February 12th—on the Liverpool 
Overhead Railway. 

The Millom accident was peculiar, in’ that the train 
concerned was nominally a goods train, but, for the con- 
venience of some workpeople, a passenger van and three 
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third class coaches were attached at Ravenglass to take 
them home. As the train was entering Millom Station the 
coupling broke between the van and the first coach with the 
result that the continuous brake was automatically applied 
to the engine and passenger vehicles. The wagons not 
being braked continued on their course, and a collision 
ensued in which one passenger was injured. 

The Pantyffynnon collision was caused through a signal- 
man, after having accepted a goods train, setting his 
points and lowering his signals for a passenger train to 
cross the path of the goods train. The outdoor signals 
were, of course, against the latter, but a defective signal 
wire allowed a distant signal to indicate “‘ clear,”’ so that 
the goods driver overran his signals and came into collision 
with the passenger train. Nineteen passengers and a 
guard were injured. 

The Cornholme collision arose through the driver of 
a passenger train ignoring the definite warnings he received 
that, owing to the telegraph wires being down as a result 
of the snowstorm of January 4th, he should proceed 
cautiously in order to stop short of any obstruction. The 
tail end of a goods train stood outside the home signal at 
the next station, but the enginemen failed to see it until 
20 yards away. 

The collision at Park’s Bridge Junction occurred in a 
dense fog, which prevented the driver of a Bromley train 
from seeing that the signals were against him. 

The Liverpool Overhead Railway was, as is generally 
known, the first line in this country to be signalled auto- 
matically. The work was done in 1893, long before track 
circuiting was anything more than an experiment. The 
signals are lowered electrically and are held off mechani-- 
ally. As soon as a train passes a signal the wheels depress 
a “* replacer”’ bar, which releases the pawl holding the 
signal ‘‘ off,” so that it goes to danger. There are also 
‘* maker ” bars, which cause the solenoids on the signals 
and the arms to be lowered. The circuit 
to the solenoid passes from the ‘‘ maker ”’ bar through the 
intermediate stop signal and ensures that it is at danger 
before -the other signal can be “ cleared.”” In foggy 
weather the outer home signals are kept lowered by means 
of a switch which simultaneously carries the ‘“‘ maker” 
bar circuit a section further back,so that there are two 
sections instead of one between all trains. It may be 
added that, although the railway was opened over twenty- 
five years ago, this is the third occasion only on which 
the Board of Trade has considered it necessary to inquire 
into an accident—the previous occasions were: (1) the 
fatal fire at Dingle, and (2) a buffer-stop collision at 
Seaforth Sands—and this despite the fact that last year 
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the railway carried over 16,000,000 passengers and in 
each year since 1911 over 10,000,000 passengers. 

Both the collisions concerned in the present report 
occurred in fogs and neither mishap was serious. The 
cause of the first was not madeclear, but it was probably 
due to a signal failing to go to danger properly. The 
second was due to an erroneous impression that a signal 
had failed. Colonel Pringle concluded his report on the 
two accidents thus :—“ The evidence in these two cases 
shows that there is much to take exception to in many 
directions in regard to automatic signalling and block 
instrument working on this electric railway. The failures 
of the mechanical replacers appear to be numerous. The 
automatic system of signalling adopted lends itself to the 
display of incorrect indications if signals are passed at 
danger. There are several possible causes of failure, both 
electrical and mechanical, in the automatic train stop 
arrangements. The company introduced block telegraph 
working as an additional safeguard to meet failures of 
automatic signalling. But the type of block instrument 
—two position without disc indication—used and the 
instructions for acceptance and dispatch of trains are both 
unsatisfactory. Irregularities in working the bell code 
have developed, and it is probable that misunderstandings 
not infrequently arise. It is, therefore, doubtful whether 
any additional safety is secured by the method of block 
telegraph working in use. 

“It is necessary that the automatic signalling be improved 
in the following directions :—(1) Replacing mechanism : 
If a reliable mechanical replacer cannot be obtained it 
will be advisable to revert to ithe old system, whereby 
the outdoor signals were held ‘ off’ and replaced electric- 
ally. (2) Train stops should be fitted at all fixed signals, 
of a type that will ensure that, when failures occur, they 
shall be in the safety and not in the danger direction, as 
at present. In this connection the press switch, for allow- 
ing drivers to pass signals at danger without haying their 
brakes applied, should be put in a position where it cannot 
be operated by the driver from his cab. (3) Switching 
arrangements, in connection with pegging down signils, 
should be devised so that, if left m the wrong position 
when signals are again brought into use, instant detection 
is ensured. If a reliable automatic system of signalling 
and train control can be arranged it will not be necessary 
to retain block telegraph working, which in itself is ill- 
adapted for a frequent service amounting to eighteen or 
twenty trains an hour. The three-position block instru- 
ment is, in any case, to be preferred to that in use. There 
should also be telephone communication to all stations to 
both platforms.” 
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Institution of Naval Architects. 
No. II.* 


THE last paper presented on the first day of the 
meeting of the Institution of Naval Architects was 
entitled “The Naval Construction Corps of the 
United States Navy.’ by Constructor-Commander 
S. V. Goodall. 

Sir E. Tennyson d’Eyncourt said the account given 
by the author was extremely interesting, and it had 
been derived from experience gained in the United 
States over a period of fifteen months, during which 
time Commander Goodall had been in close touch 
with the work of construction and repair. He had 
consequently had a splendid opportunity of studying 
the work of the American Construction Corps. The 
great difference between the American Corps and our 
own Royal Corps of Naval Constructors was that the 
British Corps was civilian in constitution and the 
American essentially naval. Those in the British 
Corps were shipbuilders from the time of their entry 
in the dockyards until they passed through the course 
at the Royal Naval College. They thus obtained a 
full knowledge of the design and construction of war- 
ships both in theory and practice. Under the 
American system less time was paid to the practical 
side of shipbuilding, although more naval and sea 
experience was given than under the’ British system. 
His own impression was that the merits of the two 
systems required to be judged very carefully to 
ascertain which was likely to give the best results. 
Referring to the design of the ships built in the two 
countries during the war, the American designs were 
certainly of extraordinary merit, and showed certain 
advantages, particularly in regard to the accommoda- 
tion of the crew, but he could not help thinking that 
in many practical and essential features British ships 
were superior. 

Commander McBride said that the character of 
the co-operation between the American and British 
navies during the war period had not even yet been 
fully realised. With regard to the methods of train- 
ing ship constructors in the two countries, it was 
extremely difficult to make comparisons, and it 
would be generally agreed that each method presented 
advantages which the other did not exhibit. 

Mr. L. C. Woollard, referring to his association 
with the Greenwich establishment, emphasised the 
need that practical training should begin at a young 
age—at fourteen or a year later. Then there was the 
question of the general education of those intended 
for the Corps of Naval Constructors, to which more 
attention was being paid than in the past, so that it 
seemed probable the leaving-school age would be 
still further raised. There was an idea prevalent 
that mathematical training was carried to extremes 
at Greenwich, but the mathematical course there was 
@ very varied one, and had been reduced somewhat 
during recent years. It should not be overlooked 
that the habits of thought and deduction which come 
from careful training in mathematics were extremely 
valuable, and care should be taken not to sacrifice 
that great advantage. 

Constructor-Commander Goodall, in reply, com- 
mented on the advantage enjoyed by the American 
student in going to sea for two years. In many 
cases he visited foreign countries during the course 
of his sea training, which broadened his outlook, and 
he personally regarded the two years so spent as a 
very useful part of the American training. He was 
glad that Sir Eustace d’Eyncourt considered the 
American system worthy of study with a view to the 
application of it in some measure to the British 
service. 





The} first paper on the agenda when members re- 
assembled on the morning of April 10th was that by 
Mr. A. E. Seaton on “‘ The Work of the British Marine 
Engineering Design and Construction Committee.” 

Mr. D. B. Morrison, in opening the discussion, 
expressed the indebtedness of the marine engineering 
industry for this report. The success achieved was 
in no small measure due to the work of Mr. Seaton as 
chairman. Pre-war conditions with regard to rules 
for marine boilers were familiar to most of them, 
and the surprise was that the reform movement had 
not taken shape at an earlier date. The Committee 
was perhaps the most powerful ever formed in con- 
nection with boiler construction, including as it did 
in its membership manufacturers, superintendent 
engineers of shipping companies, consulting engineers, 
steel makers, scientific men, and the engineers of the 
Classification Societies and the Board of Trade, 
although the last-named only attended unofficially. 
The whole-hearted assistance given by superintendent 
engineers of shipping companies was particularly 
welcome. The points in the minds of the Committee 
were first safety, then efficiency, and then adequate 
appreciation of the physical properties of metals used 
in boiler construction. The whole of the meetings 
had been extremely well attended, and he had never 
been on a committee which showed such enthusiasm. 
Mr. Hamilton Gibson had carried out a large number 
of tests which had been of great use to the Committee. 
The suggested rules were practically completed last 
year. He desired to refer to the position taken up 
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by the Board of Trade, but his remarks were intended 
as a reflection on the system, and not on the Chief 
Engineer to the Board of Trade. In January last 
the Board of Trade issued a pamphlet, which was 
never brought officially to the notice of the Com- 
mittee, although in that pamphlet, which suggested 
amendment of rules, many of the Committee’s recom- 
mendations had been adopted. The anomalies which 
existed were referred to in Mr. Seaton’s paper. It 
was a serious thing for the shipowner that a boiler 
designed for a working pressure of 180 Ib. should only 
be licensed by the Board of Trade for 149 Ib., and in 
a case he had in mind it meant the sacrifice of } of 
a knot speed. If it were not serious, it would be 
childish and a solution would have to be found. 
It would be found. The general attitude of the Board 
of Trade towards the industry might be gathered 
from the fact that, although there was a Technical 
Committee which had been appointed by the Institu- 
tion of Naval Architects, of which he personally had 
been a member since its formation, that Committee 
had never been recognised by the Board of Trade, or 
its assistance sought in any way. He contrasted 
that with the attitude adopted by Lloyd’s Register 
of Shipping towards its Technical Committee, which 
had been of great assistance to the Register as well as 
to the industry. He would suggest to the Board of 
Trade that it should descend from its high aloofness, 
cut down its red tape entanglements, come out into 
the open, and join forces in the common interest. 
It was necessary to look to the future. Great Britain 
would have to face unparalleled competition abroad, 
and while other countries were preparing for the 
struggle we were frittering away our opportunities 
in a criminal manner. After the interview at the 
Board of Trade to which he had referred it was decided 
that a conference should take place at which an 
endeavour should be made to get rid of the existing 
anomalies in the rules governing boiler construction. 
He hoped that conference would take place at an 
early date. 

Mr. T. Carlton (Board of Trade), in the course of 
a long contribution to the discussion, referred to the 
great amount of work done by the Committee and to 
the valuable information which had been obtained 
from its work. The formule evolved followed very 
closely on the lines either of the Classification Societies 
or the Board of Trade Rules, but differed owing to 
the adoption of the thirty-second of an inch as a unit 
dimension of thickness. There was also some reduc- 
tion in scantlings. particularly in flat plates in posi- 
tions where they were not exposed directly to the 
action of fire. The Board of Trade had been criticised, 
but it should be borne in mind that the Marine Depart- 
ment of the Board had to carry out statutory obliga- 
tions imposed upon it by Act of Parliament. These 
obligations were set out at great length in the Merchant 
Shipping Act of 1894, and a very important effect 
of that Act was to make it obligatory that a vessel 
carrying more than twelve passengers must be 
inspected or surveyed by the Board of Trade. The 
Board had never suggested that the boilers of ships 
classed by the Registration Societies were unsafe. 
The object of the Board of Trade Rules was solely 
to ensure a good margin of safety to the travelling 
public, and the direct responsibility of the Board in 
this matter could not be evaded. In reply to the 
crities, he would point out that although the Board 
of Trade was in close touch with Shipowners’ Associa- 
tions, Chambers of Commerce, and kindred bodies, 
no pressure, as far as he knew, had ever been brought 
to bear on the Board by any of these associations in 
connection with the rules of engines or boilers. Refer- 
ence was made in the paper to improvements in 
modern boiler construction. That was not disputed, 
and the Board’s rules worked in this direction, par- 
ticularly in removing the designing of the boiler from 
the boiler shop to the drawing-office. There were, 
however, records of shell plates of modern steel 
boilers failing to withstand the hydraulic test at 
pressures below double the working pressure, and in 
some cases where the boiler shell did not split entirely 
cracks of a most dangerous character had been dis- 
covered. Other cases had occurred in which cracks 
under butt straps or laps of the plate had developed 
at the rivet holes after the boiler had been in service. 
These things had happened in spite of the fact that 
the material had passed all the prescribed tests, and 
until these failures had been satisfactorily explained 
and made preventable the alteration of the rules for 
boilers was a very serious question. Copper 
steam pipes had probably been the cause of more 
fatalities in engine-rooms and boiler-rooms than any 
other part of the machinery of a ship. In his opinion 
the failure of such pipes was not a question of quality, 
but to injury due to gassing during the brazing pro- 
cesses, to fatigue due to excessive vibratory move- 
ments, and, as Mr. Milton had pointed out, to the 
disintegration of the brazing at the longitudinal 
seam. For this reason the Board had discouraged 
the use of copper for main steam pipes, and in 
passenger ships these pipes had for many years past 
been made wholly of iron or steel Mr. Seaton had 
stated in the paper that the stress on iron or steel 
pipes was only 3000 lb. per square inch by Board of 
Trade Rules and 6000 lb. by Lloyd’s Rules. That 
was not correct ; the stress allowed for solid drawn 
pipes was the same in each case, and for welded pipes 
the stress allowed by Lloyd’s for pipes a quarter of an 
inch thick was only three-fourths of that allowed by 





the Board of Trade Rules. He fully appreciated the 
work of the Committee, which by its very constitution 
was entitled to great weight. The Board of Tradg 
had already made important modifications in its 
rules. The factot of safety for the shell had been 
reduced, the load on large through stays had been 
increased about 16 per cent., and there had been g 
10 per cent. increase in the case of large boilers. 
believed that for economy of material the amended 
rules would bear favourable comparison with those 
of any of the leading foreign countries. The modifi. 
cations were not yet in their final form, and arrange. 
ments were, he understood, being made for a con. 
ference to be held to bring about the adoption of g 
common set of rules. 

Mr. J. T. Milton expressed satisfaction that it had 
been decided to call a conference to bring about the 
unification of the rules. It had seemed until Mr, 
Carlton had made his statement that the Board of 
Trade did not intend to recognise the work of the 
Committee in any way. One of the most important 
elements of the Committee was composed of the super. 
intendent engineers, who had given valuable informa. 
tion as to the difficulties that occurred under service 
conditions. The Technical Committee of Lloyd’s 
Register, which had been in existence for about 
thirty years, had no superintendent engineers in the 
membership, but the main committce of Lloyd’s 
Register included a number of prominent. ship. 
owners, who were always advised by their super. 
intendents when any alteration of the rules was pro- 
posed. The Technical Committee had been of great 
use to Lloyd’s Register in connection with the drawing 
up of rules, and it would be a wise step if the Board 
of Trade would utilise the services of a similar com- 
mittee. It was felt that the Board of Trade ought 
to have at its disposal advice on technical matters, 
not from one man, but from mxny. None of the 
rules of Lloyd’s Register in connection with machinery 
could be altered in any way without consulting the 
‘Technical Committee. 

Mr. J. Hamilton Gibson also emphasised the great 
advantage to the Committee in having upon it a 
number of superintendent engineers. One ot the 
difficulties of the designer was that he was always 
dealing with new problems on insufficient data. 
Superintendent engineers had a large fund of expe- 
rience on which to draw, and in eases of doubt at 
the deliberations of the Committee it was the opinion 
of the superintendent engineer which had turned the 
seale. 

Mr. Sterry Freeman said that, broadly speaking, 
the proposed new rules would reduce the thicknesses 
of material throughout the boiler and in particular 
the factor of safety of boiler shells. He understood 
that over 80 per cent. of all the boilers manufactured 
in this country during the past thirty vears had been 
constructed with the factor of safety practically the 
same as that now recommended. There were three 
cases on record where a boiier shell had failed in work- 
ing conditions under steam. They were in Dutch- 
built boilers using German-made steel. Another 
instance was of a land boiler where the shell plating 
had ruptured, but in view of the very large number 
of boilers at work these exceptions were negligible. 
The really vital point was that there should be abso- 
lutely identical rules, coupled, of course, with absolute 
freedom of design within these rules. What was 
needed was more production, a unified standard of 
material, a single set of rules, less work in the drawing- 
office, fewer surveyors testing the same material, and 
a free market for the finished boiler. The fact that 
the Board of Trade requirements relating to marine 
boilers were in excess of the requirements of the 
Classification Societies operated in restriction of 
trade. All weleomed the prospect of complying with 
one set of rules instead of two or more, and of finding 
that ships built to the requirements of the Classifica- 
tion Societies might be easily and economically 
adapted to carry passengers. The passenger services 
of the world were being severely taxed at the present 
time and the country’s trade being restricted, in that 
vessels whose safety could not reasonably be impugned 
were not permitted to carry passengers without 
incurring the handicap which the Board of Trade 
put upon them. There was no reason for impedi- 
ments to be placed in the way of shipowners who 
desired to take every opportunity of increasing the 


volume and variety of their business. To shut out 


the British shipowner from possible passenger ser- 
vices that he might undertake, or in so doing to 
penalise him by reducing the efficiency of his plant, 
was not a policy which appeared sound, and these 
restrictions on trade should be swept away where 
they served no useful purpose. 

Mr. J. Foster King said he had suggested an agree- 
ment on this matter a good many years ago, but the 
various authorities concerned did not give the pro- 
posal a favourable reception. They were, however, 
clearly moving in the direction of agreement to-day, 
and the British Corporatién Committee was quite 
willing to accept the proposed rules put forward by 
the British Marine Engineering Design and Construc- 
tion Committee. He hoped that the conference 
which was to be called-by the Board of Trade would 
lead to the adoption of common rules for marine 
boilers not only for the British Empire, but for the 
whole world. : 

Mr. Seaton having briefly responded, the discussion 
terminated. 
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| In the third equipment arrangements are made for 
| supplying two ares, one of which derives its current, 
| as in the case of the first two, from the main dynamo, 

which also serves to propel the vehicle through the 


Electric Welding and Welding 


Appliances. | intermediary of a motor, while the other derives its 

No. X.* current from a small separate direct-coupled petrol- 

‘HINES AND APPARATUS FOR ARC WELDING electric generating set. Exterior and interior views 
MACHI tesatiainalh of one of the second type of equipments are given in 


| Figs. 47, 48, and 49, while an exterior view of another 


LarcE numbers of portable generating sets designed | design is given in Fig. 50. The chassis in all three 
for are welding in works and shipyards have been | cases is the same as that of the firm’s 40 horse-power 





doors for lighting and ventilation, and on the off side 
with one window and louvres. The driver’s cab is 
boarded up on the off side, and there is a hinged door 
on the near side. A sheet-steel weather screen is also 
provided. At the back of the cab folding doors give 
the driver access to the welding control gear, so that 
he can manipulate it from his seat. In the interior 
of the body, on the near side, there is a locker seat 
extending for about half the length, and a bench 
fitted with a vice, and provision underneath to contain 
cable for conveying current to the welder—and 




















Fig. 45—HOLMES PORTABLE GENERATING SET FOR ARC WELDING 


supplied by J. H. Holmes and Co., of Newcastle-on- | standard;vehicles. The prime mover is a 40 horse- 
Tyne. The particular arrangement adopted by this | power petrol engine, which is direct coupled to an 
frm is shown in Fig. 45. The generating plant | electric generator, designed to give 80 to 100 volts, 
consists of a four-cylinder petrol engine of 28 brake | and compound wound to give a level or slightly fall- 
horse-power running at 850revolutions per minute, | ing voltage curve. or propelling the vehicle this 
coupled to a direct current compound wound dynamo | machine, of course, supplies current to the motor, 
having an output of 250 ampéres at 65 volts. This! which in turn drives the back axle through a cardan 
voltage, it will be noticed, is considerably lower than 
that employed in some cases of arc welding. The 


pneumatic hose if a compressor is fitted—occupies 
the remaining space on that side of the body. 

The switchgear and resistances for the welding 
circuit are fitted in the front portion of the body on 
the off side. The cables from this gear run down 
through the floor to terminals on either side of the 
body. From these terminals the cables can be taken 





plant is mounted on a combined bed-plate,fand has a 
special framework which enables the equipment to 
be easily lifted and moved from place to place. On 
the framework is also fixed a radiator for cooling 
the circulating water, the air being drawn through 
it by means of a fan driven from the dynamo shaft. 
There is also mounted on the framework a small 
switchboard carrying a single pole switch, double 
pole fuses, shunt regulator, volt meter and ammeter. 
The special resistance used in conjunction with this 
plant is shown in Fig. 46. It has four switches 
mounted on a slate base in front of the resistance. 
The four switches have capacities of 100, 75, 50 and 
25 ampéres respectively. The resistances are so 
connected up that it is possible by different combina- 
tions of the switches to obtain currents of from 25 
up to 250 amperes in ten steps of 25 ampéres each. 
The resistance is built up of cast iron grids, having the 
tirm’s patented stiffening arrangement, which 
strengthens the grid and, it is claimed, makes it 
absolutely rigid, thus preventing breakages due to 
movement or vibration. 

Numerous self-propelling arc welding equipments 
have been supplied to shipbuilding and are welding 
companies in London, Belfast, Cardiff, Glasgow, 
Liverpool, South Shields, &c., by Tilling-Stevens, 
Limited, of Victoria Works, Maidstone. This com- 
pany has developed three types of equipment, in 
each of which the vehicle is self-propelling, and is 
driven by the well-known petrol-electric combination 
which is associated with the name of the firm. In 
the first case the vehicle has an ordinary lorry type 
body on which, at the back of the driver’s cab, is 
* compartment for containing the control gear and . 














equipment, thus leaving a large proportion of the 
platform free for ordinary carrying purposes. In 
another form, which we gather is the more popular 
of the two, the vehicle is provided with a box-type 
body, which serves as a workshop and a mess-room : 
for the operators, as’ well as for containing the welding shaft and worm gearing. The control of the vehicle 
gear and accessories. This type of vehicle is frequently | When travelling on the road is effected by means of 
fitted with a petrol-driven air compressor for driving | the engine throttle and a resistance, which varies 
pneumatic tools. Both of these equipments are the strength of the generator and motor fields, the 


intended for supplying th tf nly, | entire range of speed being controlled by the throttle 
dad ae arenipeser cede mentite & | pedal and resistance lever. The body is of the box 


| type, and is provided on the near side with hinged 


Fig. 46—HOLMES RESISTANCE 





* No. IX. appeared April 11th. 


FRAME FOR ARC WELDING 


to where the arc is required. The welding leads are 
supplied in convenient lengths, which can be thimbled 
together as required, and junction boxes are provided 
for the insulation and protection of temporary 
connections. 

The plant is designed to weld mild steel plates 
from }in. to 2in. thick and upwards, and for all 
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| | 
descriptions of steel and iron forgings and castings.| Two machines have been chosen to illustrate the | at 60 volts. The motor is of the three-phase ¢ © 
The output of the dynamo is from 18 to 20 kilowatts. | special products of the Crompton firm. They are and the direct-current generator has three windings 
When the car has been taken to the place where the | shown in Figs. 51 and 52. The former shows a and a separate exciter, so that effects which have 




















Fig. 47—TILLING-STEVENS LORRY EQUIPPED FOR ARC WELDING 


repairs are to be carried out, the controller lever on , petrol-driven self-contained welding set, the engine, | been discussed earlier in this article in connection 
the steering column is put into the neutral position, | petrol tank, oil tank, radiator, generator and switch- with other machines are obtainable. 
snd the main switch on the welding switchboard is | board being mounted on one bed-plate, so as to be| As examples of some of the electrode holders for 








Fig. 48—TILLING-STEVENS ARC WELDING LORRY—INTERIOR Fig. 49—TILLING-STEVENS ARC WELDING LORRY—DRIVER’S SEAT 


closed. The motor is then entirely out of the circuit, ; readily portable. The generator, which is compound- } metal or carbon electrodes now being used, we may 
end the engine and dynamo are set ready for gene-| wound to give any desired characteristic, and is of | draw attention to Fig. 53, which shows two types of 
rating current for welding. 

Another firm which has specialised in the manu- 
facture of, machines for supplying current for arc 
welding is that of Crompton and Co., Limited, of 
Chelmsford, and it has turned out some large machines 
for this particular class of work. It makes machines 
of various types from those designed to keep one single 
are going to those intended to supply current to 
several seperate welders working in parallel, each 
with his own steadying resistance. Such generators 
as the latter are simply compound wound, so as to 
give a level characteristic and to ensure stability. 
They do not differ essentially from ordinary com- 
pound-wound dynamos, and do not therefore call 
for special comment or for more detailed reference. 
Single welder mechines, however, may sometimes 
be compound wound so es to give a falling charac- 
teristic, that is to say, be over compounded so that 
increase in current tends to reduce the voltage, or 
they may have three windings, one of them energised 
from a separate exciter. Then, again, the machines : i 
may either be motor-driven, the motor being either ; ‘ — iain mi 
for alternating or direct current. All the Crompton 
machines intended for are welding purposes are, so 
we understand, designed to withstand overloads of 
25 per cent. for two hours, 50 per cent. for short 
periods and 100 per cent. momentarily. To make a 
provision of this kind is distinctly wise, because the 
duty of a welding generator is without doubt ex- . 
tremely arduous, since the load is a very varying Se a ne ae 
quantity. In the case of a small generator, supplying 
only one welder, the variation may well amount, | 5 kilowatts capacity at 110 volts when running at | holder. That on the left is intended specially for 
momentarily, to overloads of twice the normal, the | 1500 revolutions per minute. The machine shown in | use with metal electrodes up to No. 6 gauge, and in 
load rising instantaneously from zero value. Fig. 52is a motor generator of 12 kilowatts capacity ' it the electrode is gripped by spring action, and there 
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no binding screws to manipulate. The heat | 

rd is of vulcanised fibre. The holder on the right | 

js of a heavier pattern, and is intended for carbon | 

or graphite electrodes, from fin. up to in., and for | 
up to 250 ampéres. The heat guard is of | 


are 


rents 
pi] Both these holders are made by the Equip- 
ment and Engineering Company, which also supplies 


a still heavier holder, designed to take electrodes up | 
lin. in diameter, and to be suitable for currents | 


to 
of 400 ampéres. 


selves that what is employed will, if properly used, 
afford the necessary protection. 


In this connection there arises the question of the | 
best type of glass to use. It must be admitted that | 


hitherto this aspect of the matter has been treated 
by many—though not by all—in a far too haphazard 
manner. Notable examples to the contrary were the 
labours of such investigators as the late Sir William 
Crookes, who devoted much careful study to the 
production of glass, which, while affording a goodjview 

















Fig. 51—CROMPTON SELF-CONTAINED ARC WELDING SET 


According to Mr. A. M. Candy, as set out in a 
paper which he read in November last before the 
Pittsburg Section of the American Institute of 
Electrical Engineers, the carbon holder, as used in 
the United States, comprises an aluminium rod, 
one end of which is fitted with a connection for 
attaching the feeder cable, while to the other end 
is welded a tube which contains two jaws or clamps 
for holding the electrode. The portions of the 
clamps which are in the tube are tapered, so that 
when forced into the tube they grip the electrode 
firmly. The cable end of the holder is furnished 
with an insulating, heat-resisting handle, and a 
dise shield to protect the operator, not only from 
electric shocks but from the heat and light rays 
emanating from the arc. The electrode is of solid 
graphite, usually one inch in diameter and from 
six to eight inches long. The holder, which is 
intended for currents up to 500 ampéres, is, Mr. 
Candy explains, sufficiently light to be handled 
ensily and is strong mechanically. For heavier 
currents a larger holder is necessary. The metal 
electrode holder as used in the United States— 
and we repeat here that in that country bare 
metal electrodes were much more extensively used— 
at all events until comparatively recently—than 
were covered electrodes, whereas the reverse is the 
case on this side of the Atlantic—is considerably 
lighter than the carbon holder, and the dise shield 
is generally omitted because the heat at the arc 
is much less intensive. The electrode is clamped 
in the holder by a cam device, which is so designed 
as to be capable of accommodating electrodes of 
various diameters. 

The forms of screens employed for the protection 
of the eyes and faces of operators when engaged in 
are welding are numerous and varied. We illustrated 
one of them in an earlier article, and we might deal 
with many more but for the fact that no really useful 
purpose would be served by doing so. The fact of | 
the matter is that it does not matter what shape or | 
form they take as long as they afford efficient pro- | 
tection. For some classes of are welding the necessity | 
for protection is considerably less -urgent than in | 
others. The long carbon are, for instance, has a | 
much more potent effect on the surfaces of the human | 
body than have the considerably shorter arcs with | 
which some types of coated metal electrodes operate. 
Even so, we have seen cases in which only a screen | 
held in the hand was employed for carbon are welding, 
while much more elaborate precautions are sometimes | 
taken by coated electrode welders. It is quite clear, 
therefore, that there is no reason why the screens or | 
shields should be of any particular shape, though 
it would be as well for factory owners to satisfy,them- 





| of the work, would protect the eyes of workers. 
The problem, however, has not, we think, yet reached 
a definite solution, though several different kinds of 
| ** safety” glasses have been evolved, and many com- 
| binations of coloured glasses are in use. 

It is comparatively easy to select a combination 
of colours which will cut off a very large percentage 
of the harmful rays, whether of light or heat, and 
which will at the same time enable the worker to see 





It has to be remembered that it is not only the 
visible light rays which have to be guarded against ; 
there are also those in the infra-red and ultra-violet 
ends of the spectrum. Glass which may cut off those 
| at the one end may allow the free passage of those 
at the other. It has, however, not been beyond the 
powers of science to provide a solution to the problem. 


| Certain glasses having greenish tints have been found 


| to give excellent results, and it is rather curious that 
| they have not been more extensively used in this 
country than has, so far as we are aware, been the 
| case. Glass having tints of this character and capable 
of passing a large proportion of the visible rays, has 
considerable vogue amongst welders in the United 
| States, especially that made by the Corning Glass 
' Company, of Corning, New York. Gold-plated glass’ 
has also a remarkable capacity for stopping heat rays, 
but it is inferior in transparency to other glasses. 
The following summary of the effective means for 





iti 









ea ly 


== 









“THe Encineca” Swain Sc 


Fig. 53—E. AND E. COMPANY ELECTRODE HOLDERS 


eye protection against the various harmful radiations 
that are particularly associated with welding opera- 
tion, forms the conclusion of an article recently 
written on the subject by Mr. W. 8. Andrews, of the 
Consulting Engineering Department of the General 
Electric Company of America, and will doubtless be 
| read with interest, It appeared in the December 
number of that company’s Review, from which we 
have already quoted in a preceding article :— 

(1) “‘ The intense glare and flickering of the visible 
rays should be softened and toned down by suitably 
coloured glasses, selected by an expert and having a 
depth of colouration which shows the clearest definition 
combined with sufficient obscuration of glare, which last 
feature can be best determined by the individual 
operator. 

(2) “‘ When infra-red rays are present to a dangerous 
degree, a tested heat-absorbing or heat-reflecting glass 

















Fig. 52—CROMPTON MOTOR GENERATOR SET FOR ARC WELDING 


what. he is doing perfectly well when once the arc 
has been struck. With many such combinations, 
however, it may be quite impossible, with ordinary 
illumination, to see anything at all of the work. Such 
a disability cannot be helpful, though we must admit 
that, when observing the operations of workers using 
combinations of coloured glasses through which 
ordinary daylight could only be faintly seen, we have 
been struck by the small amount of hindrance it has 
been. 


should be employed, either in combination with a 
suitable dark coloured glass, when glaring visible 
light is present, or by itself in cases where the visible 
rays are nct injuriously intense. 

(3) “In guarding the eye from the dangerous 
ultra-violet rays, it must be carefully noted that 
‘ pebble ’ lenses are made from clear quartz or natural 
rock crystal, and this material being transparent to 





these rays offers no protection against their harmful 
features, On the other hand, ordinary clear glass is 
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a@ protection against these rays when they are not 
very intense, but dark-amber or dark-amber-green 
glasses are absolutely protective. Glasses showing 
blue or violet tints should be avoided, excepting in | 
certain combinations wherein they may be used to | 
obscure other colours.” 


| 





Automatic Doors for Colliery | 
Haulage Ways. 


A VERY simple, yet effective, means of automatically | 
opening and closing the doors of an air lock situated in 
the haulage-way of a colliery is described in a paper by 
Mr. Clement Fletcher recen ly contributed to the Man- 
chester Geological and Mining Society. 

The provision of these doors was entailed by a re-arrange- 
ment of the ventilating system in the pit which necessi- 
tated the passing of the tubs without allowing much air 
to pass at the same time. The air pressure is such that 
the ddors are subjected to a total load of about 200 lb., 





Door Der Fall 
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to Ciose | 








although the speed of the haulage is 2 miles an hour, little 
or no shock is apparent to the apparatus and gear. The 
doors were erected in 1911; <no stoppages have occurred 
since then, and no trouble has been experienced, except 
through brokén or bulged tubs catching the lifting chains, 
or through a mistake of the lasher-on in spacing the tubs 
too near together, thereby causing the second train of 
tubs to begin to open the doors before the first train has 
completed the closing. When this occurs the small 
galvanised rope breaks, but it is not necessary to stop and 
repair it, as the doors can be easily operated by hand by a 
lad for the remainder of the shift. 
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THE COMBUSTION CAPACITY OF ATMOSPHERIC ATR. 


S1r,—Supplementing my letter of the 24th inst., a Lancashire 
boiler doing good work with the fuel at disposal averaged over 
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Fig. 1—DIAGRAM SHOWING METHOD OF OPERATING DOORS IN COLLIERY HAULAGE WAYS 


and they are thus made of fin. sheet iron stiffened by T 
iron. The dimensions of the doors are 4ft. 3in. high by 
3ft. 10in. wide—just sufficient to pass the tubs. The 
arrangements for automatically operating the doors are 
shown in the drawings, from which it will be seen that they 
work vertically in machined gun-metal grooves. Each door 
is controlled by two Hans Renold’s roller chains. One 
end of each chain is attached to the door; it then passes 
over a countershaft—see Fig. l—round the sprocket 
wheels on the driving shaft, and is again attached to the 
door, thus forming an endless chain. The driving shaft 
is placed below the tub rails, and is secured to the timber 
framework. This driving shaft has keyed on to it, in addition 
to the sprocket wheels, a rope wheel 12in. in diameter. 
A flexible galvanised rope in. in diameter passes twice 
round the driving wheel, then round suitable return wheels, 
and is attached to a tripper or operating catch. This 
operating catch is in the form of an L-leg, and is mounted 
on @ small travelling carriage that runs in a channel iron 
groove fixed 3in. clear of the haulage rope. The action is 
as follows :—When the tubs—which are attached to the 
haulage rope by clips—arrive at the point A—Fig. 1—the 
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a period of 15 hours 10.1 per cent. CO, gas, the maximum 
recorded was 14 per cent., and over 5 consecutive hours the 
average was 12 per cent., the reduced average being due to the 
necessity of cleaning fires. When the boiler shed was externally 
clean and the inside surfaces fairly clear of scale, the temperature 
of the flue gases leaving the boiler averaged 460 deg. Fah., or 
122 deg. Fah. higher than the temperature of the steam ; but 
after about a month’s work this temperature increased to 560 deg. 
Fah. The losses in B.Th.U. therefore amount to 2400 B.Th.U., 
or over 18 per cent. in the latter case and about 1900 B.Th.U. 
in the former, or 14.76 per cent. on a fuel having a heating value 
of 13,000 B.Th.U. 

There are certain losses inevitable in producing steam, and 
the extraordinary high thermal efficiencies so often published 
do not help one to any great extent. First, there is the loss in 
heating up the plant itself, and which is never referred to, 
although it affects the whole subject of the economical burning 
of fuel. Radiation both from the furnaces, boiler, and brick- 
work cannot be altogether prevented, although it can be modi- 
fied ; then there is the loss in flue gases creating the draught, 
loss due to insulation of internal and external surfaces which are 
of a progressive nature, loss due to cold air passing up flues 
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Fig..2—ENLARGED VIEW OF 





OPERATING MECHANISM 


at the same time by both the makers of the plant and tho user,’ 
staff the thermal efficiency arrived at in the former case was over 
74 per cent., while by the latter it was just 64 per cent. This 
result was highly interesting and educational. On analysing 
details the difference was found to be due to two causes—first, 
the amount of moisture in the fuel, and secondly, to the tem. 
perature of the feed-water, both being to the disadvantage of the 
user. I will make no further comment than to say that there are 
optimists in this world after all; but woe betide the man that 
expects such results as general and arranges his plant accorg. 
ingly, yet he will be blamed for wasting so many million tong 
of precious fuel per annum. 

I should perhaps mention that in my previous letter allowance 
was made for losses in flue gases due to cleaning fires at intervals 
but no loss was allowed for periodical blowing down. : 

London, March 31st. LUBRICATOR, 





Srr,—It may enable your correspondent “ Lubricator” and 
other of your readers to realise the direction in which steam 
boiler economy lies, if I give for the boiler previously referred 
to, the relations between quantities at reduced efliciencie< 

Lancashire Boiler, 1048 square fect heating surface, 63 per 


rent, 


efficiency.— 

1170 ~ 0.63 = 1857 B.Th.U. per pound of wa ‘er. 

13,500 — 54 + 12.4 = 262.4 cubic feet of gases per pound of 
coal. 


1857 = 262.4 = 7.07 lb. of water per square foot of heating 
surface. 

13,500 — 1857 = 7.2 lb. of water per pound of coal. 

7409 + 7.07 = 1048 square feet of heating surface. 

7409 — 7.2 = 1029 Ib. of coal per hour. 

1029 + 21 = 49 lb. of coal per square foot of grate area 

1857 X 7.07 = 13,129 B.Th.U. per square foot of heating 
surface, 

Some of the relations between quantities are : 

13,129 + 8143 = 1.61. 1029 ~ 636 = 1.61. 


1857 — 1462 = 1.27. 7409 — 5848 = 1.27. 0.8 — 0.63 
= 1.27,and ¥ 1.61 = 1.27. 

Same Boiler at 46 per cent. efficiency.— 

1170 = 0.46 = 2543 B.Th.U. per pound of water. 

2543 + 262.4 = 9.68 lb. of water per square foot of heating 
surface. , 


13,500 — 2543 = 5.31 lb. of water per pound of coal. 

10,144 — 9.68 = 1048 square feet of heating surface. 

10,144 + 5.31 = 1908 Ib. of coal per hour. 

1908 = 21 = 90.9 lb. of coal per square foot of grate area. 

2543 x 9.68 = 24,616 B.Th.U. per square foot of heating 
surface. 

Some of the relations between quantities are :— 

24,616 + $143 = 3. 1908 ~ 636 = 3. 

2543 — 1462 = 1.73. 10,144 + 5848 = 1.73. 


= 1.73, and / 3 = 1.73. 


From these figures it will be seen that the thermal efficiency 
of a steam boiler is largely a question of heating surface in relation 
to the quantity of water evaporated, or, what is the same thing, 
depends on the number of B.Th.U. per square foot of heating 
surface. The faet that the efficiency varies as the square root 
of the ratio of increase in the rate of firing would appear to agree 
with the investigations of Mr. I. G. Hudson published in your 
pages about 1890. 

In the above calculations, 262.4 is the number of cubic feet 
of gases per pound of coal at standard temperature and pressure. 

I trust your correspondent ‘‘ Lubricator ’’ does not mean to 
imply by the last sentence of his letter that thermal efficiency 
is quite independent of combustion efficiency. It may be clearly 
seen from the calculations that increasing the number of B.Th.U. 
per cubic foot of air used, ¢.¢., increasing 54 to some figure under 
64, would result in an increase of the number of B.Th.U. per 
square foot of heating surface, and from the various relations 
calculated above the effect of any such increase is seen to he 
that of i diately reducing the thermal efficiency. Surely 
at the present stage of steam boiler development engineers are 
not quite so unprepared as your correspondent suggests. It 
would be interesting to know how many cases he is aware of 
in which a boiler engineer has declined to guarantee the perform- 
ance of the boilers he offers to supply. 

Glasgow, April 12th. 


0.8 — 0.46 





Jas. Dunwop. 


THE GOVERNMENT ROLLING MILL, SOUTHAMPTON. 


Srr,—I would like to correct an omission inadvertently made 
in your recent description of the Government Rolling Mill at 
Southampton. In mentioning the personnel responsible for the 
works, the first place should have been given to Mr. P. M. 
Stewart, O.B.E., who was Director of the Mills, at the head- 
quarters of the Ministry of Munitions. Mr. Stewart had an 
uphill fight to start with in order to justify the continuance of 
work at the Government Rolling Mill in the winter of 1917-18, 
but his efforts were rewarded later when the big demand for 
supplies came along and our output was doubled at a few weeks’ 
notice. Mr. Stewart has taken such a keen interest in the works, 
and I personally owe him such a deep debt of gratitude for the 
invaluable advice and help which he has given me, that I am 
anxious to take this opportunity of apologising for the omission 


| of his name from the original article, and for the delay in 


drawing attention to it. Mr. Stewart who, since he became 
Director of the Government Rolling Mill in April, 1917, has given 
his services in an entirely honorary capacity, is the managing 
director of the British Portland Cement Company and managing 


director of B. T. Forder, Limited. The success ultimately 


while cleaning fires and additional loss from incomplete com- p 
achieved at Southampton was undoubtedly due in a great 


bustion until fires which have been cleaned are re-established, 

sprocket wheels to revolve and opens the door. When the | loss of heat in hot ashes, and loss of unburnt fuel itself in the | ™°#sure to Mr. Stewart’s guidance and advice and his upholding 

door is fully open the operating catch has travelled to the | clinker and ashes. of our interest at headquarters against the influences opposed by 
the Birmingham trade. 


position B. At this point it is automatically released from | The following figures appear to be fair general conclusions 

the tub axle, the tubs pass on through the doors to the | regarding losses in everyday work which are practically im. | don. April 14th, 
position C, where the tub axle again engages with another | possible to prevent :— 

catch, which reverses the driving shaft and closes the door | 


axle of the first tub engages with the operating catch and 
moves it along. This action causes the driving shaft and 


J. M. Kennepy. 








the point D is reached. The tubs pass on to a similar Loss due to — — four 
gat ages for opening and closing the second door. Radiation, per cent. 10.80 v a — WF learn from the Board of Trade Journal that it is 
© rope is practically an endless rope with the two Flue gases, percent. .. .. 14.75 .. .. 18.25 stated in the Canadian Customs Memorandum No. 2280 B 
operating catches attached, and is crossed at the point E. Heat in ashes, carbon in that, under an Order in Council, authority is granted for 
One set of catches, therefore, when in action, reset at the clinker, per cent. ees sc BP the remission and refund of the customs duty on gas or 
same time as the other set, and vice versd. The chief Soot, scale, and blowing down, petrol traction engines for farm purposes valued at not 
— from a mechanical point of view is the simple and percent. .. .. .. .. 3.25 ++ 6.25 more than 1400 dols. each, and repairs therefor when 
efficient way in which the operating catch is disengaged < RRR entered at C fter Feb 7th, 191 I der 
. , Total loss, Boorse Ms oo ris Agramesseade sg Sed gen cl Paige Poster Riggs rat 
from the tub axle at the exact moment when the door is | seas as Garten piadoney eo <br ss eed to expedite importation and delivery of traction engines 


and repairs therefor, they may be entered at the custom 
house as free of ordinary duty and war tax on the usual 
form of entry for home consumption (B1) until otherwise 
provided for. 


fully opened or closed. This is accomplished by cutting 
out the bottom of the channel iron groove on which the | 
tripper runs, as shown in Fig. 2. The doors are carefully 
balanced by weights fastened to the roller chains, and, | 


Figures, of course, can prove anything, but 80 per cent. 
thermal efficiency seems to me to be absolutely impossible of 
attainment under normal working conditions. In a test taken 
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Railway Matters. 





FurtTHER advances in wages amounting in the aggregate 
to 65,000,000 dols. are to be given the trainmen on the 
United States railways, making a total increase of 
910,000,000 dols. since the Federal control began at the 
opening of 1918. ; 

Tur escalators between the main line station and the 
Waterloo and City terminus at Waterloo, London and 
South-Western Reilway, were opened on the 9th inst. 
There is an ascending and a descending moving stairway 
and a fixed one between them. 


Tue Great Northern (of Ireland) proposes placing orders 
for a considerable number of wagons. The relaying of 
the permanent way has been retarded by war conditions, 
as materials were not procurable, and 5 miles only have 
been relayed. The company has now entered into a con- 
tract for a considerable supply of rails. 


Tne Taurus Mountain section of the Baghdad Railway, 
opened for broad-gauge traffic in October last, is said 
to be in good condition, and trains can now run as far as 
Nisibin, 100 miles west of Mosul. The rolling stock has, 
however, been much deteriorated by overwork during the 
war. Although there are still plenty of gerds wagens 
serviceable, two-thirds of the engines are unfit for work 
through lack of spare parts, which Germany has not 
supplied. 

In the House on April 2nd it was stated that the Secre- 
tary of State for India proposes that as soon as is convenient 
after the end of the war there shall be an inquiry in India 
as to the desirability or otherwise, on administrative and 
financivl grounds, of modifying the present management of 
the railways in that country, which are owned by the 
State, but are worked by companies domiciled in England, 
either by incorporating the lines in one or other of the 
existing State-worked systems or by converting them into 
separate State-worked lines, or by making them over to 
comp inies domiciled in India. 


On March 25th the Parliamentary Secretary to the 
Board of Trade told Colonel W. Thorne that there were 
approximately 390 railway companies in existence in 1895 
and 240in 1918. He could not give the number of directors. 
In answer to another question by the same member, Mr. 
Bridgeman said that Section 2of the Act of 1844 made it 
lawful for the Treasury to purchase such railways as have 
been authorised since 1844 on giving three months’ notice 
in writing to the company concerned of its intention to do 
so, but under Section 4 of the same Act no such notice 
could be given until Parliament had passed authorising 
legislation. 

Tre Bureau of Railway Economics has made an analysis 
of the Inter-state Commerce C-mmissicn’s report on railway 
earnings for the year ended December 31st, 1918, which 
shows that 70 per cent. of the deficit of 214,000,000 dols. 
was in the railroads of the eastern States. These had a 
deficit of 150,000,000 dols., the lines in the western States 
had a deficit of 72,000,000 dols., whilst the southern rail- 
ways had a surplus of 8.500.000 dols. These figures are 
not made by comparing 1918 with 1917, but represent 
the difference between the results for 1918 and the amount 
guaran‘eed the companies under the Federal control, #.e., 
the annual average for the three years ended June 30th, 
1917. 


As from February 24th Colonel E. Druitt, R.E., retired 
owing to ill-health, from the porition of an inspecting 
officer, Railway Department, Board of Trade, a post he 
had held since September, 1900, and has filled with much 
satisfaction to those railway officers who have had the 
pleasure of dealing with him. Colonel Druitt has been 
succeeded by Major G. L. Hall, R.E., who joined the Royal 
Mi'itary Academy, Woolwich, in 1900, took a mechanical 
engineering course on the Lendon and South-Western 
Railway, served abroad till 1908, and then became an 
assistant instructor in the workshops of the School of 
Military Engineering, Chatham. Prior to and during the 
war Major Hall was engaged in electrical duties under the 
Director of Fortifications and Works, being appointed in 
1917 Daputy Assistant Director, mainly in connection 
with the supply of anti-aircraft searchlights and wireless 
telegraph equipment to the armies. 


SPEAKING on the committee stage of the Ways and Com- 
munications Bill, Sir Frederick Banbury, member for 
the City of London and chairman of the Great Northern 
Railway, said, on the question of the estimated loss of 
£100,000,000 a year, that he thought it would be found 
that on the average of the last five years there had been 
little or no loss on working the railways. There was 4 
profit at first and a loss latterly. Statements that had 
been made in the House with regard to the present con- 
dition of the railways were in many cases quite unfounded. 
Tt had been stated that the permanent way was bad, and 
that engines and rolling stock were deficient. As far as 
the railway with which he was connected was concerned, 
that was not so. The Great Northern before the war 
relayed 60 miles a year. During 1914, 1915, and 1916 it 
completed its pre-war programme; in 1917 and 1918 
it relayed on an average 25 miles each year. 


THE Indian Railway Board has expressed in an admir- 
able way its thanks to the staff for the manner in which the 
work had been carried on during the year ended March 
31st, 1918. The annual report for that year concluded :— 
“Railways have, in fact, had many anxious moments 
during the year. There were times when the coal stocks 
ran down to a critically low figure, and the question was 
whether railways would be able to “keep themselves or 
essential industries going. There were other times when 
the prospects seemed poor of being able to keep up supplies 
which it was vital, for the largest Imperial reasons, to 
send overseas. The Railway Board has frequently 
noticed the desire of railway officers and subordinates to 
undertake military service. It considers the desire entirely 
laudable. If it has not always been possible to meet it, 
the Board would impress on all ranks the fact that by 
staying in his place and deing the work next him the rail- 
wayman in India has equally been helping on the war. We 
may have had our anxieties, but we pulled through, and it 
is to the men who ran the machine that the thanks of the 
Government are due.” 





Notes and Memoranda. 





THE deposits of manganese ore which are now being 
worked on the Dagwin Extension Concession, 30 miles 
from Secondi, Gold Coast, are said to assay 53 per cent. 
manganese. 

Accorpine to the Fuel Conservation Engineer of the 
United States Fuel Administration, the heat insulating 
effect of boiler scale varies as the square root of its thick- 
ness. A scale less than }in. thick causes a loss of nearly 
15 per cent. of the fuel burned. 


A REPORT issued by the United States Bureau of Com- 
merce states that a property in Northern Brazil of some 
20,000 acres has recently been prospected and found to 
contain extensive manganese deposits. So far the 
exploration has been confined to one hill, where it is 
calculated some 300,000 tons of ore can be obtained by 
simple adit mining. The distance from the deposit to 
the Piracaua River is only 4} miles. The manganese 
content varies from 31 to 51 per cent. 


Ty an article discussing the possibility that the stamp 
battery will not be used in future, the South African Mining 
and Engineering Journal suggests that with the coarse 
screening now general—tin. is now being adopted in some 
mills—rock breakers and gyratory crushers would be 
equally effective. This condition of affairs has, of course, 
largely been brought about by improvements in tube 
mills, which now perform a considerably greater propor- 
tion of the work in the reduction plant than used to be the 
case. 


A NEw type of photometer or light measurer was devised 
by the Illuminating Engineering Society, at the invitation 
of the Government, to give a rapid reading of the light 
given off at any moment by a brilliant source like a star 
shell or flare. It consists of a smal] tube with a tiny 
electric lamp inside it at one end. An opening is cut in 
the tube lengthways to admit a strip of metal stencilled 
with the letters of the alphabet. When the lamp is on 
each letter of the alphabet is illuminated in a descending 
scale according to its distance down the tube. If the 
light which falls on the instrument from the outside happens 
to be the same as the internal illumination of any particular 
letter, that letter will vanish. 


THE superintendent of a construction job, says the 
Engineering News Record, was annoyed to find that a crew 
of carpenters did not attend to their work properly, while 
a derrick was periodically swinging its load over their 
heads. The men invariably stopped work to watch the 
loads pass by. A canvas awning was stretched over the 
carpenters’ benches. This was obviously no protection 
at all against a falling object : nevertheless, it served its 
purpose, because the carpenters were unable to see the 
work of the derrick, and although they knew that the 
loads were passing over them, they did not stop and stand 
ready to dodge if the derrick should let go. This device 
resulted in the saving of 10 per cent. of carpenters’ lost 
time. 


In an attempt to produce a high-speed windmill for 
driving electric generators, Monsieur P. Fayard has adopted 
several wheels arranged on one shaft. He keeps their dia- 
meter down as much as possible, and, according to Ja 
Nature, his experiments have shown that such a mill 
could be obtained satisfying the conditions of efficiency, 
smooth running, and safety, and capable of charging small 
accumulators by the aid of an automatic switch. The 
work produced with a six-screw wind motor is more con- 
stant than with the single-screw type. The motor is 
more rigid and better able to withstand gusts, which do 
not attack it on the entire area at the same moment. It 
is stated that a motor of this type, of practical dimen- 
sions, having 10m. of sail area, with screws 1.60 m. 
diameter, will yield in a wind blowing at 5 m. to 10 m. per 
second, a useful work of 5 to 20 hectowatts with a six-pole 
dynamo of efficiency 0.6. 


In the course of a paper on the “ Solid and Liquid States 
of Steel,”’ read before the West of Scotland Iron and Steel 
Institute, Mr. Cosmo Johns compared the heat radiating 
properties of steel and slag. Many, he said, must have 
observed a difference in the intensity of the heat radiated 
when the first flush of slag comes as the flow of steel 
decreases. The heat radiated is much greater, though 
it is certain that the slag and steel so closely following 
each other must be at the same real temperature. From 
this we learn that liquid acid open-hearth slag and steel 
of the same real temperature radiate differently, and that 
the heat emitted by different bodies in the open air does 
not indicate their true temperature. When the conditions 
are suitable the stream of steel can be seen to reflect the 
sunlight as brilliantly as many mirrors, and the light from 
an electric arc light is also reflected when suitably placed. 
No such reflection takes place from a surface of liquid slag, 
and thus liquid slag and liquid steel are illustrations of the 
truth that good reflectors are bad radiators, even when 
they are in the same—in this case both liquid—state. 


In describing the Seay ammonia absorption refrigerating 
plant to the Liverpool Engineering Society, Mr. B. Rath- 
mell said that it had been proved capable of making 25 tons 
of ice per ton of coal burned, with an estimated evapora- 
tion of 9 1b. of steam per pound of coal. In this system 
of refrigeration the absorbing medium used is ammonium 
nitrate, normally a crystalline salt. In absorbing ammonia 
it changes into a sticky viscous liquid form. It is stated 
that 31b. of this salt absorbs 1]b. of pureammonia. Thus, 
in the absorber the salt takes up ammonia gas, as it comes 
from a refrigerator or ice-making tank at low pressure and 
temperature; the crystalline salt changing into thick 
liquid form. In the generator this liquid is heated by 
steam coils until the ammonia is driven off again into an 
ammonia condenser of any ordinary type ; the salt revert- 
ing to its solid form in the process. In connection with the 
generator it is claimed that much economy in heating is 
obtainable over what can be secured in the older water and 
ammonia absorption plant. This is because the change 
of state of the salt from liquid to solid form liberates its 
latent heat of liquefaction, which goes towards the heat 
required for vaporising the ammonia; and thus of the, 
approximately, 520 B.T.U.’s uired to vaporise each 


pound fof ammonia only about 200 B.T.U.’s have to be 
provided by the steam heating coils, 





Miscellanea. 


ANoTHER de-tinning works is to be established at 
Llanelly, a site having already been acquired for the 
purpose. 

Tue bore-hole recently put down by a diamond drill 
at the Crofty Mine, Cornwall, is said to be a record for this 
country. It is 1120ft. deep. 


Inprcations of the existence of mineral oil deposits in 
the Pietersburg district of the Northern Transvaal are 
said to have been discovered recently. 


Amone the old lead mines of the Midlands which are 
being re-opened are the Blobber, the Stafford’s Dream, and 
the Deep Rake, which is said to have been worked by the 
Romans. 


A New shaft is being sunk at the Geduld Proprietary 
Mine, South Africa. It will be rec lar in section, 
with five compartments, and is expected to strike the gold- 
bearing reef at 2500ft. depth. 


Dorine last year the gold output of the Klondyke was 
some £400,000. Since this gold field was first worked 
about £40,000,000 of the precious metal has been secured, 
and it is believed that there is still an equal amount waiting 
to be worked out. 


Ir is estimated that 15 per cent. of the coal won in the 
mines of the Transvaal and Natal is put on the waste 
dumps. This waste will yield 100lb. of sulphate of 
ammonia and 35 1b. of tar per ton. Several companies are 
thus installing by-product plant to treat the waste. 


A COMPREHENSIVE scheme for the prevention of flooding 
in the county of Somerset came before Somerset Drainage 
Commissioners recently. The scheme provides for widen- 
‘ng, straightening, or grading the rivers Parrett, Tone, 
Tyrne, Axe, and Cary, the total estimated cost of the works 
being £328,643. 

Ir was recently reported in Staffordshire that the 
Government had decided to take over the drainage of the 
water-logged coal mines in the Tipton district. Both the 
Moat new engine and Moat old engine have since then 
broken down, and water is gaining in the workings to such 
an extent as to throw many miners out of work. 


WHEN the two 12,500-kilowatt and one 40,000-kilowatt 
new turbo-alternators have been installed in the power 
station of the Rotherham Corporation the plant will have 
a capacity of about 94,000 horse-power. It is estimated 
that the steam consumption per kilowatt-hour delivered 
at the consumer’s premises will be less than 2 Ib. 


A MEETING of consulting engineers, naval architects, 
and marine surveyors was held at Messrs. Gatti’s Adelaide 
Rooms, Charing Cross, Strand, 8.W., on Wednesday, 
April 9th, to discuss the advisability of forming an 
association. A resolution to the effect that an association 
hhould be formed was, at the close of the discussion, 
unanimously adopted, and a committee, with representa 
tives from all the principal districts, was appointed to 
take in hand the drafting of the constitution of the body. 


A METHOD of heat shrinking instead of press fitting 
parts of electrical machines on to their shafts is described 
‘n the February issue of the General Electric Review. 
The method overcomes the difficulties usually experienced 
with press fitting on the erection site. For fly-wheels and 
couplings water or steam heating is used, while for arma- 
tures and field systems rhecstats placed in convenient 
positions are found to be quite satisfactory. One case 
cited is that of a large armature, the shaft being 35in. in 
diameter. Cold pressing was expected to require a maxi- 
mum pressure of 600 tons, whereas heating the armature 
to about 80 deg. Cent. enabled the shaft to be pulled on 
with a 5-ton chain hoist. 


A GREAT deal of exploratory work has been done by the 
Australian Government in searching for profitable mineral 
oilfields in Papua. Seven bores have been sunk, the 
deepest going down to 1800ft. Oil has been struck, but 
the problem is whether it will be obtained in sufficient 
quantities to make it of commercial value. About 2000 
square miles of territory have been fairly well tested, 
and the oilfield has been located over an area about 130 
miles long by 10 miles wide. The expedition with which 
the field can be developed depends upon the amount of 
money that can be applied. An expert has been engaged 
to go to Papua and superintend the commencement of 
boring with rotary and percussion machinery. 


WuEn the new extensions of the Tata Iron and Steel 
Companies’ works in India are completed it is expected 
that a minimum of 1,136,000 tons of ore will be used 
annually, and 1,250,000 tons of coal. There will be con- 
sumed also 380,000 tons of dolomite and 71,000 tons of 
limestone. Steel will be produced by seven stationary 
open-hearth furnaces of a capacity of from 50 to 60 tons 
each and three additional furnaces. A new rail blooming 
mill is to be installed, together with a new plate mill 
and a continuous sheet bar and billet mill. In addition, 
new sheet mills, merchant mills, and shape mills are to 
be installed for dealing with the 600,000 tons of ingots 
which the open-hearth and duplexing furnaces should 
produce. The annual production of by-products is 
expected to be 2,300,000 gallons of crude tar and 10,000 
tons of sulphate of ammonia. 

Tue British Science Guild is organising another exhibi- 
tion on the lines of the exhibition of scientific products held 
last year at King’s College, the new exhibition to be held 
at the Central Hall, Westminster, from July 3rd until 
August 5th. The exhibits will be divided into the follow- 
ing sections :—Agriculture (including foods and food pro- 
duction); aircraft; chemistry (inorganic products, 
organic products, plant, laboratory ware and apparatus) ; 
ediication (including the application of psychology to 
education, industry, and therapeutics); electrical appli- 
ances (including instruments, wireless apparatus, mag- 
netos); engineering (prime movers, traction, mechanical 
devices and models); fuels (solid, liquid, and gaseous) ; 
medicine and surgery (including bacteriological and X-ray 
apparatus); metallurgy (ferrous products, non-ferrous 
products, furnaces, and plant); paper, illustration, and 
typography (showing the choicest examples of British 
work) ; ~ physics (mechanics, heat, optics, illumination, 
photography, sound) ; and textiles. 
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Admiral Jellicoe on Naval Material. 


Ir is unfortunate that Admiral Viscount Jellicoe’s 
book on “ The Grand Fleet,” by far the most im- 
portant contribution to naval literature which has 
appeared for many years, contains certain passages 
which may be construed in a sense derogatory to the 
reputation of such pre-eminently British industries 
as the construction and equipment of warships. In 
writing his book Lord Jellicoe has confined himself 
to the narration of bare facts, studiously avoiding 
the interpolation of comment, his purpose, we take it, 
being to leave readers to form their own verdict on 
the handling of the Grand Fleet during the twenty- 
eight months that he commanded it. Pursuant to 
this purpose, he omits anything in the nature of 
explanation or extenuation when recording circum- 
stances which seem to reflect upon the quality of the 
ships he had at his disposal. In the case of the 
inadequate protection of our capital ships against 
under-water attack he makes an exception to this 
rule, explaining that the scarcity of suitable dock 
accommodation handicapped our designers by com- 
pelling them to limit the internal defence arrange- 
ments which enable a ship to survive torpedo or mine 
explosion. The impression one gains, however, is 
that this departure from rule is a concession to the 
official status of the Royal Corps of Naval Con- 
structors, whom the Admiral desires to shield from 
uninformed criticism. Unfortunately, the effect is 
to bring into sharper relief the specific cases of failure 
in material which are mentioned in the book, such 
as the disablement of new ships consequent 
upon condenser troubles, the defects that showed 
themselves in certain guns, and the unsatisfac- 
tory performance of our heavy armour-piercing 
projectiles—all of which failures, we doubt not, 
were due quite as much to circumstances beyond 
the control of the manufacturers as the imperfect 
protection of capital ships was to docking limitations. 
With regard to the condenser troubles which are so 
often alluded to in the early part of the book, it is 
well to remember that the Grand Fleet at this period 
was almost continuously at sea under conditions such 
as imposed the greatest possible strain on material of 
every kind, and particularly on the machinery. 
From the beginning of August to the end of December, 
1914, but little more than a quarter of the time was 
spent in harbour; much of the Fleet’s cruising was 
done in very bad weather; zig-zagging and sudden 
changes of speed were of constant occurrence ; and 
even while the ships were in port at Scapa the ever- 
present danger of submarine attack made it a matter 
of great difficulty to execute any serious repairs. 
Nevertheless, apart from the condenser tubes in a 
few ships giving trouble, and the failure of the turbine 
supports in one vessel, no machinery defects are 
noted by Admiral Jellicoe as having occurred through- 
out this period—an omission more eloquent as to the 
high quality of the Fleet’s machinery as a whole 
than any written testimony could be. 

Discussing the question of naval projectiles, Lord 
Jellicoe writes :—‘‘ The Jutland Battle convinced us 
that our armour-piercing shell was inferior in its 
penetrative power to that used by the Germans, and 
immediately after the action I represented this with 
a view to immediate investigation. A committee sat 
to consider the matter. In 1917, as First Sea Lord, 
I appointed a second committee. With one of the 
old type of armour-piercing shells of a particular 
calibre as used at Jutland the shell would, with 
oblique impact, break up whilst holing a certain 
thickness of plate, and the shell could not therefore 
reach the vitals of the enemy’s ships. A shell of the 
new type and same calibre, as produced by the 1917 
committee, would at the same oblique impact and 
range pass whole through a plate of double the 
thickness before exploding, and could therefore, with 





delay action fuse, penetrate to the magazines of a 
capital ship. Had our ships possessed the new type 
of aimour-piercing shell at Jutland, many of the 
enemy's vessels, instead of being only damaged, 
would probably not have been able to reach 
port. .’ This passage is one of many in the 
book which, in fairness to British industry, the author 
might well have qualified. No one reading it would 
suppose that British naval projectiles had proved their 
armour-piercing superiority to those of German 
make in a test held in Germany, under the auspices 
of Krupp, only a few months before the war, yet such 
is the fact. We have the best authority for stating 
that the armour-piercing shell produced to their own 
design by the leading British firms both before and 
during the war were in every respect as good as, if 
not better than, the German product. If the shell 
actually used by our Fleet at Jutland proved inferior, 
the responsibility must be looked for elsewhere than 
with the manufacturers. It is within our knowledge 
that during the years immediately preceding the 
war private firms in this country were devoting much 
attention to the problem of armour attack, and it 
may be said with certainty that in the case of shell, 
as in that of other naval supplies, the Admiralty got’ 
precisely what it demanded and insisted on having— 
material made in strict accordance with its own 
specification. Had it elected to give private enter- 
prise a freer hand, there are reasons for believing that 
it would have obtained better material at the same 
price. Indeed, we believe the fact is that the great 
improvement in the armour-piercing quality of the 
new shell, “as produced by the 1917 Committee,” was 
entirely the result of advice tendered by private 
manufacturers—advice which had been at the service 
of the Admiralty long before Jutland, and even 
before the war. 

What was the real reason for the failure of our 
earlier shell ? Our information is that the burster 
of our armour-piercing shell was lyddite. Now as a 
military explosive lyddite has many good qualities, 
but it is too sensitive as a burster for armour-piercing 
shell. We believe that the French mélinite is open 
to the same objection. Germany was the first to 
introduce trinitrotoluol as a filling for shell designed 
to attack thick plates, and exhaustive tests showed 
that it answered the purpose admirably. The 
advantages of T.N.T.—to use the more familiar 
abbreviation—were well known in this country, but 
prior to the war it had not been adopted by the naval 
authorities as a burster for shell, though they had 
been strongly urged to make it a substitute for the 
less reliable lyddite. Had it been generally used, 
we believe, with Lord Jellicoe, that many of the 
German ships which regained port after the Battle of 
Jutland would have been sunk on the spot. If it was, 
as a matter of fact, used more largely than our 
information gives us cause to believe, then inquiry 
into the whole matter is essential, for the investiga- 
tions of the Allied Naval Commission in Germany, 
and information from other sources, have established 
the fact that the total number of hits registered on 
German ships exceeded the total sustained by our 
own vessels, and the injury they suffered should have 
been greater than it was. Furthermore, it was noted, 
and commented upon, if not in our own Press certainly 
in the German papers, that the British gunfire at 
the Battle of the Dogger Bank, fought in January, 
1915, was very accurate, but that the shell rarely 
pierced the thicker armour of the German battle- 
cruisers. In that engagement, as Lord Jellicoe 
informs us, the Derfflinger had 60 killed and 250 
wounded and the Seydlitz about 100 killed, showing 
that our projectiles were very fatal to persenn+l, even 
though their destructiveness as regards material was 
somewhat limited. In conclusion, we may say that 
while British scientists, engineers, and manufacturers 
are at one with the rest of the community in acknow- 
ledging the invaluable services rendered to the country 
by Lord Jellicoe, they feel that he has unconsciously 
done them something less than justice in his book. 
Next to the courage, skill, and endurance of its 
officers and men, the strength of the British Navy lay 
in the high quality of the material produced by our 
shipbuilding, engineering, and armament firms, 
and it is but fair that that fact should be generally 
acknowledged. 


Rules for Marine Boilers. 


Tat the need of conforming to the various regula- 
tions of the Board of Trade and the rules of the Classi- 
fication Societies has placed an unnecessary burden 
on the backs of the manufacturer of marine engines 
and shipowners is obvious on even a cursory examina- 
tion of the subject, and that the conflicting rules 
have been suffered so long is a somewhat remarkable 
circumstance, illustrating perhaps the respect of the 
average Briton for authority_as well as his power of 
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overcoming handicaps. An improvement is at length 
insight. A report on the subject drawn up by British 
Marine Engineering Design and Construction Com- 
mittee was issued to the inner circle of the Classifica- 
tion Societies and the authorities some months ago, 
and the free and frank discussion of the subject 
which took place at last week’s meeting of the Institu- 
tion of Naval Architects brought the reform move- 
ment to a head. It appears now to be certain that 
steps to bring about unification in the rules will be 
taken in the near future. In the light of what 
occurred last week the whole subject may be briefly 
reviewed with advantage. 

When it was decided to investigate the very wide 
question of standardisation in connection with marine 
engines and boilers, the initiative in which had been 
taken by the North-East Coast Institution of Engi- 
neers and Shipbuilders, care was taken to form a 
committee whose opinions should carry such weight 
as to compel attention. With this end in view, all 
the leading institutions connected with marine 
engineering were invited to nominate members, 
and the aid of consulting engineers, steel manufac- 
turers, the Classification Societies, the marine engi- 
neering industry and of the shipping companies was 
also enlisted. It is admitted that the committee 
was the strongest of the kind which has ever been 
formed, and in securing the services of Mr. A. E. 
Seaton as chairman a wise thing was done, as by 
common testimony Mr. Seaton brought to the work 
a knowledge of the subject and an enthusiasm which 
are worthy of all praise. The findings of such a 
committee cannot possibly be ignored, or the long- 
desired reforms be withheld. The investigations 
extended over a very wide field, and whilst the 
opinion was reached that no useful end would be 
served by a standardisation of boiler desizn at the 
present time, it is felt that attention should be 
focussed on the standardisation of component parts, 
leaving the general designer a perfectly free hand. But 
the question of greatest interest is the extraordinary 
anomalies of the existing rules governing marine 
boilers. It is unnecessary to traverse the whole of 
the ground covered in the report, of which copies are 
now available, but two points which are of con- 
siderable importance to marine engineers and ship 
owners may be mentioned. They are concerned 
with the hydraulic test pressure and the factor of safety 
for the shell. The variations in test pressure require- 
ments would be farcical if they were not so serious 
for the manufacturing industry and for users of 
marine boilers. Some of the extraordinary variations 
to which reference is made were discussed in a review 
of the report which appeared in THe ENGINEER on 
March 21st. The Admiralty hydraulic test, on a marine 
boiler designed for a working pressure of 200lbs., for 
example, is made at 90 lb. over the working pressure, 
the Italian authorities require 71 1b., the Germans 
75 Ib., and the French authorities 85 lb. in excess of 
the working pressure, whilst the Board of Trade 
regulation is that the test shall be made at double 
the working pressure. The view of the committee 
is that it is only necessary to test at this high limit 
boilers designed to operate at 100 Ib. per square inch, 
and that for higher pressures it is sufficient to take 
the test pressure up to 50 1b. in excess of one and 
a-half times the working pressure. With regard to 
the factor of safety of the shell plates, boilers quite 
identical in character would be passed by the different 
authorities for working pressures ranging from 
154 Ib. to 190 lb. These are typical examples of the 
regulations with which compliance has to be made, 
and the broad conclusions of the committee are that 
boiler design and methods of manufacture are so 
much improved that some of these requirements are 
altogether too exacting, and that experience of the 
behaviour of marine boilers under working conditions 
establishes a strong case for an amendment of harass- 
ing regulations. The difficulty in the past was to 
devise a common set of rules which, while meeting 
the requirements of industry, would be acceptable 
to the Classification Societies and the Board of Trade. 
The chief opponent to reform until now has apparently 
been the last-named body, although the Classification 
Societies cannot be entirely absolved from blame, 
since they failed to reduce their rules to a common 
basis. The discussion at the Institution of Naval 
Architects turned largely on the attitude of the 
Board of Trade, which, although it has had the 
advantages of the services of an expert consultative 
committee, has never deemed it worth while to take 
the advice of this committee on any point. Mr. D. B. 
Morrison, representing the manufacturing industry, 
made a strong attack on the system followed by 
the Marine Department of the Board, and con- 
trasted the attitude of that department towards 
its Technical Committee with the different policy 
pursued by Lloyd’s Register of Shipping towards 
the Technical Committee associated with that body, 





without whose advice, and indeed sanction, no changes 
in rules are ever made. The protest of Mr. Morrison 
was supported by others who took part in the dis- 
cussion, notably Mr. J.T. Milton. It will be gener- 
ally agreed that a policy which prohibits the 
chief engineer of the Marine Department of the Board 
of Trade from obtaining the co-operation of the 
industries for which regulations have to be framed 
leaves much to be desired. The argument that the 
Board is specially charged with the responsibility of 
assuring the safety of life at sea is no answer to the 
critics, and provokes the obvious retort that the 
department in maintaining restrictive rules which 
take no account of the improvement in materials, 
design, and methods of manufacture is merely playing 
for its own safety rather than that of the public. 

A way out of the impasse will have to be found, 
and the report of the Seaton Committee indicates the 
path of progress quite clearly. The Classification 
Societies are understood to be willing to accept the 
suggested new rules, and even the Board of Trade is, 
it would seem, about to come into line, it being 
announced that a conference of all interests concerned 
is to be convened in the immediate future with the 
object of settling the details of the new code. It is 
satisfactory to know that not only the interests of the 
marine engineering industry, but of the shipowner, 
will receive full consideration. The recommenda- 
tions of the committee have been to a considerable 
extent based on the record of service of marine boilers 
given to the committee by the superintendent engi- 
neers of the great’ shipping companies, whose co- 
operation in the work was one of the most notable 
features of the investigation which has been in pro- 
gress. It is proper to add, in conclusion, that the 
report on marine boilers is only the first instalment 
of the work which will be undertaken by the new 
committee, and it may be pointed out that one result 
of what has been done is the organisation of a move- 
ment under the auspices of the British Engineering 
Standards Association for the standardisation of 
ships’ fittings of all kinds. 








The Reconstruction of Belgian 
Industries. 
No. VII.* 
(By our Special Commissioner.) 


OnE of the points on which stress has been placed 
again and again in these letters is the need, if the 
industrial revival of Belgium is to be assisted by 
British firms, that larger credits should be available. 
The Belgian Government is making a loan issue to 
an unlimited amount, the proceeds of which are to be 
applied to the work of reconstruction, but aid on a 
generous scale from external sources is required. 
The sum which has been named in my contribution to 
THE ENGINEER as the minimum credit that would 
prove of effective help in the reconstruction of Belgian 
industries was £100,000,000, and it is satisfactory to 
learn that the Inter-Allied Commission is giving 
favourable consideration to a loan for this exact 
amount, pending the receipt by Belgium of cash 
indemnities by the enemy which would straighten out 
the financial situation. The whole world is awaiting 
with impatience the peace terms which are to be 
imposed on Germany, but a statement of the exact 
character of the reparation to be made and the com- 
pensation in cash would at the present time be of more 
value to Belgium than to the other allied nations. 

The work of reconstruction is, of course, in pro- 
gress everywhere in Belgium, but it is proceeding 
much more slowly than would be the case if the 
financial situation were less clouded. 


RAILWAYS. 


The first branch of the reconstruction programme 
which has been undertaken by the Belgian Govern- 
ment is the restoration of the railway system. Some 
of the wholesale destruction of the railways was the 
inevitable consequence of military operations, but 
the same type of destruction has been carried out in 
places remote from the battle zone, and was a part 
of the policy of ruining Belgium in the industrial 
sense. Althoughconditions were gradually improved 
during the weeks I spent in Belgium, I can from my 
own experiences, having visited many parts of the 
country, testify to the difficulties which attended the 
operation of the railways. On the occasion of my 
first arrival in Belgium after the signing of the 
armistice I saw the clock round in a journey from 
Ostend to Brussels, and I have heard of other travellers 
less fortunate who were marooned on the same route, 
and were two or three days in making the journey. 
A train in which I travelled occupied many hours in 
making its way vid Louvain from Antwerp to Brussels. 
My early experiences were of rolling stock in which a 
majority of the windows were missing and in which 
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lighting and heating arrangements were entirely 
absent. 

In view of the wholesale destruction com. 
mitted by the Germans, it is a tribute to the energy 
with which the Belgian State Railway organisation 
set about the work of reconstruction that it was 
possible so soon after the signing of the armistice 
to move about at all in the country by railway, and, of 
course, road transport facilities, outside those possessed 
by the military authorities, were entirely absent. On 
the other hand, the situation so rapidly improved 
that before my return to England I had travelleq 
between Liége and Brussels in a parlour restaurant 
car in about 24 hours, had made the journey between 
Brussels and Antwerp in an hour, and was a passenger 
in a train warmed and electrically lighted which made 
the journey between Brussels and Ostend in about 
5$ hours. The services between Brussels and Paris 
had also been improved, and regular communication 
was being given between the capital and the Namur, 
Charleroi, and Mons districts. It is probable that 
by this time further improvements have been effected , 
but in spite of the vigour with which the work of 
reconstruction is being attacked a long period must 
inevitably elapse before the services can again be put 
on a normal basis. To form an adequate idea of 
the task which has confronted the Belgian railway 
department, it is necessary to give a brief account 
of the situation immediately following the evacuation 
of the country by the enemy. 

No less than 1100 kiloms. of main line had been 
entirely destroyed up to the time hostilities ceased, 
as well as a considerable mileage of local lines and 
sidings. Rails were removed, bridges wrecked, 
embankments undermined, and cuttings filled in, 
locomotives and rolling stock fired and demolished 
by dynamite, the signalling system put entirely out 
of gear, the railway engineering shops dismantled, 
and the whole of the railway system left not only 
incapable of operation, but without the means or 
materials of reconstruction. More than 30,000 
wagons loaded with explosives, munitions, and other 
war material were left on certain lines and sidings 
occupying in all 240 kiloms. of railway—-and the 
destruction associated with explosions and the subse. 
quent conflagrations was the first sequel of the German 
evacuation. 

The depredations may be grouped under three 
heads, (1) damage done in the battle zone, the inevit- 
able consequences of military action ; (2) the system- 
atic destruction of property, methodically organised 
by the enemy during his retreat ; and (3) the carrying 
away of railway material. The damage under the 
first head may be definitely limited by a line drawn 
through Ostend, Thourout, Roulers, Courtrai. The 
passion for wanton destruction is strikingly revealed 
in that part of the country lying to the west of a line 
Ghent-Ath-Mons up to the line just mentioned. 
Over this area it can be affirmed that the railway 
system has been demolished rail by rail, bridge by 
bridge, station by station. Nothing has escaped the 
wholesale campaign of destruction. The zone from 
which material has been removed includes the South 
Antwerp-Schaarbeck line, some of the lines in 
Brabant to Sambre et Meuse, and part of the system 
on the Herve plateau. 

It may be pointed out, however, that for the pur- 
poses of military transport the enemy made a some- 
what noteworthy addition to the Belgian railway 
system. It took the form of a new strategic line to 
give improved communication between the Aix-la- 
Chapelle area and the Belgian system. The new line, 
which is 45 kiloms. in length and includes three 
tunnels, extends from Tongres—Glons—Barsage to 
Vise, Warsage and Fouron St. Martin. Beyond this 
point the line divides, one section having been built 
to Gemmenich and another to Ronneide. A reference 
to the Belgian railway map will show that the new 
line represents a considerable saving of mileage to 
trains coming from the German system. This, the 
only gift of the enemy to the Belgian railways, 
remains, but elsewhere destruction and theft were 
practised on a colossal scale. The result was at the 
time of the armistice Belgium was quite without any 
means of communication with the liberating armies. 
Between the Belgians and those who were bringing 
them help there stretched a great desert of 50 kiloms. 
in width where road transport was the only means of 
communication, and that under the most difficult 
conditions. The gravest aspect of the situation lay 
in the fact that this devastated zone comprised the 
great trade and coal-producing centres of Borinage, 
the quarrying centres of Tournai and Ath, as well as 
the rich cloth, linen and cotton manufacturing dis- 
tricts of Ghent and Flanders. 

Yet, in spite of this overwhelming destruction, the 
work of reconstruction was vigorously taken up. 
Very soon after the armistice the railway troops of the 
Army set to work, and communications were rapidly 
established between Bruges, Ghent, and Brussels : 
Courtrai and Brussels; Tournai and _ Brussels. 
Meanwhile the civil administration was reorganising 
its forces, and, in spite of a serious shortage of tools 
and materials, it has up to the present been able to 
re-establish communications between all the im- 
portant centres. There remains only the town of 
Renaix, which, on account of its particularly difficult 
situation, was at the time of my visit still beyond the 
reach of the railway system of the country. Leaving 
out of account the secondary lines, there are still over 
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500 kiloms. of main lines to be reconstructed, the 
rails on more than half of which were stolen by the 
Germans. 

At present much of the railway reconstruction 
work is held up for lack of rails and material, but 
requirements for the principal lines have been met 
somehow, and the work is well under way. Specifica- 
tions are being prepared for the vast amount of re- 
construction still necessary throughout the whole 
Belgian railway systeu. The damage to tunnels 
and bridges may be gauged from the statement that 
there is only one tunnel that the enemy has not 
destroyed, while it is impossible to number the 
bridges which were demobilished. Not counting 
aqueducts and culverts, 250 were completely wrecked 
and the foundations destroyed. Among the more 
important bridges are those over the Meuse at Namur, 
a bridge of about 100 m. span, that at Huy of 150 m., 
and the bridges over the Rupel at Boom, the bridges 
crossing the Néthe at Waelhem and Duffel, that 
across the Scheldt at Termonde, and many others. 
One of the first spectacles which confronts the visitor 
entering Belgium through Ostend is the wreck of the 
fine four-track lattice steel girder bridge, by which 
the railway reached the.port. About forty railway 
bridges over roads, with a width of 20m. to 50m., 
were destroyed, and many important over-bridges 
blown up, notably two viaducts at the station of 
Meirelbeke-les-Gand, and the Mozelle bridge at 
Tournai. It is difficult at the present moment to 
estimate exactly the quantities of material necessary 
for the reconstruction of these works. The very first 
consideration is to establish the main lines of com- 
munication with every possible means at the disposal 
of the authorities. Fortunately, those associated 
with the service dep6ts have foreseen the necessity 
for rapid temporary reconstruction of the main line 
of railway, and had prepared the necessary supplies 
of timber for these preliminary makeshifts over a 
very large zone. Even for the provisional re-esta- 
blishment of the lines of communications large quan- 
tities of steel up to 10,000 tons have to be supplied, 
either by Belgian works or by foreign firms. The 
only materials to hand are bricks, cement and wood, 
large quantities of which were feft in the depdt by 
the Germans in the haste of evacuation. 


LOCOMOTIVES AND Ro.uurne Stock. 


When hostilities opened in August, 1914, the Belgian 
State Railways possessed 4541 locomotives, of which 
1299 were used on passenger trains, 2430 on goods 
trains, and 812 chiefly for shunting operations in the 
stations. The repair and upkeep of these engines 
had always been assured under favourable conditions. 
The percentage of unserviceable engines was brought 
down to a very low figure. The _ rapidity 
of the German invasion and the difficulty of evacuat- 
ing the locomotives in the direction of France only 
permitted 1929 engines to be sent over the frontier 
to places of safety. As a result the Germans put their 
hands on 2612 locomotives, most of which were in 
perfect condition and able to be used at once for 
military transport. During the years of occupation 
repair work fell into a serious state of arrears, and 
the Germans replaced nearly all the copper used in 
fire-box construction by steel. 

It is thus easy to realise the deplorable condition of 
the locomotives remaining in the depdts when the 
Germans had been driven out of the country. Even 
those which had been removed into France had suffered 
greatly from incessant use in war work and the lack 
of proper repair and maintenance. They all require 
a@ complete overhauling. Nor are the locomotives 
which have been handed over to Belgium by the 
Germans, in accordance with the armistice terms, in 
much better case. A detailed examination which 
was made at the end of 1918 showed that out of 2110 
locomotives examined only 350 were in a state of 
repair in which they could be accepted by the Belgian 
railway administration. This limited number repre- 
sented all that had been received on account of the 
5000 locomotives that Germany is to deliver in accord- 
ance with the terms of the armistice. The Belgian 
Government is thus faced with a difficult problem 
in furnishing a service equal to even 50 per cent. 
of that before the war, which is the least that 
will suffice for present traffic needs, including 
military transport. In February, 1919, the 
State Railways had 4000 engines, of which 
about one-third only were in a serviceable condition. 
The immediate requirement is not for new locomotives, 
but for the necessary metal to repair the stock in 
hand. Large quantities of bar and plate iron 
and copper, brass for pipes and taps, &c., rubber, 
asbestos and oiling appliances, safety valves, Westing- 
house brakes and accessories are urgently required. 

The situation in regard to passenger and wagon 
stock is little better than in the case of locomotives. 
A preliminary examination of those left on the rail- 
ways after the German withdrawal indicated that 
a very small percentage of the passenger 
carriages were fit for use. Even at the end 
of December last 73 per cent. of the number 
which had been inspected were not in a condition 
for service. although in view of the pressing transport 
needs use had to be made of any vehicles which could 
by any expedients be patched up for temporary use. 
If they could keep the rails it had to suffice: the 
absence of springs, doors, windows, seats, brakes, 
heating apparatus, and lighting sets was not sufficient 





to keep the stock out of service. With regard to the 
wagon stock, the situation at the end of 1918 was that 
of 60,087 wagons of all types which had been inspected 
only 34,134 were, even under the circumstances then 
prevailing, in what could be regarded as running 
condition. » 

It is obvious that the requirements of Belgium 
for the repair and construction of railway carriages 
and wagons are very large. The hope in Belgium 
is that England will give aid, not only in supplying 
new stock, but in providing the materials to restart 
the carriage and wagon industry in Belgium. Loco- 
motive fuel is still scarce. In this respect the rail- 
ways have been living from hand to mouth, and there 
is a great shortage of lubricating and lighting oils, 
orders for which have, however, been already placed 
in England. 

The position in respect to the restoration work on 
the railways has been rendered more difficult than 
would otherwise have been the case by the destruc- 
tion of the construction and repair shops in practic- 
ally every instance. The State Railway Administra- 
tion has established locomotive and wagon building 
shops at Gentbrugge, Cuesmes, Louvain, Luttre, 
Malines, and Namur. Great damage was also done 
to the shops at Louvain and Malines. The only one 
of the large establishments which has been spared 
and is in working order is that at Namur, and even 
here the leather belting has disappeared. Many of 
the smaller establishments have suffered in the same 
way. This subject as well as other features of the 
railway situation of interest to engineers will be dealt 
with more fully in my next letter. 








German Mine-laying Cruisers. 


AmoncG the German warships now in custody at 
Scapa Flow there are two which invite special atten- 
tion, representing as they do the sole example of 
originality in naval design that modern German 
construction has offered. The vessels in question are 
the Bremse and Brummer, officially rated as light 
cruisers, but possessing certain features that put them 
in a class by themselves. They are, in fact, high- 
speed mine-layers, and in the opinion of officers who 
have surveyed them they are yncommonly useful 





gives a broadside of four 5.9in. guns, fire ahead being 
limited to one gun, and two guns training astern. On 
the boat deck between the third funnel and the main- 
mast are two 3.4in. guns on high-angle mounts. 
Above the conning tower is a fire-control station with 
a rangefinder. The bridge carries a closed-in chart- 
house constructed of splinter-proof steel, and above 
is a platform for two large searchlights. Each of the 
three funnels appears to have a steel glacis at the base 
as protection against splinters. The after bridge is 
open, with a single searchlight position above it. 

The Bremse is reported to have carried 300 mines, 
but it is not easy to discover where such a large 
number could have been housed. Two pairs of rails 
are laid along the quarter deck for transporting the 
mines to the stern. It is stated, however, that 
special arrangements exist for releasing mines below 
water, the object being to deceive hostile scouts or 
aircraft with regard to the nature of the work on 
which the vessel was employed when under obser- 
vation. ae) 

At the time of their completion the Bremse and 
Brummer were probably the fastest cruisers afloat. 
In addition to laying mines they seem to have been 
used occasionally for raiding convoys in the North Sea, 
and information from enemy sources credits these 
two vessels with the principal réle in the action of 
October 17th, 1917, off the Norwegian coast, when 
the British destroyers Strongbow and Mary Rose were 
lost, together with a number of merchantmen in their 
convoy. News of the convoy’s position and course 
having been received by wireless from a scouting 
Zeppelin, the Bremse and Brummer, with several 
destroyers, at once left the Baltic and succeeded in 
intercepting their prey. Steaming at high speed, and 
using their 5.9in. guns, the cruisers were able to make 
short work of the two destroyers and the unarmed 
merchantmen, after which they withdrew before 
pursuit could become effective. 

It is rather doubtful whether further ships of this 
type exist. Two other units are said to have been 
built, viz., Hummel (Bumble-bee) and Wespe (Wasp), 
but the report cannot be confirmed. The only ships 
previously built in Germany for the special duty of 
mine-laying were the Nautilus and Albatross, launched 
in 1906 and 1907 respectively. They displace 1950 
to 2200 tons, and can steam at 20 knots. Another of 
the few existing vessels of this type is the Swedish 
mine-layer Claes Fleming, completed in 1915. She is 
of 1748 tons, and has a speed slightly above 20 knots. 








ships for this work. The Bremse (Anglicé Gadfly) was 
launched from the Vulkan yard, Stettin, at mid- 
summer, 1916, and completed before the end of that 
year. The Brummer (Growler) was built by the 
Schichau yard, at Danzig, and completed in 
December, 1916. Full detais of the ships have still 
to be published, but their dimensions, &c., are approxi- 
mately the following :—Length on water-line, 435ft.; 
beam, 43}ft.; mean draught, 16}ft.; displacement, 
4150 tons. Machinery: Turbines of Parsons type, 
driving four screws; fourteen Schulz-Thornycrot 
boilers for mixed firing. Maximum fuel supply, 
including oil, 850 tons. Designed horse-power 32,000 
for a speed of 29.5 knots—on trial a mean of 30.2 
knots is said to have been maintained for three hours 
It appears, however, that on this occasion the ships 
were in a light condition, and on service their best 
reliable speed is said not to exceed 29 knots, though 
they can make 30 for short spurts. The scantlings 
are flimsy, judged by ordinary standards, and the 
limited coal supply pre-supposes a design framed 
with a special regard to operations in the Narrow 
Seas. This is borne out by the fact that the living 
quarters are very cramped, and the general arrange- 
ments for accommodating the crew of 370 are some- 
what primitive. The same scrupulous regard for 
economy in weight is revealed by an inspection of 
these vessels above water. In general they differ in 
appearance from other German light cruisers by 
having pronounced “‘ clipper ”’ stems, cased in funnels, 
and the minimum of superstructure. On the fore- 
castle there is a 45-calibre 5.9in. gun, with shield ; a 
second gun of this size is placed between the first and 
second funnels on the boat deck ; a third on the deck- 
house abaft the main mast, with a blast screen pro- 
jecting well over the quarter deck, where the fourth 
5.9in. gun is situated. This disposition of armament 














BRUMMER. 


In our own Navy it has not been deemed necessary to 
design ships specially for mine-laying, which during 
the war was carried out by vessels of almost every 
description, from battleships to submarines. Several 
flotilla leaders and a number of the larger destroyers 
were temporarily fitted up as mine-layers. The Abdiel, 
a flotilla leader launched at Birkenhead in 1915, 
was attached to the Grand Fleet as a “ flying mine- 
layer,” and in this capacity made things very un- 
pleasant for the retreating German fleet after the 
Battle of Jutland. At the other end of the scale is 
the battle-cruiser Courageous, which is equipped with 
gear for sowing mines. Of the six old cruisers of the 
‘* Apollo’ class, that wére reconstructed as mine- 
layers before the war, several were scuttled as block 
ships on the Belgian coast, and the remaining vessels 
are now out of service. 
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The Development of Airship 
Construction.« 
By C. I. R. CAMPBELL, R.C.N.C., Member. 


In view of the growing importance of airships, it may 
be expected that many papers concerning them will 
appear in future “ Transactions”’ of this Institution. 
The present paper is therefore intended to be introductory 
in character, the subject being treated in a very general 
manner, so.as to indicate the stage of development now 
attained by airships and the manner in which some of the 
problems of design are dealt with. It is hoped also to 
bring out the fact that airship design is very closely allied 
to the work normally performed by naval architects, and 
should consequently not be allowed to drift into the hands 
of those whose training has not fitted them to deal with 
the problems that are involved. 

Limitations of time and space have prevented reference 
to many matters, such as mooring out, handling arrange- 
ments on the landing ground, &c., which are of vital 
importance to successful development. Much information 
regarding airship performances has recently been published 
and has therefore been omitted here. 

Introduction —In the present paper the term “ gas” 
will be used to denote the impure hydrogen used in air- 
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height of, say, 9000ft., it would be economical to start 
with the bags only 75 per cent. full, so that on reaching 
the height mentioned the bags would be just full, Any 
further rise would then involve further expansion of the 
gas, causing a loss of gas through the automatic relief 


blowing-off pressure of the valves is called the ‘‘ pressure 
height.” As the total lift of a definite mass of gas is the 


valves. The height at which the gasbags are just full to | 
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Airship Types.—In airships, as in other ships, a dominat. 
ing requirement in design is the provision of the longi. 
tudinal strength necessary to withstand the longitudinal 

| shearing forces and bending moments resulting from the 
loading and from the varying pressures of the surrounding 
medium. The different means adopted to meet this 
requirement divide airships into three main types, viz, 
non-rigids, semi-rigids, and rigids. : 


same at all altitudes provided that its temperature and , 





pressure are always those of the surrounding air, apart 
from the effect of humidity, it follows that the total lift 
of an airship is nearly the same at all altitudes provided 
that no gas is lost. Hence a very small vertical force 
is sufficient to cause a rigid airship to rise or fall between 
sea level and the pressure height, and she can be navi- 
gated between these limits by means of her elevators 
alone without loss of ballast. 

In non-rigid airships the gas is contained in an envelope 
which forms the body of the airship. The shape and 
rigidity of the envelope must be maintained under all 
conditions of flight, and as these qualities are due solely 
to the internal pressure of the gas in the envelope, it is 
necessary to make provision for the expansion and con- 
traction of volume to take place with variation of altitude 
without alteration of the gas pressure as measured by 
gauge. 

For this purpose large fabric air chambers called 
‘“* ballonets ’’ are fitted inside the lower part of the enve- 





NON-RIGID AIRSHIP. 
CURVES OF BUOYANCY. 
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Fig. 2. 
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Non-r1Gip AIRSHIPS. 


This type includes all those airships in which the form 
of the envelope is maintained solely by the interna! cas 
pressures. The principal varieties are :— 

(a) Those having an envelope of nearly circular cross 
section, the car suspensions being connected to fabric 
patches or long strips stuck or sewn and stuck on to the 
outside of the envelope. In this variety are found the 
small British and American airships, using stuck patches 
only ; the French Zodiacs, in which the suspensions are 
attached to long strips running longitudinally on each side 
of the envelope and having reinforced edges to which the 
suspension ropes are attached at intervals; the German 
Parsevals, in which the suspensions are attached to a 
fabric girdle strip running round the under side of the 
envelope in a roughly oval curve, the envelope being rein. 
forced by a number of braid strips which pass over the 
envelope from side to side and serve to conduct the lift 


Alt. Ballonets empty. 


LBS PER METRE LENGTH OF SHIP 


essssss 











K 


FEET 


: 


RIGID AIRSHIP. 


BENDING MOMENT & 
SHEARING FORCE DIAGRAMS. 











HEIGHT IN 











Fig. 3. 























PEA a 


—— 


8 























LIFT PERCENTAGE 


nr 


o 
r 


ship envelopes and gasbags. The impurities in the hydrogen 
consist chiefly of the constituents of air, and the assumption 
made is that they have, in the aggregate, the same weight 
per cubic foot as air; thus, when it is said that the purity 
of gas in an envelope is, say. 95 per cent., it is assumed 
that the total buoyancy in air of the gas is the same as 
that of pure hydrogen at the same temperature and 
pressure, but having a volume only 95 per cent. of that 
of the gas. If in such a case V denotes the total volume 
of the gas, W the weight per unit volume of the surround- 
ing atmosphere, w the weight per unit volume of hydrogen, 
then the buoyancy or “* total lift”? is .95 V « (W —- w). 
In British practice it is the custom for design purposes 
to assume that (W — ~) equals .068 1b. per cubic foot, 
and hence that the gas has a lift of 68 ]b. per 1000 cubic 
feet at sea level. The practice in this matter varies in 
different countries, and this is the cause of much confusion 
when comparing the performances of foreign and British 
airships. . 

The air density decreases as altitude increases, and the 
lift of an airship decreases accordingly. Fig. 1 shows, 
in the form of a curve, the average lift per unit volume 
of gas at various altitudes as a percentage of the lift at 
ground level. The curve is based upon data as to average 
atmospheric temperature and pressure, supplied by Sir 
Napier Shaw, and applies especially to South-Eastern 
England. 

As an airship rises the external pressure falls and the 
gas in her envelope or gasbags tends to expand. In the 
case of a rigid airship, where the gas is contained in internal 
gasbags which contribute nothing to the strength or 
external form of the ship, the expansion of gas can be 
provided for by starting from ground level with the bags 
only partially inflated. Then, if it is desired to reach a 
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! Jope and are freely connected to a source of air compressed 





to the pressure which it is desired to maintain in the 
envelope. During flight the ballonets are always in a 
state of greater or less inflation, i.e., they are never either 


| full or empty, consequently the pressure of the air within 


them must always equal the pressure of the gas- without, 
and by controlling the former we are able to control the 
latter. 

When the airship rises the gas in the envelope expands 
and forces some of the air out of the ballonets until 
equilibrium is restored. When the airship descends the 
reverse process takes place. 

It is clear that the capacity of the ballonets must be 
sufficient to take up the full range of contraction of the 
gas as the airship descends from the maximum altitude 
to sea level. In many airships their capacity is about 
30 per cent. of that of the envelope. 

The source of compressed air to the ballonets may be 
an ordinary blower, but when the airship is in flight the 
most convenient system is to connect them by means of 
suitable air ducts to an air scoop somewhat on the prin- 
ciple of the ordinary ship’s cowl, having an open mouth 
just behind the propeller, so as to take advantage of the 
kinetic head of the slip stream from the latter. 

In some semi-rigid types, where a very low envelope 
pressure is used, the ballonets are connected by a duct 
to a valve in the nose of the envelope, fitted with suitable 
shutters. When the ship is proceeding at sufficiently 
high speed the kinetic head at this opening produces the 
required pressure. The rate of supply of air to the 
ballonets for which provision must be made depends upon 
the desired maximum rate of descent of the airship, 7.e., 
it must be sufficient to deal with the maximum rate of 
contraction of the gas in the envelope which is liable to 
oceur in service. 








deur IN Lob rods é 


SHEARING FORCES IN LBS 
BENDING MO 


——— 


Pree? PbBitQi 








Swain Sc. 


of the envelope to the girdle and to relieve the tensions 
in the envelope fabric. 

(6) The French Astra-Torres or trilobe variety. In 
this the car suspensions pass through gas-tight joints into 
the bottom of the envelope on the centre line and are 
there connected to fans of smaller ropes which lead up to 
attachment points on internal suspension strips at the 
two upper ridges or angles of the trilobe section.. The 
three ridges of the trilobe are maintained in their correct 
relative position by internal fabric curtains connecting 
them ; these curtains run continuously from end to end 
of the envelope, and being in a state of considerable ten- 
sion tend to give a certain measure of rigidity to the form 
of the envelope. 

The above types are all successful on service. For 
small airships up to 150,000 cubic feet or perhaps 200,000 
cubic feet there is probably nothing gained by departing 
from the circular section envelope with stuck-patch 
suspension attachments. 

For larger sizes up to about 400,000 cubic feet, or per- 
haps 500,000 cubic feet, the Zodiac, Parseval, and Astra 
types are available. The Astra type has the least overall 
height, because the suspensions are attached high up inside 
the envelope, hence lower and cheaper sheds can be used. 
A special advantage of the Astra type is the facility with 
which petrol, water ballast, &c., can be suspended directly 
from the envelope ridges. This is a very valuable feature 
for large ships. On the other hand, there is a large mass 
of internal rigging difficult to adjust or even to inspect. 
The trilobe form also has slightly higher air resistance 
than the circular form. The Parseval type, though some- 
what costly, is excellent and keeps its shape better than 
any other type of which we have experience. The patent 
rights in this country are held by Messrs. Vickers,{who 
have kindly supplied the data for a design of this type in 
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fable I. The Zodiac type is thoroughly serviceable 
and should be cheaply and ‘easily constructed. It has 
not been tried in this country and precise data as to its 
ormance cannot be given. 
Both the Parseval and the Zodiac airships have naturally 
eater overall height than the Astra, and this can only 
be reduced by the use of longer and therefore heavier 
cars, or by using more than one car. The Parseval is 
also longer than the Astra type and requires a bigger shed. 


Taste 1.—G@eneral Particulars of Three Typical Non-rigid Air- 








ships. 

| Zero. C Star. Parseval. 
Gross lift at 68 1b. per 1000ft. 4690 Ib. 14,1001b. 11 tons 
Disposable lift when full 1669 lb. 4655 Ib. 5 tons 

(estimated) 

Overall length... .. 143ft. Gin.  220ft. 312ft. 
Overall height.. .. .. .. 43ft. 57ft. 4in. 70ft. 
Overall width .. . 33ft. 9in. 45ft. 10in. 57ft. 


75H.P. 360H.P. | 520H.P. 

- 46m.p.h. 57m.p.h. | 55 m.p.h. 
(estimated) 

- 12hours 12hours 25 hours 
(estimated) 


Total brake horse-power 
Speed at full power 


Endurance at full power 
Sunmary of weights-— 


Envelope and fittings, includ- 
ing tail planes, valves, nose 





stiffeners, &c. 19221b. 5678Ib. 7350 1b. 
Car suspensions 40, se -.¢0f eens 448 Ib. 250 Ib. 
Carex machinery .. .. ..; 40@Ib. aad Ib. 
Machinery installation includ- \ sa19 Ib. 

ing petrol system en we (3650 Ib. 
Total fixed weights - 3021 1b. 9445 1b. 13,430 Ib. 





N.B.—Endurances are given for ships initially fully loaded, 
including armament. 


On the other hand, as indicated later, the lower position 
of the cars gives greater stability and easier control of the 
airship. 

For airships larger than 590,000 cubic feet the non- 
rigid type certainly can be, and has been, used, but its 
efficiency tends to compare less favourably with the semi- 
rigid type as size is increased. 

In Table I. are given the weight statements of some 
typical non-rigid airships. The large proportion of the 
fixed weights taken up by the envelope and its fittings 
is to be noted. About three-quarters of this item is 
fabric, the weight of which in envelopes of similar form 
and equal speed, but different capacities, can be expressed 
generally by the equation :— 

W=K 43(4+Ba5+C aly) 
where W = total weight of fabric, 
A = weight of proofing per unit area, 
A = total lift, 
Kk, B, and C are constants. 


It is to be noted that the equation only applies to enve- 
lopes having the same number of plies in the fabric. The 
use of this equation shows that the weight of fabric for 
low values of A varies at a lower power of A than unity. 
At a value of A, which in some cases is about 250,000 
cubic feet, W varies as 4, while for higher values W varies 
as a higher power of A than unity, i.e., the weight of the 
fabric is an increasing proportion of the total lift. This 
is one of the facets which ultimately limits the useful size 
of non-rigid airships. 

It is worth emphazising thet the strength, and therefore 
also a large part of the weight, of fabric required for an 
envelope varies directly as the internal gas pressure. One 
of the objects always before the designer must therefore 
be the adcption of all means tending to reduce the working 
gas pressure. 

This pressure is required for the following purposes : 
(1) To enable the outer cover to maintain its form against 
the distorting forces due to various weights. In particular, 
the car suspensions leading fore and aft from the car intro- 
duce a longitudinal drag on the envelope at their points 
of attachment and tend to cause buckling of the fabric. 
This is resisted by the internal pressure. 

(2) To support the bow against the external air pressure 
in flight : at the extreme tip the external pressure is that 
of the full kinetic head corresponding to the ship’s speed, 
but it falls off rapidly to a slightly negative pressure at a 
short distance abaft the nose. By local reinforcements 
known as bow stiffening, which take the form of curved 
tubes fitted longitudinally on the outside of the bow from 
the extreme nose to a point somewhat abaft that at which 
the pressure is negative, it is possible to keep the nose from 
being blown in while using a gas pressure considerably 
less than that of the kinetic head mentioned above. By 
extending the bow stiffeners sufficiently far aft and making 
them of adequate strength the necessary gas pressure 
can be greatly reduced at the expense of some additional 
weight ; something can also be done in this direction by 
selecting a form of bow in which the area of greatest air 
pressure is as small as possible. 

(3) To support the tail planes as rigidly as possible in 
position, in face of the considerable wind pressure upon 
them when the rudders and elevators are used or when 
the ship is swinging. Here the ges pressure inside the 
envelope has to maintain the latter sufficiently taut to 
provide a firm base for the planes, but the pressure neces- 
sary for the purpose can be reduced by fitting the planes 
with very wide bearing surfaces at their inner edge, where 
they bear against the envelope ; increasing the width of 
these bearing surfaces again means increased weight. 

It will be seen from the above that gas pressure may be 
reduced by various local weights, and that a balance of 
advantage has to be struck to secure the least total weight. 
Whatever fittings are provided, however, there is, for each 
ship, a certain minimum pressure below which we cannot 
go without risk of buckling the envelope or blowing in 
the nose or loss of efficiency in the tail planes, due to their 
being inadequately supported. Clearly the necessary 
pressure increases with speed and with size of ship. 

As this pressure is in any case small, rarely exceeding 
40mm. by water gauge—about 8 lb. oe square foot— 
at the axis, the resistance of the envelope to distortion 


is not great and extreme care in design is necessary to 
obtain a flat curve of loads, i.e., to obtain the most favour- 
able balance between weight and buoyancy at all points 





along the envelope. It will, however, be,seen from the 
following example that a perfect_balance cannot be struck 
in all conditions. © «6» Biithy 

» An airship at her maximum height,” with ballonets 
nearly empty, has a buoyancy curve whose ordinates are 
proportional to the sectional area of the envelope—see 
Fig. 2—and to the lift of gas per cubic foot in the air at 
that height. The same airship on descending to ground 
level without change of weights carried will have her 
ballonets nearly full of air. The ordinates of the buoyancy 
curve are determined as before, allowing for the greater 
air density, but in way of the ballonets the sectional area 
of these must be deducted from that of the envelope. 

The total buoyancy is unaltered, but it is now differently 
distributed. Clearly no system of loading can deal 
effectively with two such different conditions, and a com- 
promise must be adopted. * 

A source of much trouble in the past has been the 
necessity of carrying the weight of the tail planes upon 
the tapered stern of the envelope, where the buoyancy is 
naturally low and the stiffness against longitudinal dis- 
tortion is much reduced. It has been found that the only 
satisfactory method is to keep the stern lines full enough 
to enable the weight of the planes to be locally air borne 
when the airship is under her average conditions as regards 
lift. 


It is found that the amount of shearing force or bending 
moment which the envelope can support continually is 
very small indeed—the usual effect of such action being 
@ very slow distortion which gradually reaches a maximum 
in perhaps several weeks. For short periods, however, 
considerable forces can be borne, as is shown by the rela- 
tive rigidity of the envelope when turning. 

The weight of the car and its contents—the crew, 
machinery, &c., and often also the petrol, oil, and water 
ballast—is suspended from the envelope by means of a 
number of suspension ropes, so arranged as to distribute 
the weight over the greater part of the length of the enve- 
lope and to maintain the position of the car, relative to 
the envelope, unaltered under all conditions of flight. 
These conditions should include inclinations of the airship 
at least 30 deg. either way with full propeller thrust acting. 

As far as the distribution of the car weights to the 
envelope is concerned, there is everything to be gained by 
hanging the car as far as possible below the envelope, as 
by this means the inclination of the forward and after 
suspensions is reduced. It is, however, necessary also to 
transmit most of the engine thrust and, when the ship is 
inclined, the longitudinal component of the car weights 
through the suspensions to the envelope, and this is more 
conveniently done when the car is close up to the latter. 
It may be noted that when.the car is raised the forward 
and after suspensions are inclined at a greater angle with 
the vertical and have a greater tendency to place the lower 
part of the envelope in compression, which is undesirable. 
This does not, of course, occur to the same extent in the 
Astra type. 

Another consideration which enters into the decision as 
to the best height at which to rig a car is that of stability. 
If the car is rigged close up the airship has less inherent 
stability and is not so steady in flight, but, on the other 
hand, she is much more readily and quickly manceuvred 
by the elevators. Such an airship requires large fixed 
horizontal planes aft and relatively small elevators. If 
the car is rigged low down the above conditions are 
reversed, and we shall have an airship which, while less 
handy for, say, diving downwards to bomb a submarine, 
is less fatiguing to fly and can hold her speed better in 
bumpy weather. In most British airships which have 
been built for war purposes the cars are slung as close up 
to the envelope as they safely can be, but for commhercial 
purposes a somewhat lower suspension would be more 
suitable, 

General Remarks.—Non-rigid airships form a class of 
great utility, which can be given speeds of 45 to 60 miles 
per hour with disposable weight percentages from 33 to 45 
per cent., the lower figures applying to the smaller airships. 

They are particularly suitable for short-distance flights 
and for patrol dutics. Their chief merits are simplicity, 
ease, and cheapness of production and low cost of main- 
tenance. 

SEMI-RIGID AIRSHIPS. 


In the foregoing brief discussion regarding non-rigid 
airships it has been seen that the envelope absorbs a con- 
siderable part of the total weight, due to the large internal 
gas pressure required to give the necessary rigidity to the 
envelope and also to support the bow stiffeners and tail 
planes against the aerodynamic forces to which they are 
exposed during flight. 

In semi-rigid airships a longitudinal keel girder is fitted 
to the under side of the envelope so as to constitute a 
rigid, or in some types slightly flexible, backbone. The 
whole weight of the car or cars and the disposable weights 
are suspended from the keel, which in turn is supported 
by the envelope to which it is attached at many points 
along its length. The interposition of the keel therefore 
relieves the envelope of all local stresses, shearing forces, 
&e., due to the car and disposable weights. If continued 
to the bow and tail the keel also gives effective support 
to the bow stiffeners and to the tail planes. 

The general effect of the keel is, in fact, to relieve the 
envelope of all the loads which in non-rigid airships have 
to be met by the use of a relatively high internal gas 
pressure. As a result it is found possible to fly large semi- 
rigid airships of over 600,000 cubic feet with gas pressures 
at the axis iittle more than one-half as great as those re- 
quired in non-rigids of equal capacity and speed. A 
lighter envelope fabric can therefore be used and sufficient 
weight is thus saved to compensate entirely for the extra 
weight of the keel girder; that is to say, the combined 
weight of envelope and its fittings, keel girder, bow 
stiffeners, and tail planes in a semi-rigid airship may be 
less than the weight of the corresponding items, exclusive 
of keel girder, in a non-rigid of equal capacity. 

A further point is that, although in a semi-rigid the 
maintenance of full inflation of the envelope is necessary 
for rapid flight, the airship can nevertheless be brought to 
land and even flown slowly with the envelope partly 
deflated, provided sufficient lift is retained; it becomes 
profitable therefore to divide the envelope into compart- 
ments by means of transverse fabric b eads and so to 
reduce the risk of the airship being lost through an acci- 
dental tear in the envelope. This is not feasible in a non- 





rigid in which loss of pressure means buckling of the enve- 
lope and in many cases loss of the,ship. The bulkheads 
also limit the alteration of pressure at, the ends due to 
inclinations of the airship, and this is” a further reason 
for the lower envelope pressure mentioned above. 

In recent years semi-rigid airships have been developed 
by the Italians alone, who have shown great skill and 
ingenuity in doing so. Of the two main t one, called 
the Military type, has been developed by the Italian 
Government ; the other bears the name of Signor Forlanini, 
of Milan. 

The Military type has played a very large part during 
the war in bombing work over the Austrian lines and in 
anti-submarine coast patrol. From the design point of 
view the most interesting feature is the keel, which is not 
a self-contained rigid frame, but is a series of compression 
members jointed together, which form, in conjunction 
with the wire rigging supporting the car, a beam which 
distributes the weight of the car along the envelope. 

The envelope is attached to the joints of the keel by 
means of a series of wire ropes attached in parabolic form 
to the lower parts of the envelope so as to concentrate the 
lift of the latter at the keel joints ; the riggings from the 
car are also attached from the same keel joints, and the 
profile shape taken up by the keel is such that the forces 
at each of the joints are in equilibrium. The whole forms 
a very light and ingenious compensating system by means 





Tasie Il.—General Particulars of Semi-rigid Airships. 


1 
| 





F5. PO.) Re} Oe 
' (special) 
T - 4. «+ «+ «+ Forlanini Forlanini| Forlaninj Military 
Sectinain diameter, feet | 65.6 | 65.6 | 75.5 59 
} (beam) 
Maximum length, feet ... 295 295 361 269 


Volume within outside i 
envelope, cubic feet .. 671,000 671,000 1,060,000 | 441,000 


Volume of gasbags, cubic 


feet .. .. «. «~. 628,000 628,000 990,000; 441,000 
No. of gas-tight compart- | 
mente .. «- «+ «+, 12 12 ieee 6 
Fixed weights, total, tons 9.55 9.74, 14.96 7.48 
Fixed weight per 1000 c.f. 
of gas, ib. .. «. | 34 | 34.7 34 38 
Load carried at sea level, 
SOMME 6: 860. cme. ee 9.55 9.36 15.04 | 5.90 
Load carried at 13,120ft. } 
above sea level, tons. . 3.45 3-24 | 5.4 _ 
No. of motors... .. .. 2 ; 4 a 3 
Total H.P. of motors at 
a sealevel .. .. : 480 760 | 1400 650 
aximum speed in m.p.h.' 
(1) At sealevel .. .. 43.5 45.8 49.7 63 
(2) 6560ft. above sea 
lowell. 65 oe. «s| 46.6 50 56 — 
(3) 13,120ft. above sea 
level .. 49.7 , 55 62.2 —_ 


Consumption in lb. of 
petrol and oil at 85 p.c. 
maximum speed and j 
13,120ft.above sea level, | 
per hour .... «- «| 9 143 276 

Ditto, ditto, per mile .. 2.34 3.06 5.22 _ 

Time in seconds to rise or 
descend 1000ft. .. .. 109 | 109 | 109 = 








of which the concentrated weight of the car is distributed 
along the length of the envelope in such a manner as to 
produce on the latter simple vertical forces only. 

The keel at its after end forms a support for the rudders 
and elevators, which are carried on a wide gantry under 
the tail. At the bow the keel also gives assistance to the 
bow stiffeners ; it therefore performs efficiently the whole 
of the functions already outlined as pertaining to the keel 
of the semi-rigid type. 

The envelope is compartmented and has a single ballonet 
extending the whole length of the bottom without division ; 
it therefore ensures uniformity of pressure in all the com- 
partments. : 

The Military type is built in several sizes, all of which 
are highly satisfactory. Itjrepresents almost the most 
highly developed type of airship in existence. 

The particulars of Forlanini airships, given in Table I1., 
have been supplied by Messrs. Sir W. G. Armstrong, Whit- 
worth and Co., who hold the British rights of construction 
for this type. F 5 and F 6 have both done excellent work 
in the war. F 8 is in the design stage only. 

Special features of the Forlanini type are :—_ 

(1) A rigid triangular keel girder composed of light steel 
lattice girders running the whole length of the under side 
of the hull. : 

(2) A compartmented gasbag, the lift of which is trans- 
ferred directly to the top of the keel girder at numerous 
points along its length. : ; d 

(3) An outer cover which is normally inflated with air 
and surrounds the gasbag at a distance of several inches. 
The ring space between the outer cover and the gasbags 
form the air ballonet of the airship. 

This arrangement has many outstanding advantages, 
but it should be mentioned that the gasbag is somewhat 
complicated, and the large amount of fabric employed 
involves the use of specially light qualities of cloth. — 

An interesting point is that all the Forlanini airships 
mentioned are specially designed for flying at heights of 
not less than 13,000ft., at which height the air density 
and consequently all aerodynamic forces, including pro- 
peller thrust, are only about two-thirds of those which 
would occur at the same speed at ground level. The keel 
structure can therefore be made lighter than if the airship 
had been designed for maximum performance at lower 
altitudes. 

The principle is a valuable one and has been adopted 
in some recent German airships, where, as in the Forlanini 
type, the object has been to rise to great heights for bomb- 
ing attacks and for escape from aeroplanes. Such air- 
ships specially designed for high flying have had a special 
value for the Italians in connection with the bombing 
work which has been carried out over the Austrian lines 
during the war, but they are-not very suitable for com- 
mercial purposes or for coast patrol work. 

The semi-rigid types can, of course, equally well be 
designed for use at lower altitudes, but the fixed weights 
would then exceed somewhat the very low value, viz., 
50 per cent. of the total lift, shown by Table II. 

As regards the limits of size for semi-rigids, the lower 
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limit is said to be about 100,000 cubic feet, but for sizes 
up to about 400,000 cubic feet the advantage appears to 
lie with the non-rigid type on the score of cheapness, 
simplicity, and rapid production. The upper limit is 
apparently considered by the Forlanini designers to lie 
not lower than 1,000,000 cubic feet, and the rigid type is 
probably superior for greater capacities. The semi- 
rigid type therefore has a special value in that it fills in 
the gap between the largest efficient non-rigid and the 
smallest useful rigid airship. 


Rierp ArRsHrPs. 
In the foregoing we have seen the possibilities and 


limitations of non-rigid and semi-rigid airships. We now 
come to rigid airships, a type of vastly greater possibilities, 
and whose limitations as to size are not approached by 
any airship yet under construction 

In a rigid airship the whole of the shearing forces and 
bending moments are sustained entirely by a rigid hull. 
The envelope, which in a non-rigid supplies the whole 
form and strength of the airship, has degenerated in the 
rigid type into a series of weak gasbags which have to be 
most carefully supported over their whole surfaces to 
prevent them from bursting. 

The following brief description applies especially to a 
typical rigid airship having the following characteristics :— 

Dimensions = 643ft. long x 78ft. 9in. extreme diameter. 

Gasbag capacity = 1,950,000 cubic feet. 

Maximum speed = 60 to 65 miles per hour. 

Total lift = 59.2 tons under standard conditions. 

Disposable lift = 30 tons. 

The hull structure is composed mainly ~of triangular 
lattice girders made of duralumin, none of which is more 
than l4in. in extreme depth of section. The hull con- 
stitutes, in effect, a skeleton tube of polygonal cross sec- 
tion, with a short parallel body and long tapered ends 
forming the bow and stern portions. 

There are two main systems of girders: (1) the longi- 
tudinals, of which there are twenty-five, nearly equally 
spaced round the circumference and running from end to 
end, following the surface of the hull along the angles of 
the polygon; (2) ring girders called transverse frames 
running completely round the circumference at about 
5m. intervals. Every alternate one of these ring girders 
is ‘‘@ main transverse fpame,”’ i.e., it is made especially 
strong and fitted with a system of wires arranged on much 
the same principle as the spokes of a bicycle wheel, so as 
to maintain rigidly its polygonal shape. The main 
transverse frames are equivalent of the bulkheads in a 
ship, holding the hull to its correct transverse form. The 
structure is completed by cross bracing wires in all the 
panels on the surface of the hull between the longitudinal 
and transverse frames. A structure is thus obtained 
which behaves as a slightly elastic tube capable of resist- 
ing bending moments and shearing forces in a@ manner 
similar to that of the hull of an ordinary ship. 

Running along the inside of the bottom of the hull is 
@ passage way, at each side of which are stowed the petrol 
tanks, water ballast, bombs, &c. The structure of this 
passage way is so arranged as to constitute a very stiff 
keel girder running nearly from the bow to the stern. As 
the hull bending moments usually produce compression 
in the lower part of the hull the stiffening so afforded to 
the hull at this part is of great value. The tail fins, 
rudders, and elevators are framed with duralumin girders 
and covered with doped cotton fabric. 

The power cars and control car are all slung from the 
under side of the hull and are usually held in position by 
a combination of wire ropes and struts. A typical power 
car contains a complete machinery unit, including an engine 
with clutch, spur reduction gear, and two-bladed propeller, 
radiator, &c. The machinery weighs 8}lb. to 9lb. per 
brake horse-power, and the weight of each machinery car 
is about 141b. per brake horse-power. The control car 
is fitted with the usual navigating instruments, rudder, 
and elevator control wheels, controls to the manceuvring 
gas valves, water ballast, &c. It also contains the wire- 
less cabinet. . 

The gasbags fill as completely as possible the interior 
of the hull. Each occupies the space between two main 
transverse frames, 7.e., a fore-and-aft length of 10 m., 
but a clear ring space about 12in. in average depth is left 
between the outside of the gasbag and the outer cover. 
Each is fitted with an automatic spring-loaded escape 
valve, and most of the gasbags have also hand-controlled 
valves at the top for reducing the buoyancy when required, 
e.g., when landing. The gasbags are made of single-ply 
cotton fabrie lined with goldbeaters’ skin. The finished 
weight per square metre is not more than 160 grammes. 
The total weight of the gasbags is about 4 tons. 

An outer cover formed of a series of doped cotton sheets 
is stretched tightly over the outside of the hull so as to 
give a smooth exterior. 

The above brief description naturally conveys no idea 
of the innumerable problems constantly occurring in con- 
nection with such airships. The outer cover, for instance, 
appears at first glance to be a very simple matter. In 
practice, however, it is found to require long experience 
to obtain the exact tension and the correct degree of stiff- 
ness of the doped fabric necessary to ensure durability. 
The outer cover also has a very important function to 
perform in screening the gasbags from the heat of the sun 
and thereby reducing those troublesome variations in 
lift which result from heating the gas. 

Hull Girders.—The hull girders are all made of duralumin. 
Those which are intended mainly for thrust are equilateral 
triangles or squares in section. Those intended largely 
to withstand lateral bending are usually isosceles triangles 
or rectangles in section, the greatest depth naturally being 
in the direction of bending. Triangular shaped girders 
are most widely used and consist of continuous channel 
members at the three apexes, with bracing pieces, the 
three faces being made of light stampings from duralumin 
sheet and arranged in @ series of crosses along each face. 
The strength of such girders may be indicated by the 
statement that a girder weighing about 0.8 lb. per foot 
run and of any length up to about 15ft. can withstand, 
when subjected free ended to pure compression, a load of 
5 tons. 

Shearing Forces and Bending Moment Curves.—In 
Fig. 3 are shown the curves of shearing forces and bending 
moments for an airship somewhat of the type described 





above, in the fully laden and in the light condition. 

As might be expected, the more critical condition is 
the latter. In the loaded condition it is possible to arrange 
the weights so that in each frame space a fair balance 
is struck between buoyancy and weight, with the result 





that shearing forces and bending moments are low. The 
Taste III.—Early British Rigid Airships. 
Airship class Rg. R23. R29. R31. 
Designers Messrs. Messrs. Admiralty Admiralty 
Vickers Vickers 

Date of completion 1917 1917 1918 1918 
Length, feet 526 535 539 614.5 
Diameter, feet .. .. 53 53 53 65.5 
Gasbag capacity, c. ft. 890,000 942,000 990,600 1,553,000 
Total lift, tons .. .. 27 28.6 30. 47.1 
Disposable lift, tons . . 5.1 5.8 8.2 16.4 
Ratio, disposable lift > 

100 — total lift 18.9 20.2 27.2 34.8 
Total B.H.P. ° ° 600 1000 1000 1500 
Maximum speed, m.p.b. 423 52 55 65 
Endurance at two - 

thirds full power in 

sea miles .. o as| OO 570 1070 2215 


Norre.—The ae of rigid airships for the Admiralty was pre- 
pared by Messrs. Vickers under Admiralty supervision up to 
November, 1915, when the work was transferred to the Director 
of Naval Construction, Admiralty. In November, 1917, a com- 
plete Admiralty Airship Department was formed under the 
Controller (D.P.A. Department), in which the design work is 
now carried on. A single airship designed entirely by Messrs. 
Vickers is, however, now being built at Barrow. 


tail portion is, of course, an exception to this, as rigids, 
like other airships, are severely stressed by the necessity 
of carrying the tail fins, rudders, and elevators on the 
fine after part where the buoyancy is naturally low. This 
is clearly shown on the curves, and is the reason why we 
avoid, as far as possible, all additional tail weights, and 
why also we avoid placing close to the tail the handling 
ropes, which, when used, would bring additional loads 
to bear. 

In the light condition we have the tail fins, &c., and the 
cars appearing as concentrated weights balanced in each 
case by the buoyancy of several gasbags distributed along 
the airship. The result is clearly seen in the heavy shear- 
‘ing forces and bending moments produced. Consequently 
the scantlings of the longitudinals and of the main hull 
wiring are determined largely by the estimated maximum 
values of the bending moments and shearing forces at 
each point along the length of the airship in the light 
condition. It is therefore of the first importance to reduce 
the concentrated weights to a minimum and to maintain 
in all conditions the most uniform practicable distribution 
of weights. As the weight of the power cars is chiefly 
that of the machinery they contain, the importance of 
reducing machinery weights and of dividing the power 
amongst as many cars as possible is manifest. 

The heavy shearing force abaft the control and forward 
power cars appears to be a characteristic feature, and its 
importance is increased by the fact that it may be greatly 
accentuated by loads applied to the trail rope during land- 
ing or mooring out operations. 

In Table III. are given the particulars of early British 
rigid airships ;_ the steady improvement in performance 
is notable, and it may be stated that this progress has been 
well maintained in the most recent types. 

In the most recent German airships of slightly larger 
capacity than those described above the disposable lift 
has been raised to 58 per cent. of the total lift, with maxi- 
mumespeeds of about 75 miles per hour. These airships 
have been designed specially light for war purposes, but 
airships intended for long voyages or for commercial pur- 
poses generaliy should be given an increased margin of 
safety, which would reduce the disposable weight to 50 per 
cent., or even a smaller proportion, of the total lift. Even 
so, the performance obtained would be sufficiently remark- 
able, and there can be no doubt that as further improve- 
ments in design and materials are made still better results 
may be obtained. In the following example it is shown 
that an airship of 2} million cubic feet capacity can carry 
84 tons of cargo across the Atlantic. If by improvements 
the fixed weights of this airship are reduced by 5 per cent. 
of their present value the weight of cargo carried will be 
increased by 1.9 tons, 1.¢., 224 per cent. 

The most striking improvement in the commercial 
value of airships is, however, to be obtained by increased 
size, as the following example will show. 

Consider an airship of 2,500,000 cubic feet capacity, 
maximum speed 70 miles per hour, and disposable lift 
50 per cent. of the total, i.e., about 38 tons. To enable 
this ship to cross the Atlantic at 55 miles per hour she 
should carry fuel and oil for, say, 4500 miles, so as to have 


@ margin in case of meeting contrary winds. Her dis- 
posable weight can then be allotted as follows :— 
Tons. 
Crew thirty in number and effects oot oe hae 3 
add Se ee ee eee 8 
18 


Petrol and oil 
Stores and spares EI See ee eee Pe ee 
Carrying capacity for passengers, luggage, food, gc. 84 
Total Sore oe 38 
In the above airship the weights may be divided roughly 
into groups as follows :— 
(1) Weights which may be considered to be a constant 
proportion of total lift— 


Proportion 
Weight of 
total lift. 
Tons. Per cent. 
(a) Hull, fabric and control si ire ee 
Navigating crew and stores .. .. 2 
WEEMS. os ne tc ue ee 8 
40 523 
(2) Weights varying as B.H.P.— 
Saatusty:. oe ws Shee 7 
Petrol and oil .. 18 
Engineers .. 14 
Power cars 14 
272 .. 364 
(3) Passengers, &c. ae 5 


ES eee 





As far as can be seen the items in group (1) may be taken 
as a fairly constant proportion, ¢.e., 52} per cent. of the 
total lift over a large range of capacity. 

If now we consider an airship of double capacity, j,¢,, 
5 million cubic feet, designed for the same length of voyage, 
and the same speed as above, the machinery weights wil] 
be 272 x (2)8 = 44tons, since at equal speeds B.H.P. cc , §, 
The total lift is then made up as follows :— 

Group 1. Hull, &c., 82 tons = 52} per cent. 
Group 2. Machinery, &c., 44 tons = 29 per cent. 
Group 3. Passengers &c., 28 tons = 18} per cent. 

Thus by doubling the capacity we have increased the 
carrying capacity for passengers, &c., 3.4 times and have 
raised it from 11 per cent. to 18 per cent. of the total lift, 
As the running costs of the larger ships will be less than 
double those of the smaller, ¢.g., the cost of petrol per 
voyage will be only 1.6 times as great, it is clear that the 
larger ship is a far better commercial proposition than the 
smaller one. In fact, the costs per voyage per ton carry. 
ing capacity in the 5 million cubic feet airship would 
certainly be less than one-half of those of the 24 million 
cubie feet airship. 

It is desired to lay special emphasis upon this point in 
order that those who contemplate starting airship services 
may realise the probable trend of development and make 
provision accordingly in arranging their sheds and plant. 
It is, of course, obvious that a shed can at any time be 
lengthened without excessive cost provided that care is 
taken to adopt a light form of door which does not require 
extensive foundations. Alterations to the height and 
width of the shed are, however, usually impracticable, 
and these dimensions should at the start be dealt with 
generously. 

In discussing the commercial use of airships the question 
naturally arises, ‘‘ How is the heavy cost of operation to 
be met on the commercial basis ?”’ This question can 
hardly be discussed in this paper, but there is one thing 
which we can assert with the support of all human expe- 
rience, viz., that such a valuable facility for rapid travel 
as airships afford will not fail to find a wide scope of utility. 








Ministry of Munitions Orders. 





IRON AND STEEL STOCKS. 


Tue Minister of Munitions, in Notice No. 46, issued 
April 9th, draws the attention of all concerned to the order 
mace by him on January 7th, 1919, known as the Steel and 
Iron (Purchase and Returns) Order, 1919. It may be 
explained that during the war part of the cost of produc- 
tion of iron and steel was met by direct subsidy from the 
Government. The subsidies in connection with the manu- 
facture of pig iron have been continued to April 30th, 1919, 
and in consequence the prices of pig iron, as well as of 
manufactured iron and steel made therefrom, have been 
restricted to prices below the economic level. After the 
withdrawal of subsidies at April 30th, the entire cost of 
manufacture will have to be met by the iron and steel 
makers. 

It was explained in a Ministry notice, published on 
December 2nd, 1918, that steps would be taken to prevent 
any hoarding of subsidised material during the period for 
which the subsidies were continued. For that purpose 
the above-mentioned order was passed. It provided, in 
effect, that no person would be entitled to increase his 
stock of iron and/or steel by more than 100 tons, except 
under a permit from the Ministry, and that such permits 
should only be granted on condition that the holders should 
repay to the Ministry a drawback—representing the sub- 
sidies paid on the material by the Ministry—in respect 
of all such stock which may be held by them on April 
30th, 1919, exceeding by more than 100 tons the amount 
of stock held by them on October 31st, 1915, or October 
31st, 1918, whichever was the greater. The drawback 
referred to, which has been fixed at 30s. per ton in respect 
of iron and/or steel, is a refund to the Government of the 
subsidies paid by it in respect of material which has not at 
that date been incorporated in any structure or plant or 
work in progress. 

The order further required all persons who on April 30th, 
1919, hold a stock of iron and steel, or either of them, of 
100 tons or more to furnish to the Controller of Iron and 
Steel Production within fourteen days after April 30th, 
1919, a true and complete return of the stock of iron and 
steel held by them (a) on October 31st, 1915, or October 
3lst, 1918, whichever shall be the greater; and (hb) on 
April 30th, 1919. Forms of return for the purpose of 
the order may be obtained on application to the Controller, 
Iron and Steel Department, Ministry of Munitions, 
Whitehall-place, S.W. 1. 

The Minister of Munitions desires to point out that the 
order applies to all persons whether iron and steel makers, 
merchants, stockholders, engineers, shipbuilders or other 
users of iron and steel who hold over 100 tons of iron and /or 
steel on April 30th next. Instructions as to the classes 
of iron and steel to be included will be found on the return 
form referred to. It should be added that this return is 
called for under the powers conferréd on the Minister of 
Munitions by the Defence of the Realm Act and Regula- 
tions, and any person failing to comply with the order is 
liable to the penalties provided under the Act. 





OUTPUT OF IRON AND STEEL. 
Tux following statement as to production of iron in the 
United Kingdom was issued on April llth, 1919, as 
Notice No. 47, by the Ministry of Munitions :— 


Pie Iron. 
Output during ¥ Number of 

{ week ending 4 furnaces 

March 22nd, 1919. in blast. 
Hematite .. 1+ «+ o8 ee 4,000 .. .. 103 
Basic Pe PEP ONE I OF, 83 
Foundry, for,e and other qualities 38,000 97 
Vorto-nlloys .. 0.0 3. 8s os 5,000 12 
Total ++ 168,000 296 
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Provincial Letters. 


LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals, 


Tne general condition of metal and iron business 
in Manchester gets steadily quieter, and the whole interest 
of the trade is now transferred almost entirely to the 
question as to what is going to happen during the remain- 
ing seven months of the year. Disappointment with the 
dilatory methods of the Government is very keen, and 
is sufficiently evident from the treatment of any Govern- 
ment supporter when a by-election takes place. It is 
quite clear that the whole industrial community is in 
earnest in its demand for the restoration of perfect free- 
dom. There will no doubt be a period of confusion when 
all the various official hindrances are cleared away, but 
things will quickly get into some sort of order, and at 
any rate consumers will know what are the real values 
of the commodities they desire to buy. 


Metals. 


There has been a slight tendency to ease in the 
prices for standard and refined ingot copper since we last 
wrote, and prices have been put down as much as £2 per 
ton; but this is looked upon as a purely temporary move- 
ment, and the disappearance of the backwardation on 
forward deliveries is a symptom of strength and soundness 
which is of far greater importance than any slight fluctua- 
tions in the prompt prices. It is noticeable that in 
America a premium has been paid in some instances for 
forward copper, and it is evident that the view on that 
side is favourable. As soon as this premium is established 
on our side one may confidently expect that consumers will 
buy copper in much larger quantities, and that the normal 
situation in the trade will be reconstituted. This normal 
situation means in effect that the burden of holding stocks 
of copper will he taken off the shoulders of the producers 
and easily sustained by the much stronger and more 
numerous body of consumers, and this, in itself, will be a 
very great gain. The publication of the Government 
stocks of copper seems to have been delayed this month, 
for this information ought to have been before the trade 
on April 2nd at latest. The stocks are given as 48,702 
tons, or a decrease of 2671 tons when compared with the 
figures for March Ist. This is not a great reduction, but 
it is satisfactory so far as it goes, and probably means that 
the authorities have at last consented to the marketing 
of the stocks at fair competitive prices. If they would do 
the same in regard to all the other stocks held by them 
a very much better state of general trade might come about. 
Protests against the excessive prices charged by manu- 
facturers of copper sheets and tubes and yellow metal 
and brass manufactures have not received much attention, 
and we are still left to wonder what these prices mean. 
Solid drawn copper tubes are quoted as we write at Is. 4d. 
per lb.—i.e., £149 6s. 8d. per ton—while the raw metal 
from which they are made is worth £82 or thereabouts. 
This price gives the maker of copper tubes £67 per ton for 
his work. Brass tubes show about the same enormous profit. 
It would be interesting to know whether American loco- 
motive builders and makers of marine engines are being 
victimised in the same way. The excess cost of the tubes 
alone in a locomotive boiler of the first class would amount 
to over £200. ‘There has not been any serious change in 
tin yet, and we are still in the dark as to what America 
may do when she has at last worked:through her stocks of 
dear metal. According to report, the consumer there is 
still compelled to pay a price equal to about £336 per ton, 
while the actual cost of importation cannot be more than 
about £225. Tin is not, however, nearly so important a 
metal as copper in engineering work, ptherwise our 
American competitors would be severely handicapped. 
Spelter has been fairly quiet and without much interest. 
The Government stocks are slightly larger, and the 
Government price has been reduced £2 to £38; but this 
merely brings it on a level with the open market. The 
lead stocks were reduced to 96,456 tons, and are, of course, 
still big enough to weigh very heavily on the market. The 
market seems to have been easier of late, and forward 
business was offered at about £22 10s. per ton. 


Pig Iron. 

There is practically no business being done here 
this week in foundry iron. It was noticeable that at the 
last Birmingham quarterly meeting sellers could not agree 
upon the proper prices for May delivery. One sanguine 
seller talked of £8 for ordinary No. 3 at the furnace ; but 
this quotation may have been given merely to choke off 
all inconvenient inquiry. It is not to be expected that 
common iron will be saleable at this price, but £7 to 
£7 2s. 6d. per ton at the furnaces is indicated. All holders 
of stocks of pig iron are now ordered to give a return of 
the tonnage held by May 14th, the quantities being those 
held on October 31st, 1915, or October 31st, 1918—which- 
ever is the greater—and on April 30th, 1919. Makers as 
well as merchants and consumers are included. We may 
perhaps piously wish that the Government may get a true 
return. On all excess of iron greater than 100 tons above 
the quantity held in October, 1915 or 1918, the owner has 
to pay 30s. per ton. This would seem to indicate that the 
subsidy paid was at the rate of 30s. per ton, an inference 
which one is. very slow to accept. It will, of course, suit 
lronmasters to hold as much pig iron as possible rather 
than to sell it at the subsidised price of, say, 95s. at the 
furnaces, because when they have paid the Government 
30s. the iron will stand in their books at £6 5s. per ton, 
and they expect to get £7 2s. 6d. or more from the unfor- 
tunate consumer. The course of the market after May is 
very obscure, but it seems possible that during the re- 
mainder of the year, when free competition begins to work, 
the prices will decline. 


Serap. 


to be free when the 
and meanwhile merchants 


“ The scrap'market 
control is taken off iron and 





and dealers prefer to do nothing. There is a very con- 
siderable quantity of cast scrap iron waiting to be put 
upon this market, and it is possible that merchants will be 
inclined to sell it at slightly below its value‘ss compared 
with pig iron in order to get rid of larger quantities. Hence 
it may be that founders will use more scrap and less new 
pig in the immediate future. The normal value of fine 
textile cast scrap is something between the prices of 
common and Scotch foundry pig, but the market may easily 
be in an abnormal state for a time. Heavy wrought scrap 
is apparently very scarce. 


Lead Mining in Derbyshire and North Wales. 


The enormously increased demand for lead 
which was brought about by the war served to turn atten- 
tion again to the possibilities of increasing our national 
supply by reopening some of the disused mines in Derby- 
shire and North Wales. Some of the richest lead mines in 
the country are to be found in Derbyshire in the neigh- 
bourhood of Wirksworth and Brassington, but the working 
of them ceased some years ago owing to the difficulties of 
competition when lead was cheap. Mining engineers are 
now at work in those parts, and it is probable that before 
long the lead mining industry will be once more re- 
vitalised. There is also a group of disused lead mines in 
North Wales which I recently had an opportunity of 
inspecting. They are not as old as the Derbyshire mines, 
and were being successfully worked up to within the last 
ten or twelve years, when operations had to be suddenly 
suspended owing to a great rush of water into the workings, 
which the pumping plants were quite unable to cope with. 
During the war the Government decided that it would be 
well worth while de-watering these mines, and appointed 
Mr. Britton, the Chester city electrical engineer, to investi- 
gate the matter. This gentleman has laid down an elec- 
trical pumping plant with the necessary generating station 
at one «f the mines a few miles from Mold, and all was 
ready to commence pumping operations when the war 
came to an end and the operations have been suspended. 
It is to be hoped, however, that the suspension is only 


temporary. 
The Textile Machinery Trade. 


The exports of textile machinery last month 
showed a decided improvement over the corresponding 
months of the war period. They amounted in value to 
£517,834, against £237,677 in March, 1918. For the three 
months this year the value of the exports was £1,398,205, 
against £849,006 in the corresponding period of last year. 
India has been the largest customer, and France has taken 
as much machinery as all the other countries in Europe 
collectively. One of the difficulties which textile 
machinery builders are confronted with is pre-war con- 
tracts, the fulfilment of which can now only be effected at 
heavy pecuniary sacrifices. In view of the great increases 
in the cost of labour and materials which have taken 
place, however, purchasers who require a reasonably quick 
delivery will do well to release the builders from their 
existing contracts. 


Barrow-In-Furness, Thursday. 
Hematites. 


There is a considerable amount of uncertainty 
at present in the hematite pig iron trade of North Lanca- 
shire and Cumberland. At the end of this month Govern- 
ment control comes to an end, as also does the system of 
subsidies granted to smelters of iron as a war measure to 
enable them to conduct their trade under reasonable cir- 
cumstances. With these systems coming to an end, it is 
necessary to adopt a new basis of prices, and no announce- 
ment has as yet been made here as to what they will be. 
The difficulty before smelters is considerable, and there is 
a strong belief that iron may have to be made at a loss 
until things settle down to the normal. To meet this there 
is this week a reduction in output both in North Lanca- 
shire and Cumberland. The demand for iron remains 
good, and consumers’ requirements are likely to be heavy 
for some time to come. Business is confined to immediate 
wants, for with the present uncertainty forward trade 
cannot be negotiated. In the meantime the old rates still 
hold good, with parcels of mixed numbers of Bessemer iron 
quoted at 127s. 6d. per ton and special brands are at 140s. 
per ton, both f.o.t. 


Iron Ore. 


There is a steady activity throughout the hema- 
tite iron ore trade, and satisfactory outputs are being 
registered at most of the mines, and the work of develop- 
ment is being pushed on in several parts of the district. 


Steel. 

There are no new features to report in the steel 
trade. There is a steady, if not huge, demand for various 
sorts, and most of the mills are busy, rails occupying a lot 
of attention, besides other steel sections. There is nothing 
doing at the Barrow plate mills. Steel prices are returned 
at the old rates, with heavy sections of rails at £10 17s. 6d. 
to £11 per ton, light rails £13 10s. to £17, heavy tram rails 
£17 to £18 10s., billets £10 7s. 6d. to £11, ship plates 
£11 10s., and boiler plates £12 10s. per ton. 


Shipbuilding and Engineering. 


There is rather less activity to report in the ship- 
building and engineering trades. There is no press of 
Government work. Mercantile tonnage is receiving 
attention, and there is some refitting going on at the 
Barrow Shipyard. There is quietness in the ferro-concrete 
shipyard. 


Fuel. 

The demand for steam coal is active, and the 
quotation remains at 32s. 6d. to 33s. 6d. per ton, with 
house coal at 32s. 2d. to 42s. 4d. per ton delivered. Coke 
is in steady demand, with East Coast qualities at 39s. to 
4ls. 9d. per ton delivered, and Lancashire sorts are at 
37s. 6d. per ton delivered. 











SHEFFIELD. 
(From our own Correspondent.) 


Standardisation in Cutlery. 


Ir is most interesting to] watch the gradual 
development of an entente between cutl manufacture 
in all its departments and engineering interests. The 
fact is the more remarkable because up to the outbreak of 
war scarcely a thought was given to the subject. One or 
two voices had cried in the wilderness, but few heard and 
fewer heeded. Even now there are many unbelievers. 
Nevertheless, there is growing up a strong, healthy desire 
for reform upon engineering lines. Less than four years 
ago the manager of a spring knife works here said to me, 
“* What we are in need of is an engineer to whom we can 
explain our difficulties and who will tell us what it is we 
really want.” That desire is now being realised. The 
trade and the engineer are in touch, the one explaining its 
difficulties and the other putting forward schemes for 
overcoming them. I have referred to the subject several 
times of late and shall do so again Ihope. It is not reitera-~ 
tion, but instalments of a story which will only conclude 
with the complete modernisation of Sheffield’s oldest 
steelindustry. It has been a pleasure to me, when address- 
ing cutlery meetings in advocacy of that policy, to observe 
the whole-hearted endorsement it always receives. There 
are many obstacles to be overcome yet by the reformers, 
a considerable degree of apathy to be combated, but with 
reasonable perseverance the movement will succeed. The 
new spirit is revealing itself on all sides. At a gathering 
here a few days ago a desire was expressed that steps 
should be taken to bring about co-operation between the 
very small manufacturers—‘“‘ little mesters” they are 
called—and a system of standardisation of cutlery parts 
and patterns, and at a meeting on Friday this desire was 
in part expressed in the form of a resolution “ that imme- 
diate steps be taken to bring about the standardisation 
of cutlery materials, and that a combined meeting of all 
interested firms be called to consider it.” 


Machinery and Output. 


That this forward movement is based upon a 
recognition of the value of engineering methods was clearly 
shown by the mover of the resolution, who advocated the 
putting down of machines to produce large numbers of | 
the same article, instead of making a comparatively few 
each of a multiplicity of patterns. If cutlery material 
makers could afford to put down such machinery, he said, 
they would all be the gainers. The sizes and widths 
required by the trade generally should be ascertained 
and so save time, labour, and material in cutting and 
filing to make various parts fit. They were up against 
something important, added the speaker, and the sooner 
they got to work making large quantities without changing 
the tool the better it would be for themall. The chairman 
on the occasion was even more emphatic. “‘If we are to 
bring about quantity production,’ he said, “we must 
have proper conditions and proper machinery, with 
co-operation amongst material workers, cutlers, engineers, 
and everybody else concerned. There must be no narrow- 
minded, pettifogging, parochial ideas if we are going to 
succeed. I shall do my best to see that we obtain what 
we are out for, and the only way to do that is by standardis- 
ation and never mind the expense.”’ The feeling is, I 
believe, that a joint committee might be formed, including 
representatives of cutlery material makers—both employers 
and employed—and engineers, and that this body might 
act under the supervision of a Research Association, which 
is about to be formed, in framing some scheme of 
standardisation, as well as making recommendations on 
questions of machinery installations. Arrangements had 
been made, by the way, for Sir Frank Heath to address 
a meeting here, on Tuesday, of cutlery, file, edge tool, and 
saw trades’ representatives on the subject of industrial 
research, but Sir Frank found he would be detained in 
London on that day, so the meeting was postponed until 
Thursday, following an engagement Sir Frank Heath 
had made to be present at the annual meeting-and dinner 
at Sheffield of the Society of Glass Technology, the guests 
at which included also Sir Herbert Jackson, Sir Wm. 
McCormick, and Sir Robert Hadfield. 


The Hardening of *‘ Stainless.” 


Whilst on the subject I may mention that since 
the particular description of chrome steel known as 
“stainless? was released from exclusive use for war 
material purposes—chiefly for the making of vital parts 
of aeroplanes—it has developed a ‘* boom” as a cutlery 
steel, and a few days ago Dr. Hatfield, chief of the Brown- 
Firth Research Laboratories, and the newly elected presi- 
dent of the Sheffield branch of the British Foundrymen’s 
Association, addressed the Cutlery Manufacturers’ Asso- 
ciation on the results of research into the hardness point 
of knives and razors of satisfactory cutting quality made 
of shear, ordinary, and stainless steel. The Sheffield 
workman usually hardened at between 730 deg. C. and 
780 deg. C., and the greatest scientific genius who had 
applied himself to the subject would have arrived at just 
the same temperatures. Dr. Hatfield recommended for 
stainless steel a temperature between 900 deg. CU. and 
950 deg. C. as giving satistactory results. The steel proved 
to be capable of being hardened more highly than the degree 
of hardness required tor carving, table and pocket knife 
blades and even razors. His investiga ions were made 
by means of the Brinell machine, the bell of which was 
too large, but by the adoption of one of small size 
it had been possible to arrive at the equivalents of the 
Brinell standard hardness numbers. ‘The tests showed 
great variations in hardening temperatures. of various 
steels, and these were responsible for the unsatisfactory 
cutting properties of the knives, but the results were quite 
good where the temperature was between the limits he 
had given. The tempering number should be between 
170 and 190. This matter of correct and uniform hard- 
ness, or the absence of it, has-been the cause of a great 
deal of the trouble experienced by some makers of stain- 
less, and I happen to know that when the steel was first 
introduced by Mr. Harry Brearley, a firm of cutlery manu- 
facturers, who are highly successful with the new steel 
now, almost gave it up in despair in the experimental 
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stages. Only persistency in tempering experiments won 


the day. 
Hydraulic and Shell Presses. 


In a letter some time ago I mentioned the inter- 
esting steps taken by Davy Brothers, Limited, of the Park 
Ironworks, Sheffield, to meet the calls made upon them 
during the war by the Government. In addition to what- 
ever rapid extensions of the works were possible, Davy 
Brothers entered into temporary arrangements with about 
thirty different small engineering firms, forming a network 
of output capacity between Sheffield and, I think, as far 
North as the Clyde. These firms worked for the Sheffield 
concern as sub-contractors, this measure of co-operation 
enabling Davy’s to make a wonderful response to the 
Government's demands. The staff and employees gener- 
ally worked well, and to mark the Allies’ victory the firm 
entertained the workpeople on Wednesday afternoon, 
each guest being presented with a souvenir containing a 
record of four and a-half years’ of war work. It is known 
that a great many shell presses were imported from 
America—though not nearly so many as were sent by the 
United States, thanks to the U-boat activity ; but the bulk 
of the presses used were made at home and for a very large 
portion of them Davy’s were responsible. For instance, 
the firm equipped with presses and hydraulic plant seven 
of the eleven great National Shell Factories, the deliveries 
including sixteen shell presses of 750 tons each, two of 
450 tons, and forty-two of 300 tons, beside hydraulic 
intensifiers for the largest of them, thirty-four banding 
presses of 1000 and 500 tons power, thirty-four pumps of 
200 horse-power each, and a number of h¥draulic accumu- 
lators. The firm also supplied thirty-one presses of from 
1000 to 2500 tons each for the making of heavy 
shells, and taking the whole of the shell-making machinery 
turned out by the firm there was a weekly capacity of 
1,000,000 shells, ranging from 14-pounders to 18in. pro- 
jectiles weighing in the rough nearly 2 tons each. Davy’s 
supplied, too, twenty-seven gun forging, &c., presses 
ranging from 500 to 4000 tons each. In the aggregate 
the firm produced during the war 750 forging presses with 
a total weekly output of 10,000 tons, and 642 other presses 
with an aggregate power of 357,000 tons. The presses 
were equipped with steam hydraulic intensifiers, air 
vessels, pumps, &c. 


General Conditions. 


The works are closing down for a full Easter 
holiday, and in some departments the opportunity is 
welcomed because of the inactive state of business. In 
other cases every hour of relaxation will be begrudged 
by reason of the extreme pressure of work, though engineers’ 
small tools seem to be not quite in such keen demand. 
At the open-hearth furnaces, however, business is brighten- 
ing upa little, and this welcome improvement may develop 
after the holidays, if only the iron and steel markets take 
a favourable turn. There is a rapidly growing demand 
for tramway and railway steel, particularly on home 
account, for municipalities and private companies are 
now getting very busy relaying tracks and providing for 
other renewals. Ship plates are wanted in larger quan- 
tities, apparently, than can be prcduced at the moment, 
and the rolling mills are generally fully active. At 
Cammell’s meeting here, a few days ago, at which it was 
decided to raise the capital to three and a-quarter millions 
sterling, Mr. Hichens mentioned that considerable exten- 
sions and improvements had been carried out during the 
past year, particularly at Penistone. Referring to the 
prevailing feeling of unrest, Mr. Hichens attributed it to 
an ‘“‘ undefined feeling of disappointed expectation.” In 
his view the worst result of this discontent was found in 
the paralysing uncertainty which hampered all their 
activities. They were wholly in the dark as to what the 
future policy of the Government in regard to private 
armament firms might be. ‘ * When in doubt nationalise ’ 
is the popular formula for meeting big industrial problems, 
and it may be that in the future one of the minor adjuncts 
of a vast Government trading bureaucracy will be the 
manufacture of armaments. But my point at this 
moment,” said Mr. Hichens, *‘is that the Government 
ought not to keep us dangling indefinitely at the end of a 
string.”” Much of the plant at Sheffield, he added, is 
readily adaptable to commercial work, and Cammell’s 
fortunately took time by the forelock by securing a good 
order book for peace products while the war was still in 
progress. Hence they were able to start afresh with a 
minimum of dislocation, and it was only in the highly 
specialised armament shops that they were. paralysed by 
the indecision of the Government. 


Iron, Stee], and Coal. 


The most difficult situation here, as in other iron 
and steel centres, is in relation to the outcome of the 
dropping of the subsidies and the removal of all restric- 
tions on the iron and steel markets. At the end of the 
month those changes take place, and the question of what 
will then happen regarding market values is troubling 
all concerned. Obvicusly it will hamper overseas expan- 
sion if prices rise still higher on this side, yet what else 
can be anticipated on the removal of the subsidies? The 
latter were only given in order to prevent a very natural 
advance in coke, iron, and steel values when coal was put 
up to cover the cost of extra wages to the miners. They 
were a kind of quid pro quo. Now makers are to have 
that support knocked from under them, whilst, of course, 
coal will remain at its present level, if indeed it does not 
mount higher in the immediate future. The only logical 
outcome is an advance, and a rather stiff one, too, in the 
values of coke, iron, and steel in lieu of the subsidies, 
and many believe that a rise of 100s. per ton in finished 
steel is not an extravagant forecast, seeing that the sub- 
sidies on pig iron are known to have ranged from 20s. to 
60s. per ton. The next few weeks, however, will reveal 
all things. Considerable quantities of scrap are being 
held up for dealings on the coming free market, as holders 
consider it worth more than the official fixed rates. There 
is not much change to report regarding fuels, except that 
the market generally is becoming easier to deal in so far 
as supplies are concerned, and consumers of steams are 
able to add appreciably to reserves. House sorts, how- 
ever, continue restricted, because of the heavy orders on 





merchants’ books. Best South Yorkshire steam hards quote 
23s. to 23s. 6d.; best Derbyshire, 22s. 6d. to 23s.; seconds, 
2s. 6d. to,22s.; cobbles, ditto ; nuts, 21s. to 22s.; best 
hard slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; 
soft rubbly, 17s. 6d. to 18s.; peas, 16s. to 16s 6d.; and 
small slacks, 13s. to 14s. For house sorts branch quotes 
27s. to 27s. 6d., and best Silkstone 23s. 6d. to 24s. 6d., all 
per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Tue definite renunciation of all control over 
prices by the Ministry of Munitions has cleared the air, 
and the Cleveland iron trade, it is hoped, will rapidly 
adapt itself to the altered conditions. The effect of the 
decision of the Cleveland ironmasters to establish a mini- 
mum selling price of 140s. for No. 3 Cleveland G.M.B. 
on and after May Ist has been to increase the great clamour 
for deliveries before that date. Within the prescribed 
limits consumers are permitted to accumulate stocks of 
subsidised iron before the end of April, but even if on that 
date the limit has been exceeded the amount of the draw- 
back repayable to the Government is only 30s. per ton, 
whereas consumers now know that for any iron after that 
date they will have to pay an advance of 45s. per ton. 
It is thus good business for them to stock iron at current 
rates—if they can get it. But therein lies the difficulty. 
Pig iron, particularly foundry qualities, has been very 
scarce for some time past, and makers have precisely the 
same inducement for holding the iron until April is out 
and the new prices come into force. Consequently the 
deliveries this month are likely to continue on‘a small scale 
notwithstanding the better supply of trucks now at the 
disposal of the trade. Of course, makers are under a 
moral obligation to keep up deliveries to clients on their 
books, and if no new orders are being booked for this 
month’s delivery makers are showing a readiness to do 
business for May and June at the new figures which will 
then be ruling. The position in the export trade is not at 
all encouraging. The output of foundry iron, the quality 
which is in chief demand amongst Allied and neutral 
countries, is so far short of the requirements of British 
consumers that any exports can only be effected at the 
cost of serious trouble and inconvenience to the home 
trade. Shipments of this particular quality are practically 
negligible. Thus at a time when many of the countries 
of Europe and of the Far East are simply starving for 
pig iron and are willing to pay a generous price for supplies, 
Cleveland merchants are compelled to look idly on and 
see other competitors collar the trade, which under normal 
circumstances would have been theirs. A greater output 
of Cleveland foundry iron is therefore a question of far- 
reaching importance, and as such demands greater atten- 
tion than it has hitherto received. Up to the end of this 
month the selling prices are :—No. 1, 150s. for export and 
99s. for home consumption; No. 3 Cleveland G.M.B., 
No. 4 foundry, and No. 4 forge, 145s. for export and 95s. 
for home consumption. For May and June deliveries the 
uniform figures either for export or home consumption are : 
—No. 1, 144s.; No. 3 and the lower qualities, 140s. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is relatively easier than that of Cleveland pig iron. 
There is a steady demand both for home and abroad, and 
home consumers’ requirements being fully met, export 
licences are being more freely issued, but the financial 
difficulty in regard to the arrangement of credits continues 
to constitute a serious obstacle. The home price of 
mixed numbers is now 122s. 6d. per ton, but the present 
export figure of 172s. 6d. will govern both the home and 
export trade after the end of April. 


Iron-making Materials. 


Consumers of foreign ore are still holding off 
in the hope of lower freights, and in the meantime new 
business in this trade is almost at a standstill, although 
deliveries are coming regularly to hand under current 
contracts. It will, however, be necessary for these to be 
renewed very soon, and a big expansion of business cannot 
be long delayed. No news is yet to hand as to the new 
prices of furnace coke which will come into force next 
month. Supplies are proceeding steadily to the furnaces, 
but ironmasters are not able to accumulate stocks. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade the 
works are on the whole fairly busy on current contracts, 
but new business is largely hung up pending the arrange- 
ment of prices. In the steel trade especially it is recognised 
that a momentous and critical period is near at hand 
with the withdrawal of the subsidies on iron and coke. A 
big advance in steel prices is inevitable, and everyone is 
wondering what the effect of such a movement will be. 
Until the matter is settled definitely neither buyers or 
sellers will commit themselves, and an absence of actual 
transactions must be expected. The extent of the prob- 
able advance is freely discussed. Estimates vary, but 
the general opinion seems to be that it will not be far short 
of £5 per ton. The drop in American steel prices is 
viewed with some concern, but so far as the home trades are 
concerned the Government will no doubt be pressed to 
prevent cheap American materia] reaching this country. 
Shipyard requirements continue very heavy, but there has 
been a slackening’ in the demand for constructional 
material. 


The Serap Metal Trade. 


Business in the scrap metal trade continues to 
languish. Dealers are marking time until the Government 
control is removed. All descriptions of material are 
scarce, while the demand is brisk—the usual conditions of 
@ rising market. 


The Coal Trade. 
Quite an optimistic feeling now prevails in the 





coal trade. Returns of the voting on the Government 
terms have inspired confidence, and, although at the time 
of writing the final figures have not been divulged, it jg 
certain that there will be an overwhelming majority jy 
favour of acceptance. In the Northumberland and Dur. 
ham coalfields the miners voted over ten to one in favour 
of accepting the Sankey Report. The vote has been g 
revelation in that it shows the position of the “ advance” 
men. There is little new to record in the trade position, 
The output is showing a gratifying increase, but this will be 
counteracted by the Easter holiday break, which in the 
majority of cases extend from Thursday night until 
Wednesday morning. The market is decidedly firin for 
all neutral business, and buyers are pressing supplics for 
May and up to July, and generally offer the full recent 
current prices. For the inland trade deliveries continue 
on an extensive scale, and the entire output is insutticient 
to meet the general daily needs. For the free market, 
sellers over the next three months, while not binding 
themselves, indicate not less than 90s. for best Blyth 
steams, 85s. for Hastings or Hartleys, and for other 
ordinary quality steams 80s. In the small steams section 
the tendency is better, and 65s. to 70s. is quoted irrespec. 
tive of grade. The gas coal market shows some variation, 
Best qualities are fully 70s., while seconds are nominal at 
65s., but could be discounted. In the bunker coal trade, 
despite a limited inquiry, not less than 65s. is now the 
minimum asked for even the poorest qualities, this fizure 
showing a substantial advance on recent second-hand 
quotations. The coke trade for open export business is 
slow. Export licences are sparingly granted, and shipping 
facilities on the whole are difficult. On the other hand, 
to meet the local and home demands the full average 
output is steadily taken up. Foundry coke stocks are 
small, and up to 75s. is quoted. Gas oven makes command 
65s. to 70s., according to quality. 


Tyne Coal Shipments. 


In the month of March 986,846 tons of coal were 
shipped from the Tyne, as compared with 811,503 tons in 
the corresponding month of last year, an increase of 
175,343 tons. In the first three months of this year 
2,824,164 tons were shipped, as compared with 2,282,056 
tons in the same period of 1918, an increase of 542,108 tons, 
Coke shipped in March totalled 38,792 tons, as compared 
with 46,980 tons in March, 1918, a decrease of 8188 tons, 
while in the past three months the shipments were 111,836 
tons, or 22,308 tons less than in the first quarter of last 
year. 


Coal Mining Enterprise. 


An important mining enterprise in the North- 
umberland coalfield is about to be entered into by the 
Seaton Delaval Coal Company, which is engaging sinkers 
to put down a new shaft near to the Hartley shaft, where 
the disaster occurred in 1862. The provision of such a 
shaft is to extend and develop the extensive and valuable 
royalty of the company northward. An immediate start 
with the new shaft is to be made. 








MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Unparalleled Iron Prices Situation. 


Ir is difficult to speak with adequate restraint 
of the present situation in the Midland iron trade. There 
is consolation in the circumstance that we are not alone. 
All the iron districts of the kingdom have to face imme- 
diately the unparalleled new price conditions resulting 
from the near withdrawal of the subsidies. At the close 
of this month, when the trade will be released from State 
control, an entirely new situation will have to be faced, 
and producers have not made up their minds how they 
will face it. In only a few cases are sellers prepared to 
quote definite prices for May deliveries. The general 
policy is to treat for small lots sufficient to enable customers 
to carry on, leaving the prices for future adjustment. It 
is understood that in the event of failure to agree on a 
price either buyer or seller will be at liberty to cancel. 
The abnormal prices for all descriptions of material are 
bound to give an impetus to imports. The attitude of 
export merchants, on the other hand, is one of caution, 
and sales are relatively small, partly because prices are 
too high to stimulate demand and partly because credits 
with overseas markets are not yet fairly established. 
Staffordshire bar makers have met to consider the situation, 
but at present they have concluded that nothing can be 
done with regard to price adjustment till more light is 
forthcoming on the cost of pig iron. Extravagant reports 
are abroad as to the advance which the bar trade is likely 
to put on. But whether a policy dictated by mere selfish 
considerations of the moment would commend itself to 
the leaders of the trade is more than doubtful. A sub- 
stantial increase of the present controlled rates of £20 
for marked bars and £17 15s. for second-class bars is, of 
course, inevitable ; but men of experience on the market, 
as I last week plainly set out, decline to believe that any- 
thing so drastic will occur as an advance of £4 or £5 per 
ton in marked bars, and a corresponding enormous increase 
in unmarked iron, although in some circles a rise of this 
unparalleled amount is suggested. Iron strip, now £19, 
will, of course, fully share in the new advance, whatever 
the amount of this may be. 


THE 


Great Advances in Pig Iron Prices. 


Advances which have already, it is understood, 
been agreed upon by Derbyshire furnace owners in conse- 
quence of the withdrawal of the subsidies, are regarded 
as exaggerated. Grey forge, according to this, is to be 
raised from 90s. to 157s. 6d., and No. 3 foundry from 

2s. 6d. to 160s., an extra half-crown being added for No. 3 
foundry selected, all f.o.t. at makers’ works, to take effect 
from the beginning of May. So far as the ordinary brands 
of Northamptonshire are concerned the situation is more 
obscure. Some parcels of Northamptonshire forge iron 
are selling at £6 9s. 6d., delivered in this district in May. 
This represents an advance of 36s. on ruling rates, but it 
does not follow that this will be the future price, The 
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suggestion advanced is that forge iron will be £7 to £8 a 
ton and foundry 2s. 6d. additional. The advance of 11s. 
‘a ton on cold blast pig iron, considerable quantities of 
which are made in Yorkshire as well as in South Stafford- 
shire, have made no difference to the demand. This 
material is uséd chiefly in the manufacture of chilled rolls, 
‘high-class machinery, &c., as well as for the best qualities 
of iron for chains and. cables, and steady supplies are 
needed. There is as yet no general movement as regards 
South Staffordshire pig. Producers prefer to await 
developments. There is an inclination in the pig iron 
industry to get together and decide upon new prices and 
working arrangements wherever this is at all possible. 
It is reported that the West Coast hematite makers have 
decided upon 200s, as their May figure, in contrast with 
162s. 6d. arranged for the East Coast trade. 


Coke Prices and the Pig Makers, 


The cost of pig iron-depends upon the cost of 
coke, and-as there is no light forthcoming as to what coke 
prices will be when: the control is removed, attempts to 
arrive at the future cost of iron and ‘steel are mere guess- 
work. Considerable quantities of coke are being offered at 
the current rate, 32s.. Producers are anxious to clear’stocks 
as far as possible while the subsidy applies. A feeling pre- 
vails that when the market reverts to an economic basis 
it will not stand the addition of the full amount of the 
subsidy to the selling price.. On the other hand, ‘the 
producer is not the least likely: to. submit to a fall in price 
from 39s, 3d. to 32s. Hence it-is calculated that after 
making up the balance. of their own subsidies the iron and 
steel trades will have to add something for dearer coke. 
Smelters say they require 35 cwt. of coke of the quality 
they are now getting to make a ton of pig iron. 


Working of the Hours’ System. 


It is understood that the new eight-hours’ scale 
of wages in. the mills and forges of .the district has 
been approved by both employers and workpeople, and 
the details are being worked out with a view to their 
general adoption at the earliest possible date. Some works 
are aiming to have this scale in operation as from Monday 
next. After eight weeks’ experience of the eight hours’ 
system a certain amount of data is available on which to 
base calculations of output. A very common experience 
is that production for the eight. hours ranges between 
20 and 30 per cent. below the output during the old-time 
shift. The conditions of the trade hardly permit of such 
an expansion of output as would make up for the reduc- 
tion of the shift. 


Future of Steel Prices. 


Steel makers claim that the balance of the sub- 
sidy, amounting to £2 10s., will be added to prices in May. 
Siemens-Martin Open-hearth billets are quoted £14 10s. 
for soft and £15 for hard. In the case of round and square 
steel bars the. pressure for orders is already such that the 
basis of £17 5s. per ton at makers’ works for bars of from 
sin. to 3in. thickness cannot always be maintained. A 
large tonnage of American steel strip has been delivered 
in this district and more is on the way, and next month it 
is reported that American nails will be available at 10s. per 
ton less than the price on this side of the wire from which 
they are made. American competition continues to con- 
centrate chiefly on the opportunities presented by the 
great trade carried on formerly: with neutral markets, 
which is proving very attractive to our American com- 
petitors. It.is pointed out as peculiarly significant just 
now that a cut of 30 per cent. in wages is being initiated 
at the Bethlehem Steel Works in America. If this move- 
ment should extend throughout the United States trade 
some further wages readjustments may be necessary here. 


New Wages in the Brass Trade. 


A new wages scalé has come into operation in 
the Birmingham brass trades. The grading scheme 
introduced some ten years ago has been modified. . Origin- 
ally there were five grades, discriminated aceording to 
age, experience, and character of work. The lowest 
grade was subsequently merged, and now there has been 
a further reduction to three grades. Men whose basis 
was 3ls. are raised to 34s. plus war advances, making 
70s. 4d. gross; men rated at 35s. get 41s. with the other 
allowances, increasing it to 78s. 2d.; and the highest grade 
is now at 48s., against 39s., making, with the additions, 
83s. 10d. for a forty-seven hours’ week. Pieceworkers 
profit proportionately, prices being calculated on’ the 
customary assumption that they should enable a man of 
average ability to earn 25 per cent. above his day rate. 
The prices for casting have been. graduated according to 
the weight of the mould. The employers are, however, 
urging that the men are not playing them fair. They 
complain that they are taking undue advantage of the 
scheme. The trade union is,’ they state, shifting up 
operatives on a wholesale scale from the lower grade to the 
one above. ‘The right is reserved to employers of challeng- 
ing these transfers and referring them, if needs be, to arbi- 
tration, But their view is that an organised pian is being 
pursued to set.at naught the agreement just concluded, 
and they regard the matter seriously. Even now master 
brassfounders say tendering. for contracts is the sheerest 
guesswork, so impossible is it to tell what. the incidence 
of overhéad ¢harges will be, so that while inquiries are 
coming forward more plentifully, the high prices quoted 
discourage big business. . Foreign ‘competition. threatens 
particillarly frdtn across the Atlantic... Brass manufac- 
turers in the United States are striving hard to reoccupy 
the field‘ now that the armistice has freed their resources 
again, and up to a point they have met with considerable 
oo particularly in South Amefica and the West 
ndies, 





SCOTLAND. 
(From our own Correspondent.) 
Miners’ Ballot. 


THe résult'of the miners’ ballot on the Sankey 
Report has just been published, In Scotland the latest 
returns showed a majority of 62,548 votes in fayour of 





acceptance, equivalent to about six to one. The result 
is a complete reversal of the February ballot. 


Shipbuilding at Inverkeithing. 


It. is reported that the Nicholson Steam Tug and 
Salvage Company has intimated to Inverkeithing Town 
Council its intention to dispose of Inverkeithing Shipyard 
to a Glasgow combine representing large interests in the 
shipping .world, Developments on a Jarge seale are 
anticipated. j nay : 


New Contracts. 


Through the medium of Modern Transport it is 
announced that. among other contracts placed ‘by the 
Great Eastern Railway Company is one with Messrs. 
Wm. Beardmore and Co., Limited, Glasgow, for twenty 
six-wheeled coupled express enginés and tenders. From 
the same source comes the information that the company 
ha: ordered two new steamers from Messrs. John' Brown 
and Co., Limited, Clydebank, for the Harwich and Hook 
of Holland and Antwerp service. 


Mid-Scotlard Ship Canal. 


The question of the Mid-Seotland Ship Canal is 
not to be allowed to lapse. It was stated some time ago 
that the Government had decided against. the construction 
of the canal, but it has been ascertained on high authority 
that the report was ineorreet.. Consequently the -Mid- 
Scotland Ship Canal: Association: has decided to resume 
active propaganda work in favour of a canal. from. the 
Clyde to the Forth by way of the Kelvin Valley. 


Pig Iron. 


There is little change in the pig iron situation. 
Hematite and foundry qualities are not too plentiful, 
and outputs are easily disposed of. Conditions remain 
unsettled, and are not likely to improve until the disposal 
of the subsidies question at the end of this month. Even 
then the result is somewhat obscure. In some quarters 
a rise of 25s. per ton is anticipated, with a corresponding 
increase in other commodities, and if this materialises it 
is difficult to perceive where the benefit to trade comes in. 
Costs are high enough at present, and the effect of higher 
values is not much of a problem so far as regards the export 
trade at any rate. Whether home consumers will be 
agreeable to pay still higher prices or not remains to be 
seen, but outsiders cannot be expected to when much 
cheaper markets are open elsewhere. 


Finished Iron and Steel. 


At present the steel works have no ‘lack of 
business in the ship and boiler plate departments. Sec- 
tional material is rather slow, and new orders would be 
welcome. Sheets are busy, but galvanised déscriptions are 
still too expensive for the ordinary consumer. ‘Theré is 
plenty to be done in this department when conditions are 
more ‘favourable. The cessation of Government work at 
the Clyde yards has had a distinct effect on the producing 
works, especially as there is practically no export business 
to fall back on. The recent trouble at the malleable iron- 
works has subsided, and operations are once again in full 
swing. ~Deliveries, however, have fallen behind, and con- 
sumers have to proceed with caution. Shipments of 
tubes, sheets, and ‘sectional material to France, plates, 
shapes, and sections to Belgium, and machinery and boiler 
material to India are reported, but over all overseas 
business is very flat. 


Coal. ; 
The output in the Scotch coal trade is compara- 
tively well: maintained. Demands, however, are still .in 
excess of productions. Home industrial and household 
requirements account for the bulk -of the available fuel, 
and other outlets. are receiving scanty supplies. A. fair 
business is being done to Jrish ports, and Allied and 
neutral shipments are a little better, though licences are 
still ‘strictly supervised.. Admiralty orders have slackened 
to some extent, but the extra fuel is not of. sufficient 
quantity to accelerate the loading turn, and steamers at 
Fifeshire ports in particular are experiencing considerable 
delays. - The favourable result of the miners’ ballot will no 
doubt: have a stimulating effect on business. generally, 
and -an all-round: improvement is. anticipated.- Values 


this.occasion. - It is singular, too, that in areas where. the 
leaders, who were in a minority, opposed the Sankey terms 
the voting was very substantially the other way about. 
The membership of the South: Wales Federation, at the 
last annual conference numbered 156,000, but 161,985 
men voted, showing that thousands of men have come 
back to the mines. Despite the tact that rather more 
than seven to. one. favoured the Sankey report, it is too 
much to expect. that settled conditions will prevail ior 
very long. . The miners will be having their annual 
demonstrations early next month, .and it will be interesting 
to see what will be their next programme. 


Coalowners’ Dilemma. © 


Colliery eompanies have recently been notified 
that they should not, for the time being, pay to. the men 
any amount on account of the 2s. per day awarded under 
the Sankey terms, but that they should send in a claim 
tothe Controller for the .amount- ny vm to pay the 
workmen for each shift worked from January Ist to the 
last pay day in March. -The Mining Association of Great 
Britain ‘has appointed-a committee to deal with. matters 
respecting hours and wages arising trom ‘the Coal Inquiry. 
This: committee is also giving consideration to the com- 
munication which colliery companies received from the 
financial advisers to: the Coal Mines’ Department, asking 
that accounts should be closed and audited asat Deeember 
31st last, and further that audited accounts must in future 
be made up to June 30th and December 31st. Colliery 
companies have been informed that it is not.necessary 
for them to take any action in this matter for the time 
being, and that they will be advised later what steps to 
take. The position of the coalowners at the monient is 
certainly very difficult and very uncertain. Nothing so 
far has been disclosed as to how they are really affected 
in many important respects by the terms of Mr. Justice 
Sankéy’s Report. The statment that the coalowners have 
drcpped their’ reconstruction scheme for the mining 
industry is stated to be not quite correct. It will, however, 
be remembered that at the Coal Inquiry some details were 
disclosed of this reconstruction scheme, and that it was 
condemned by the representatives of the miners without 
waiting to see what the complete scheme really was. Coal- 
‘Owners are opposed to nationalisation of mines from the 
pint of view of the national interest, and while agreeing 
that the miners should have a still larger share in the 
control of collieries, yet they are determinedly opposed to 
any such share encroaching upon the complete responsi- 
bility of the manager for the working of the colliery. 
The question therefore arises what is the measure of 
control which the Government proposes the workmen 
shall have. The concessions granted and the new con- 
‘ditions indicated in the Sankey Report cértainly place 
owners in a very doubtful position, and they feel that the 
responsibility for any untoward consequences that may 
arise rests with the Government. 


Miners’ Requests. ; 

The question of the supply of house coal to the 
workmen engaged at collieries is at all times a ticklish 
matter, as the -coalowners-lose on. every ton. delivered. 
Still the workmen’s representatives at @ meeting ot the 
Conciliation Board this week: put forward an application 
that house-coal should be supplied at the ordinary work- 
men’s rates to workmen living in apartments, to war and 
industrial widows and workmen incapacitated as the result 
of illness or accident: -- The-owners stated: that.as regards 
widows and workmen suffering from illness they could not 
make any general arrangement, as any such allowance is 
in the form of gratuity and must be dealt with by individual 
colliery companies. As to coal to workmen living in 
apartments, the owners intimated that. they. would be 
prepared to.appoint a committee to consider this question 
provided.the workmen’s representatives would allow such 
committee to deal with the general question of the supply 
of. house coal to workmen, more especially as regards 
price, &c., as.every ton of house coal delivered to the 
workmen means a very heavy loss to the owners, as the 
price is far below.the cost of production. . To.this, how- 
ever, the. workmen’s. representatives were not apparently 
prepared to. commit. themselves.._The. owners have. also 
been. asked to consider. the question of. erecting. pit-head 
baths at all the collieries, the.workmen’s leaders.pointing 
out that the view..of the workmen on this subject has 

hanged considerably recently.. The owners have promised 





are unchanged as follow :—Ell coal, f.o.b. Glasgow, 
32s. 6d. to -35s.;- splint, 35s. to. 37s.; navigation, .37s.; 
steam, 34s. 6d.; treble-nuts, 30s.; doubles, 29s.;. singles, 


28s.; best screened navigations, a’ Methil-or. Burntisland, |- 


36s. to 38s.;. first-class steams, -35s.; third-class steams, 
31s.;- best. steams, at Leith, 33s. 6d.; secondary qualities, 
32s. 6d. per ton. toe 








WALES AND ADJOINING COUNTIES.’ 
: (From our own Correspondent.) “asi 
The Miners’ Ballot. E 


TuE result of the ballot of the South Walés miners 
on the question of the acceptance or otherwise of thé terms 
contained in Mr. Justice Sankéy’s report” Was officially 
announced on Saturday last, and WaSasfollows: Foraccept- 
ance, 142,556; against, 19,429 ; majority, 123,127. “Tt was 
generally os itt that a fairly gocd majority would be séen 
in favour of the terms, but’ few were optimistic enough to 
believe that the majority would’ be 86 ‘ovérwhélming. 
The figures are a striking commentary on the coalfield 
conference, which took place a week before the ballot, 
and at which the men were advised to vote against accept- 
ance of the terms. If that conterencé Was at all repre- 


‘sentative of the miners generally, then the ballot should 


have shown a substantial majority against’ acceptance 
of the Sankey Report. It is a remarkable demonstration 
of the fact that the extremist section is very active in 
endeavouring to secure possession of the Federation 
machinery by becoming delegates to coalfield conferences, 
which, however, cannot always be taken as expressing 
the feeling of the rank and file. It is not the first time that 
a conference decision has been upset, but it is doubtful 


whether its advice has ever been so wholly ignored as on. 





to consider..the matter sympathetically and give their 
reply at. the. next. meeting. 5 
Pitwood Supplies. 

“The report of the Monmouthshire and ‘South 
Wales Coalowners’ Pitwood Association, Limited, for 
1918 shows that the value of the timber supplied during 
that year amounted to £421,748 5s. 7d., a8 compared with 
£154,138 14s. 8d. for 1917. The quantity of pitwood 
supplied was 124,396 tons, as against 56,139 tons for 1917, 
or an average of 2400 tons weekly. Converted and con- 
vertible timber to the value of approximately £28,000 was 
also supplied to the members. Additional expenditure 
on plant in 1918, for motor lorries, haulage engines, rail- 
way track, &c., necessitated by urgent demands for 
deliveries from néwly acquired plantations, amounted to 
£22,723 3s. 3d.-. Although the twelve months’ trading shows 
a-deficiency- of £4288.1 2s. 9d,, the-directors. consider that 
in view: of the difficult-conditions which prevailed the result 
is-not-altogether. unsatisiactery.. ~~~ wens ls- 


Lock-out or Strike ? 


_ For some time past employers at Swansea have 
been far from satisfied with the conditions with which they 
have had to contend owing to the continual demand on 
the part of the general cargo ‘workers for ‘the payment of 
“extras” for the performance of certain classes of work, 
brought about by ‘the~new type of’ boats and ‘different 
descriptions of cargo during war time. Employers con- 
sider thatthe limits of their consideration have been 
reached and’ decline to concede any further’ “extras” 
‘over the tariff rate. The result was that the general cargo 
workers were idle‘on Saturday morning and are still out, 
their number’ being over 1000. ‘The men contend they 
have been locked out, while the owners say that imme- 
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diately the workmen heard of the decision that their 
demands had reached the limit they refused to work. 
Several vessels are consequently held up. 


Steel and Tin-plate Trades. 


No little anxiety is felt in South Wales concern- 
ing the future of the steel and tin-plate industry. Govern- 
ment control ceases at the end of this month, and as the 
outlook is very uncertain buying and selling is very 
restricted and is on the hand-to-mouth principle. Steel 
bars stand to-day, under control, at £12 5s. per ton, but it 
is expected that a substantial advance will shortly be seen, 
and this advance is placed at £2 per ton for pig iron and 
steel. Iron ore and scrap iron are scarce, and the cost of 
production generally is high. American makers are 
quoting £2 per ton below South Wales prices, so that the 
prospects of local makers are very difficult. If steel 
prices advance tin-plates must inevitably follow suit. 
Americans have already captured orders in markets 
formerly held by South Wales firms. The price of tin- 
plates for export is about 36s., but Americans can easily 
offer supplies below this figure. Returns as to tin-plate 
exports for the month of January show that while the 
total from Britain was 19,135 tons, as against 16,234 tons 
for January, 1918, the Americans exported in January 
last 29,279 tons, compared with 19,959 tons in the same 
month of 1918. 


Current Business. 


Operations on the coal market have been brought 
practically to a standstill owing to the faet that collieries 
are so heavily booked up for the whole of this month. 
The supply of tonnage is exceptionally heavy, and the 
chief concern of exporters is to secure the coals for which 
arrangements have been made, in order to get vessels 
away as early as possible. There are steamers now in 
dock which have been waiting for three weeks or a month, 
and it is to be feared that the bulk of the tonnage now in 
port will have to wait until after the holidays to get sup- 
plies. At the docks at Cardiff, Penarth, Barry, and New- 
port on Monday the returns of vessels of all descriptions 
were not far below the total of 450. The demand for all 
grades of coal, large and small, is exceedingly heavy, and 
the tone generally is firm. Supplies after the holidays 
will be quite as scarce as before the vacation, as there will 
be the loss of preduction through the holidays. It has 
been arranged that the official holidays in the coalfield 
shall be two days, either Saturday end Monday or Monday 
and Tuesday, according to local arrangements. It hes 
been agreed, however, that the men should take another 
day’s holiday either on the first Saturday or the first 
Monday in May for their annual labour demonstrations. 
Many men will no doubt exceed these holidays. The 
new working conditions for trimmers and tippers have this 
week come into operation at the docks, viz., an eight- 
hour day shift and eight-hour night shift, but it is difficult 
as yet to say what the effect is. It is reported that at 
Newport the trimmers are opposed to the new conditions 
and that work is being continued on the old lines for the 
eurrent week, after which the tippers insist on 
the eight-hour day and night shift coming into opera- 
tion. The patent fuel works are all very busy, makers 
being full up with orders, while coke is also firmer. Pit- 
wood is scaree,and is not equal to the demands for collieries 
to be really comfortably placed. All imported supplies 
are now to be distributed by the Pitwood Allocation Com- 
mittee. Schedule prices for coal, &c., remain unchanged. 


LATER. 

The firm tone in all departments of the coal market is 
fully maintained. Collieries are fully booked up, and 
tonnage is plentiful, the chief difficulty being to secure 
prompt loading berths. Operations are reduced to in- 
quiries for small parcels for the completion of cargoes, but 
even small lots are difficult to pick up. Colliery companies 
have now received instructions from the Coal Controller 
to pay the miners the amount due to them trom January 
9th last up to the 17th inst. in respect of the increased 
wage of 2s. per shift for men and Is. per shift for youths 
under sixteen. This practically means that the miners 
get a double week’s pay, as the arrears are about equal to 
a full week’s earnings. The payment is being made by 
the Government. A good deal of interest is also displayed 
in the report concerning the commercial convention 
between Britain and Spain, under which coals are to be 
supplied to the latter. The report is that the price per 
ton is 80s. or 90s., delivered at Bilbao or Barcelona 
respectively, but these prices are not very materially in 
advance of the freight rate alone, which is now ruling for 
these ports. Nothing is stated as to the district from which 
the coals are to be drawn, and official details are awaited 
with some eagerness by those particularly interested in 
Spanish shipments. Patent fuel is firm, and so also is 
coke. The control of the price of coke terminates at the 
end of this month, and coke makers have met and fixed 
the price to inland consumers for the next three months 
at 42s. 6d. for furnace and 55s. 6d. for foundry coke, these 
prices showing an advance of 5s. per ton. 


Newport. 


Monmouthshire coals of all descriptions are very 
firm, the scarcity of supplies for shipment being accen- 
tuated by the fairly large quantities which are allocated 
for delivery to the Western Counties for consumption. 
Colliery stems are very congested and coals generally are 
materially short of the demand. 


The anthracite market shows very little change, 
although bookings are rather heavier for this week and 
next. The tonnage position has improved, but it is hoped 
that the situaton of collieries generally in the western 
area will in future be better, and that lost time will be 
materially reduced as the result of efforts which have 
recently been made to remedy the grievances expressed 
in that district. The secretary to the Bristol Channel 
Shipping and Coal Co-ordinating Committee last week 
interviewed the Swansea local committee, and good results 
are expected from arrangements which have been made. 











COLLOIDAL FUEL. 





THE Executive Committee of the Submarine Defence 
Association at 141, Broadway, New York, has authorised 
the release of a statement concerning the new colloidal 
fuels developed under its auspices since the United States 
entered the war and now tested and demonstrated both 
for marine and industrial uses. The Submarine Defence 
Association was organised in June, 1917, by companies 
representing the shipping and marine insurance interests 
of this and other countries to assist in developing effective 
anti-submarine measures. The report, says the Iron Age, 
briefly outlines the situation as follows :— 

Pulverised coal can now be successfully held in suspens on 
so that the colloidal liquid flows freely through the pipes, 
preheaters, and burners of ships and power heating and 
industrial plants equipped to burn fuel oil. Months after 
mixing the composites show little or no deposit. A 
fixateur, which comprises about | per cent. or 20 Ib. per 
ton, acts to stabilise the particles of pulverised coal dis- 
persed in the oil. The fixateur and fixated oil are readily 
made, and may be shipped anywhere. On burning the 
combustion is so complete that with fair coal there is left 
no slag and very little ash, what there is being light as 
pumice and granular as sand. 

It is the property of colloidal fuel that without loss 
of efficiency per unit volume or change of oil storage or 
burning equipment it makes possible the conservation of 
at least 25 per cent. of the fuel oil now burned or con- 
versely with the oils now available it increases by 50 per 
cent. the world supply of fuel that is liquid. One useful 
composite in the range of ordinary temperatures is com- 
posed of about half coal and half oil. Another unctuous 
semi-liquid is nearly three-fourths coal and one-fourth oil. 
All the fuel pastes are mobile to sustained and easily 
applied pressure, and may be thus pumped, fed, and 
atomised in the combustion chamber. These semi-fluid 
composites constitute a compact and safe fuel for domestic 
and industrial use and largely eliminate the smoke and ash 
nuisances of cities. 

Colloidal fuel made with pressure-still residuals—oil, 
wax tailings, crude oil coke—is another most gratifying 
success. These residuals are the Cinderella products of 
refining. Liquid fuel so made may add in this country 
to each year’s stock of available fuel oil many millions of 
barrels without increase of oil well production or strain on 
rail or sea transport. From these residuals a fuel is pre- 
pared so low in sulphur that it will command a premium 
because valuable in making higher grade alloy steel. 

A further research was started in blending petroleum 
oils and coal tars to see if it was practicable to stabilise 
the mixture so that free coke and asphaltic substances 
would not settle out, but would produce a stable liquid 
fuel that could be shipped, piped and stored. Thus 
countries without oil like Australia, France, Italy and 
England may themselves produce over half of the sub- 
stances to make liquid fuel, and as the gashouse and coke 
oven tars are usually cheaper than fuel oil they will 
average down the cost of oil in the composite. 





Canada’s Mining and Metallurgical 
Industries. 


CaNaDA’s mining industry is one of considerable 
importance, and it made rapid strides throughout the war. 
Numerous rich and extensive ore bodies are being exploited 
at present, and operations are being conducted by com- 
petent engineers. There are also wide unprospected areas 
in which it is anticipated numerous other ore bodies of 
commercial importance will be found. The following 
figures give the total value of the mineral production of 
Canada for the last three years and for the three years 


preceding the war:—1911, 103,220,994 dols.; 1912, 
135,048,296 dols.; 1913, 145,634,812 dols.; 1916, 
177,201,534 dols.; 1917, 189,646,821 dols.; 1918, 


220,000,000 dols. 

Coal is one of Canada’s most important minerals, and 
it has been estimated that there is a reserve of over a 
million million tons. The chief coal areas are situated in 
Nova Scotia, Alberta, and British Columbia. During 
1918 the output of the Nova Scotia mines decreased con- 
siderably, but this decreased output was balanced by an 
important increase in coal mining in Alberta. 

Other important mining industries are gold, nickel, 
asbestos and iron. During the war the production in 
some of the Canadian gold mines was suspended, but it is 
anticipated that with the return of peace rapid strides 
will be made with this industry. 

Nickel is undoubtedly the most important metallurgical 
industry in Canada. It supplies 85 per cent. of the world’s 
requirements. Asbestos is chiefly mined in Quebec. 
By reason of the fact that it can be put to many uses, and 
is extensively utilised in building construction, it is 
expected that there will be a demand for it in connection 
with reconstruction programmes in the devastated areas 
of Europe. 

Canada’s iron and steel industry has played a very 
important part in the war, and the general public is not 
aware of the tremendous output of munitions from 
Canadian factories. It may, however, be of interest to 
note that in 1914 there were only two firms shipping 
munitions. In 1915 there were thirty-six firms with an 
average weekly production of 77,000 shells, and that by the 
middle of 1918 the average weekly production of shells in 
Canada had been raised to 386,000; in other words, the 
production of war materials in Canada called for the use 
of 1,800,000 tons of steel, and it is interesting to observe 
that of this amount over 75 per cent. of this steel was 
made in Canada. 

At the beginning of the war Canada had a comparatively 
small number of people skilled in steel rolling, and it says 
much for the energy of the people of Canada that, in spite 
of this handicap, they were able after a short time to pro- 
duce the large quantity of steel mentioned above. It is 
certain that the Canadian steel industry will now remain 
one of Canada’s greatest industries, and will be in a position 
to compete in the export markets of the world. Canada 
has not lagged behind other countries in production of 
steel by the electric process. At the beginning of (1918 





there were 233 electric furnaces in the United States anq 
36 in Canada. During the past year the number in the 
United States was increased to 330 and those in Canada to 
43. There was a splendid scope during the war for the 
electric furnace, for a large amount of turnings was required 
for use in the shell shops. The process is being adopted 
for use in peace times, and it is anticipated that quantities 
of alloy steels will be necessary for automobile production 
and kindred work. 

It is worthy of note that at the plant of the British 
Forgings, Toronto, there is an installation of ten 6-ton 
electric furnaces with a possible capacity of 400 tons per 
day. This is the largest electric furnace steel plant in the 
world. It would require 20,000 horse-power to operate it, 
but it is not possible at the present time to secure all the 
current required, and, accordingly, the plant has not yet 
been worked at its full capacity. Steps are being taken, 
as far as possible, at the present time to replace by export 
trade. the quantities formerly manufactured for munition 
purposes, but which are, of course, not now required for 
that work. If the Canadian Government embarks upon 
a large programme of railway construction, much will be 
done to find markets for the steel in Canada itself. Cana. 
dian steel manufacturers have, moreover, to face keen 
competition from United States firms. It is very doubtful, 
however, whether it will be.possible to find markets either 
at home or abroad for all the steel that Canada either has 
in hand or is manufacturing at the present time, and the 
Canadian steel industry is rather anticipating a quiet 
period for the next few months at any rate. 








THE INSTITUTION OF CIVIL ENGINEERS. 


OCTOBER EXAMINATIONS, 1918: PASS LIST. 


Preliminary (20).—H. W. Beasley, E. A. Browning, A. G. 
Chatterji, W. D. Cornwell, R. Edmondson, 8. M. Holden, D. 
Macleod, A. W. Molyneux, R. W. Morris, J. D. Partington, S. B. 
Reid, R. Shaw, F. G. Sketch, B. A. Stangroom, T. Stuart, H. P. 
Tame, A. C. Thirtle, W. K. Wallace, J. McG. Wilkie, N. Worrall. 

Associate Membership (50).—Whole Examination (35).—J. M, 
Adcock, J. Anderson, A. C. Atkinson, H. W. Beasley, W. H. 
Bennett, E. A. Browning, E. Casey, J. Cook, W. D. Cornwell, 
8. A. Couling, C. C. Dalal, R. Edmondson, E. F. Evans, H. W. 
Hall, 8S. M. Holden, G. Junner, F. L. King, F. A. Klouman, 
H. L. de 8S. Kulatileka, A. V. C. Lima, E. F. McKenzie, D. 
Macleod, J. McNair, W. F. Marchinton, J. D. Partington, E. W. 
Pullen, F. G. Sketch, H. Smith, D. A. Stevens, T. Stuart, W. R. 
Tate, P. A. Taylor, W. K. Wallace, A. C. Wass, J. McG. Wilkie. 

Examination Completed by Pass in Section B (8).—Section A 
Passed Previously.—F. H. Allen, J. G. Colquhoun, A. Cook, 
H. F. H. Gibson, P. 8. Heaselden, E. Maasdorp, J. N. Mitra, 
C. P. Spiller. 

Passed in Part (7).—Section A only.—G. P. Bridges, W. G. R. 
Crow, H. W. Hanauer, J. Marshall, W. L. Morrison, W. J. H. 
Rennie, P. E. Robertson. 








Tue EnoGrIneertne Gorrine Socixty.—The spring meeting 
of the Society will be held at Walton Health on Tuesday, May 
20th. Full details and particulars of the competitions will be 
published later. 

Britisx InpustTRIAL ExuisBiTrion ror ATHENS.—-The Federa- 
tion of Biritish Industries has secured the Zappeion building, 
in Athens, for the purposes of an exhibition of British manu- 
factures and an extension is being built on an adjacent piece 
of land. The decision to hold the exhibition was arrived at 
after Major FE. Kennard, the Federation’s Commissioner to 
Greece, had made a careful investigation of the likelihood of 
its proving a success, and within the next three weeks applica- 
tions for space in the buildings had been received which took 
up over a third of the available accommodation. Already 
nearly all the important branches of British manufacture are 
represented. In reporting on the project Major Kennard 
en:phasises the fact that the Greeks are very Anglophile and prefer 
British goods to any others, but that their needs are so pressing 
that if we do not soon supply their wants they will have to make 
their purchases elsewhere. He mentions several directions in 
which industrial development will take place in Greece as soon 
as opportunity offers, and recounts how a Greek offered to put 
up £40,000 towards the erection of a depét in Athens for purely 
English goods, on the understanding that it would be organised 
and run by Englishmen. 

Royat Instrrution.—The following are the after Easter lec- 
ture arrangements at the Royal Institution :—Professor Arthur 
Keith, four lectures on ‘‘ British Ethnology—The People of 
Wales and Ireland.’’ Professor W. H. Bragg, two lectures on 
** Listening under Water.”” Dr. H. 8. Hele-Shaw, two lectures 
on ‘‘ Clutches.”’ Professor Frederick Keeble, two lectures on 
‘* Intensive Cultivation.” Sir Valentine Chirol, two lectures on 
‘The Balkans.” Professor H. S. Foxwell, two lectures on 
‘* Chapters in the Psychology of Industry ’’—(1) Fourier and 
other Pioneers in the Movement for the Humanising of Industry ; 
(2) Modern Industria! Organisation : Where it Fails to Observe 
the Humanities of Industry and the Results. Mr. J. Wells, two 
lectures—(1) ‘*‘ Cesar’s. Personal Character as Seen in his Com- 
mentaries; (2) ‘‘ C#sar as a General.”” Mr. Julius M. Price, 
two lectures on ‘‘ The Italian Front.’’ The Friday evening 
meetings, at 5.30 o’clock, will commence on May 2nd, when 
Professor John W. Nicholson will deliver a discourse on ‘* Energy 
Distribution in Spectra.’’ Succeeding discourses will be given 
by Sir George Macartney, Dr. 8. F. Harmer, Sir Alexander C. 
Mackenzie, Sir John Rose Bradford, and Professor Sir Ernest 
Rutherford. 

THe Batpwiy Locomotive Works Firry-THOUSANDTH 
Enatne.—The fifty-thousandth engine to be built by the 
Baldwin Locomotive Works, of Philadelphia, a Mallet articulated 
2-8-8-2 engine weighing 213 tons, for the Southern Railway 
Company, was completed in September of last year. It, the 
works where it was built, and the railway system for which it 
was constructed, form the subject of an interesting pamphlet 
which we have just received from the works. The first engine 
turned out by the firm was built in 1832, the thousandth in 1861, 
the ten-thousandth in 1889, and the twenty-fifth thousandth 
in 1905. Thus during the past thirteen years the production 
has been equal to that of the previous seventy-three years. The 
firm was established at Philadelphia by Mr. Matthias W. Bald- 
win in 1831, and in that city its principal works are still situated. 
In 1906, however, owing to the impossibility of expanding the 
plant to the desired extent, a tract of land, now amounting to 
over 500 acres, was purchased at Eddystone, near Chester, Pa., 
and on this ground new works, covering to-day 76 acres, were 
erected. The Eddystone site includes not only locomotive 
shops, but the works of the Eddystone Munitions Company, 
an undertaking wholly owned by the Baldwin Works, and the 
factory of the Midvale Steel and Ordnance Company. These 
two plants were erected in 1915 and the buildings they occupy 
are so designed that they will be suitable for the production of 
locomotives when the present leases expire. The Philadelphia 
and Eddystone plants between them now have a capacity for 
3000 locomotiyes per year and employ 21,500 workpeople. In 
1911 the firm purchased a tract of land measuring 370 acres at 
East Chicago, Indiana. Plans are ready for the erection of a 
third factory on this site as-soon as industrial and labour con- 
ditions warrant the expansion, 
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STANDARDISATION OF AIRCRAFT 
MATERIALS AND PARTS. 





DurRinG the past year and a-half the British Engineering 
Standards Association has been responsible for the pre- 

ration of all specifications for aircraft materials on 
behalf of the Department of Aircraft Production. In that 
period some 70 British standard specifications for aircraft 
materials were issued, and a further 60 were practically 
complete at the time of the cessation of hostilities. These 
specifications were distributed to the makers by the 
department, as the whole of the aircraft production of this 
country was under its control. The conditions are now 
changing, and at the request of the Air Ministry and the 
Department of Aircraft Production, and with the support 
of the Society of British Aircraft Constructors, the Steel 
Research Committee and other associations, the British 
Engineering Standards Association has arranged to con- 
tinue the preparation of specifications for aircraft materials 
and parts, as well as to undertake the distribution of such 
specifications, together with the issue of manufacturing 
instructions and notes on testing procedure which were 
formerly prepared and issued by the technica! and inspec- 
tion sections of the Department of Aircraft Production. 
It is proposed to reorganise on @ peace basis the various 
sub-committees concerned with the preparation of these 
specifications. These sub-committees when reorganised 
will undertake the revision of the specifications for peace 
purposes, In the meantime the whole of the 200 specifica- 
tions in use by the Department of Aircraft Production 
have for immediate purposes been adopted as interim 
British standards. 

During the war a large number of firms was engaged 
in the manufacture of aircraft materiels and parts. They 
are now returning to their former occupations, end arrange- 
ments for the distribution of the specifications which have 
been in force during the past year will not apply in the 
future. It is not proposed to circulate copies of all speci- 
fications to every maker concerned with the production 
of aircraft 1aaterials, but to ask the makers to indicate 
which they are interested in. A complete list of the speci- 
fications now available will shortly be circulated to the 
2000 contractors on the former despatching list with the 
request that they indicate the specifications they desire 
copies of. It has been decided that a small charge should 
be made per copy to cover the cost of printing. The charge 
will probably be 14d. per copy for those specifications 
which are issued in leaflet form, and 1s. for those issued 
in the ordinary British standard octavo book form. This 
arrangement is, however, provisional. 

There can be little doubt that the preparation of specifi- 
cations by the British Engineering Standards Association 
in the manner adopted, whereby manufacturers and users, 
together with technical officers of the Government depart- 
ments interested, as well as experts from research labora- 
tories and colleges and consultants, co-operate in their 
production, coupled with the principle of not issuing a 
British standard specification until practical agreement 
has been reached, is very sound, and a wide use of the 
specifications for all aircraft production may confidently 
be expected. It is interesting to note that specifications 
dealing with materials such as chemicals, textiles, paints 
and varnishes, which formerly were perhaps not con- 
sidered as being of an engineering nature, have been pre- 
pared by the Standards Association. 








AIRCRAFT PRODUCTION AT LINCOLN. 





In the summer of 1915 we paid a visit to Lincoln for 
the purpose of inspecting the aeroplane factory which 
had at that date just been established by Ruston, Proctor 
and Co., Limited. Greatly as an account of what we saw 
and learned during that visit would have interested our 
readers, we were of course compelled to preserve silence 
in the matter. It may now, however, be said that Ruston’s 
signed their first contract with the War-office for the supply 
of aeroplanes on January 15th, 1915. Before the work 
could be undertaken a factory had to be built. For this 
purpose three bays of shedding formerly used for the 
storage of thrashing machines were taken over and on 
the adjoining ground—originally a marsh, if we remember 
aright—further accommodation was erected. The work- 
people—many of them girls—had to be trained, but in 
spite of all difficu'ties the first aeroplane was completed 
and accepted by July 15th, 1915, exactly six months from 
the signing of the contract. When we visited the works 
soon afterwards we found the firm producing an average 
of seven or eight complete aeroplanes a week and engaged 
on aero engine work as well. The thousandth aeroplane— 
a Sopwith camel, we believe—was turned out on January 
4th, 1918, and in connection with its production the firm 
prepared an interesting illustrated souvenir, the publica- 
tion of which was however forbidden by the Air Ministry. 
This souvenir has now been “ freed,” and we have been 
favoured with a copy. We learn from it that Ruston and 
Hornsby, Limited, as the firm has now become, will, 
when its war contracts for aircraft have been completed, 
have delivered 2725 complete aeroplanes and 3200 com- 
plete aero engines, together with the spare parts for 800 
other engines. The first aeroplane built by the firm was 
of the B.E. 2 d type, or so we gather from the illustration 
given of it in the souvenir. The fourth machine appears 
to have been a famous one, for according to the souvenir 
it was on it that Lieut. W. L. Robinson destroyed the 
Cuffley Zeppelin on October 3rd, 1916. The illustration given 
of this memorable event must not be taken too literally, 
for as eye witnesses we can say that ur searchlighs were 
not playing at the time, having been extinguished—we 
believe at Lieut. Robinson’s request—quite a quarter 
of an hour before the airship burst into flames. It is also 
worth while remarking for the sake of historical accuracy 
that the vessel was, as a matter of fact, a Schutte-Lanz 
airship, Owing to a slip of the pen the date o! the event 
is given as October 3rd, Instead of September 3rd. 








Tue North-Eastern, during 1918, carried 75,500,000 
passengers, an increase of 10,000,000 over 1917. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
po tee 25, Southampton-buildings, Ch y-lane, W.C.. 
at 6d. 


i" 





The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance vf the 
complete specification. 


TURBINE MACHINERY. 


117,610. June 6th, 1918..—Turust BaLtancers ror TURBINES, 
Biowers, AND Pomps, Escher, Wyss et Cie., Zurich, 
Switzerland. 

In the illustration the balancing device is shown applied to a 
two-stage centrifugal blower, but not to scale, the balancing 
parts being to a larger scale than the remainder of the machine 
for the sake of clearness. The arrangement of the blower is such 
that there is a thrust in the shaft from right to left, as shown by 
the arrow. To balance this thrust an auxiliary centrifugal pump 
is fitted on the high-pressure side, chiefly for the purpose of 
delivering oi] for the balancing of the shaft, but also for the 
lubrication of the bearings and for the operation of the regulating 
devices if desired. The oil can be made to circulate in one or 
two separate cycles. In the latter case the inner cycle is the one 
inside the pump which acts as a balancing device, while the outer 
eycle leads the oil to the bearings, for instance, and back to the 

ump. The impeller of the auxiliary pump A is provided with 

lades B. Oil is supplied to these runner blades through the 
suction chamber C. After leaving the blades B the oil flows 
under pressure along two separate paths. One portion reaches 
the annular clearance D and flows into an annular pressure 
chamber E. This chamber is connected on one side by the 
annular clearance D, which remains constant when the shaft is 
axially displaced and on the other side by a clearance F, which 
varies when the shaft is axially displaced. On the right of the 
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runner wheel A—that is to say, in the chamber G—the pressure 
is about equal to that in the suction chamber C. The oil which 
reaches the chamber G from the pressure chamber E by passing 
through the variable clearance F flows through the channel H 
back to the suction chamber C and begins its cycle over again. 
The other portion of the oil flows through a diffuser into a 
pressure chamber J and through branch pipes to the bearings, 
from which it returns to the suction chamber of the pump. The 
runner whee! A of the auxiliary pump is subject to a side thrust 
from the left to the right owing to the over-pressure of the oil on 
the left side of A and in E. The pressure on the left-hand 
varies very little during the running of the pump. On the con- 
trary, the pressure in the chamber E varies iderably, b 

the section of its outlet F varies considerably owing to the axial 
displacement of the shaft. When the blower is running under 
constant pressure the shaft automatically takes up such a posi- 
tion that the pressures produced in the two annular chambers 
exert a resultant thrust on the runner wheel A, which balances 
the thrust acting upon the blower wheels.—-March 13th, 1919. 





SWITCHGEAR. 


123,807. March 2nd, 191S8.—-ELectric Fuss, F. A. Ross, 
** Ellerdene,’’ Whitley Bay, Northumberland. 

The special construction of fuse described in this invention 
enables it to be readily renewed. Referring to Fig. 1, Aisa 
tube reduced at one end into which is placed a spherical ended 
contact B, which projects from the mouth of the tube, the 
rounded edge C retaining it in position. A spiral spring is 
inserted into the tube, the spring resting against the projecting 
contact at one end and at the other end against a disc D, which 
makes contact with a strip of metal E, a sealing end dise F 
maintaining the pressure of the spring upon the contact end B. 
The tube A and the dise F are cut to enable the fuse wire to pass 
between strip E and disc F. One end of the strip E is insulated 
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at H and used for lifting the spring in order that the fuse wire 
may be inserted between E and F. The strip E is retained in 
position by the end being bent down at K to pass through F. 
The contact B is connected to the dise D by a flexible wire in 
order that current will pass direct from the contact to the fuse 
wire, and not. through the spring. Two such contact ends are 
fitted to the insulating holder, and when in use the spherical 
contact ends fit into sockets in the contact plates to which the 
circuit wires are connected. If desired the contact ends may be 
made rounded or semi-circular in shape, as shown in Fig. 2, 





and in this case the contact plate is grooved to make a perfect 
fit with the contact end, and an insulating bush M is fitted so 
that the fuse wire may be carried through to the terminal screw 
N.— March 3rd, 1919. 


123,845. March 13th, 1918.-—- Auromatic ContTro4 or ELectTRIc 
Fornaces, W. J. Howard,35, Upper Albert-road. Sheffield. 
Automatic regulators of the constant current type only 
control the positions of the electrodes in an electrie furnace 
under normal working conditions. The object of the invention 
is to provide regulators of this type with an additional control 
depending on the voltage between the electrodes and the bath. 
The apparatus is described with reference to the application 
of the Thury regulator. The solenoid A controls the mechan- 
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ism for constant current in the usual manner. The lever B 
operated by the voltage contro! solenoid is arranged so that its 
action is superimposed on that of the current device, and thus 
when the voltage in the shunt circuit falls below a predetermined 
limit the member C is caused to act in the same way as it does 
when the current is too great—that is to say, it operates so that 
the wheel D is turned in such a direction as to start the gear for 
raising the electrodes. In a similar manner the apparatus will 
cause the electrodes to be raised when the supply is switched off. 
—March 13th, 1919. 


TRANSFORMERS. 


123,906. May 31st, 1918.— WinpinGs In Evectricar ApPaRa- 
tus, The Brush Electrical Engineering Company, Limited, 
Maxwell House, Strand, London, and P. W. Scholefield, of 
the same address. 2 

This specification applies more particularly to the high-tension 
windings of transformers, and describes a winding which is 
continuous, so avoiding joints. For a transformer the winding is 
arranged on several! layers of insulation, the first layer being 
wound direct on the insulating shield which separates the low- 
tension and high-tension windings. On completion of the first 
layer, insulating distance pieces are disposed around the winding 
at suitable intervals, and around these a second insulating 
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shield is arranged. For convenience this shield has at one end 
a slot through which the wire from the end of the first layer 
passes to the beginning of the second layer. Ina similar manner 
any number of successive layers can be wound continuously. 
It is claimed that the winding does not shrink, that the oil can 
circulate freely, that the method of insulation is sound, and that 
tappings can be readily taken from the outer layer ; also that it 
enables a winding lathe to be used, so cheapening the cost of 
winding. Fig. 1 is self-explanatory, while Fig. 2 shows the 
method adopted for tappings.— March 13th, 1919. 


TRANSMISSION OF POWER. 


123,908. June 6th, 1918.—Rorter Beartines, F. Brierley, 
Grand Hotel, Manchester. 

This invention relates to roller bearings, and has for its object 
to provide an improved form or construction of rollers and of 
the races co-operating therewith which shall give high efficiency 
and provide a self-aligning bearing capable of carrying efficiently 
greater loads than a similar self-aligning ball bearing. It com- 
prises the employment of rollers having a barrel-shaped portion 
disposed between two cylindrical portions. The barrel portion 
only makes contact with the outer race of the bearing, whilst 
both the barrel portion and the cylindrical portions make con- 
tact with the inner race. In the illustrated application of the 
invention each roller is made with a central barrel-shaped portion 
A between cylindrical ends B, the outer race having a portion C 
with either a cylindrical or a spherical face which contacts with 
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the barrel portion A, whilst the inner race contacts with both 
the barrel portion and the cylindrical ends. Point contact is 
thus obtained between the roller and the outer race D and line 
and point contact with the inner race E.. There is therefore a 
large wearing surface between rollers and races. The shape of 
the roller and of the portion of the outer race which contacts 
therewith ensures the self-aligning of the bearing and the 
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equalising of the pressure applied at the two ends of the roller 
to the inner race, so preventing twisting or distortion of the 
bearing. As the curvature of the barrel portion of the rollers 
ean be of greater radius than that of the balls employed in a 
similar self-aligning ball bearing, there is less penetration of the 
outer race during working, and the bearing therefore has a longer 
and more efficient life.—March 13th, 1919. 


AERONAUTICS. 


12,684 of 1915. September 3rd, 1915.—Srream-Line Stays 
For Arrcrart, A. R. Pettit, Waylands, Wraysbury, and 
Martinsyde Limited, Byfleet. 

Some attempts at giving wire stays for aeroplanes a stream- 
line section have failed on account of the stream-line attachment 
working round the stay proper and presenting itself to the air 
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currents in the wrong direction. The inventors thus make the 
attachment of rubber, or rubber and canvas, in either of the 
alternative fashions shown in the illustrations.—March 13th, 
1919. 


10,970 of 1915. July 28th, I915.—AxrRrmat OsservaTion 
InsTRUMENTS, Sir J. I. Thornycroft, Steyne, Bembridge, 
Isle of Wight. 

The object of the present invention is to enable an observer 
in any sort of aircraft to ascertain the point below him which, 
for the moment, he is vertically above. It is not easy to deter- 
mine the absolute position in the direction of progress, even 
with the aid of inclinometers, since the apparent direction of 
gravity indicated thereby is affected by change of velocity or 
change of direction of motion of the craft. To overcome this 
difficulty it is arranged according to the present invention that 
the horizon shall be viewed simultaneously with the object below 
under observation, the horizon views being made in both a for- 
ward and rearward direction at opposite sides of the aircraft. 
In this way, with the aid of centreing means enabling symmetry 
of imiages to be visually determined, the point being passed 
vertically over can be directly seen. For this purpose, accord- 
ing to the invention, there is. combined with any ordinary form 
of telescope or binocular field glasses one or more pairs of prisms 
arranged between the object glass or glasses and the gbject 
under observation, the two prisms of the pair or each pair being 
spaced apart at opposite sides of the direct field of view through 
the object glass or glasses and so arranged that rays from 
separate horizon regions are diverted to lateral portions of the 
object glass or glasses and form horizon images at the same time 
that an image of the object under direct observation is formed 
by rays proceeding from the object and passing centrally between 
and around the laterally arranged prisms, which are only oppo- 
site a comparatively small part of the object glass or glasses. 
The’ general arrangement of the instrument: is:plainly shown 
in the drawings, in which A represents the eye-piece, B the object 
glass, C C one pair of prisms, and D the centreing cross wires. 
By manipulating the instrument so 4s to produce a symmetrical 
disposition of the horizon images in relation to the wires D the 
point vertically below the instrument will be continuously indi- 
cated at the centre of the cross wires. For the purpose of 
effecting adjustment of the horizon images the two right-angle 
prisms C may each be hinged and be attached to a toothed 
segment F engaging the lower internally screw-threaded portion 
of a rotatable sleeve G carried by the body of the instrument. 








Upon rotation of the sleeve the prisms can be simultaneously 
moved in accordance with the requirements of the observer 
due to varying altitudes of observation of the horizon. If 
desired, suitable calibrations marked upon the milled head H 
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and read against a fixed pointer can be used either to determine 
altitude from a horizon observation, or to facilitate rapid adjust - 
ment of the instr the altitude being previously deter- 
mined, it may be, by other instrunents.—March 13th, 1919. 





MINES AND METALS. 


123,793. February 7th, 1918.—Tappine SMELTING FurNAcFs, 
D. Robertson, Ingleneuk, Wilson-street, Motherwell, 
Scotland. 

With the object of minimising the oxidation of steel by expo- 
sure to the atmosphere during its conveyance from the smelting 
furnace to the moulds, the inventor uses a covered chute to lead 
the metal from one place to another. As is shown in the illus- 
tration, the chute is formed in two parts A and B. The part A 
has an enlargement at the outer end to accommodate a stopper C 
for teeming purposes ; the inner part B bridges the gap, necessary 
for tap hole operations, between the furnace and the outer part A 
and is removable for this purpose. “The chute is constructed 
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with a metallic gen been with silica or other refractory bricks, 
and is built to a height equal to the level of the metal in the fur- 
nace. The bottom of the enla: end of the chute is main- 
tained a little below the level of the tap hole D in order properly 
to drain the metal from the furnace. two parts of the chute 
are covered in order to exclude air from contact with the liquid 
metal during tapping operations. Cover E is removable to 
permit of access to the tap hole for tapping purposes, and can 
wigs adjusted when the tapping is accomplished.— March 


MISCELLANEOUS. 
123,916. June 24th, 1918.—Etevator anp Conveyor Cuarns, 


W. A. Hiscox, 74, Uttoxeter New-road, Derby. 
It has been found in practice when using chain links working 
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over sprocket and canted wheels that when the link pins and 
bushes are worn the working centres of the links become elon- 
gated and do not properly engage with the sprocket and canted 
wheels, causing excessive stresses on the links, This invention 


relates to the type of link carrying a wedge-shaped block to fit 
the groove of a pulley which has been designed to overcome this 
difficulty, the object being to permit of the ready removal and 
replacement of the wedge-shaped bloeks and to-prevent shock 
or damage to the working parts upon éngagement or disengage. 
ment of the blocks with the grooved ys The links B are 
formed with one or two tapered lugs C fitted with or between 
which is bolted a removable metal tapered block D engaging 
with the tapered groove in the chain wheel. The links B are 
shown on the drawings carrying the buekets of an- elevator, 
but it will be understood-that the invention is not confined to 
such use. The top of.the wedge block is formed with a slightly 
crowned face at the top and a clearance left at the sides so that 
the block may rock igntly on engagement or disengagement 
with the groove.—March 13th, 1919. ; 











Forthcoming Engagements, 





THURSDAY, APRIL 24ra, 

Tae Iwstirurion or Exectrricat. ENGINEERS.—Institution 
of Civil Engineers, Great George-street, Westminster, 8.W. |. 
“The Fullerphone and its Application to Military and Civil 
Telegraphy,” by Major A. C. Fuller, R.E, 6 p.m. 


FRIDAY, APRIL 265ru. 

Junior INsTITUTION oF ENGINEERS.—39, Victoria-strect, 
Westminster, 8.W. 1. “‘ Commercial Flying.’’ by Mr. John D, 
North. 7.30 p.m. 

Socrety or TECHNICAL ENGINEERS.—Milton Hall, 244, Deans. 
gate, Manchester. District Mass Meeting. Chemical; Civil, 
Colliery,. Electrical, Mechanical and Mining Engineers invited, 


7.5 p.m. 
TUESDAY, APRIL 297s. 

INDUSTRIAL ReconstTrucTION CouNcIL.—2 -and 4, - Tudor. 
street, E.C. 4. ‘‘ Incentives to Efficiency in Scientific Manage. 
ment,” opened by Mr. Henry Atkinson. 5.30 p.m, 

InstiTUTION oF Locomotive Enerneers; Leeps Centre. 
—Philosophical Hall, Leeds. Paper, ‘‘ Steel Fire-boxes and 
Tubes: Their Service, Maintenance and Repair,” by Mr, 
Dewhurst. This paper will be read in place of Mr. Gass’s, which 
was previously announced. 7 p.m. 


WEDNESDAY, APRIL 30run. 
Tue InpUstriat Reconstruction Councrt.—Saddlers’ Hall, 
Cheapside, E.C.4. ‘Leoture, ‘‘ The Aeroplane in Industrial 
Development,” by Mr. Helt Thomas. 4.30 p.m. 


FRIDAY, MAY 2np. 


InstiTuTION OF. Locomotive ENGINEERS (MANCHESTER 
CentTRE).—College of Technology,. Manchester. Paper: ‘‘ The 
Relation of Cylinder and Boiler Power to Locomotive Rating,” 
by Mr. E. M. Gass, to be discussed. 7 p.m. 

Tue INSTITUTION OF MECHANICAL Enorngers.—The Institu- 
tion of Civil Engineers, t George-street, Westminster, 
S.W.1. Paper: “‘ The Mechanical Properties of Steel, with 
some Consideration of the Question of Brittleness,”’ by Dr. W. 
H. Hatfield. 6 p.m. 


SATURDAY,. MAY 3rp. 


Lonpon AssocraTION OF ForREMEN ENGINeERS.—Cannon 
street Hotel. . Sixty-sixth Anniversary Festival. 7 p.m. 


THURSDAY, MAY 81x. 
InstrrvuTION oF Miyinc anp MeETALLURGY.—Rooms 
Geclogical Bovlety Burlington House, Piccadilly, W. 1. 
sidential address by Mr. Hugh K. Picard. 5.30 p.m. 


FRIDAY, MAY 9ru. 

Puystcat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, S:W. Demonstta- 
tion of a new method of Producing Coloured Designs upon Glass, 
by Mr. A. E. Bawtree. 5 p.m. 

THURSDAY, FRIDAY anv SATURDAY, JUNE 26rn, 277n 
AND 28TH. 

InstITUTION oF MunictpaL AND County FNGINEERS.— 
Birmingham. Forty-sixth annual general meeting and con- 
ference. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Mr. Caartes W. Torser has been appointed general manager 
to the National Benzole Company, Limited. 


Mr. C. W. Hunt has been appointed Manchester representa- 
tive of the Associated British Machine Too] Makers, Limited. 
His address is Lloyd's Bank-buildings, King-street, Manchester. 


WE are informed that Sir John A. F. Aspinall, ex-general 
manager of the Lancashire and Yorkshire Railway, has joined 
the board of the recently consolidated English Electric Company, 
Limited. : 

Ir is announced that Mr. Francis Adams has been appointed 
Secretary of H.E.H. the Nizam’s Guaranteed State Railways 
Company, Limited, in place of Mr. M- T. Walker, who has retired 
from the company’s service.’ 

Lrevt.-Cox. T. B. BARRiNeTON, who for six years béfore the 
war was on the engineering and derigning staff of Rolls-Royce, 
Limited, has now- returned’ to civilian life, and has accepted 
the position of chief assistant engineer to Rolls-Royce, Limited. 


Messrs. W. Artuur Ker anv ‘Co., consulting engineers, 
intimate that they have moved to larger offices at 7, West George- 
street, Glasgow. They ack that fact 6 issuing revised 
catalogues. of goods in which they are interested should send 
copies to them at.the new. address. 


We areinformed that Mr. Gharles-‘W. Hunt has been appointed 
branch- manager for-the- hester -and_ L hire .area .ot 
the. Associated British Machine Tool Makers, Limited. The 
address of the. Manchester_branch of the A.B.M.T.M., Limited, is 
Lloyd’s Bank-buildings,.King-street, Manchester. = 

We .are. asked to.state.that Mr..Gerald. Hooghwinkel, M.T. 
Mech. E., M.J.E.E.,. of Messrs. Hooghwinkel, Anthony Brown 
and Partners, consulting engineers, has returned after demobilisa- 
tion to take up his consulting practice. “Captain Anthony Brown 
is ‘still On ‘active Se¥Vice; hut ‘hojies fd retuffi soon. ~ The firnii 
has recently operéd’a branch office in Paris. —~ ~~~" * em © 

Mr. Ewart 8. Anprews, B.Sc. (Eng.), has frelinquished his 
appointment as Technical Officer at the Air Board atid entered 
into partnership with Major J. H. Beaumont as patent ‘agents 
and consulting engineers at- 204—6, Bank-chambers, 329, High 
Holborn, W.C. 2. Both ners were for many years before 
the war members of the Examining Staff of H.M. Patent-office. 


Mr. A. Brack, power superintendent at J. and P. Coats, 
Limited, Paisley, has. been-appointed chief engineer at. Manor 
Mills of the Dunlop Rubber Company, Limited, Birmingham. 
He takes up his new duties early in May, and will be glad to 
receive latest catalogues and lists from manufacturers of steam, 











hydraulic, and electric plant and equipment and all accessories 
connected therewith. . 
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The Reconstruction of Belgian 
Industries. 
No. VIII.* 
(By our Special Commissioner.) 


RAILWAY SIGNALLING SYSTEM. 


Ir it were necessary to search for additional proof 
of the intention of Germany to remain in permanent 
occupation of Belgium evidence could be found in 
what has been done in connection with the railway 
signalling system. 

The Belgian railways possessed a very complete 
signa!ling installation in the pre-war period, and con- 
siderable improvements were in process of being 
effected at the commencement of hostilities. On 
many of the main lines the old type of distant signal 
had been replaced by the semaphore arm, and the 
general principles on which the system was operated 
were very similar to those in use on British railways. 
It has been pointed out that a great deal had been 
done in increasing the number of double-line tracks 
on Belgian railways during recent years, and the 
improvement of the signalling system kept pace 
with that development. The number of stations and 
stopping points was about 1400, giving an average 
distance between stations of about 3} kiloms. 
Dangerous points were indicated by semaphore 
signals having rectangular arms, these signals being 
repeated at a distance of 800m. by arrow-shaped 
semaphores. At junctions the semaphore arms were 
arranged geographically instead of being super- 
imposed. When a stop signal and a distant signal 
had to be placed at the same spot they were com- 
bined, the arms of the distant signal being placed on 
the same post, but below the main signal, as in English 
practice. The night colour signals were also the 
same, blue being for clear and red for stops, the only 
difference being that when the arm of the distant 
signal was horizontal the corresponding light was 
orange instead of red, as on British railways. The 
“all clear’? was indicated by the inclined position 
of the semaphore arm pointing either up or down. 
but in all the latest signalling installations the upward 
inclination had been chosen as the surest and simplest 
method. 

At junctions and at a majority of the stations the 
levers were centralised in a signal box. Of boxes 
there were about 1000 on the Belgian State system 
comprising about 20,000 levers. The majority of 
lever transmission signals have in the past been 
worked on the Saxby system, which is practically 
the same as the American or rod system, and since 
the year 1899, before which the Belgian railways 
employed the single-wire system as in England, the 
double-wire method of transmission signals was 
installed throughout with the object of operating 
the traffic with greater safety. Under this method, 
of course, the signal arm moves automatically in 
concordance with the lever, and the electric signboard 
in the signal-boxes for repeating the position of the 
signals is rendered unnecessary. 

The employment of the double-wire method of 
signalling led to its use for the operation of points. 
There was a certain number of stations where both 
signals and points were worked by means of levers 
of the same type as those on Dutch railways and 
familiar to railway engineers who are acquainted with 
South African railway conditions. This system was 
regarded as particularly useful in localities where 
the signals were numerous and the points few in 
number or situated at some distance from the operat- 
ing station. In the decade before the war electric 
methods of signalling had been installed for working 
both points and signals, the principal installations 
being at the Central Station, Antwerp, at Brussels, 
Ghent—where both the South and the St. Pierre 
Stations were so equipped—-Alost, Charleroi South, 
Marchienne-au-Pont, Louvain, Namur, and Vilvorde. 
At all the principal stations the signalling system 
was worked out in great detail and the installations 
were interlocked with the points, so that, if a point 
was not in perfect order, the condition of affairs was 
not only indicated at once in the signal-box, but the 
signal governing that point was immediately and 
automatically set against any approaching train. A 
large number of isolated rails were brought under 
this system, not merely to replace mechanical locking 
bars, but to ensure that no trains could be forgotten 
hy the signalman. The adoption of these methods 
enabled the State Railway Administration to centralise 
the operation of the signals. ‘Thus at Ghent, St. 
Pierre, and Alost, to name only two examples, the 
lunctions at the entrance and exit of the station and 
also the points and signals covering a distance of 
over 2000 m. were worked from one signal-box. There 
were several signal-boxes worked on'the mixed block- 
ing system, notably that at Brussels Midi, where the 
Saxby apparatus was installed in combination with 
an electrical installation of rail contacts, locking bars, 
point detectors, and other auxiliaries. The electric 
apparatus was largely employed at junctions. On 
all the important routes, however, an absolute block 
System similar to that used in England had been 
installed. Tt should be pointed out that, although the 
rules and regulations governing signalling were much 
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the same as in England, the appliances were not 
quite identical, the essential difference being that 
on the Belgian system alternating current was 
employed and a special patented apparatus, the 
rights of which were vested in the Belgian and Dutch 
Governments, was fitted. Single-line routes where 
the traffic was comparatively light were served by 
means of the telegraphic block system, but where 
these lines were in the vicinity of the double-way 
track the lock and block system was introduced 
for greater safety. 


CHANGES MADE BY GERMANY. 


It is a somewhat remarkable fact that when the 
enemy took possession of the Belgian railways 
German railway engineers experienced considerable 
difficulty in making effective use of the Belgian signal- 
ling system, the apparatus installed on German 
railways being of an altogether different character. 
They endeavoured in various ways, partly by forcible 
persuasion and even by bribes, to obtain the assist- 
ance of Belgian railway engineers. They met with 
little or no success in obtaining aid from Belgian 
railway officials, and the result was that after a series 
of accidents had given proof of their inability to work 
the railways it was decided to eliminate the Belgian 
system and install that of Germany. This change was 
made with a thoroughness which seemed to indicate a 
firm belief that the occupation of Belgium was going 
to be permanent. An inspection of the German war 
installations whieh remain reveals the existence of 
only one arm, which was depressed to allow trains to 
pass, although at junctions separate arms were used 
for the different lines. The general practice, how- 
ever, was to remove all the signalling arms except 
one. The German distant signal was also of a different 
character from the Belgian, and on branch lines the 
safety of the traffic was made to depend on the 
exactitude with which the time table was observed. 
In any case, whatever the reason, the signalling system 
in use before the war was practically all discarded 
for a much simpler method, the Belgian installations 
being dismantled, and it is a fortunate circumstance, 
in view of the reconstruction work which is now in 
progress, that a great deal of the plant was found 
either in the depéts or by the side of the lines. The 
German system enabled the presence of a signalman 
in the boxes to be dispensed with in great measure. 
the direction of the traffic in and out of stations being 
performed by one‘of the station staff. 

It will be readily understood from this brief account 
of what has taken place that the whole of the Belgian 
railway signalling system has to be replaced. Mean- 
while our Allies, proving themselves more adaptable 
than the enemy, are making use of the German system, 
but it is recognised that, as additional railway facilities 
are given, it will be necessary both for efficiency of 
operation and for public safety to revert to the pre- 
war system. The estimated value of the signalling 
installation before the war was 50,000,000f., and the 
destruction effected may be put down on a pre-war 
basis at 39,000,000f., which means that the renewal 
to the old condition of efficiency will at to-day’s prices 
cost about 80,000,000f. To fill these requirements 
it will be necessary to place important contracts 
with British manufacturers, but what the Railway 
Administration needs more than anything else is the 
raw material from which signalling apparatus can 
be constructed, as it is desired to undertake the 
manufacturing operations in the State Railway 
workshops at Anderghem, Charleroi, and Pannenhuis, 
near Brussels. In order to hasten the execution of 
this task the Minister of Railways has appointed a 
representative under the orders of the Engineer-in- 
Chief of Ways and Works to undertake this work. 
Under his direction and with the assistance of divi- 
sional engineers the whole signal service is being 
reorganised on the model of the English railways. 

Meanwhile the traffic is being operated by telephone 
block system, which ensures the safety of the traffic 
as far as is possible under present conditions, but 
which obviously prevents anything but slow services 
being put into the time table. Attention was first 
directed to the important main line routes, including 
the Brussels to Namur section, Brussels to Liége and 
Verviers, Brussels to Mons vid Braine-le-Comte et 
Manage, Manage to Baulers, Manage to L.uttre, 
Ecaussines to Haine-St.-Pierre, Braine-le-Comte to 
Soignies. Tessenderloo to Diest, Brussels to Ter- 
monde vid Malines, and Wondelghem to Melle. 
Other sections which were taken in hand at an early 
date after the evacuation were the Mons to Jemappes, 
the Arlon area, and those in the Bruges district. 


LOCOMOTIVE AND CARRIAGE REQUIREMENTS. 


For locomotives and rolling stock it will be necessary 
to rely for a considerable period upon supplies from 
outside sources, as practically the whole of the railway 
workshops at Cuesmes, Gentbrugge, Louvain, Malines, 
Namur, and Luttre have been either completely 
destroyed or damaged to an extent which will pre- 
vent operations being resumed at anything like an 
early date. The requirements for additional loco- 
motives, as indicated in my last letter, are of an 
important character, and it will be necessary to place 
orders for a large number at once, although it is 
probable that the allocation of the contracts will be 
largely determined by the facilities in the Allied coun- 
tries for early delivery. 

The hope that the need for additional locomotive 


power can be filled from the German sources is, if 
one may judge from the condition of locomotives 
already handed over in accordance with the terms 
of the armistice, a somewhat faint one. The same 
observation applies to passenger and goods stock, 
for which very large contracts must be placed with 
the allied nations. It is not considered likely that 
immediate requirements will be modified by the 
proposals which have been put forward for the 
electrification of the Belgian railway system, as 
although it might seem opportune to put this work 
in hand at a moment when the reconstruction of the 
railways rust necessarily be undertaken, the time 
factor is of the utmost importance and something 
approaching normal services can be brought into 
operation at a far earlier date by restoring the present 
system than by endeavouring to bring about the 
great change which would be involved in the general 
adoption of electric traction. As for the scheme 
which is now being mooted that the railways, while 
nominally remaining under the control of the State, 
should be leased to an operating company under 
State guarantees, that is a political question, and is a 
somewhat singular proposal to put forward at this 
juncture. 

It was not possible for me to visit the whole of the 
railway workshops, but an inspection of the shops 
at Gentbrugge made it clear that the policy of destruc- 
tion had been carried out with diabolical thorough- 
ness. Ghent itself, in the neighbourhood of which 
the works are situated, has suffered severely as far 
as the railways are concerned, and if the visitor should 
be unfortunate enough to alight at the ruins of the 
once beautiful St. Pierre Station into the sea of mud 
which constitutes the platform beside which the tem- 
porary railway tracks which traverse the Place in front 
of the Gare St. Pierre have been laid. he wil! be to some 
extent prepared for the scene of devastation at 
Gentbrugge. Work is now proceeding on the recon- 
struction of St. Pierre and at Ghent South, but 
neither of those stations is likely to be rebuilt for some 
time yet to come. At the latter station I was able 
to inspect some solidly constructed dug-outs in which 
the enemy took shelter during air raids. The whole 
of the steel work at this station has been removed 
and the bridge which crossed the canal immediately 
outside the building has been destroyed, so that even 
the temporary expedient by which trains are accom- 
modated at St. Pierre is not possible at the South 
Station. 

GENTBRUGGE Repair SHOPS. 


When I reached Gentbrugge in company with one 
of the divisional engineers it was to find that only 
the walls of these fine workshops, devoted to both 
locomotive and wagon repair, have been left standing. 
It was a unique spectacle of industrial desolation. 
The establishment here employed about 1200 men 
and the shops covered an area of 140,000 square 
metres. The equipment was regarded as_ being 
somewhat notable, and under normal conditions 
thirtv-two locomotives could be received for repair 
at the same time, the average deliveries to the run- 
ning department being twelve each month. Apart 
from the wholesale destruction and pillage which 
was in evidence, there were many other signs of the 
German occupation. Anything of value had, of 
course, been removed, but among the German legacies 
was a large number of unexploded shells. Over a 
hundred of these projectiles, of which twenty were of 
large size, were dug up in and about the works in 
the process of clearing up preparatory to reconstruc- 
tion, and the danger others present is still existent. 
During the German occupation the works were 
operated in the interests of the enemy, about 1000 
men being employed, 500 of whom were Germans 
and the remainder drawn from the local population 
and forced by hunger into the works. It was not, 
therefore, until a few days before the evacuation 
that the decision to destroy the works was put in 
force. From November Ist, 1918, onwards the 
removal of the plant was carried out with such rapidity 
that hardly a machine tool remains in the works, 
and as steps were taken at the same time to destroy 
the local power resources a visitor may to-day witness 
the extraordinary spectacle of a few of the heavier 
machines, which the enemy was unable to remove or 
destroy for want of time, being operated by hand 
power. One is back again for the time being in the 
era when steam was merely a mystery and not a force. 

As the day of evacuation grew nearer so the enemy 
redoubled his efforts to put these fine workshops 
out of commission, and the final act of destruction 
was the blowing up of the roofs, the débris of which 
was scattered far and wide. Even the walls which 
remain to mark the boundaries of the erecting and 
other large shops have been so damaged that they 
will require to be rebuilt. Scarcely anywhere 
throughout the whole of Belgium has the work of 
demolition of an industrial establishment been carried 
to such lengths as in this instance. 

It need hardly be said that not a single machine 
tool remains in the works, all the equipment of a 
locomotive repair shop operated on a large scale 
having been removed, although it has been noted 
that the largest of the State railway workshops is 
that at Malines. At Gentbrugge I saw a great deal 
of material of a miscellaneous character, obviously 
not railway material, which had been looted from 





other works, mainly those of French manufacturers, 
and brought to Gentbrugge to assist German war 
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activities. In addition to the Gentbrugge establish- 
ment there are important running repair sheds at 
Meirelbeke and at Ledeberg, both in the Ghent area, 
and these have also been seriously damaged. The 


urgent requirements of the railway workshops are for | 


small toals, hammers, files, chisels, &c., as well as, 
of course, leather belting. It is hoped that the 
Weisbaden Commission may succeed in obtaining 
the return from Germany of the major part of the 
machine tools. 

A good many orders have indeed been already 


for a refrigerating machine. The adjustment between 
| the clamps to suit various diameters of pipes is 
| obtained by means of the two hand wheels at the back 
| of the machine which adjust the position of the rear 
clamps. Each of the forward or working clamps 
|is furnished with a hand-operated cam _ lever 
by which the work is firmly gripped by one movement. 
The clamping blocks and the platens on which they 
move are cooled by water circulation. 
Heavy work such as the welding of pipes as large as 
3iin. in diameter requires a considerable pressure 

















Fig. 544—ELECTRIC WELDING CO.—BUTT WELDER FOR TUBES, 


placed by the railway administration with English 
and American manufacturers for the materials 
named above, but no deliveries had been made at the 
time of my visit. Orders will be placed for copper 
and brass, bearing metals and timber and other raw 
materials as soon as financial conditions are favour- 
able. In this connection, the Belgian Government is 
now offering a new National Reconstruction Loan to 
an unlimited amount, and an appeal is being made 
to the patriotism of the Belgian investor to subscribe. 








Electric Welding and Welding 
Appliances. 
No. XL* 


RESISTANCE WELDERS OF THE ELECTRIC WELDING 
COMPANY, LIMITED. 


Amonc the pioneers in the use of the Thomson 
system of electric resistance welding in this country 
was the Electric Welding Company, Limited, of 28, 
Basinghall-street, London, E.C. It has consequently 
had a considerable amount of experience.in the design 
and construction of machines working on this prin- 
ciple, and the result of that experience has been 
that it has arrived at the conclusion that it is wise 
to make electric welding machines amply strong, since 
the users of such machines are very apt to demand 
from them very considerably more than their rated 
sapacity. Hence one of the distinguishing features 
of the machines which the company builds is robust 
construction, and since the machines are also charac- 
terised by good mechanical and electrical design a 
short reference to some typical examples will doubt- 
less be of interest. It so happens that just recently 
the company has introduced several new types of 
electric butt welders, and to them we propose to 
refer in what follows. It must not, however, be 
thought that it only constructs machines of that type, 
for it also makes spot welders, seam welders, wire 
welders, chain welders, and machines for many other 
purposes, all of which it would be manifestly impos- 
sible to discuss. 

The machine illustrated in Fig. 54 is intended for 
butt-welding heavy steel tubes up to 3}in. in diameter. 
It will be observed that the electrode clamps for grip- 
ping the pipes are of the horizontal type with top 
opening so that the pipes to be welded may be dropped 
in from above. This construction is advantageous 
when the work is of a heavy character, or 
when the tube being dealt with is in the form of a 
close spiral as, for example, in the case of the coils 
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properly to consolidate the weld, and in the machine 
under consideration it is applied by means of a 12-ton 
hydraulic jack which is operated by a lever. 

The machine, working as it does on the Thomson 
principle, embodies a static transformer, and the 
primary winding is provided with five tappings 
controlled by a selector switch for adjusting the 
voltage, and hence also the current in the secondary 
winding, to suit the various sizes of tube, &c., dealt 
with, the smallest tube which the machine is designed 
to weld being lin. in diameter. The main control 


a 
A machine similar to the foregoing in size, but 
differing from it in the fact that the clamps are of the 
horizontal oblique type, is shown in Fig. 55. In jt 
the welding blocks are arranged in radial fashion 
and are operated by screws and hand wheels. Thi, 
form of clamp is especially suitable for the welding 
of rings, tires and other endless shapes of work, ang 
the particular machine illustrated is designed to dea] 
with cross-sectional areas up to six square inches, 
Adjustable springs are provided so that the applied 
pressure may not exceed a predetermined amount, 

A welder specially designed for miscellaneous 
repair work, which has been adopted by severa] 
British railway companies for renewing the iron work 
of rolling stock, is shown in Fig. 56. The four clamps, 
or jaws, are set at an angle and are adjustable by hand 
wheel. Each has its own water circulation system, 
The pressure is applied, as in the case of the first 
two machines, by means of an hydraulic cylinder, 
This type of machine has proved very serviccable 
in many kinds of railway material repair work, 
For example, the truss rods, brake rods, draw-bar 
rods, and similar parts of the underframing of coaches, 
are frequently found to be corroded and worn, while 
the forgings at their ends may still be in good condition. 
By cutting away the worn rods and welding on new 
ones the cost of new forgings is saved, and the resulting 
economy is found to be quite considerable. 

A machine of considerably different type is shown 
in Fig. 57. It is a hand-operated welder specially 
designed for light work on steel strips, small rings, 
perambulator tires, cycle parts and such like small 
articles. In the illustration the casing of the lower 
part has been removed in order to show the construc- 
tion of the transformer. The secondary winding 
consists of laminated copper strip, which encloses the 
primary coil and embraces one limb of a rectangular 
iron core. The ends of the secondary winding are 
bolted to fixed platens which carry the clamps and 
pressure device. The clamps, which are of the vertical 
type, are operated by cam levers, and are so arranged 
as to enable the work to be inserted from the front, 
and to be gripped by a single movement of the cam 
lever. The pressure device consists of a toggle and 
lever, and there is an automatic switch, which, 
however, is not shown in the engraving, by means of 
which the primary current can be cut off as soon as 
the sliding clamp reaches an adjustable stop. This 
machine is, we are informed, capable of welding steel 
strip as thin as No. 22 8.W.G., two inches wide, with 
uniform and reliable results when operated by a lad. 

An entirely automatic welder is shown in Fig. 58. 
It is intended for welding hoops, rectangular frames, 
buckles and rings at a speed which may amount to 
as many as 600 welds per hour. The transformer and 
the electric parts of the machine are of standard 
type, but the clamps are mechanically operated by 
a system of cams from a main shaft which is driven 
by a clutch pulley controlled by a treadle attached 
by chain to the rod suspended from the pulley at the 
right-hand side of the machine. The machine is belt- 
driven, and as soon as it is started up the right-hand 
platen moves away from the left, with the result that 

















Fig. 55—-ELECTRIC 


WELDING CO.—BUTT WELDER WITH RADIAL WELDING BLOCKS 


switch, which is oil immersed and enclosed in a gal- | the space between the arms of the clamping device 


vanised steel tank, is operated by the foot lever and | is increased and the clamping jaws raised. 


As soon 


wire rope, which may be seen at the front of the | as this occurs the operator puts the pieces to be welded 


machine at the left-hand side. 
type, some of which are, we understand, being used 
by some of the largest tube makers in this country, 
are also suited for the welding of straight rods and 
bars, angles, corner welds in rectangular frames, and 
other forms of work in effecting which it is convenient 
to insert the parts to be welded from the top. 








Machines of this on the electrodes, so that they abut against each other 
evenly with the joint in the centre. 
jaws then descend and securely hold the pieces in 
place. 
flows. 
causes the right-hand platen to move towards the 
left, with the result that the metal is upset at the 


The clamping 


The primary switch then closes and the current 
As the metal softens the pressure of a spring 
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eint=, and the weld made. 
then again moves away from its fellow, the steel clamp- 
ing juws are raised, the operator removes the welded 
1, and theeycle of operations.is again repeated. 


1 
intended for 
cross section, 

er hour, t 
weld being, we gather, about three seconds. 


| | 
The right-hand clamp | of the subject showed that four-fifths of the work of | extending over the range on which they are likely to 
this character could be carried out by a machine | be used when connected directly to a 440-volt, 60- 
having a reach of 12in., and that a machine with a | 
nieces reach of 27in. would include the other fifth. Since | 
‘his machine is of 6 kilowatts capacity, and is | it was calculated that both the weight of the machine 
welding stock up to _} square inch | and the kilovolt-ampéres required for its operation 
at the rate, as already said, of 600 welds | would be about 33 per cent. greater for the 27in. reach 
he actual time required for heating each | machine than for that having the 12in. reach, it was | 


In | decided to build two machines rather than only that | 
| the 12in. machine being about 600 ampéres, and for the 


cycle current with no regulating transformers. Two 
plates are with these machines welded together in 
spots from lin. to 1}in. in diameter in from twelve to 
fifteen seconds. Thicker plates, of course, require 
more time, and thinner plates less time. 

The welding current under these conditions is about 
31,000 ampéres, the corresponding primary current for 


| 27in. machine about 800 ampéres, the voltage in each 




















Fig. 56--ELECTRIC WELDING CO.—BUTT WELDER FOR MISCELLANEOUS REPAIR WORK 


both this machine and in that shown in Fig. D there 
is a circulating water-cooling system. 


SOME LARGE SPOT WELDERS. 


SomE exceptionally large resistance welding 
machines, which give some idea of the far-reaching 
possibilities of this method of welding, have recently 
been constructed by the General Electric Company 
of America. First of all a fixed experimental machine 
was built which had a welding current capacity of no 
less than 100,000 ampéres, and a pressure capacity of 
75,000 Ib. As a matter of fact the maximum current 
and pressures at which the machine had been used up 
to the time at which the memorandum from which 


with the longer reach. The standard pneumatic 
riveter was taken as a model, so far as the general 
construction of the machines was concerned, the 
mechanical pressure being applied by means of an air 
cylinder and a lever system. Bales were also pro- 
vided so that the machines could be picked up by a 
crane and held suspended where required. An 
engraving showing the larger of the two machines is 
given in Fig. 59, which is reproduced from the article 
mentioned above. 

The maximum welding current available in these 
machines, with a steel plate enclosed to the full 
depth of the gap, is about 37,500 ampéres. The 
current applied to the primary winding had a periodi- 


‘ease being 440. The expenditure of energy was 
| therefore 264 and 352 kilovolt-ampéres in the two 


machines respectively. The secondary voltages with 
these figures work out at about 8} for the smaller 
machine and 114 for the larger. 2 

The maximum mechanical pressure for which these 
machines were designed is 25,000 Ib. It is obtained 
by means of an 8in. cylinder working with air at 
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Fig. 59—AMERICAN SPOT WELDER FOR SHIP WORK 


100 lb. per square inch pressure, and a lever arm with 
a ratio of 5to 1. - Alteration in the pressure applied is 
obtained by varying the air pressure, a reducing 
valve being provided for the purpose. A gauge 
pressure of 70 lb., giving a pressure on the work of 
17,500 lb., has been found to give good results with 
sin. plates. 

The conductor for the primary windings of these 
transformers is jin. by }in. annealed copper tubing, 
insulated with asbestos tape, wound directly on an 
insulated core, alternate layers of sheet asbestos and 
mica pads being used between layers of the primary 
winding, between primary and secondary, and 
between primary and the core. There are four layers 
of thirteen turns each in the 12in. machine, and three 
layers of thirteen turns each in the 27in. machine. 
The U-shaped single-turn secondaries, which were 
slipped over the outside of the primary windings, 























Fig. 57—ELECTRIC WELDING CO.—BUTT WELDER FOR STRIPS, ETC. 


we are obtaining our information, and which appeared 


in the issue for December last of the General Electric | 


Review, was written, were 72,000 ampéres and 
30,000 Ib. respectively. With them three thicknesses 
of lin. plate had been spot welded. Working on the 
data obtained with that machine the company set 
about the designing of special portable appliances 
for use in the fabrication of structural parts, par- 
ticularly intended for ship work An investigation 


| experimental purposes. 
| it was subsequently ascertained that the machines 
| would operate satisfactorily on work of thicknesses 


Fig. 53—ELECTRIC WELDING C 


city of 60 and a voltage of 534. Reduced voltages to 
give smaller currents were provided in six steps—the 
| lowest being 267 volts—were furnished by means of 
separate regulating transformers. This arrangement 
was provided to meet the possible requirements for a 
considerable range of thickness of work, as well as for 


As a matter of fact, however, | 


0.—BUTT WELDER FOR HOOPS, RINGS ETC. 


| were constructed of two copper plates, each jin. 
| thick and 63in. wide, assembled one inside the other, 
| jin. apart. Narrow strips of copper were inserted 
| between the plates along the edges, and were brazed 
| in position so as to make a water-tight passage for 
ithe circulation of the cooling water. At 31,000 
| ampéres the current densities in the secondaries is 
| about 6200 ampéres per square inch, the correspond- 
‘ing densities in the primary windings being about 
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7000 ampéres per square inch in the 12in. machine 
and 9000 in the 27in. machine. 

Spacing blocks of a compound of asbestos and Port- 
land cement were used at the ends of the core and 
at the ends of the winding layers, and the complete 
transformer, after assembly, was impregnated with 
**bakelite.”” The result, we gather, was a solid mecha- 
nical unit which is not injured by heat as long as 


150 deg. Cent. is not exceeded. Several welds can, | 


we are informed, be made without turning on the 
cooling water before that temperature is reached. 
The cooling water was given two paths, one being 
through the primary winding, and the other through 
the secondaries and the electrodes in series. 

When it was found that these machines worked 
satisfactorily it was decided to go a step further, and 
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| of wear and tear of the electrodes, the pressure might 
be much greater on one of the spots than on the other, 
which would naturally result in unequal heating, 
since the resistance to the flow of the electric current 
and the consequent heating effect are less on the spot 
with the greater pressure. The two top electrodes 
| were therefore mounted on separate plungers operated 
| by separate pistons through independent levers. 
The pressures obtained in this duplex machine 
with an air pressure of 100 lb. per square inch are 
| 30,000 Ib. on each spot, or a total pressure of 60,000 Ib. 
| on the work. The two air cylinders are mounted on 
a cast iron bed-plate in the back part of the machine. 
| The levers connecting the pistons to the electrode 
| plungers, which are 7ft. in length, were made of cast 
' steel in order to obtain the necessary strength. 


pe 
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Fig. 6€0—LARGE AMERICAN DUPLEX SPOT WELDER 


to build a larger machine, intended specially for the 
application of electric welding as a substitute for 
riveting on parts of ship’s hulls composed of large- 
sized plates, which may be “ fabricated *’ before they 
are assembled in the ship. It was decided to give the 
machine a 6ft. gap, and to make it capable of welding 
together two plates jin. thick in two spots at the same 
time. It was realised that it would be useless to 
attempt to make the machine even semi-portable, 
and the form it was given is shown in Fig. 60. With 
the welding circuit enclosing a 6ft. gap, and carrying 
the very heavy current necessary to weld in. plates, 
the kilovolt-ampérage would have been very high. 
It was proposed, therefore, as a means of greatly 
reducing the energy consumption, and at the same time 
of doubling the amount of work turned out, to use 
two transformers with two sets of electrodes, and to 
arrange them as shown diagrammatically in Fig. 61. | 
By this arrangement it was made possible to weld | 
two spots at the same time. The transformers are 
mounted in the frame of the machine as near to the | 











The maximum welding current for which this 
enormous machine was designed is 50,000 ampéres, 
this secondary current being obtained with 60-cycle 
current at a voltage of 500 applied to the primary 
winding. With this current in the secondaries the 
current in the primary windings was 1800. The 
primaries of the two transformers are arranged in 
series and the kilovolt-ampérage in each transformer 
was 450, or a total of 900 kilovolt-ampéres. The 
| current densities in the primaries and the secondaries 
|of these transformers was no less than 9000 and 
| 7000 ampéres per square inch respectively. The 
| winding consisted of two layers of fourteen turns 
| each for each of the primaries, and a single turn for 
| each of the secondaries, one layer of the primary being 
arranged inside and the other outside the single turn 
| cecondary winding. These transformers, which, ex- 
slusive of terminals, only measure llin. by l6in. by 
18in. overall, are thought to be the smallest ever 
built for so large a rating. 

It can be well understood that when dealing with 
such heavy currents the question of the electrodes 
becomes of great importance. In the portable 





Institution of Naval Architects, 
No. IT1.* 


At the continuation of the morning meeting on 
April 10th, Signor 8. Orlando gave an account of the 
* Italian Two-floodable Compartment Cargo Steamers 
Built during the War.” 

Mr. J. Foster King expressed the thanks of all 
present to Signor Orlando for having come to England 
to present the paper, and they were much interested 
in the account of what had been done to preserve 
the Italian merchant marine during the war period, 
Referring to the hope expressed by the author that 
the two-compartment ship might be allowed to 
remain, he said that ifa thoroughly effective one. 
compartment ship for cargo service could be obtained 
the merchant marine would have very little of which 
to complain. In connection with Signor Barricelli’s 
method of analysis of subdivision, it was one desery- 
ing consideration. The method was certainly simpler 
than Professor Welch’s very clever, but slow, method 
of arriving at subdivision, and the subject was at 
present receiving consideration by shipbuilders, 
as it was necessary to provide a mode of calci- 
lation which could be easily and rapidly made. 

Sir Eustace d’Eyncourt said a great debt of thanks 
was due to Signor Orlando for his contribution on this 
subject. There had been a great many conferences 
of an international character during the war to discuss 
the problem of rendering ships safe against submarine 
attack, and he would like to give public expression 
to the friendly relations which had always been main- 
tained with Italian officers, who had been of great 
help in the discussions. 

Mr. W. 8. Abell hoped that other papers of this 
type would be presented to the Institution. It would 
be of much interest to have a contribution from 
America dealing with the work which had been done 
there, and it would certainly be of great interest to 
the industry as a whole if a record could be made of 
merchant ship construction on the same lines as that 
Mr. Dana had made for warships. Signor Orlando 
had described the two-compartment vessel, but in 
Great Britain, after much discussion, the conclusion 
had been reached that we could not hope to go beyond 
the one-compartment standard in the ordinary 
merchant ship. He agreed with Mr. Foster King that 
if that could be done something effective would have 
been obtained, but it was difficult to bring it about. 
The majority of tramp steamers did not exceed 
400ft. in length, and it was difficult to get: more than 
six bulkheads into such a ship, particularly in view of 
the varying trade requirements which had to be met. 
With regard to the new method of determining water- 
tight subdivision by calculation, he had made a 
somewhat similar suggestion in the year 1914. He 
hoped that in process of time something would be 
devised which was more convenient for ordinary 
application than the rules at present laid down for 
determining the relation between subdivision and 
draught in passenger vessels. 





At the afternoon meeting on April 10th the paper 








_ /machines described above the current density in by Sir Eustace d’Eyneourt and Mr. T. Graham, 

| them is given as being about 60,000 ampéres per ‘Some Recent Developments Towards a Simplifica- 

— iom€ inch. It has to be remembered, too, that nein le cg Construction,” led to an 
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N transformer | 99 000 Ib. per square inch, and that copper—the Admiralty in supplementing the resources of the 

Plate being | best available material for the purpose—softens at | ordinary shipbuilding yards in attempting to produce 

welded |@ temperature considerably below the welding tem- from other sources a simpler type of ship. It was 















perhaps too much to expect either naval architects 
or shipowners to be very enthusiastic about the 
square-cornered form. A very pertinent question was 
how many of these ships had been built and where 
were they ? 


| perature of steel. The electrodes, which have tips 
in the form of very flat truncated cones, are given 
| such shape as is calculated to afford as free conduc- 
| tion as possible of the current to, and of the heat 
away from, their tips. Moreover, they are adjacent 
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Fig. 6I—ELECTRICAL ARRANGEMENTS OF DUPLEX WELDER 


welding electrodes as possible, so as to obtain the 
minimum reactance in the welding circuit. The 
polarity of the electrodes on one side of the work was 
made the reverse of that on the opposed electrodes, 
thus giving a series arrangement of the transformer 
secondaries, the pathway of the current being indi- 
cated by the dotted lines. It will be gathered that 
the current from each transformer flows through both 
of the spots being welded. The bottom electrodes 
are stationary, while the top electrodes are capable 
of independent vertical motion, so as to engage the 
work. Previous tests with the original experimental 
machine had shown that successfully to weld two 
spots at the same time with such an arrangement as 
we have described, it was necessary that the pressure 
should be independently applied. Otherwise, because 


to large masses of metal of high electrical and heat 
conductivity, and their bodies are internally water- 
cooled by a stream of water flowing continually 
through. Still, in spite of every precaution, which 
included the clearing away by means of a sand blast 
of rust and scale from the surfaces of the plates at the 
points of impingement of the electrodes, deformation 
of the tips of the electrodes occurred, thus increasing 
the area of contact with the work and reducing both 
the current and the pressure densities below the values 
needed for welding. To overcome this difficulty 
thin copper caps—/,,in. thick—fitting over the tips 
of the electrodes have been tried, and as many as 
160 welds have been made with a single cap before 
it required to be renewed. Another method tried 
was to have renewable tips to the electrodes, and it 
has been proposed to employ electrodes which com- 
bine the features of the removable tip and the cap, 


| but the last-named had not been tried at the date of 


the article to which we are referring. 

As far as we are aware, the machines described in 
the foregoing are the largest and most powerful which 
have, up to now, been constructed. 








From a question asked on April 8th it would appear that 
| the matter of the free entry of taxi and other cabs into 
railway stations is not yet settled. The Home Secretary 
said that legislation would be required to alter the law as 





of inequalities in the thickness of the work, or because 


, 


to this, and that the matter was receiving attention. 





Mr. W. 8. Abell said the principal features affecting 
simplification were straight sheer, use of multiple 
punching, and the absence of furnaced plates. The 
other two points to which reference were made in the 
paper, the same thickness from keel to sheer and 
a large percentage of plates of absolutely rectangular 
form, were to some extent obtainable in any other 
type of vessel. The principle of fabrication described 
was, in fact, carried out to an appreciable extent in 
America before the war, and subsequently adopted 
at the Hog Island and two other yards with presum- 
ably a certain amount of success. On the general 
question it would seem that straight frames—which, 
by the way, required to be bevelled—only obtained 
throughout the amidships half length, which could 
be done with an ordinary ship. Moreover, the frames 
could not be erected without putting them through 
a straightening machine, and it would seem to be a 
simpler matter to roll the frames with a small amount 
of curvature. As regarded absence of sheer for one- 
eighth of the length amidships, that had been done 
by various people for many years. It was a curious 
fact, too, as regards the claim made in connection 
with multiple punching that, in the bridge yards where 
the material was fabricated, it was the practice to use 
batteries of drills rather than multiple punches, 
Moreover, the detail arrangements which had to be 
made in order to adapt multiple punch work to 
ordinary ship requirements were at once obviated with 
the battery system. It was true, of course, that one 


* No, Il. appeared April 18th. 
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of the advantages of fabrication was greatly to reduce 
the amount of smithwork. With regard to the sub- 
stitution for the solid plate floor of a floor built up 
entirely of the N type of girder, there were many 
objections in detail, but, apart from them, it would 
appear that for structural efficiency alone the require- 
ments were best met by having a certain number of 
floors in the double bottom made of solid plate con- 
struction, and any suggested equivalent would be 
more laborious to manufacture and to fit. The experi- 
ments on the resistance of form of these peculiar 
types were of great interest, but, although certain 
comparisons suggested that the results were even 
better than for the standard ship form, the features 
of the standard design had been modified after model 
experiments had been made. 

Mr. Boyd, speaking as a shipbuilder, recognised 
that the authors and others connected with the 
initiation of the straight-framed ship had evolved 
a design for a practical and easily built vessel, and 
one which, if the war had continued, would have been 
of great service. The details had been largely left 
to the firm at Wallsend to work out. The original 
ship was intended to have a square bilge, but this 
form was considered objectionable from the com- 
mercial standpoint and the chamfered bilge was sub- 
stituted. ‘The first ship was a dear one, but there was 
no reason why repeat vessels should not be produced 
cheaply as well as quickly. 

Mr. W. D. Mclaren was not inclined to agree that 
the inception of a type of cargo ship having straight 
frames sprang immediately from the exigencies of 
war conditions. Three specifications, the first of 
which dated back to 1898, practically covered the 
whole field now being traversed as far as the adoption 
of straight frames and knuckles were concerned. 
His own firm as the result of experiments of the com- 
parative resistance of vessels with straight frames 
and ships of the same overall dimensions and block 
coefficient, but having the ordinary form of trans- 
verse section, recognised as best for cargo vessels, 
had decided to lay out a shipyard with machines and 
other appliances for the construction of straight 
framed vessels. Great savings could, he believed, 
be effected in construction, apart from the advantage 
of the type as shown by the resistance experiments. 
An important matter in reducing resistance was to 
arrange the chine so that it would lie in the stream 
lines. It would be simpler to bend the frames to a 
common curvature, but it had to be remembered that, 
in addition to bending, the leaf of the angles had to 
be bevelled, and the variation of this bevelling would 
militate against the adoption of the type of frame 
proposed in the paper. It was necessary also to 
avoid rapid changes of inclination between successive 
frames or floors, because plating twisted to bed against 
such transverse framing presented difficulties in 
templating with accuracy. That objection might not 
be very serious in large vessels, but was most marked 
in coasters and other small vessels where plates were 
large compared with the dimensions of the vessel. 
While credit was due to earlier workers in this field, 
the evidence now produced by the work of the Govern- 
ment in straight frame construction should go far 
to break down opposition to this type of vessel and 
leave the critics with few arguments against its wider 
adoption. 

Mr. Graham, in a brief reply to the discussion, said 
evidence pointed to the fact that the angular bilge 
would be exceedingly costly to maintain. Fabrica- 
tion introduced into shipbuilding a large economic 
question, and the war period was not a fair one on 
which to base any comparison of cost. Unless the 
ships were to be built in groups he would not recom- 
mend the straight frame type, and it remained to be 
seen whether it would prove a permanent type of 
cargo ship. 

The paper by Mr. W. L. Scott, ‘“‘ Concrete Ship- 
building in the United States,” was taken as read, in 
the absence of the author. 

Mr. C. T. R. Campbell (D.N.C. Department, 
Admiralty) presented a paper on ‘‘ The Development 
of Aircraft Construction.” 

The Secretary (Mr. R. W. Dana) read the following 
communication from Lord Weir (late Air Minister), 
who was unable to attend :— 

“Whatever doubt may have been felt as to the 
military or naval value of airships, particularly of 
the rigid type, and however obscure the future com- 
mercial value may be, Mr. Campbell’s paper im- 
presses one immediately with the fact that the 
department responsible for airship design, together 
with the private designers and constructors, are to 
be most heartily congratulated on the progress 
achieved during the war. The subject literally bristled 
with problems requiring careful mathematical analysis 
and great mechanical ingenuity for their solution. 
The difficulties can best be appreciated by consider- 
ing that experimental work can only be carried out 
at all on a very huge scale, and there have not been 
wanting men with the courage of their convictions, 
who have enabled the present degree of progress to 
be achieved and placed British airship construction 
on a plane of supremacy even over that of the enemy, 
who started with a large mass of experience in their 
favour. i 5 

“Mr. Campbell shows most clearly the enormous 
advantage to be gained by increase of dimensions, 
from which we may deduce that the future, whatever 
it may hold, will lie with the rigid type. In the 





case of heavier-than-air craft the relation’ between 
the total structure weight and the disposable weight 
is now about 334 per cent.—a figure which is being 
improved upon in designs under construction. 

**T need scarcely apologise for drawing a com- 
parison between heavier and lighter-than-air craft, 
because | am convinced that, despite all that may 
be said as to their being complementary to each 
other, they are for practical commercial purposes 
genuine competitive means of achieving the same 
results, and the development of either of them will 
inevitably suffer if one can do the same work more 
advantageously. ° 

“In considering any commercial application of 
aircraft, particularly of large aircraft, it has always 
appeared to me that the charges not directly con- 
nected with the vehicles themselves, but charges 
accessory to them, are the most formidable, and in 
the case of large rigid ships the cost of accommoda- 
tion, the handling facilities, and the gas-producing 
plant must be taken into consideration as an offset 
to the present greater efficiency of the large airship.” 

Mr. H. C. Williams expressed the belief that there 
would be no controversy upon the limits of commercial 
usefulness of the non-rigid and semi-rigid type of 
airships as laid down by the author. The great 
advantage of large size in increasing the carrying 
power was well illustrated by the examples given in 
the paper. It seemed that a ship of about three 
million cubic feet capacity. was desirable as a minimum 
for carrying passengers or any useful amount of cargo 
over a distance such as was represented by trans- 
atlantic journeys, and such a ship was not beyond the 
limits of existing practice. Before commercial air- 
ship services could be made to pay a period would, 
however, have to be gone through during which the 
earning power of commercial airships would be some- 
what problematical. It was eminently a case for 
Government financial aid. 

Sir Eustace d’Eyncourt welcomed the paper as the 
first practical contribution on the literature of this 
subject to the “‘ Transactions ’’ of the Institution. 
In the early days of the war very little attention 
was given in England to airship construction, the 
belief being that we should probably overhaul the 
advantage the enemy enjoyed in this respect by 
improvements in heavier-than-air machines. When 
that policy was reversed the early airships con- 
structed were rather training than fighting airships, 
but with the increase in size the military value 
increased rapidly. It was satisfactory to learn from 
an examination of the German airships which were 
brought down that our own designs were advancing 
on the same lines as those of German constructors, 
who had had a great deal more experience of airship 
building. As airships increased in size the question 
of providing sheds became very important, and it 
was hoped it might be found possible in future to 
moor them in the open. They owed a great debt 
of gratitude to the National Physical Laboratory 
for the valuable work which had been done. On the 
question of resistance and the power required to 
overcome it the Navy had been engaged in the very 
different task of providing ships for carrying heavier- 
than-air machines, which had enabled aeroplanes to 
do the same kind of work that Zeppelins had per- 
formed for the enemy. 

Commander Boothby, speaking as an air officer, 
commented on the fine work done by naval architects 
and others in enabling Great Britain to overtake the 
enemy in connection with airship design, and he 
hoped that the country would soon take the lead in 
airship construction. With regard to the semi-rigid 
type, he believed there was a good future for the 
Forlanini airship. The question of handling and 
general shed expenses was a difficult one, but he 
believed it was in a fair way to being solved. Per- 
sonally, he thought airships would be based on lakes, 
where only tugs would be required. He would like 
to see a closer liaison between constructors and pilots, 
and in this connection nothing could be better than 
the naval system of giving constructors practical 
experience of the working of a ship. At present we 
had only evolved the fair-weather airship, but the 
bad-weather airship was coming. There was no 
reason why airships should not carry heavy gun 
armament, which, amongst other matters, must 
receive attention in view of the important part the 
airship with non-inflammable gas might play in 
future warfare. 

Mr. E. H. Mitchell believed there was great simi- 
larity between the design of airships and ordinary 
ships ; a point in favour of the airship was its higher 
speed. The ships described in the paper were war 
machines, but at the moment it was the commercial 
airship which required chief consideration. It was 
to be regretted that the end of the war had found the 
English rigid airships still in the experimental stage 
as compared with those possessed by the enemy. 
As regarded the commercial future, he understood 
that builders had got designs for a vessel capable of 
being put on the transatlantic route, and that it 
was now largely a question of finance. Somebody 
with the necessary enterprise was wanted to start 
such a service. No country would gain more from 
the new means of communication than Great Britain, 
with its scattered Empire. 

Mr. H. B. Pratt said the rigid airship had reached 
@ crucial stage of development, and if it were to take 
its place as a commercial carrier the problem of 





mooring ships in the open without sheds must be 
solved and mechanical means provided of handling 
the ships without the services of large numbers of 
men. Experiments now in progress suggested that 
the solution of this problem would be found by the 
use of mooring masts or towers to which the airship 
could be moored by the nose free to ride with the wind. 
The general problems of design were closely allied to 
naval architecture, but the airship designer required 
to be a highly skilled mechanical engineer, and also 
to have a knowledge of textile technology. For the 
work of construction, owing to the multiplicity of 
parts required, a very efficient shop organisation was 
needed. In a rigid airship structure, excluding the 
machinery, there were 20,000 different parts, a total 
length of structural material of 20 miles, 60 miles of 
wire, and over 2,000,000 rivets, while more than 600 
drawings were required for the manufacture of parts. 
Messrs. Vickers were now completing a ship of only 
1,250,000 cubic feet capacity which would give as 
good a performance in speed and endurance as the 
airships R 33 and R 34, copied from the German L 33, 
which had recently been on trial. These airships 
were of over 2,000,000 cubic feet capacity. He would 
like to bear testimony to the very cordial character 
of the co-operation which existed between private 
constructors and Admiralty designers. 

The author intimated his intention to reply to 
points raised in the discussion in writing. 








A New Theory of Plate Springs.* 





THE authors preface their paper with some his- 
torical remarks on the theory of springs, pointing out 
that little original consideration has been given to 
the subject since the investigations of Philips in 1852, 
and showing how existing theories do not accord 
with practical experience in the behaviour of springs. 
It is generally considered that adding a second leaf 
of half the length of the master leaf to a plate spring — 
doubles its strength, that the addition of yet another 
leaf trebles the strength, and so on. Tests to destruc- 
tion were carried out on thirty-three springs having 
from 3 to 13 plates, by continuously deflecting them. 
It was found that the shortest leaf was always the 
first one to break, although, according to accepted 
theories, all the leaves should have been strained 
equally. The authors thought that this condition of 
affairs might be due to the fact that leaf springs were 
usually made with different curvatures for the several 
leaves, and that the act of clamping the set together 
put such an initial stress on the short leaf that this 
form of construction was the cause of failure. Tests 
were then made on springs having similar curvatures 
for all the leaves, but it was always the short leaf 
that failed. Springs with the short leaf made of 
high-grade alloy steel were also tried, but, although 
they required more flexures than the plain carbon 
steel springs before they failed, the springs again 
always broke at the short leaf. The tests convinced 
the authors that the accepted theories as to the 
strength of springs were not sound, and they developed 
a new theory which enabled them to design and build 
springs having a far greater endurance than those 
designed on the basis of the old theory. 

The reasoning of the new theory is set forth in the 
paper as follows :—If a series of lamine having the 
form of a cantilever, and having equal widths and 
equal or different thicknesses, be assembled so as to 
form a leaf spring, and such spring be loaded in the 
usual manner, it will be found that each leaf touches 
the one above it only at the point of encastrément 
and its extremity. Any leaf of a spring except the 
short plate may be considered as a beam, encastré 
at one end, loaded at the other, and having a flexible 
support somewhere between the point of encastrément 
and that of application of the load, and this is the 
fundamental assumption on. which the new theory 
of leaf springs is based. .By applying the recognised 
formule connecting the modulus of elasticity, the 
moment of inertia and the bending moment, and 
integrating for the various leaves of the spring, the 
authors prove that for a unit load to act on the point 
of the short leaf the pressure required on the end of 
the next longer leaf is only 4/5 of the unit load; or 
for unit load placed on the end of the second leaf—in 
the present case the master leaf—there is produced 
@ reaction or pressure on the end of the short leaf 
equal to 5/4 times the unit load. This is a very 
different result from that given by the old theory, 
and shows that the actual stress in the short leaf is 
25 per cent. more than is accorded to it by the old 
theory. 

Fig. 1 shows clearly, in graphic form, the stress at 
every section of both plates. It will be noticed that 
the stress in the short lamina increases from zero at 
the end to a maximum at the point of fixation, while 
at the same time the stress in the master loaf increases 
from zero at the end to a maximum, which maximum 
occurs directly over the end of the short leaf, and then 
gradually decreases towards the point of fixation. 
The maximum stress in the master leaf is only four- 
fifths of that in the short leaf, and the stress in the 
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master leaf at_the point of fixture is only three-fifths 
of that in the short leaf‘at/the same place. It should 
be noticed, too, that the distribution of the stress is 
entirely different for the two leaves—a condition not 
even suspected heretofore. 

Since the short leaf of the two-leaf spring just 
considered is but one-half of the length of a single-leaf 
spring, the actual load W which may be placed upon 
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Fig. 1 


it is evidently equal to 2 W, since for the same stress 
the load varies inversely as the length; hence, to 
produce double the pressure or reaction on the end of 
the short leaf we must place on the end of the main 
leaf 4/5 of the double, or 1.6 times the load that we 
can put on a single-leaf spring. Hence the conclusion 
that such a two-leaf spring having plates of the same 
cross-section and equal steps is only capable of carry- 
ing 1.6 times the load of a one-leaf spring. Similarly 
a three-leaf spring has not a strength of 3, but only 
of 2.207; a four-leaf spring has a strength of 2.817 
and a ten-leaf spring only 6.503. A twenty-leaf 
spring has a strength of but 12.688 instead of 20, 
as given by the old theory. These figures show very 
definitely the cause of failure from overloading springs 
designed on the assumption that the strength varies 
in direct proportion with the number of leaves; it 
also shows why. when using the old formule, it has 
been found necessary in practice to adopt a “ coeffi- 
cient’ allowing for an abnormally low apparent 
stress. 

In practice it may be observed that for springs 
having a considerable number of plates there is, in 
addition to the master leaf, one or even several leaves 
having the same length as the master leaf; these 
leaves are called “full-length leaves.” Table I. 
gives the strengths for springs having up to as many 
as 20 steps, K, with one full-length leaf, and up to 
25 leaves with 6 full-length leaves p. 


TaBLeE I.—Strength of Springs : Equal Spacing. 
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A study of the relative strengths of leaf springs 
shown in this table will reveal a very interesting point 
which is brought to light by the present theory— 
namely, that to carry too many full-length leaves in 
@ spring is a decided disadvantage. 

The old theory shows that the deflection of a two- 
leaf spring under a load of 2 W is the same as that of a 
single-leaf spring under a load of W. Indeed, the old 
theory says that the deflection is inversely propor- 
tional to the number of leaves in the spring. For 
springs having ali the leaves of the same cross-section 
the deflection is proportional to the load multiplied 
by the cube of the length of half the spring (1) and a 
constant (C), and divided by the modulus of elasticity 
(E) and the moment of inertia (I). The authors have 
calculated the values of C for many cases, and the 
results arrived -at are given in Table II. As an 
example, if 1, E,and I are constant, the deflection will 
be directly proportional to C W, and we will take W 
to be unity for a single-leaf spring, so that 
CW = 0.33333. Then for a two-leaf spring W will 
be 1.6 from Table L., and C will be 0.20313 from 
Table Il.; so that CW = 0.32401, which is appre- 
ciably less than the 0.33333 for the single-leaf spring. 
For a ten-leaf spring we have 6.50 x 0.04813 





= 0.31299, which is still less; the old theory says, 
however, that they would all be the same. 
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TaBLe II.—Deflection Coefficients : 
p=1. p= 3. 
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We have seen that in the ordinary leaf spring with 
equal steps the reactions are not equal, and the 
stresses are not equal either. If it were possible to 
make the reactions equal we might also obtain equal 
stresses. To make the reactions equal in any spring 
the ratio of the lengths of the leaves should be as 
5 is to 3. 

The maximum bending moment in the short leaf 
is W 1, and in the master leaf is W (1, - 4) = 2/3 W 1. 
Now, since |, is three-fifths of J,, the maximum bending 
moment on the short leaf is three-fifths of what it 
would be with a single-leaf spring, and, reciprocally, 
the strength of a two-leaf spring made to these pro- 
portions is 5/3 = 1% times that of a single-leaf spring, 
or 66% per cent. more, when the reactions were made 
equal. This is greater than the strength of an equally 
stepped spring, because the bottom leaf is longer. 
Indeed; the longer the bottom leaf—after a certain 
minimum—the greater the strength of the spring. 

In Fig. 2 is shown ‘graphically the result of making 
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Fig. 2 


the reactions equal, and its effect on the stress dis- 
tribution. The stresses are greatly altered, and are 
made uniform in the longer leaf for a distance of 
three-fifths of its length. This graphic analysis 
shows also why we can carry a greater safe load on 
this spring than on a spring with equal steps, for we 
stress the main leaf more uniformly throughout its 
length, and so place a larger volume of metal at work : 
at the same time, the short Jeaf being longer, there is 
a greater total weight of metal in the spring, and 
actually the increase of strength is not in proportion 
to the extra weight of metal, for the increase Of 
strength is only 4.1 per cent., while the increase of 
weight is 6.7 per cent. The stresses, however, are 
still the greatest in the short leaf. It is impossible 
to alter this by merely changing the steps. 

The general laws which the preceding study 
enables the authors to formulate with regard to non- 
tapered leaf springs are :— 

1. In any leaf spring having leaves of equal cross- 
sections, and with equal steps, the reactions or 
pressures between the leaves continually decrease 
from the short leaf toward the master leaf, as do 
likewise the stresses. 

2. In any leaf spring having leaves of equal cross- 
sections, and in which the reactions or pressures 
between the leaves are equal, the steps or overhangs 
continually decrease from the short leaf toward the 
master leaf. 








Instructions for Safe Use of 
Pulverised Fuel. 


PULVERISED coal fuel involves certain elements of 
danger due to inflammable and explosive properties, as 
is the case also with oil and gas fuel. In order to ensure 
efficient service and to avoid accidents, therefore, it is 
necessary to provide careful handling by men properly 
instructed as to the conditions. Since accidents might 
tend to bring this comparatively modern system of fuel 
into disrepute, a set of rules and instructions relating to 





the preparation, storage, and use of pulverised coal has 
been prepared by the Pulverised Fuel Equipment Com. 
pany, of New York, United States. These rules are given 
below, with some supplementary information from another 
company. 


GENERAL INSTRUCTIONS FOR FUEL PREPARING, 
STCRING, AND DISTRIBUTING EQUIPMENT. 


Norer.—Stop all fuel leaks, 


1. The operation of pulverised fuel drying, grinding, 
distributing and storage plants should be under the super. 
vision of employees who are fully instructed and informed 
with respect to the proper care, upkeep and operation 
of all of the equipment in conformity with the Pulverised 
Fuel Equipment Corporation’s rules and regulations for 
the preparation, handling, and burning of pulverised fuel, 

2. Pulverised fuel in suspension is, under certain con- 
ditions, both inflammable and explosive. At each entrance 
to the tuel-preparing building a permanent sign reading 
as follows should be conspicuously placed :— 


‘*INFLAMMABLE—KEEP LIGHTS AND FIRE Away— 
Smoxina Proursirep—Avorp Fuet Dust Leaks.’ 


3. A leakage of pulverised fuel is to be avoided the 
same as a leak of steam, gas, or fuel oil. 

4. All bins, elevator casings, conveyor boxes, dryers, 
and pulverisers should be kept absolutely dust-tight. 

5. Wood or other combustible material must not be 
used under any circumstances in connection with bins or 
containers for wet, dry, or pulverised fuel. 

6. Accumulation ot pulverised fuel on surfaces where it 
mey be dislodged and become suspended in the air, or the 
formation ot any dust cloud, is to be avoided, and the 
building and equipment for preparing the fuel should be 
kept clean at all times. 

7. Fuel dust should be swept off the machinery and 
other surfaces, and not blown off with compressed air. 

8. Only incandescent lamps equipped with heavy guards 
should be used tor lighting in tuel-preparing plants. 
Where it is necessary to use a light in a confined space, 
such as an elevator casing, separator, or bin, this should 
be done with great care, so as not to allow the lamp to 
be broken, and the bulb should never be allowed to lie 
against pulverised tuel in storage. 

9. The use of matches, open fires, lanterns, or torches 
about the pulverising plant should not be allowed. 

10. Smoking about the premises should be forbidden. 

1l. The temperature of the gases at the discharge end 
of the fuel dryer should not be allowed to exceed 400 deg. 
as registered by the pyrometer placed in the flue to the 
exhauster or stacks. 

12. In starting fire in the dryer furnace use the smallest 
amount of waste or wood possible. Under no circum. 
stances should shavings be used. 

13. The use of air for the transfer of pulverised fuel 
from one container to another should be avoided. 

14. In shutting down the plant at the end of a day's 
work all fuel should be fed from the dryer, the dried coal 
bins, and the pulveriser. 

15. The National Board of Fire Underwriters* should 
be requested to pass upon any terminal arrangement put 
into effect for the handling of pulverised fuel. 


SUPPLEMENTAL INSTRUCTIONS. 


16. Local conditions may necessitate the establishing 
of additional instructions. 


EMERGENCIES. 


17. Should pulverised fuel in bulk ignite when in storage 
bins or containers other than those directly connected 
with the furnace combustion chamber, the containers 
should be flooded with water through inlets, letting this 
water with the coal pass through the outlets. 

18. Should pulverised fuel in containers connected 
with the furnace combustion chamber become ignited, 
it should be fed to the furnace in the regular manner as 
quickly as possible. 


INSTRUCTIONS FOR FUEL FEEDING, BURNING, 
AND FURNACE EQUIPMENT. 


1. Be sure the stack damper is open before the fuel feed 
is started. 

2. Be sure feeder air is turned on full before the fuel 
feed is started. 

3. Be sure fuel feed is entirely stopped before feeder air 
is shut off. 

4. Fuel as delivered to pulverised fuel bins should have 
less than 1 per cent. of moisture, and should be pulverised 
so thet 82 per cent. will pass through a 200-mesh sieve. 

5, All bearings should be kept well lubricated, a good 
dynemo oil being used on motors’ and blower bearings 
and e good grade of cup grease on the other bearings. 

6. Before firing the boiler be sure to open the stack 
damper to give about '/,,in. draught in the furnace. 
Hang ignition fire of oily waste about 12in. from the 
mouth of the burner, or build a wood fire on the floor of 
the mixing oven, according to the nature of the fuel that 
is being used. 

7. Be sure that the feeder blower is up to speed, and 
that air at 6in. water pressure is passing through the 
feeder and burner. 

8. After making sure that the ignition fire is burning 
and full air blast is passing through the burner nozzle, 
start one feeder at about 25 revolutions per minute. Fuel 
should ignite at once. As soon as the fire begins to burn 
well, start the second feeder—this applies to mixing ovens 
having twin burners—at about the same speed as above. 

9. Speed up the teeders gradually and adjust the 
auxiliary air openings and stack damper until the boiler 
is under the required load. Where two feeders are used 
their speeds should be about equal. 

10. While the boilers ere under load the only attention 
required is to maintain the water at correct level, keep the 
furnace free of ash, and clean the burner mouth and 
auxiliary air openings when necessary. 

11. Blow off heating surfaces every six hours to maintain 
high efficiencies. 

12. To put out the fire, or bank the boiler, stop the fuel 
feeders completely, shut off air trom the feeders, and close 
the stack damper and auxiliary air openings. This will 
keep the boiler hot and protect the brickwork. 





* Insurance authority. 
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The Holbeck system of handling pulverised coal fuel 
differs from most other systems in that the pulverising 
and storage facilities are at some distance from the factory 
or works containing the furnaces which are to be served. 
The Bonnot Company, ot Canton, United States, which 
manufactures the apparatus for this system, has no 
general set of rules, but issues the following advice in 
reg ird to storage :—- 

1. Moisture in the coal should be reduced to about 
1 por cent. before pulverising. 

2. Pulverised coal should not be stored in bins for periods 
to exceed three days. 

3. Pulverised coal has a tendency to collect or absorb 
moisture, and if allowed to stand too long spontaneous 
combustion will result. 

4. In case spontaneous combustion does not result, the 
coal will bridge or arch in the bin, thus making it difficult 
to feed it ont for use. 

In this Holbeck system the coal pulverised at the distant 
plant, as noted above, is delivered to the furnaces by 
means of a distribution main. The coal is fed from the 
storage bins to the main plant by means of sciew conveyors 
discharging into the suction side of a blower. It is then 
conveyed to the furnaces in’ a non-explosive mixture of 
air, the ratio being about 60 cubic feet of air to 1 Ib. of 
the pulverised coal. The coal which is not used at the 
furnaces is then returned to the bin at the main storage 
plant to be used over again. 

Under this system, insteisd of having separate bins for 
the several furnaces, the pulverised coal stock is available 
for any furnace. There is also the comparative safety 
of having the storage bins at the pulverising plant and 
away from the high temperature near the furnaces. 
Furthermore, there is said to be a minimum of danger of 
spontaneous combustion, ow’ng to the fact that there is 
continuous movement of the pulverised coal from the 
top to the bottom of the bins, since the coal is fed out 
from the bottom while that not used at the furnace is 
returned and enters at the top of the bin. 

The following sets of rules are issued by the Fuller 
Lehigh Company, of Fullerton, United States :— 

Pulverised coal is harmless unless mixed with air ; 
therefore the following rules and regulations should be 
observed : 

il. No smoking, open lights, torches or matches should 
be permitted around a coal pulverising plant. Use a 
flash light or cage-protected incandescent light. The 
eleztric light bulb should never come in contact with the 
fue! in storage. 

2. Never attempt to enter any tank or bin that contains 
pulverised coal for any reason whatever. Never insert 
your head within for investigation without first thoroughly 
airing the interior. Pulverised coal storage tanks may 
contain methane, an odourless gas, which will quickly 
ren ler unconscious anyone breathing it. When necessary, 
tanks may be aired by opening the manhole doors. When 
a smoulder or fire exists in tanks or bins they should be 
closed tight. This will tend to smother the fire due to 
lack of air to support combustion. 

3. The pulverising mill building should be well venti- 
lated. 

4. Storage bins, containers, or conduits must be kept 
air-tight and free from pockets and leaks. Corners or 
projections should be avoided. 

5. Surfaces where pulverised coal accumulates should 
be kent clean. 

6. Do not open elevatot casings, conveyor covers, or 
pulverising mills while machinery is in operation. After 
shutting down the machinery allow sufficient time for 
coal in suspension to settle. é 

47. Do not hammer or make repairs on elevator casings 
or any other part of building while plant is in operation. 

8. Do not use waste to stop dust leaks. 

9. Keep all elevator casings and conveyor troughs tight, 
ani keep the entire building as dustless as possible. 

19. Make daily inspections. 

11. When the plant starts, run sufficient non-combustible 
material through the equipment to fill all spaces where 
coal might lodge. Do this occasionally in order to keep 
such spaces filled. 

12. Always keep bottom of gear casing and pulleys or 
belt guards clean, or, if possible, construct them in such 
manner that no oil refuse can accumulate or catch fire 
from friction or moving parts. 

13. Be particular concerning cleanliness. 

14. Safety devices should be properly installed for 
protection from accidents around all machinery. 

15. When starting up a furnace using pulverised coal 
as a fuel, open the damper, build the fire, turn on the air 
and then the coal. When shutting down turn off the coal 
and then the air. Failure to do this may lead to a puff 
or back-fire. 

_ 16. Never attempt to ignite the mixture of air and coal 
in the furnace by reaching in or opening the doors. 





Letters to the Editor. 
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THE NEW PATENTS BILL. 


Srr,—A nation’s wealth—i.e., commercial wealth—consists 
of two essential assets. First, its natural resources, ¢.e., from 
the earth in minerals and in agriculture, and, secondly, its 
creative resources, #.¢., the ability of its people to create by 
invention. If this assumption is correct, then we have indeed 
“‘ turned down ” one of our greatest assets—creative invention— 
not wilfully, but simply through apathy, and we shall be wiser 
in reviewing the facts. 

_We are face to face to-day with two main causes which act as 
direct deterrents to progress through invention, namely, the 
existing patent law and our banking system. It is impossible in 
this connection to separate the two. 

As the result of the war certain measures have been devised 
to stimulate the nation’s agricultural wealth, and in a less degree, 
so far as it affected the carrying on of the war, a certain Govern- 
ment stimulus has been given to invention for the machinery 
of war; but, speaking broadly, nothing has been done per- 
manently to create wealth by means of invention per se. Our 





habit of thought has ever been to regard the inventor with 
kindly tolerance. We have not troubled to differentiate 
between wild cat schemes and worth, and bankers with galling 
distrust convert their latent fears into d ds for collateral 
security. It is an astounding fact, and the greatest anomaly, 
that the power to check or to encourage trade, upon which the 
nation’s life depends, still rests with the banker. The ebbs 
and flows of trade are but the reflex of his hand when he draws 
in his loans for lack of more security or liberates them when he 
obtains it. No man without capital or security can trade ; how 
much more difficult is the inventor’s case if he has neither ? To 
those who can find security it is difficult, but to those who cannot 
—as, for instance, the “ worker’ so-called—how impossible ; 
and I speak now for the working-man, regarding this as a social 
problem, 7.e., the problem of betterment through ability, equal 
opportunity is his due. 

It may be urged that the nation’s financial strength is due to our 
financial system. I would rather say it is due to the tenacity 
of the individuals comprising the nation. The example of other 
countries where a more expansive system prevails is its best 
justification. 

As to the patent law, the inventor has two options—he may 
make a direct application or through an agent ; the latter pre- 
supposes the means. In the former case he has no guidance. 
In either case the applications once filed must be followed by the 
finals. As the result of an official search, certain—often “‘ dead,” 
#.e., unworked—specifications are cited as anticipations ; these 
must be avoided by amendments or deletions until in its 
weakened state the patent is acceptable to the Comptroller. 
= the anticipation is decisive the patent lapses, and with it the 

ees, 

The next step is to commercialise the invention. It may be 
taken up on royalty or otherwise disposed of. If the difficulties 
are insurmountable it remains unworked and becomes “ dead.” 
A successful patent produces competitors. If in the earlier 
stages a hearing before the Comptroller takes place, obsolete 
“dead” patents are referred to—not those already cited 
against the original application—but others which further search 
has revealed. The decision is wholly doubtful. Where the 
Law Courts are appealed to, evidence of every type is forth- 
coming, and finality is difficult to reach. The law is not a poor 
man’s luxury. ; 

The length of time before a patent becomes remunerative will 
depend chiefly upon its nature, i.c., whether the demand for the 
article exists or has to be created. The life of a patent should 
depend upon its nature. 

If we are seriously intending to develop the field of invention 
by encouragement and help in the same way as we would develop 
any other great industry, then it seems to me that we require 
to construct the necessary machinery—not a “‘ patent law,” but 
a something to take its place and to charge this machine with 
other functions such as expert advice, finance, &c. A sort of 
clearing-house for brains where a man may bring his rough 
draft thoughts and get them moulded into commercial products ; 
& psrmanent commission to grant protection where it is due and 
give the security that this protection implies, and even financial 
aid. Such a commission, composed of qualified men, would 
be able to deal with oppositions, patent life and all questions as 
they arose, not by means of mere phraseology, but by the 
common sense judgment of men versed in that particular art. 

T have been amazed at the enormous amount of thought and 
value which lies buried'in the musty volumes of the Patent-office 
—patents which are ‘‘ dead ”’ to all intents, and to their inventor, 
because probably of his inability to prosecute them ; his buried 
hopes given up one by one as cir st b too strong 
for him, and finally abandoned to be disentombed only to block 
the way to another inventor who unknowingly is travelling 
along the same line of thought. Instead of using old ‘“‘ dead ” 
inventions to block the new, I would incorporate in the new all 
that is helpful from the old, making suitable compensation to 
the owner. I do not see why a man who has made marketable 
what was previously unmarketable should not be considered as 
the inventor provided the rights of the former owners were 
respected. 

The proof of a patent’s validity and its ownership I would 
take to be its known commercial handling for a sufficient length 
of time. If a patent is not commercially known, I would assume 
that it is ‘‘ dead,” and must not stand in the way of another 
which circumstances have made possible of production. In art 
and medicine and all constructive arts we build upon the records 
of the past, whereas in the inventor's art the records of the past— 
“* dead ” hopes—seem to be buried with'the toil that produced 
them, only to come to life to baulk others. 

Our methods as a nation of dealing with the inventor are 
beyond ption wrong, deadening to his creative power and 
destroying with lavish hand in ignorance the best products of 
the brain. We have undoubtedly “‘ turned down” one of the 
greatest sources of wealth production. If the State cannot 
really deal with the question satisfactorily, then it may be that 
co-operation amongst inventors should. 

8. H. Apams, Assoc. M. Inst. C.E., 
Managing Director of 
Adams-Hydraulice:, Limited, York, &c. 











THE GERMANS AND HOBOKEN SHIPYARD. 
(Translation.) 

Srmr,—I have read with interest your article on the “ Recon- 
struction of Belgian Industries,” but I regret to find, in the 
issue of March 7th, at the bottom of page 216, the following 
passage :— 

“* To-day, the enemy having had occupation of these facilities 
and utilised them for over four years for submarine building 
and other work, the yard is practically derelict.” 

That statement is only a repetition of a baseless rumour 
which has appeared in the English newspapers on various 
occasions, and at times when we were not able to correct it by a 
communication such as I now propose to make, which will not, 
I think, be without interest to your readers. In fact, I am 
going to take advantage of the opportunity to give you the 
text of a document which is typical of the methods employed 
by the Germans to discredit those in charge of the management 
of factories in the eyes of the population, and astutely to tempt 
the latter to refrain from performing their patriotic duties. 

I can assure you that our works has never been occupied by 
the Germans, except from February 21st to March 6th, from 
April 4th to 24th, and from May 22nd to July 7th, 1915. During 
those periods the Germans put together and | hed, by the 
aid of our 120-ton crane, four or five floating docks, and each 
time they entered the works the whole of our employees quitted 
them, in spite of the fact that the Germans endeavoured to 
make them stay, as is evidenced by the following poster which 








was placarded on the walls of the Commune of Hoboken towards 
the middle of June, 1915 :— 

“The management of the Cockerill shipbuilding yard has 
ordered a stoppage of work because, according to it, the ship- 
yard is being used for works carried out for the German Govern- 
ment. 

‘* Attention is drawn to the fact that only a small portion of 
the yard—that is to say, the large crane, with the adjoining 
workshop—are being employed for the work just mentioned, 
which is being executed by a certain German firm on behalf of 
the German Government. 

““The Cockerill management has been expressly informed 
that the remaining portions of the yard wil] not be interfered 
with ; the management alone is theref ponsible for closing 
the yard and, in consequence, for preventing the workpeople 
from earning their daily bread. 

“ (Signed) Tae ImpertaL GOVERNMENT.” 


On October 2nd, 1917, the German authorities requisitioned 
the southern portion of our yard, including the dry dock and a 
part of our carpenters’ shop. The portion occupied was divided 
from that not occupied by a palissade, so that our personnel 
did not in any way come into contact with that of the occupiers. 
From October, 1917, up to the time of signing the Armistice, 
four torpedo boats and one trawler were repaired in the dry 
dock. Subsequently the hull of a vessel belonging to the 
Compagnie des Pontonniers Belge, was docked, but it was 
abandoned in the dock when the enemy departed on the con- 
clusion of the Armistice. At about the same time six anti- 
aircraft guns were mounted in the carpenters’ shop. 

Finally, on October 20th, 1918, all the yard was requisitioned 
by the German Bridges and Roads Authorities for the purpose 
of carrying out various repairs. As a matter of fact, it was 
never actually employed on work of that character, since the 
preparations for it were not completed when the Armistice 
came, but as soon as the yard was requisitioned—that is to say, 
on October 20th—our personnel again quitted it 

That, Sir, is a complete history of the German occupation 
of the Hoboken shipyard during the war, saving that it makes 
no mention of the havoc that was wrought, about which I spoke 
at sufficient length when your representative paid his visit. 

The reason our yard is in such a piteous condition is that the 
enemy, without having worked in it, removed its tools and 
machinery, and took possession of all the materials it contained. 

The foregoing will suffice, I trust, to silence, at all events 
in your columns, the legend that submarines were built in the 
Cockerill shipyard. 

Seraing, April 16th. 





(Signed) Leon GREINER. 


LOCOMOTIVE VALVE GEAR. 


Srr,—I have three rare and interesting questions to put for 
answer about locomotive engineering that you never hear a word 
about :—(1) Allan valve gear or outside excentrics and link 
motion. (2) Compressed air locomotives. (3) A modified 
articulated passenger ‘‘ Atlantic ” locomotive having, say, the 
front truck wheels coupled and smaller or donkey cylinders— 
have seen photographs of some several years ago in Germany. 

As for No. 1, you hear and read so much of Howe link and 
excentrics—miscalled the Stephenson—also we hear of Gooch, 
Joy, and in America Southern, Baker-Pilliod, &c., and, lastly, 
that tiresome ugly thing, Walschaert’s, that is always obtruded 
before our eyes and over both worlds, and I may add whatever 
interest or novelty it first possessed is fast wearing out, and 
I may further add the Allan or Mayer V.G. beats them all 
hollow as far as beauty, symmetry, and striking appearance. 
I have seen several in France, Germany, Austria, &c., and yet 
you never hear a word or see a photograph of one in English 
technical journals. 

As for No. 2, the average Briton knows just as much about it as 
he knows about the inhabitants of the beautiful planet Venus, 
and yet we are surfeited with talk of the ugly and uninteresting 
electric locomotive and sick of the grossly exaggerated reports 
of its efficiencies. 

No. 3: The “ Atlantic” type passenger locomotive is the 
most beautiful machine in the world if well planned, and only 
lacks adhesive power for its weight; coupling the front 
wheels would add enormously to its tractive power. 

April 16th. J. W. 


SUPER GASWORKS v. SUPER ELECTRICITY WORKS. 


Srr,—In view of the interest taken in the proposals at present 
before the country, that energy should be produced in bulk, 
it would be interesting to have the views of your readers on the 
relative merits of large electricity stations and equally large gas 
stations, both situated as near the pit-head as possible. Engi- 
neers recognise the advantages of electricity as motive and 
lighting power, but what about heating, and what of trans- 
mission difficulties ? Would gas produced at the pit-head and 
distributed through pipes under pressure not be a more econono- 
mical method ? Of course, it would be necessary to strip the gas 
thoroughly and deliver it as a mixture of fixed gases, but that 
would only increase the by-products. To the gas got by dis- 
tillation would be added that produced from coke, and the com- 
bined gases sold on a heat basis. Gas would replace coal on 
every domestic grate and in every commercial furnace. Instead 
of trains of coal trucks, which return empty, gas would flow 
through the mains. For lighting and power purposes it would 
be transformed into electricity if required either by gas engines 
if the amount required were small, or by a steam turbine plant 
if the power were large enough, the boilers being gas fired. In 
this surface combustion might play a large part. Every by- 
product would be salved, and by regenerative processes heat 
used in production would be reduced to a minimum. 

This letter is inspired to a certain extent by Sir Dugald Clerk’s 
address before the Royal Society of Arts, but the matter has 
been in the writer’s mind for some time. 

Large central gas stations seem obvious as a measure of 
economy both as regards first cost and working, but they have 
never, in so far as the writer can remember, received the 
advocacy of the engineering Press. There must be good reasons 
for this. What are they ? 


April 15th. M. B. L. 








On April 8th Mr. Bridgeman said in the House that a 
statement was being prepared as to what would have been 
the cost involved in the transport of troops and munitions 
on the railways since the commencement of the war had it 
been paid for by,the,;Government. _ 
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Pulverised Fuel Locomotive. 


THE use of coal dust as a fuel for steam raising and 
other industrial purposes provides a problem, the 
solution of which has been attempted from time to 
time by many engineers, and has only been success. 
fully solved ina few cases, as, for example, in connec. 
tion with cement kilns. It is, however, onjy during 
comparatively recent times that the use of such fuel 
for locomotives has been seriously contemplated. 
For ordinary industrial purposes, washed and un- 
washed slack and still smaller grades of coal, known 
in the trade as “‘ smudge,” ‘‘ dant,’’ and so on, have 
been used both for stationary boiler firing and furnace 
work, either fired directly or through the intermediary 
of gas producers. It is obvious, however, that when 
a very finely divided dusty fuel is used under these 
conditions, there must inevitably be a serious loss 
in efficiency, not only through the difficulty of main- 
taining the fuel on the grate in a sufficiently open 
condition to permit of active combustion, but also 
on account of the quantities of unburnt coarse dust 
that escape unconsumed to the chimney with onl) 
& very moderate draught. At the rates of firing 
necessary in locomotive fire-boxes, the use of such 
fuels as can be more or less satisfactorily burnt at 
the moderate draughts employed in stationary 
boilers, furnaces and kilns, is quite impracticable 
owing to the enormous quantities of unconsumed 
solid fuel that would be carried away through the 
tubes. Consequently, it becomes necessary at such 
high rates of draught to adopt one of two courses. 
Either to fire the fuel in sufficiently large lumps, so 
that they can remain on the grate until only a com- 
paratively small percentage remains unconsumed 
before being lifted and carried away by the draught, 
or to fire it in such a state of subdivision and mixture 
with air that the time necessary for combustion is 
so reduced as to be practically equal to that occupied 
by the passage of the fuel and air through the furnace. 

The use of finely divided fuel by the former method 
is possible by the process of briquetting the dust and 
fine particles with an admixture of pitch, bitumen 
or other binding agents. Such fuels, however, have 
&® great tendency to disintegrate in the fire-box 
and to allow the escape of large quantities of un- 
consumed solids. Moreover, when bituminous coal 
is fired in a grate under a heavy draught a great loss 
of unconsumed volatile hydrocarbons occurs on 


| account of the impossibility of securing an adequate 


mixture of air before the flame is extinguished at the 
tube plate. On the other hand, if fuel in an extremely 
finely divided condition can be introduced into the 
furnace, thoroughly mixed with the proper amount of 
air for its complete combustion, an action akin to 
continuous detonation should occur with a short 
flame and complete oxidation before the tube plate is 
reached. 

It is well known that the falling off in the efficiency 
of a heavily fired boiler is almost entirely due to in- 
complete combustion, the flame lengthening as the 
rate of firing increases, and eventually being extin- 
guished at the tube plate, the loss embracing both 
gaseous and solid fuel lifted by the draught. This 
lengthening of the flame is due to the imperfect means 
for mixing the air and fuel which obtains when the 
oxygen is supplied through the grate or fire-door, 
as compared with the almost perfect mixture of the 
two which would ensue, assuming it to be possible to 
provide pulverised fuel burning equipment, capable 
of satisfactory operation and control. 

The present high price and scarcity of lump coal 
of a quality suitable for locomotive purposes have 
recently brought into prominence the question of the 
use of lower grades of fuel for railway work. Many 
attempts have been made in the United States, 
Sweden and elsewhere to utilise waste coal, anthra- 
cite and peat in a finely powdered state, but the 
matter has hitherto received little attention in 
this country. We have, however, recently — 
through the courtesy of Mr. J. G. Robinson, chief 
mechanical engineer of the Great Central Rail- 
way—been afforded the opportunity of inspecting the 
locomotive illustrated herewith, which is fitted with an 
experimental apparatus for burning pulverised coal, 


|of which apparatus Mr. Robinson is the patentee. 


The engine is of the 2-8-0 type, which was adopted 
by the Ministry of Munitions for service with the 
forces in France, and of which a very large number 
have been sent overseas. It has two outside cylinders 
2lin. diameter by 26in. stroke, 56in. coupled wheels, 
and a boiler barrel 15ft. long by 5ft. diameter, the 
fire-box, which is of the flat-topped type, being 
8ft. 6in. long outside. The engine is fitted with a 
Robinson superheater of twenty-two elements. When 
arranged for coal firing the grate area is 26 square feet. 

Referring to the Supplement, lower view, it will be 


| seen that in order to make the fire-box suitable for the 


use of pulverised fuel, the grate and ashpan were re- 
moved, and two openings, each 7}in. diameter, were 
made through the water space of the back of the fire- 
box, just above the foundation ring and clear of the cast 
iron foot-plate. These openings are made by means 
of wrought iron rings riveted through both the imner 
and outer fire-box plates A, and the pulverised 
fuel, together with a certain proportion of the air 
for combustion, is delivered to the fire-box through 
them. The lower part of the fire-box is lined with 
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fire-brick, in which is constructed a number of ports | 
BB, which communicate by means of ducts C C with 
a damper box D, having front and back doors E E 
with a mid feather F. Through these ports and | 
damper the remainder of the air required for com- 
bustion is drawn by means of the smoke-box draught. 
The ordinary brick arch C is retained, and a second 
arch H extends from below the fire-door for about 
two-fifths of the length of the fire-box. In place of 
the grate a fire-brick floor forms the bottom of the 
fire-box, and a slag pit K, provided with a brick-lined 
cast iron door L, is formed at the front end to receive 
the slag formed from the siliceous portions of the fuel, 
the fire-box floor being sloped downwards towards the 
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by the handle J. The whole of the fittings necessary 
for the fireman to vary the rate of steam production 
are concentrated on the fireman’s side of the foot-plate 
—as shown in the end view. The two hand wheels con- 
trolling the front and back dampers for induced air 
to the fire-box are marked K! and L? for the front 
and back dampers respectively. The large hand 
wheel C! controls the supply of steam from the 
boiler for all auxiliary fittings. When it is closed the 
auxiliary valves can be taken out and examined 
with the engine in steam. The stop valve A? controls 
the supply of steam to the turbine driving the fan 
and also to the needle valve B', which latter valve 
controls the steam supply to the engine driving the 
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distance. The average horse-power exerted was about 
1000. The result of the trial showed that for every 
pound of fuel consumed the engine burning pulverised 
coal evaporated .251lb. more water than the engine 
burning lump coal. On another trial this engine 
worked a train consisting of forty-one loaded mineral 
and goods wagons and a 15-ton goods brake, making 
a total weight of 686 tons behind the tender, from 
Sheffield to Dunford Bridge. As will be seen from 
the diagram, the gradient is a rising one for prac- 
tically the whole distance and during the trip the 
boiler pressure was maintained throughout. 

In view of the success obtained with engine No. 353, 
Mr. Robinson is now constructing one of his large 
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pit. It will be noticed that the side air port nearest 
the back of the fire-box is much larger than the others, 
so as to permit a large quantity of air to meet the | 


issuing jet as soon as it enters the fire-box, thereby | 


shortening the flame and assisting in completing com- | 
bustion in the brick-lined portion of the fire-box. | 
The usual fire-door is removed and replaced by a |} 
special brick-lined hinged door M, which is kept | 
closed while the apparatus is at work, but serves to | 
give access to the interior of the fire-box for inspection | 
and repairs to the brickwork, stays or tubes. This | 
door has a sight hole covered by a hinged flap, and | 
is also fitted with an air port covered by an inwardly | 
opening flap valve N, through which a certain quan- 


fuel feed screws. This arrangement prevents feeding 
of fuel until there is a supply of air available to carry 
it forward into the fire-box. The valve C* is closed 
when steam is being raised. At such times the 
valve D! is opened and steam from an _ outside 
source is supplied to the combination fitting by 
means of the pipe E', which is provided with 
couplings F! on both sides of the engine for the 
attachment of a flexible pipe. The cock G* on the 
combination fitting supplies steam to a special blower 
ring in the smoke-box, and is used until sufficient 
steam has been generated in the boiler to permit 





the valve C1 being opened and the valve D‘ closed. 


Mr. Robinson informs us that experience with | 


Swain Sc. 


standard 2-8-0 engines, having a 5ft. 6in. boiler with 
apparatus for burning pulverised fuel. This loco- 
motive will embody certain. improvements devised 
as the result of the experiments and research con- 
ducted on engine No. 353, and satisfactory though 
the performances of the latter have proved to be, Mr. 
Robinson informs us that he has every reason to 
expect that those of the new engine will be still 
better. 

The proposed arrangement of the new fuel-feeding 
mechanism is shown by the upper view in our Supple- 
ment. It will at once be noticed that the arrangements 
for introducing the fuel and air into the fire-box have 
been modified. The two air and fuel pipes A have 


tity of air is induced by the draught to complete | this engine has conclusively proved that the evapora- | been placed below instead of above the foot-plate and 


the combustion of any of the solid or gaseous portions 
of the fuel that may remain unconsumed by the | 
injected and induced air in the lower part of the 
fire-box. 

The pulverised fuel, which has up to now been | 
used in this engine, consists of the settlings from the | 
exhaust of the fans over the screening apparatus of | 
the collieries, and has not received any treatment by 
grinding or otherwise to increase its fineness. Its | 
grade is such that about 80 per cent. of its total | 
weight will pass through a screen of 200 meshes per | 
lineal inch, and its ash content is about 10 per cent. | 
This fuel before being placed in the tender is dried | 
by being stored for a few days over the flues of a | 
battery of Lancashire boilers, no proper drying or 
pulverising plant having been obtainable during the | 
war. 


The apparatus for injecting the fuel and primary | 
air to the fire-box is installed on the tender and is | 
steam-driven throughout. The fuel is contained in a | 
hopper O, in the bottom of which are placed two | 
horizontal conveyor screws P, which are rotated | 
through gearing by means of a small horizontal two- | 
crank steam engine Q. This engine is connected to | 
the feed screws by means of a two-speed train of | 
spur gearing operating worms which drive worm 
wheels on the feed screw shafts. The object of the 
double gear is to ensure that the piston speed of the 
small engines shall be high enough to prevent undue 
cylinder condensation losses at the lowest rate of 
feed. On leaving the feed screws the fuel is met by 
@ blast of air at a pressure of about 14in. of water, 
which is delivered through the pipes S by means of a 
fan T driven at the speed of 2500 revolutions per 
minute by a geared de Laval turbine U. Steam for 
the engine driving the feed screws is led from the 
boiler by means of the pipe V and that for the turbine 
by the pipe W, the exhausts from both*being con- 
densed in a series of pipes laid in the well of the tender 
tank, thus allowing @ considerable portion of the 
heat of the exhaust of these auxiliaries to be returned 
to the boiler, which is fed by a pair of. hot-water 
injectors capable of dealing with water at 140 deg. 
Fah. In case of any accident to the steam turbine or 
its steam connections, the fan is provided with a 
pair of clutches which enable the turbine to be dis- 
connected, the fan being then driven by means of a 
chain by the engine operating the feed screws. This 
provision enables the locomotive to continue at work 
in case of any such mishap. 

An end view of the fittings on the tender 
and those on the fire-box back plate are glven. 
The clutch for disconnecting the fan and turbine is 
operated by the handle X, and that for connecting 
the fan to the feed screw engine by the handle Y. 
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tive power, or, in other words, the completeness of 
combustion of coal burnt in the finely pulverised 
condition, is considerably greater than when it is 
burnt in the ordinary way on a grate. On one 
occasion a special trial was arranged between engine 
No. 353 fitted with the above-described apparatus, 
and an identically similar engine burning coal in the 
ordinary way on the grate. The loads consisted of 
eighty empty 10-ton mineral wagons and brake van, 
aggregating 545 tons behind the draw-bar, and a 
clear road was given for both trains between Ash- 
burys and Woodhead, a distance of eighteen miles. 
This load is the maximum permitted over this section 
of the line, on which, as the profile above shows, 


Swain So. 


ENGINE No. 353 


foundation ring,-thus giving a greatly increased 
fire-box volume, and there is also the addition of an 
induction and mixing tube B, through which secondary 
air is drawn partly by the smoke-box vacuum. The 
secondary air is controlled by the damper C. The 
general construction of the combustion chamber 
remains practically unaltered, except that the air and 
fuel jets are slightly inclined upwards. Below the 
ordinary brick arch a row of ports D on each side of 
the fire-box admit a third supply of air induced by 
the smoke-box draught and controlled by the dampers 
E. This method of construction is designed to 
give a complete mixture of air and fuel as early as 
possible, thus shortening the flame, while the increased 








The fast and slow gear of the feed screws is operated 


there aré long ard severe up erits over the whole 


volume of the fire-box, secured by lowering the fuel 
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and’ air‘ inlet, will materially assist in completing 
the process of combustion before the gases and 
fuel reach the tube plate. The tender of the 
new engine has been specially designed for the use 
of pulverised fuel, that of engine No. 353 having 
been converted from one of the standard six-wheeled 
tenders. The new tender is carried on two four- 
wheeled bogies, and has a capacity for 4000 gallons 
of water and 500 cubic feet of pulverised fuel, 
which is about twice that of the tender of engine 
No. 353. Inverted enclosed high-speed reciprocating 
engines of identical design are used to drive both 
the fan and feed screws, the former being driven 
through a set of spur gears and the latter through 
spur and worm gearing. The crank shafts of the two 
engines are in line with each other, and drive directly 
on an intermediate shaft connecting them through 
clutches HJ. This shaft carries the gear wheels 
K and L, which drive the feed screws and fan respec- 
tively. There is a third clutch in between the wheels 
K and L, the shaft being divided here. Normally 
this clutch is disengaged, clutches H J being in action. 
Thus the engine F drives the feed screws through the 
clutch H and the engine G the fan through clutch J. 
In the event of any mishap to either engine, its clutch 
can be disengaged and the clutch N put in, enabling 
either engine to drive both fan and feed screws. 
The whole of the gears are enclosed and‘run in oil. 
Owing to the fact that both the engine and tender are 
new, advantage has been taken of this condition so to 
dispose the brake work and injectors as to give every 
facility for access to the various fittings and con- 
nections of the pulverised fuel equipment. In addi- 
tion to the lower cost of fuel per ton-mile, other 
economies are claimed to be effected by the use of 
pulverised coal, both as regards terminal and main- 
tenance expenses.’ With regard to the latter, the 
life of the fire-box will probably be materially increased 
and the cost of repairs correspondingly lessened by 
reason of the more even temperature maintained. 

This is due to the fact that the firing is continuous, 
and that there is no opening of the fire-door, admitting 
large volumes of cold air when firing, setting up heavy 
contraction stresses in the plates and tubes. The 
handling of the fuel at the depéts is entirely mecha- 
nical, and is therefore effected at a considerably 
lower cost than it is when hand labour is required. 
There are no ashes to be removed from the smoke- 
box and ashpan beyond a very small quantity of dust 
and a little slag from time to time. A further advan- 
tage claimed for the system is that no stoppages are 
required for cleaning fires, either on the road or at 
terminals, and therefore the engine can be kept 
almost continuously at work, the only time required 
between trips being that necessary for refilling the 
bunker. As this operation is effected by means of a 
pipe from an overhead bin, it occupies no more 
time than is taken in filling the tank with water. 
There is an absence of sparks, and the emission of 
— can also be entirely prevented at all rates of 

ing. 

When standing, the fuel and air may be com- 
pletely shut off for considerable periods, the stored 
heat in the brickwork maintaining a sufficiently 
high temperature to ignite the fuel. As the rate 
of combustion when the engine is not using steam 
can be forced up to a much greater weight of fuel 
per hour than is possible with grate firing, the 
time necessary for raising or recovering the steam 
pressure can be much reduced. Another feature of 
importance, particularly in large engines, is the saving 
of hard physical labour on the part of the fireman. 
This enables him to assist the driver in keeping a 
look-out for almost the whole time. The power of a 
large engine when fired by hand, particularly over 
long periods, is limited by the ability of the fireman 
to maintain the supply of fuel, but when pulverised 
fuel is used there is no such limitation, and the full 
output of the boiler can be maintained continuously 
until the fuel supply in the tender is exhausted. 
Provided the fuel be ground to the requisite degree 
of fineness, which may be taken at 90 to 95 per cent. 
of the total passing through a screen of 200 meshes 
per lineal inch, and that it be dried so that it does not 
contain more than from 1 to 2 per cent. of moisture, 
coal that would be useless when fired in the ordinary 
way, on account of heavy clinkering, offers no diffi- 
culties when pulverised and fired in suspension, the 
clinker forming constituents of the fuel being carried 
away with the gases as fine dust. 

From the foregoing description it would seem that 
the problem of using pulverised fuel for locomotive 
firing is at last attaining to a practical solution in 
this country as in America and Mr. Robinson is to 
be congratulated on the degree of success which he 
has already achieved. 

Readers may be directed to page 398 of this issue, 
on which they will find American regulations for the 
safe use of pulverised fuel, which, we need not 
remind them, becomes to all intents and purposes an 
explosive under certain conditions. 








Two interesting appointments, to date from May Ist, 
have just been made by the Midland Railway Company. 
Mr. Robert Whyte Reid, assistant carriage and wagon 
superintendent, succeeds Mr. D. Bain, C.B.E., who retired 
from the position of carriage and wagon superintendent, 
and Mr. James Edward Anderson, the locomotive works 


juanager, becomes deputy chief mechanical engineer. 





Magnesium and its Alloys: Its Use 
for Aero-engines and Motor Cars. 


MaGNEsIUM would be largely used in the foundry as a 
scavenger, on account of its great affinity for both oxygen 
and nitrogen, and as a constituent of many important 
alloys, if it could be produced at a reasonable figure, but 
at the present market price its employment is out of the 
question save on a very restricted scale. The possibilities 
of magnesium are, however, considerable ; its value is 
well known, and when once the price is reduced to some- 
thing approaching that of aluminium it will be much 
employed. In this connection it should be remembered 
that it is only a comparatively short time since aluminium 
was looked upon as purely of scientific interest, and of no 
practical.value,on account of the difficulties of -manufac- 
ture and its prohibitive price. During the period of 
hostilities the price of magnesium rose to nearly £3000 per 
ton, and the current price for ingots is in the neighbour- 
hood of £1000, with powder at £1400. The powder during 
the war was in great demand for Véry lights and star shells, 
and played an important part in counteracting the sub- 
marine menace. The chief use of the ingot metal was as 
an alloy with aluminium for aircraft castings. Its chief 
use in peace time is for photographic and illuminating 
purposes, as an important ingredient in ‘‘ Thermit ” and 
** Ammonal,”’ and in the foundry as a scavenger and 
constituent of magnalium, duralumin, duralum, and other 
light alloys. These alloys, in addition to being used in air- 
craft and automobile engineering, are employed in the 
manufacture of surgical instruments and for chemical 
and physical apparatus. Of late years, on account of 
their insensitiveness to the acids of the atmosphere and 
of diluté organic acids, the magnesium-aluminium alloys 
have been extensively used for making high-class cooking 
utensils. 

Before the war Germany was the sole producer of 
magnesium on a commercial scale, but factories have been 
established both in Canada and the United States, and it 
is also being made in this country and in France, but on @ 
more limited scale. 


MANUFACTURE OF MAGNESIUM AND MaGNEsIuM ALLOyYs. 


Its manufacture involves many technical difficulties, 
but during the war they have been more fully understood 
and mastered, and several new processes have been 


% COMPOSITION 
DIAGRAM SHOWING MELTING POINTS OF 
MAGNESIUM-ALUMINIUM ALLOYS (AFTER GRUBE) 
Eutectics:- (1) 65% Aluminium 
(35% =~ 


Mg 











70. 60 50.40 30 20 


380 


started which, if successful, will materially reduce the 
cost of production and lead to a much wider use of the 
metal. The usual methods of extraction are (1) the action 
of sodium on fused magnesium chloride, (2) the electrolysis 
of a fused double chloride. The magnesium chloride used 
was formerly obtained exclusively from Strassfurt, 
Germany, but it is now recovered as a by-product at 
various salt works. Among the new methods of manufac- 
ture is the reduction by carbon, which yields a black 
powder at a very low cost. Another method, giving an 
alloy of magnesium and aluminium direct, consists in 
electrolising a fused bath of magnesium chloride and 
fluoride. The anode is of carbon and the cathode of fused 
aluminium, so that the magnesium formed at the cathode 
unites directly with the aluminium, giving an alloy of 
aluminium and ium which can be used as stock in 
making up alloys of any desired composition. 


MANUFACTURE OF MAGNESIUM-ALUMINIUM ALLOYS. 


In this way the difficulties of manufacture of magnesium- 
aluminium alloys are to a large extent overcome. The 
direct union of the metals is rendered troublesome by the 
fact that the lightness of magnesium militates against 
its incorporation with aluminium ; moreover, the readiness 
with which it burns in air on reaching a dull red heat 
necessitates special precautionary measures to keep it 
embedded in the bath of molten aluminium. Without 
these precautions the magnesium floats on top of the 
aluminium and burns away, leaving the oxide behind 
as a kind of spongy slag. In some foundries the mag- 
nesium is introduced in the molten aluminium by a 
method similar to that employed in the manufacture of 
alloys high in phosphorus, a kind of “‘ phosphoriser ” being 
used ; in others a steel tube is dipped to the bottom of 
the crucible, and the magnesium in small pieces is forced 
into the molten aluminium by means of a plunger working 
in the tube. It should be remembered that the specific 
heat of magnesium is very high (0.249), and that this 
renders fusion difficult, notwithstanding the low melting- 
point of the metal (635 deg. Cent.). Precautions must 
also be taken in making these alloys to ensure that the 
temperature does not rise above 650 deg. Cent., as over- 
heating the metal causes it to lose its homogenity, with a 
marked diminution of its physical properties. When 
the percentage of ium is high ordinary sand moulds 
cannot be used for the production of castings, as they cause 
the magnesium to burn, and must be replaced by cast iron 
moulds and well-blacked sand cores. 


PROPERTIES OF MAGNESIUM. 


Pure magnes'um possesses a brilliant white colour, and 
resembles gilver sather than aluminium. It is much 





lighter than aluminium, having a specific gravity of only 
1.74. Its specific heat is 0.249, and its melting-point 
635 deg. Cent. It is its high specific heat that renders 
fusion difficult. ,The ingots placed on the market by the 
Germans before the war contained,96 per cent. to 98 per 
cent. of magnesium, but the present British and American 
product is rather purer. Castings of commercially pure 
magnesium give a tensile strength of 9 tons per square 
inch, with an elongation of 8 per cent. in 2in., but the 
rolled bars have a strength equal to copper, 15 tons per 
square inch being an average figure. When cold it 1s 
fairly malleable, especially after annealing at 400 dey. 
Cent., but it is better to work the metal at 350 deg. Cent. 
to 425 deg. Cent., between which temperatures it can be 
rolled with ease. It makes excellent castings, which can 
be screwed, turned, and filed much better than aluminiun. 
It remains untarnished in dry air, but in a moist atmosphere 
it becomes covered with a thin white film of oxide. | 
burns with a dazzling white light, and it is this property 
which brought it into use in connection with counter- 
acting the submarine menace. It is said that a suitable 
flare lights up the sea for a conside:able distance, and can 
be seen 30 miles away. It has a greater aftinity for oxygen 
than any other metal, and is in consequence far superio: 
to the ordinary deoxidisers ysually employed. Its 
affinity for nitrogen is also a valuable property. It is 
largely used for deoxidising castings of copper, brass, 
nickel silver, iron and steel, aluminium and aluminium 
alloys, and is also, added to non-ferrous castings to 
strengthen them, A small addition to brass raises the 
tensile strength to as much as 25 tons per square inch, 
and the addition of $ per cent. to aluminium raises it to 
from 12 tons to 14 tons per square inch. 


PROPERTIES OF ALLOYS OF MAGNESIUM AND ALUMINIUM. 


The chief advantages of the magnesium alloys are their 
lightness—they are up to 40 per cent. lighter than the 
aluminium-zine and aluminium-copper  alloys—their 
strength and toughness and their ability to resist shock 
and vibrations, very important properties when used for 
aircraft construction. It is here that the future of these 
alloys really lies, since a very considerable saving in 
weight can be effected by their use for aero-engines, general 
aircraft construction, motor cars, motor boats, &c., thereby 
reducing the motive power required. Alloys of mag- 
nesium and aluminium containing 5 per cent. to 30 per 
cent. magnesium have approximately the same mechanical 
properties as brass and are used for making screws, nuts, 
wire, tubes, and sheets. The hardness increases with the 
magnesium contents. A change in micro-structure occurs 
at 35 per cent. magnesium, and from 35 per cent. to 50 per 
cent. the alloys are brittle, but take a remarkable polish, 
which has led to their being used as mirrors, especially 
for chemical and physical apparatus, or when a non- 
magnetic alloy is required. With 70 per cent. magnesium 
the alloy is as hard as mild steel. These alloys are a 
beautiful silver colour, with a very close and granular 
structure; the grains are white when the magnesium 
contents reach 30 per cent. to 40 per cent., and bluish 
when less. The tensile strength of alloys containing from 
2 per cent. to 10 per cent. magnesium is considerably 
improved by quenching from about 500 deg. Cent., but 
with the alloys under 10 per cent. increased strength is 
accompanied by a reduction in the elongation. It is 
curious, however, that this hardening effect is not shown 
at once; at first the alloy is quite soft, but at the end of 
several hours the hardness increases, at first rapidly and 
then more gradually, until the maximum is reached. 


Composition of Mag Alluys. 
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Magnesium is no longer looked upon as a chemical 
curiosity, and the near future will undoubtedly see it 
and its alloys more extensively used. As has been shown, 
it has many advantages over aluminium, aluminium-zinc, 
and aluminium-copper alloys, and it is simply a question 
of cheapening the cost of production and thereby placing 
the metal on the market at a reasonable figure. 

Those who desire to pursue the subject may find the 
following bibliography of some service :— 

1. ‘“‘ Physical Properties of Aluminium-magnesium 
Alloys” (Wilm). Revue de Métallurgie. Vol. VIII., 
page 831. a 

2. “* Grube.” Zeit. Anorg. Chem. Vol. XLV., page 225. 

3. ‘“* Aluminium-magnesium Alloys ” (Escard). Metaux 
et Alliages (1918). 

4. ‘“* Magnesium-aluminium Alloys” 
Comptes Redus. Vol. CLIIL., page 85. 

5. “ Light Aluminium Alloys” (Wilm). 
Vol. VIIL., page 225. 

6. “* Aluminium and Some of Its Uses” (Echevarri). 
Journal, Institute of Metals. Vol. I. 

7. “‘ Influence of Common Metals on Properties of 
Aluminium” (Schirmeister). Stahl und Eisen (1915). 
Vol. XXXV. 

8. “* Magnal XXIV., 
page 832. 

9. ‘* Magnalium and Its Uses.” 
page 275. 

10. “* Magnesium.” (Grosvenor). 
Electro-Chem. Society (1916). 

1l. “* Extraction of Magnesium.” 
page 896. 


(Broniewski). 


Metallurgie. 


ium” (Barnett), J.S.C.J. Vol. 


Brass World. Vol. IV., 
‘Trans,’ Amer. 


J.S.C.I. (1916), 








Ir is stated that the Under-Secretary for Public Works 
and Transport will introduce into the French Chamber a 
Bill for the utilisation of water power in France by absorb- 
ing all private. undertakings into one combination. The 
greater part of the power thus obtained is to be allotted for 
the electrification of the main railway systems of France. 
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Railway Matters. 





In the report on the administration of Burma for the 
year 1917-18 it is stated that the report and estimates 
for the proposed coast line to connect Burma with India 
were again under consideration. 

Tue United States Fuel Administration has issued a 
report containing data regarding the electrification of 
certain mountain sections of the Californian railways. 
This report states that over 20 per cent. of the production 
of coal and oil fuel in the United States is consumed by 
the railroads, and half of this fuel is wasted by the ineffi- 
ciency of steam locomotion. 

WE learn with regret of the sudden death on the evening 
of Good Friday, the 18th inst., of Mr. G. Murray Smith, 
the chairman of the Midland Railway Company. An out- 
standing feature of Mr. Murray Smith’s occupancy of that 
oftice was the interest he took in the staff. The Midland 
Company was one of the first to announce what it would 
do for those of its servants who were “ broken in the war.”’ 

THe Great Western is painting the hand-rails of its 
goods brake vans in white enamel stoved, so that they may 
be readily seen by guards at night. The same company’s 
passenger vans are being equipped with a gas ring—or 
its equivalent where the van is electrically lighted—so 
that guards may warm their food. The London, Brighton 
and South Coast Company also provides white hand-rails 
for its goods brakes. 

SoME particulars as to the number of troops handled by 
the United States Railrcad Administration appeared in 
the second report of the Provost-Marshal to the Secretary 
of War. He said that the number of men called to October 
31st last was 2,801,358. Of these 45,882, living near the 
mobilisation camps, did not travel by train, but the remain- 
ing 2,755,476 proceeded thither by rail. The average 
number of miles per man was 388, and the entire mobilisa- 
tion involved the equivalent of 1,069,124,688 passenger 
miles. 

ANSWERING & question as to fares on the Tube railways, 
Mr. Bridgeman ‘aid recently that the maximum iares 
which may be charged by the Tube railway companies 
are fixed by the companies’ Acts of Parliament, as mcdified 
by the Railways (Passenger Fares) Order, 1916, and the 
increase of fares within the prescribed maxima do not 
require the sanction of the Beard of ‘I'rade. The Tube 
railways are not under Government control, but they 
have given concessions as regards wages and hours ot 
the same kind as those given by the controlled companies. 


THE use of motor vehicles as feeders to railways is 
believed to be more extended in Italy than in any other 
country in the world. This condition of affairs is due to 
the fact that Italy is a mountainous country in which 
railway lines can only be built at considerable cost and 
labour. The total length of standard gauge lines in the 
country is 8700 miles, while the length of routes over which 
motor services are run with a fixed time-table is 8070 miles. 
There are 400 of these lines over which regular public ser- 
vices are operated either as feeders to the railways or in 
order to open up country which has hitherto remained 
inaccessible to railways. 


Ar the time of the signing of the armistice calls had 
been issued and arrangements made for some 250,000 
troops in the United States to be entrained during the 
five-day pericd beginning November llth. The United 
States Reilroad Administration was advised by telephone 
at 10.25 a.m. on that date of the cancellation of these 
calls by the Secretary for War. In thirty-five minutes 
the Administration had notified all the railroads of the 
country, had stopped iurther entrainments, had reversed 
such contingents as were en route, and was restoring the 
men to the original points of entrainment. The Provost- 
Marshal, speaking of this achievement, said it ‘‘ stands 
out as a marvel of efficiency, and is but an indication of the 
co-operation which they—the railroads—constantly 
tendered.” 

Lorp ABERCONWAY, at the Metropolitan Railway 
meeting, referred to the strike of tube railway servants 
in February, and said that he would like to take the 
opportunity of expressing the appreciation of the board 
of directors and the shareholders of that company, and 
also of the public generally, of the action of the staff of the 
Metropolitan Railway in remaiming at their posts in spite 
of the temptation there must have been for them to have 
joined the other railway workers in London who struck. 
The restraint the Metropolitan men displayed was all to 
their credit and he—Lord Aberconway—thought that it 
might be claimed that the staff was influenced, in some degree 
at any rate, by the fact that the relations between the 
management of the company and the working staff— 
whether directly or through the men’s union—had for 
many years past been of a most satisfactory nature. 
Numerous letters had been received from travellers in the 
line expressing their appreciation of the patriotic and 
honourable conduct of the staff in sticking to their job 
and maintaining a full service of trains for the use of the 
public at a very trying period. 

In this column of our issue of March 14th reference was 
made to an order for locomotives for the Federated Malay 
States having been given to an American firm. Further 
questions as to this were asked recently, to which the 
Under-Secretary for the Colonies replied that tenders were 
first obtained from the leading manufacturers, but 
deliveries could not be promised. Shortly before actually 
placing the contract, the three English firms which had 
previously constructed engines of this type and were in 
possession of the necessary drawings and patterns were 
again asked to reconsider the matter, but could not under- 
take to build the engines within the time required. On 
receipt of this information the matter was further dis- 
cussed with a representative of the Ministry of Munitions, 
Railway Materials Department, and of the English manu- 
facturer who was in the best position to carry out the work. 
As a result of this conference it was decided that the order 
must be placed in the United States of America in order 
to obtain the engines in time. Fifty-eight locomotives 
are wanted to complete the requirements of the railways 
in the Malay States. Of these, 12 have been ordered in 
the United States of America and 16 have been ordered in 
thiscountry. A further 30 remain to be ordered. 


Notes and Memoranda. 





Tue mineral wealth of Madagascar includes some 
3,500,000 tons of ilmenite, containing on an average 10 per 
cent. of titanium di-oxide. 


ACCORDING to the published results of the trials carried 
out by the North-Western Railway of India on burning 
oil fuel, it was found that the Mexican trough and the 
Holden systems were the most satisiactory of the five 
types of apparatus tried. 

THE principal heavy structural tree species of Canada, 
named in order of merit and resources, are: Douglas fir, 
western hemlock, eastern hemlock, western yellow pine, 
western larch, red pine, and eastern larch. ‘The average 
weight per cubic foot of dry Canadian structural woods 
is from about 25 lb. to 301b. The heavier the wood the 
stronger and stiffer it is, according to a bulletin issued by 
the Forestry Branch, Department of the Interior. 


In a brief article, in the Bulletin of the Federation of 
British Industries, describing the natural resources of 
Brazil, Mr. W. 8. Barclay says that the water power of 
the country is about ten times greater than that ot Canada. 
That is to say, Brazil could generate some 1,000,000,000 
horse-power trom her rivers. The falls of Paulo Afonso, 
near the outlet of the Sao Francisco River, between Bahia 
and Pernambuco, are alone reckoned to be as great as 
Niagara. 

Some experiments have been carried out in Burma, 
recently, with the idea of utilising the silica content of 
paddy—rice—husks in the manufacture of glass. On 
burning the husks about 18 per cent. of white ash is 
obtained, and although this ash contains small quantities 
of iron, it has been proved to be suitable for the manu- 
facture of glass having a pale green or yellow colour. In 
burning the husks sufficient heat is‘generated to carry out 
the various processes. ss, 


In recommending the use of ‘‘ compound ” water meters 
—two interconnected meters with considerably divergent 
maximum capacities—Mr. F. B. Nelson, in a paper read 
betore the New York Section of the American Waterworks 
Association, says that in the course of some tests ranging 
up to five months’ duration on some meters on 3in. and 
larger services the meters registered over 21 per cent. jess 
than the actual flow on account of their unsuitability for 
measuring small flows. 

In the course of a recent lecture before the Royal 
Institution Sir J. J. Thomson desertbed how, by a series of 
experiments, it was shown that the applieation of pressure 
to the two ends of a tourmaline crystal electrified it 
positively at one end and negatively at the other end, the 
amount of electricity developed bearing direct relation to 
the pressure applied. By means of electricity generated in 
this way it was possible to draw the curves tor calculating 
the exact time at which an explosion would take place. 


THE mineral resources of the Cameroons include large 
iron ore deposits, which are to be found in Bamenda. The 
native goes in for crude smelting, and makes hoes, cut- 
lasses, and knives, but through his lack of knowledge of 
smelting the implements break easily. Chalk is also 
found in the district, and coal very like that obtained 
from the United Kingdom has been found at Chang and 
may have come from the surrounding districts. Salt 
springs abound in Ossidinge, but the amount of salt pro- 
duced does not satisfy the native demand. Mica in small 
quantities is also found. 

A METHOD of employing X-rays for the inspection of 
concrete ships in course of construction is described by 
Mr. A. C. Freeman in the Pacific Marine Review. The 
procedure is, first, to show by means of a series of X-ray 
photographs that the standard of uniformity of mix and 
compactness is maintained ; secondly, to observe any mis- 
placement of reinforcing, which, recognised in time, may 
still be remedied ; thirdly, to detect the presence of voids 
as the structure develops, thus permitting of their timely 
elimination. The outfit. weighs about 90 1b. and its cost 
is stated not to be excessive. 

In connection with the substitute for cork, mentioned 
in this column some weeks ago, which the Germans have 
claimed to have made by the action of acetylene on hot 
copper and nickel oxides, a British chemist writes, saying : 
‘* It is well known that acetylene acts on certain metallic 
salts or oxides, usually in alkaline solution, producing 
acetylides. These, when dry, are unstable and explosive. 
It may be that, in the process described, the metals act 
catalytically in isting cond tion of the acetylene 
to form complex hydrocarbons having the properties 
described. In this case the metals would not appear in 
the final product, and this would not be an acetylide.” 


EXPERIMENTS have proved that low-pressure electricity 
in sufficient quantity may be dangerous to life on account 
of palpitations induced in the ventricles of the heart. 
Alternating current with a periodicity of 35 to 50 cycles is 
four times more dangerous than continuous current. 
Experiments in France showed that 100 milli.-ampéres 
of alternating current at a pressure of 100 volts would kill 
a dog in a few seconds, while 400 to 500 milli.-ampéres of 
continuous current could be applied before death occurred. 
The effect of very high pressures ranging from 10,000 to 
50,000 volts is similar to that of low pressures because of 
the potential fall set up by the electric arc formed between 
the body and the electrical conductor. 


Some figures bearing on the effect of porosity on the heat 
conducting properties of bricks were given in a recent 
communication to the Ceramic Society by Dr. J.-W. 
Mellor. He found by calculation that with pores 0.1 em. 
across at a temperature of 1400 deg. Cent. the amount of 
heat carried across the air space per*séeond was equal to 
the amount carried through the solid. With smaller 
pores the same would be the case at a higher temperature, 
and with larger pores at a lower temperature. Thus, for 
pores 0.01 cm. across the temperature would be 3000 deg. 
Cent., and for pores 0.5 cm. across the-temperature would 
be only about 730 deg. Cent. The latter would be rather 
large pores, but pores of 0.01 cm. across would scarcely 
give a “porous” structure. In these calculations the 
conductivity of air and possible changes of conductivity 
with increase of temperature were not taken into account, 








and convection by currents of air was also ignored. 


Miscellanea. 


THE municipality of Chandpur, India, is urging the 
construction of local waterworks. 

A NEW industrial bank with a capital of a million 
sterling is being promoted by the National Bank of South 
Africa. 

A NEw hydro-electric power plant has recently been 
set to work at the Kambank Mine, some 60 miles from 
Tavoy, Burma. 

A yew harbour, with facilities for handling various 
classes of goods, is to be constructed at the mouth of the 
river Ob, in Northern Siberia. 

THE import duties on insulators and all porcelain articles 
for electrical installations taken into Brazil have been 
increased to Rs. 1 per kilogramme. 

THe extraordinary rainfall of March in Australia has 
produced some remarkable records. At Macedon 8in. of 
rain was registered in twenty-four hours, while 13in. fell 
in the same time at East Bellingen, New South Wales. 


THE improvements which it is proposed to carry out 
on the river Min, China, with the object of making Foochow 
accessible to steamers of 19ft. draught, will cost some 
£90,000. The work will be carried out by means of train- 
ing walls and will entail very little dredging. 

Tue Electric Supply Committee of the Birmingham 
Corporation is about to construct a new sub-station at 
Bournville, primarily to provide power for the new 
tramways, but for the general purpose also of supplying 
lighting and power for a rapidly growing district. 

WE are informed by James Walker and Co., Limited, 
that the following hours have been adopted in their works 
at Garford-street, West India Dock-road :—Monday, 8 a.m. 
to 5.30 p.m.; Tuesday, 7 a.m. to 5.30 p.m.; Wednesday, 
7 a.m. to 5.30 p.m.; Thursday, 7 a.m. to 5.30 p.m.; Friday, 
7 a.m. to 6 p.m.; Saturday, works closed ; mealtime break, 
12 to 1. Special attention is called to the fact that the 
works are closed on Saturday, which is a whole holiday 
for everyone. 


AccorDING to the new Brazilian Budget the articles 
which may be imported free of duty include machinery 
for use in the lumber trade and wire for fencing agricul- 
tural land and railways. A 5 per cent. duty is imposed 
upon machinery and materials for use in the production 
and preparation of cereals and other agricultural products 
intended for human consumption, and on machinery for 
the manufacture of paper for use of newspapers when 
imported by manufacturers who give guarantees that the 
only raw materia! used by them will be Brazilian wood. 


Tue scheme for utilising the water powers of Devon 
for an electricity supply includes the laying of mains to 
connect up the following towns with the plant. The prin- 
cipal towns concerned are :—Brixham, Buckfastleigh, 
Bovey Tracey, Chagford, Crediton, Dawlish, Dartmouth, 
Exeter, Exmouth, Horrabridge, Ivybridge, Moreton- 
hampstead, Newton Abbot, Okehampton, Plymouth, 
Tavistock, Torquay, Totnes, Teignmouth, and Topsham. 
The system of mains is such that in practically all cases 
alternative lines of current are provided to safeguard the 
supply against temporary breakdowns. 


A NOVEL operation was carried out recently in trans- 
porting the 10,000-ton vessel Van Hise through the 
Welland Canal on her way from the Great Lakes to the 
Atlantic. The Van Hise is about 460ft. long by 50ft. 
beam, both of which dimensions are in excess of the 
capacity of the canal locks. The ship was” thus cut 
into two sections lengthways and navigated om her beam 
ends, in order to get her through the locks. Pontoons or 
tanks were fixed on the port side of the sections of the ship 
on the deck, and were filled with water. In this way she 
was heeled right over to port, and as her depth was con- 
siderably less than her beam the lock gates were safely 
passed. After getting out of the canal the two sections 
of the ship were re-connected. 

Tue Canadian Engineering Standards Association has 
recently been incorporated with a head office at Montreal. 
The chief objects ot the Association are to co-ordinate the 
efforts of producers and users for the improvement and 
standardisation of engineering materials, and to prepare 
and promote the general adoption of standards in con- 
nection with engineering structures, materials and other 
matters and things, and from time to time to revise, alter, 
and amend the same. The following distinguished pro- 
fessional men are listed as the incorporators :—Sir Joho 
Kennedy, Dr. Robert Ruttan, Dr. John Bonsall Porter, 
Richard John Durley, and Henry Hague Vaughan, all of 
Montreal. The operations of the corporation are to be 
carried on without share capital. 


A vistt of Queensland Government officials was recently 
made to North-West Queensland and the Gulf to inves- 
tigate the question of establishing a deep-water port in 
the Gu f and the building of railway connections between 
such a port and the rich pastoral and mineral country 
adjacent to the Gulf. At Mount Oxide the party paid a 
visit to the mine, which is said to be the largest copper 
producer in the Southern Hemisphere, and has already 
developed 300,000 tons of 10 per cent. copper ore. Opera- 
tions at present are confined to further development, as 
the present inaccessibility of the mine to railway com- 
munication makes it impossible to’dispatch the ore. The 
Government is asked to meet this by extending the railway 
from Mount Cuthbert to Mount Oxide. 


Tue hydro-electric scheme submitted to the New Zea- 
land Parliament provides for three large generating 
stations and twenty-nine sub-stations to distribute energy 
to the whole of North Island. A supply which will enable 
energy to be distributed to all householders and industries 
requiring power and also provide for main line railway 
electrification can be obtained as follows :—Arapuni, 
96,000 horse-power ; Waikaremoana, 40,000 horse-power ; 
and Mangahao, 24,000 horse-power. This is equivalent 
to one-fifth horse-power per head of population. The 
total capital expenditure is estimated at £7,600,000, 
including interest during construction and financial 
assistance to local authorities. The Minister of Finance 
stated that a Bill would be presented providing for the 





whole scheme, but at present no labour was available, 
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April 21st, at Great Yarmouth, Witiam JoHN CARPENTER, 
A.M. Inst. C.E., aged 58 years. 

April 23rd, at 4, Cedars-road, Clapham, Lieut.-Col. Sir Ancut- 
BALD D. Dawnay, J.P., C.E., Mayor of Wandsworth, in his 
78th year. 

April 17th, at Brighton, Wirrim James Livenam, M. Inst. 
C.E., M.I. Mech. E., M.I.E.E., of the Goldsmiths’ Institute and 
: Tze; Kent, aged 60. 
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The Passing of Ingenuity. 


Ir was once said of Sheffield that the city was more 
notable for its industry than its ingenuity. The 
phrase is one that bites into the mind. Is it possible 
that a century hence a new race of engineers will 
use it once more not only of Sheffield, not only of the 
United Kingdom, but of all Europe and America 
as well? We see justification for that reproach—for 
a reproach it is—growing daily greater with every 
step that leads us nearer to the very things that made 
Sheffield famous in her day and promised in the end 
to be her undoing. Only now in her staple trade is 
she beginning to throw off the lethargy of industry, 
only now to revive, to re-welcome, imagination and 
ingenuity. Nothing, in the long run, fails like success. 
Sheffield brought the manufacture of files and cutlery 
to the highest position that could be reached by 
manual methods. She standardised and _ sbe 
specialised and she did all the things that mechanical 
engineers are now being urged to do in other indus- 
tries, and the result was magnificent—for a time. 
Then, when industry had effected its complete mastery 
of ingenuity, the danger of success began to show 
itself. Sheffield could not escape from the toils of 
tradition, she could not throw off the bonds of her 
standard methods, she could not divert workmen 
from one way of doing things to another way. We 
say she could not. That is not quite fair, for she is, 
in fact, effecting a change, but with infinite difficulty, 
with pain and tribulation. Ingenuity is coming back 
to Sheffield; she is winning it back. Will it be 
recovered by others when their time of trial comes ? 

It is impossible to change the trend of twentieth 
century mechanical engineering; it would be bad 
business to attempt to do so. We are committed 
irrevocably to mass production, to specialisation, 
to rigs and jigs and standards, to gigantic indus- 
trial “‘ combines,” to the supersession of individual 
merit and the apotheosis of mass merit; skill is 
being transferred from the man to the machine ; 
knowledge is being replaced by the schedule ; organi- 
sation by rule is taking the place of organisation by 
mother-wit ; Westminster Conference regulations and 
Whitley Council rulings are displacing the power of 
personality, and Welfare systems are regulating 
bowels of compassion with a card index. We say this 
flood cannot be stemmed, but let us at least know 
whither it is bearing us. Let us at least recognise 
that borne on it mechanical engineering will return 
whence it was lifted by the old masters, by New- 
comen, Smeaton, Watt, Stephenson, Trevithick, 
Whitworth, Armstrong, Maudslay, Penn, and many 
another whose ingenuity raised it from a craft to an 
art. Can there be any but one outcome to the 
methods which are now commended by the most 
advanced thinkers, by the Cecil Waltons who propose 
that from youth to age the mechanic should do but 
one thing, be it no more than the screwing of three- 
eighth bolts or the gauging of taper pins ; or the less 
advanced thinkers who are content with the proposi- 
tion that whole factories should be given up to one 
product, turning out year after year nothing but 
three-inch piston rings, aeroplane connecting-rods, 
cylinder covers or what not, all to be assembled in 
due course on an endless moving platform in a 
factory which does nothing but erection? Many 





curious prospects are opened by the vision of these 
later-day works, but none more striking than the 
obvious fact that technical education of many will 
be uncalled for. For of what service will it be ? 
What will it benefit a man—we cannot call him an 
engineer—to know the stresses in a crank shaft 
when he can procure nothing but standardised 
patterns, or to be knowledgeable in the. matter of 
armatures when he buys them off the trays like penny 
buns? Why waste his time on thermodynamics 
when modifications of engine design are made im- 
possible by the fact that a million or two sterling has 
been invested in jigs and rigs, and to change them 
would be industrially uneconomical? The war 
showed us that to such perfection had we brought 
machines that even wholly unskilled labour could 
do highly skilled work; it showed us also that 
untrained intelligence could fill the duties, within 
specialised limits, of trained intelligence. But whilst 
it carried us forward in four years a step that might 
have taken forty, it has left us with such a deal of 
momentum that the wheel it started whirling con- 
tinues to carry us forward on its rim with barely 
abated velocity. In another fifty years these things 
we now foresee dimly will be the commonplaces of 
industry. Brought up in standard eréches on standard 
feeding bottles with standard milk, we shall pass 
through a course of standard education, be dressed in 
standard clothes, carried in standard conveyances, 
live in standard dwellings, dine off standard china, 
behave like standard citizens all our days, and in due 
course be carried in standard coffins in a standard 
hearse to a standard crematorium. 

The prospect of mechanical engineermg made 
perfect in industry and robbed of the disturbing 
element of ingenuity casts a gloom upon the real 
mechanical engineer, but it has some redeeming 
features. The acceleration of output will be so con- 
siderable that even the six-hour day will be found 
unnecessarily long and men will thus have leisure 
to ponder upon the happier days of the past when 
their distant forbears might exercise their creative 
talents—‘“ It is undeniable,”’ wrote Matthew Arnold, 
“that the exercise of a creative power, that a free 
creative activity, is the highest function of man; it 
is proved to be so by man finding in it his true happi- 
ness ’’—to idle with their collections of curios of a 
time when there was still some variety in the world ; 
to pore upon old books with their descriptions of 
varied mechanisms, or to discuss the nuances of the 
word “ingenuity” marked with an asterisk in 
dictionaries of the time to show that it was obsolete. 
Just as in the presentjday the twisted legs of a 
Jacobean table carved by hand are more esteemed 
than those made by the thousand, like rifle stocks, on 
a copying lathe, so in those days men will,value the 
things that are not to standard, things that show the 
personality of some ingenious mechanical engineer 
of an earlier day, more than the standard things to 
which progress has brought them. Thank Heaven, 
much water must flow under the bridge before that 
time comes, and for us mechanical engineers of the 
present there is plenty of work in the designing of 
ingenious machines and methods for the murder of 
ingenuity in our descendants. Much as we may 
regret its effects, we are forced to admit that the 
redemption of trade can be secured only by mass 
production. 


Resilient Tires for Road Vehicles. 


Ir, as would appear to be highly probable, the near 
future witnesses in this country a great development 
of motor road transport, then we may expect that 
the problem of providing a satisfactory tire arrange- 
ment for road vehicles will once more come pro- 
minently to the front. It is not, of course, the case 
that this problem is now being or has ever been 
seriously neglected; the omnibus companies and 
other owners of heavy motor vehicles are to-day more 
interested than ever in it, while, judging from the 
evidence provided by the Patent-office records, our 
inventors are pursuing as keenly as formerly, and 
more so, the ideal which they have long set before 
themselves—the rubberless resilient wheel or wheel 
tire. But if road transport is to develop to the extent 
anticipated, it is undoubted that one of the principal 
technical problems that will have to be solved will be 
the provision of some system of tiring wheels less 
expensive and giving greater endurance than the 
methods at present in use. It may be anticipated that 
the principal effort in this direction will be concen- 
trated upon means and ways of banishing rubber 
entirely from the anatomy of wheels and tires, for 
the expense and the defects of the present-day 
method of imparting resiliency between the wheel 
and the ground clearly arise very largely from the 
apparent compulsion we are under to employ rubber 
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as the sole or principal agent. The fact that the 
majority of ideas for resilient spring wheels or tires 
submitted at the Patent-office are quite impractical 
does not stampjthegproblem as unworthy of the 
attention of practical people. On the contrary, the 
solution of the problem is both important and pressing. 
That a satisfactory alternative to the solid or inflated 
rubber tire will one day be forthcoming seems a 
reasonable anticipation to make, for it is abundantly 
clear that such an alternative is required and will be 
still more essential in the near future, while it would 
be absurd to suppose that human ingenuity will not 
find a way that will permit us to sever our present 
dependence upon rubber. A study of the reasons 
why we now use rubber in the manufacture of resilient 
tires for road vehicles reveals a state of affairs which 
amply justifies our anticipation. 

Rubber, it must be admitted, is a truly extra- 
ordinary material. It possesses an array of properties 
probably unrivalled by any other single substance 
available to man for constructive purposes. Taken 
separately, however, there is not one of its useful 
properties which cannot be found duplicated in some 
other material or be effectively simulated by some 
metallic form or combination of metallic parts. It is 
when some combination of properties rather than 
some single property is desired that rubber comes to 
our assistance. Examining the uses to which this 
material is put, we are struck first by their great 
variety and number, then by their, in general, indi- 
vidual triviality, and, thirdly, by the fact that in 
nearly every instance obvious alternatives to its use 
are available, and in many cases are actually 
employed. Hose pipe, over-shoes, door-stoppers, 
elastic bands, children’s dolls, hot-water “ bottles,” 
and fountain pens are conveniently made of or from 
rubber, but leather, spring steel, wood, stoneware, 
or bone would serve equally well so far as the use 
rather than the manufacture of these articles is 
concerned. Even clothing of the mackintosh type— 
one of the few outlets for the employment of rubber 
which can hardly be described as trivial—is not 
inimitable, for waterproof garments are now obtain- 
able from the composition of which the absence of 
rubber is not only alleged, but is announced with 
great prominence as a desirable feature. Coming to 
rubber tires for road vehicles, we may discuss the 

_Imatter under three heads, namely, solid rubber tires, 
the outer cover of pneumatic tires, and the inner tube. 
Solid rubber tires may be dismissed in a line: they 
are only tolerated for heavy motor traffic because 
pneumatic tires would be intolerable. Of the various 
peculiar properties of rubber, that dictating its use in 
the outer covers of pneumatic tires is by no means 
obvious. It is certainly not the impermeability of 
the material to air pressure, for the air-tightness of 
the tire is dependent upon the inner tube. It is not 
the elasticity of the substance, for the,resilience of 
the tire is solely due to the elasticity of the air inside 
it. It cannot be the mechanical strength, for the 
strength of the outer cover comes almost wholly from 
the canvas or other substance with which the rubber 
is reinforced. Nor is it the wear-resisting quality of 
the material or its coefficient of friction, for the steel 
studs, chains, and other metallic devices incorporated 
in the outer cover to reduce wear and prevent slipping 
are witnesses to the fact that in these respects rubber 
is deficient. The ability of the material to suffer 
rapid and repeated deformation without loss or 
destruction is the only apparent reason, from the 
point of view of the user, why rubber should be 
employed in the outer covers of pneumatic tires. 
As for the inner tube, the prime qualities required in 
use are impermeability to air pressure and a slight— 
a very slight—degree of extensibility, so that on 
inflation the tube may completely fill the space 
enclosed between the cover and the wheel rim. As 
in the outer cover, the power to suffer repeated 
deformation without harm is also required. Is rubber 
the only material which is impermeable to air pressure, 
slightly extensible, and capable of bearing repeated 
deformation ? It is perhaps difficult to name off-hand 
another material which might be used for the inner 
tubes of pneumatic tires, but it must be remembered 
that we are seeking not the ideal pneumatic tire, but 
the ideal resilient tire. So long as we adhere to the 
pneumatic principle, it is probable that rubber will 
not be replaced for the actual air-containing envelope, 
but as regards the outer supporting and protecting 
cover for that envelope there is no apparent vital 
reason from the point of view of the user why we 
should continue to be bound to employ it. The 
really important reason why we do so at present is 
purely a manufacturing one. There is no other 

"material which lends itself so readily as rubber to the 
building up of a flexible outer covering capable of 
standing internal thrust and external deformation. 
Its property of assuming a dough-like state under a 
moderate temperature, coupled with the peculiar 





change wrought in it when brought into contact with 
sulphur, renders it essentially suitable for the fabrica- 
tion of many articles for which it is at present used, 
and in no instance are these properties more valuable 
than in the manufacture of outer covers.. Again, it 
must not be forgotten that the rubber tire industry 
has been many years in existence, and that the 
machinery and plant used, representing in the aggre- 
gate a vast capital expenditure, would be rendered 
useless if rubber were discarded from the anatomy of 
tires for road vehicles. This consideration is un- 
doubtedly the strongest practical reason that can be 
advanced for adhering to rubber. 

It would appear, then, that from the point of view 
of the user rubber as a material for road vehicle 
tires might well be discarded on the grounds that the 
properties it possesses are not really called for, except 
to a limited extent in the inner tubes of pneumatic 
tires, and that it is deficient in other properties which 
the ideal substance should have. The continued 
employment of the material is justifiable solely, or 
almost solely, on the ground of manufacturing 
expediency. It cannot be doubted that an improved 
form of resilient tire not using rubber, and probably 
of a non-pneumatic nature, will shortly be forth- 
coming, for the defects of the present form are too 
great to be ignored. But while we may feel confident 
that a technically satisfactory solution will be arrived 
at, we must remember that the abandonment of the 
present method of tire construction for some other 
form is more than a purely technical matter. As is 
the case with nearly all “ improvements,” superiority 
in use is not the sole standard by which to judge the 
chance or likelihood of the improvement being 
generally adopted. Manufacturing facility must be 
reckoned with, and still more must we take into 
consideration the inertia opposing a change repre- 
sented by the capital sunk in the plant established 
for manufacturing the articles which it is proposed to 
replace. In the rubber tire industry this inertia is 
particularly great; we believe it is so great that it 
sometimes hampers even a rubber tire company from 
adopting an improved form of rubber tire. That the 
existing tire-making works would willingly adopt an 
improvement which would render their expensive 
machinery and plant at present in use quite worthless 
may be set aside as absurd, and that they would very 
actively oppose, in their own interests, any new rival 
whose success would involve the same result may be 
taken as certain. A rubberless resilient tire for road 
vehicles giving a service superior to that obtained from 
existing forms of tires is technically quite conceivable, 
and likely soon to be advanced, but between its 
advent and its general adoption, to the virtual 
exclusion of rubber tires, there will be found an 
opposition, of a perfectly understandable nature, that 
will try the courage and faith of the most enthusiastic 
inventor. 








The Sense of Art in Engineering. 
(By a Contributor.) 
No, I. 


Ir has been said that an intensified period of art 
influence invariably follows a great period of warfare, 
and as it is certain that a great period of engineering 
activity will, sooner or later, follow after peace is 
declared, it may not be waste of time to consider the 
possible relations of art and engineering, after the 
present insane Germanic influence has been put under 
proper control. 

As Mr. Waddell says in his “‘ Bridge Engineering,” 
the foundation of #sthetics is of the subjective order, 
being the quality of the impression made on the mind 
of the observer by the thing observed. The condition 
of mental development of the observer has everything 
to do with the effect, pleasing or otherwise, produced 
by the object, as witness the different and varying 
conceptions of the beautiful held by the various 
divisions of the human species during the successive 
stages of their evolution. 

The precepts of art are not by any means absolute 
and immutable ; the problem of embodying them in 
engineering works is not an easy one, and cannot be 
solved by theory alone. We do know, however, that 
the present and newest types of straight girder and 
cantilever bridges are in many cases an offence to the 
landscape, and that the vast but old aqueducts of the 
Romans, the pleasing arch bridges of stoné, the 
catenary curves of suspension bridges, are, or are 
fast becoming, obsolete. We also know that the 
earlier attempts of the engineer to decorate his bridges 
by rosettes or buttons of cast iron at the intersections 
of the bars, or by rearing portals with a lavish display 
of metal shell work, scrolls of forged iron, amd cast 
and gilded tables of names and dates are also becoming 
obsolete, and that greater care and reticence are now 
being devoted even to the design of concrete and 
reinforced concrete construction. 

The artistic architect and the scientific engineer 
will now agree that a mask of ornamental cast iron, 
covering the essential features of a structure to force 





upon it an effect of grace is most illogical. “A form 
which admits of no explanation, which is mere caprice, 
cannot be beautiful, and every form which is not 
inspired by the structure ought to be rejected,” 
Many European bridges fail in respect of wsthetics, 
because of inappropriate ornamentation, such, for 
instance, as exaggerated portals highly bedecked with 
trimmings that outrage good taste. Often in the very 
process of making structures powerful, compact and 
economical, the ideals of beauty have been satisfied, 
without any apparent effort. The ideals are different 
in the modern battleship to what they were in the old 
days of Nelson, Dibdin and Campbell, but they are 
quite as true. The Doric order of architecture would 
still be beautiful without its sculptured friezes, 
metopes and pediments, and the latter are only 
admissible because of their artistic reticence. 

It is remarkable that beauty of proportion has 
often been proved by mathematics, although mathe. 
matics allowed to be the only element in the problem 
has seldom produced beautiful results. 

There has been a general impression that to ingraft 
architectural effects upon engineering construction 
will always involve the necessity for an increased 
expenditure, but the truth is that it requires the 
expenditure of more thought than money to obtain 
artistically designed structures, although at the same 
time it is a matter requiring special training, and 
therefore cannot well be done through mere instinct. 

In his book referred to above, Mr. Waddell gives 
the following precepts. A structure must be in 
harmony with its environment, that is, its general 
outlines should merge in those of the landscape. 
A tall church spire, for instance, would not be as 
suitable on a rocky hill top as a squat tower with no 
turrets. The sense of abruptness should never strike 
the observer. Shrubbery may’ very often be used to 
merge a structure into the landscape. 

Symmetry in the lay-out of bridge spans is always 
pleasing, and there is little which is so displeasing as 
unequal spans without apparent necessity for their 
inequality. But any divergence from symmetry and 
regularity for which there is an evident reason 
produces no unfavourable impression. Changes in 
outline should not be abrupt unless there is an 
apparent reason. The harsh outlines of a cantilever 
bridge can be relieved by making the chords simulate 
@ curve, and certainly the straight lines of chords 
should not intersect each other abruptly. 

Mere ornamentation affronts the sense of fitness, all 
forms must show some purpose in their general relation, 
and each part of a structure must be treated in such a 
way that its function shall be apparent and emphasised 
according to its importance. As Mr. H. H. Statham 
said before the Royal Institute of British Architects, 
“The Tower Bridge represents the vice of tawdriness 
and pretentiousness, and of falsification of the actual 
facts of the structure. The exceedingly heavy 
suspension chains are made to appear to hang on an 
ornamental stone structure which they would in 
reality drag down, and capitals are inserted where they 
have nothing to do with the structure.” Ornamenta- 
tion can have no other justification than that it serves 
to render clear or to emphasise the function of a 
member in the structure. Functional efficiency—the 
ability of any member or detail to perform the duty 
assigned to it in an efficacious way—is a most valuable 
criterion. 

Many arch spans have recently been built of 
reinforced concrete which fail artistically because the 
arch ring is not defined, but is merged in the spandril 
walls, or in which the skew backs or springings are not 
defined, or in which the spandril wall is not separated 
from the handrail by a belt course showing the grade 
of the roadway, or in which the handrail is not 
subordinated to the main parts, or in which the piers 
have not distinctiveness. the fact being ignored that the 
more important part of the pier is below the springing 
line. 

Different kinds of material used in structures call 
for different treatment. The advent of a new material 
with different physical properties from those previously 
used creates a new standard of esthetics. This 
standard once attained, the old standards will 
gradually be made to conform to the new conditions. 
Mr. Waddell, in his book, confesses that from an 
artistic point of view the average American bridge is 


‘inferior to the average European structure, and states 


that whilst it is advisable for American bridge 
designers to study carefully European practice in 
respect of wxsthetics, yet they should be cautious to 
avoid thoughtless imitation, because decorative 
features which are appropriate to the heavy massive 
and costly bridges of Europe would be out of place 
when engrafted on some of the light, airy, and 
economic structures characteristic of American bridge 
engineering. 

Mr. J. M. Linton Bogle read a paper some time 
ago, before the students of the Institution of Civil 
Engineers, on “‘ The Artistic Responsibilities of the 
Engineer.” In that paper the statement was made 
that, although engineering structures exerted con- 
siderable influence on the lives and character of the 
people, and’ were essential to the happiness and very 
existence of the population, yet the inartistic appear- 
ance, and, indeed, ugliness, of engineering works had 
done incalculable harm to the dignity of the town 
and to the beauty of the countryside. This author 
further states that ‘‘ every common thing which 1s 
fittingly designed to express its use and functions 
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adequately is & thing of beauty,” but this rather over- 
states the case, as @ common brick or a refuse tin in 
that case would as such be beautiful. The criticism 
js, however, truly made that the engineer, impelled 
by the laudable object of making his work more pleas- 
ing, goes further, and applies some form of ornamen- 
tation, often without having regard to the important 
consideration of tradition. 

In a material such as stone, we have the experience 

and traditions of men using it for thousands of years, 
and for the engineer to be ignorant of, or to ignore, 
these traditions is to offend against the proportions 
and the principles which they embody. These 
traditions, in which may be included the historical 
development of architectural art, cannot be ignored 
any more than Chaucer, Shakespeare, and Milton 
can be ignored in the literary world, or Mozart, Beet- 
hoven, and Haydn in musical composition. The 
Grecian treatment of the Ionic volute is undoubtedly 
beautiful, but a treatment of the detail by one 
ignorant of tradition would only result in ugliness 
and wsthetic wretchedness. We might even have 
Gothic tracery sitting upon or resting between classic 
entablatures. 
‘*Mr. Joseph Husband, in a paper which he read 
before the Institution of Civil Engineers, entitled 
“The Alsthetic Treatment of Bridge Structures,” 
points out that nowhere is the fundamental rule of 
natural beauty of a@ fittingly designed object better 
exemplified than in Nature; but, in this case, Nature 
has almost infinite tradition, or as it may perhaps 
be better expressed, an infinite development, to work 
upon. Nature points the way, for in every case the 
most beautiful and perfect result is obtained by the 
most economical expenditure of material, and the 
simplest arrangement of parts for accomplishing 
the object. Added ornament is not only unneces- 
sary, but entirely foreign to the end in view. The 
Britannia Bridge makes no pretension to architec- 
tural beauty, yet a greater esthetic success has seldom 
been achieved. The piers are devoid almost to mean- 
ness of architectural detail, but their appearance 
conveys @ striking impression of majesty. The 
carrying up of the piers to a considerable altitude 
above the girders adds greatly to the effect, and the 
continuity of the girders is suggested, by reason of 
the perforation of the piers by them. This bridge 
has really a very strong architectural flavour. Archi- 
tecture does not necessarily mean ornament, and, 
with regard to iron structures, it may be accepted 
as an axiom that where ornament walked in at the 
door, art flew out at the window. Whether the piers 
of the Britannia Bridge were made so high that they 
could be used for suspension chains has nothing to 
do with the present appearance of the structure. 

The servile imitation of architectural detail con- 
tributes only to a painfully ludicrous appearance. 
It seems, indeed, a pity that those responsible for 
the perpetration of such designs should not have 
made a sufficient study of architecture, less with a 
view to its employment than to learn when not to 
use it. In the discussion which followed the reading 
of Mr. Husband’s paper, it was stated that it took 
the engineer the greater part of his life to become a 
master, in -his science, and it took an architect or an 
artist the whole of his life to learn something of art. 
It seemed rather unreasonable to expect that any 
one man, whether an engineer or an architect, should 
be able to carry out a work such as a very large bridge 
with perfect: scientific skill and perfect «esthetic taste. 
On the Alexander III. bridge, in Paris, two engineers 
and two architects had been employed, and have 
worked amicably together. The very lamp standards 
were put into the hands of one of the first sculptors 
of the day. In England they would have been 
designed in the engineer’s office, or perhaps made 
from an old foundry pattern. French engineers 
have devoted a great deal more attention to, and 
have succeeded more admirably in, giving a pleasing 
effect to their structures than English engineers. 
Sufficient time and attention is not devoted in the 
usual case to the study of the appearance, as well as 
the utility of the works designed by engineers. Clients 
too frequently have an idea that if a thing is only 
ugly it must be economical. 

It was brought out in the discussion on Mr. Hus- 
band’s paper that Nature, under no circumstances, 
knows a straight line, a right angle, or a segment of a 
curve, without one or other of which architecture is 
Impossible. Nature also sometimes sets her own 
laws at defiance, decorating apart from constructing, 
as, for instance, when she put the stripes on the tiger’s 
back, although these markings may have something 
to do with concealment. Ornament that is mean- 
ingless, that is achieved rapidly, ornament thatjis 
not the carefully expressed utterance of the delight 
the designer felt in the work of his own hands, is not 
ornament worth having. The application of a cas- 
tellated form to a bridge pier or abutment is an ana- 
chronism which rankles the soul of an artist, and only 
satisfies an untutored craving for ornament. Pope’s 
criticism of the artist and the poet was referred to 
by one speaker :— 

‘‘ Poets heap virtues, Painters gems at will ; 

And hide by ornament their want of skill.” 
Another remarked that bridge construction and 
music were probably the two. most mathematical 
Sciences in existence ; any false mathematics in music 


-produced a false note, and any false mathematics in 


® bridge produced redundant and false members. 








Mr. Charles D. Marx, when president of the Ameri- 
can Society of Civil Engineers, gave an address at 
the Annual Convention in San Francisco on 
“Tdealism and Art in Engineering,’ and refuted 
the charge that engineering is destructive of, or, at 
least, in part responsible for the decay of art. The 
Artist and Romanticist appear as accusers, and point 
back and say, ‘See what the past has created,” 
‘What have we that can be placed by its side?” 
Mr. Marx said that the eyes of such people were 
blinded to the changed condition of things. The 
form of engineering construction may not strike us 
at first as beautiful, and keen discipline is required 
before we can see its beauties. A symphony or a 
poem appeals much more readily to a large audience 
than does a bridge, and the past and present recog- 
nition of Browning, Whitman, and Wagner shows 
that our idea of the beautiful is not a fixed one. 

It has been stated that of old, connoisseurs of music 
complained of Beethoven’s latter methods, averring 
that if he had adhered to the pure simplicity and 
great beauty of Mozart his music would have been 
superior ; but Beethoven had something to say and 
said it, and now he has become a classic with his 
masterpieces of beauty. Then came Wagner, who 
also had much to say, and introduced a further 
element, which was instantly denounced as uncouth 
and barbarous. His dissonances were subjects of 
raillery, but his work is now classic, and his novelties 
are admitted as beauties. It used to be said that 
Browning was obscure, rugged, uncouth, but he 
enlarged the conception of beauty. 

Professor Beresford Pite, ‘ecturing before the 
Concrete Institute on “The Atsthetic Treatment of 
Concrete,” said that the simplest and directest royal 
road to ultimate artistic and architectural success in 
that material would be reached by eschewing the 
process implied by the title of his paper. We do not 
live in the past, though upon it ; but nevertheless are 
necessarily part of the world to which an architectural 
or esthetic semblance has importance. 

Speaking of reinforced concrete, the question 
immediately arises whether the provision of a new 
material, and the application of novel methods of 
construction, are in themselves sufficient to produce 
original esthetic design, fresh in any refreshing sense, 
having attractiveness and elemental beauty. It is 
comparatively easy to build in truth, but the problem 
remains to design it with beauty. Professor Pite, in 
his paper, remarked that an zsthetically affected and 
backward looking generation would refuse to be 
satisfied with unadorned veracities, and would 
repeatedly demand beauty until something sweet, 
with the taste of which it was thoroughly familiar, 
had been stirred into this simple fare. 

The architect sets about his task of producing 
pleasantness of aspect, and, guided by an instructed 
instinct, he collects ideas, bee-like, out of the material 
of precedents and motives in the world around him. 

There is no common artistic sense or experience 
which will enable the educated and cultivated world 
of to-day to accept the native and naked facts of a 
reinforced concrete building of ordinary purpose, such 
as a warehouse or office block, as anything else but 
barbarous, apart from some harmonious relation to 
and reflection of traditional architectural forms and 
proportions which, by long usage and historic meaning, 
have established themselves as alphabets and symbols 
of artistic expression in the building arts. It would 
be idle to tell an architect that his reinforced concrete 
building must be simply true to its material and 
purpose, and rely only on good proportions for success 
and artistic effect. Therefore, in the absence of 
artistic power to educe beauty out of the utilitarian 
factors of reinforced concrete building, we are com- 
pelled to adopt and adapt those past architectural! 
forms which have canons of proportion, and have 
attained by long acceptance a force of expression. 

These architectural forms are of age-long growth 
and development, and though they come to us in 
stone and brick, and therefore seem unsuitable and 
unreal if applied to a novel artificial material, we have 
none other with which to make that public appeal for 
sympathy which is the basis of the artistic sentiment. 
Professor Pite therefore held that we find no instinc- 
tive guidance towards an unbiassed and fresh 
originality in the esthetic treatment of both a novel 
building material and principles of unusual applica- 
tion, and also that invocations of good proportion, or 
of other abstract principles, though useful as weapons 
of criticism, are similarly of no assistance in creating 
a system of design. He further held that superficial 
colour treatments are insufficient for architectural 


expression, though valuable in. assisting zsthetic 


effect. But that the texture of concrete surfaces 
modifies and imparts special character to any forms 
employed for architectural purposes. 

The only method by which definite progress in an 
architecture of concrete will be possible is by the 
scholarly and critical employment of the traditional 
plastic forms of architecture modified by and adapted 
to execution in concrete, and this is its xsthetic 


treatment. 


was to design an enormous concrete work. It was 
when the engineer attempted to be consciously 
esthetic that he exposed the cloven hoof. One 
might have the natural and inevitable results of 
utilitarian and constructive law accumulating in 
zesthetic force and value. One might have them in 
the Forth Bridge or in a gasometer ; one had it in the 
original basis of styles of architecture, but ultimately 
the language that we spoke, the music that we heard, 
the architecture that we saw, were the results of a 
long process, the world-wide historic process of 
evolutionary form, and it was the doctrine of that 
evolution which needed understanding. 

One speaker referred to a reinforced: concrete 
engineer who stated that he designed beams, slabs 
and constructional work, but that the lavatory and 
heating arrangements he left to the architect. This 
statement showed that this engineer did not under- 
stand what architectural treatment meant, nor what 
were the duties of an architect, and neither did he 
understand the esthetic treatment of concrete. 
Another critic believed in collaboration between the 
engineer and the architect, but that when one did 
have an engineer who had a moderate training as an 
architect, there was no resaon why he should not 
combine both engineering and architecture. One 
gentleman said that the characteristic feature of 
reinforced concrete was tension, and that the typical 
form of construction in that material was the canti- 
lever. Progress would take place in that direction ; 
we should have larger spans and ‘greater cantilevers, 
and we should then considerably modify our present 
ideas of proportion. 

Professor Pite affirmed emphatically that it was not 
possible for an engineer who understood something of 
architecture satisfactorily to deal with the subject, 
nor that it was possible to imagine certain principles 
of proportion and apply them to the new material 
irrespective of architectural examples in other 
materials. If we departed from the aceepted propor- 
tions which we derive from traditional architecture, 
we are completely at sea. 

Certain conclusions can be drawn from this valuable 
discussion on the esthetics of reinforced concrete. 
It should not be forgotten that we are working in a 
cast material just the same as if we were working in 
cast iron, and that the forms of construction should 
be suitable for a cast material in the same way that 
the engineer working with cast metal would give it its 
own particular forms suitable to the casting box. 
No engineer would dream of casting a girder in the 
form of a steel riveted structure with rivet heads and 
angle iron connections, and yet the architect some- 
times imitates the forms only suitable for brick or 
stone in his reinforced concrete work. No man by 
sitting down and thinking can invent a new 
architectural style. He cannot invent a new style 
any more than he can invent a new animal. 

One remarkable statement made by Professor Pite 
was that the absence of joints was sufficient to evolve 
a new style upon and to make it distinguishable from 
@ previous style. Reinforced concrete seems to lend 
itself to massive styles such as the Egyptian, and to 
surface decoration styles such as the Saracenic, more 
than to the constructionally decorated styles such as 
the Gothic. A flying buttress with pinnacles would 
seem out of place in reinforced concrete construction, 
since we know that the reinforcing bars can be placed 
in such a position that the buttress shall be self- 
contained, and then, of course, flying buttresses are 
unnecessary. So also in the case of the dome; the 
material can be perfectly self-contained, so that the 
stresses can be provided for without the use of a 
massive or heavy wall around the base of the dome. 
A flat roof may be used in reinforced concrete work, 
since a flat roof can as easily be made waterproof as 
one of steeper pitch. 

It seems a simple expedient for an architect to 
treat his buildings in the way that an engineer is 
supposed to treat his structures, that is, to provide for 
utility only, and then to clothe the naked utility in 
some way that is pleasing to the eye of the public, 
but yet not to affect or have reference to any 
architectural style. But this is, of course, possible 
no more than it is possible for a man to speak out the 
expression of his ideas in any other language than that 
to which he is accustomed, that is, the traditionary 
language. To this extent, then, is the man bound to 
act, if he proposes to decorate at all; he is bound 
to base the work en previous experience on earlier 
styles, just as a man who speaks cannot do otherwise 
than speak in words which he has used before, and 
which he cannot go beyond. He can group and 
fashion his ideas, as Ruskin or Gladstone could speak 
with eloquence and rhetoric, but he cannot get beyond 
the words of his vocabulary. Of course, he can 
invent a word, but how often is it necessary for 
anyone to invent a word, and how difficult it is to do 
it with any regard to sense and suitability. 

The same thing will apply to a musical composer, 
who, if he wishes to score a gentle melody, will most 
certainly carry his mind to the Italian operas; and 
if he wishes to score a thunder scene or tempest must 
inevitably send his mind back to the brass trumpets 








In the discussion which followed the reading of 
Professor Pite’s paper, the author disputed the right 
of engineers to deal exsthetically with any subject 
without training. He said that they had no more right _wil riorme 
to sit down and talk about how they designed masses | any the less for that. Again, if the musician 1s 
having vertical and horizontal forms than he had any | ignorant of Italian opera and of Wagner, then is he 


right, as an architect, to discuss with them how he | not capable of writing his musical score. 


and roll of drums as brought into Wagner's music. 
This harking back for some kind of inspiration may 
not be consciously done, but will not be performed 
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The Zeitlin Aero-engine. 





WE have recently had an opportunity of inspecting, 
the design and construction of an interesting new aero- 
engine, the invention of Mr. Joseph Zeitlin, 222, Strand, 
W.C. The engraving, Fig. 1, represents Mr. Zeitlin’s 





first engine—the one we have seen at work. The general 


181 mm., the piston executes an upward exhaust stroke of 


203.5 mm. The extra 22.5 mm. of movement brings the | 
top of the piston almost up against the face of the cylinder 
head, and very thoroughly clears out the products of com 

bustion from the cylinder. The exhaust takes place 
through a mechanically operated valve situated at the 
centre of the cylinder head. The succeeding downward 
suction stroke is 226 mm. in length. The extra 22.5 mm. 
of motion in this stroke results in the piston overshooting 




















Fig. 1—ZEITLIN SEVEN-CYLINDER 


arrangement, given in Fig. 2, illustrates the design of a 
nine-cylinder engine on the same general lines as the first 
seven-cylinder example, but embodying§gcertain minor, 
though important modifications, introduced as a result 
of experience with the preliminary engine. Two engines 
of this type are now under construction at the works of 

















ROTARY AERO-ENGINE 


a port B in the cylinder wall near its foot, and, as a result, 
explosive mixture passes from the crank casejinto the 
cylinder interior. During the suction stroke the exhaust 


valve is held open for some distance A, so that a suitable 
proportion of air for the combustion of the explosive 
The succeeding 


| mixture may be drawn into the cylinder. 
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Messrs. W. H. Allen, of Bedford. These engines have 
designed horse-powers of 220 at 12,000ft. 

The new engine resembles certain other aero-engines 
in so far as it is of the four-stroke cycle, rotary type. Its 
fundamental point of difference consists in this, that the 
piston stroke is not of uniform length in each of the four 
movements constituting a complete cycle. What happens 
in the case offan engine having a working stroke of 181 
mm. can best be explained by means of the simple diagram 





given in Fig. 3. After the downward working stroke of 
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Fig. 2—NINE-CYLINDER 220 HORSE-POWER ENGINE 


compression stroke of 203.5 mm. stops about 23 mm. 
or so from the cylinder head, so as to afford a proper 
amount of compression space, and leave the piston in the 
correct position to commence the working stroke. The 
working stroke, it will be gathered, stops short just before 
the inlet port B would be uncovered. 

It will be seen then that the piston, in addition to its 
ordinary reciprocation through 181 mm., performsza 


| driving this bush round the crank pin as axis, 








harmonic motion through a ge of 22.5 mm. s 
result is achieved by coupling the connecting-rod not 


straight on to the crank pin, but on to an excentric bys, 
of 15.907 mm. throw surrounding the crank pin, and by 
. : a in the same 
direction as the engine and at one-half the engine speed 


| The crank throw is 101.75 mm. 


To understand how this arrangement, gives the required 
motion to the piston, the diagrams given in Fig. 4 will he 
found of assistance. For simplicity we have here repre. 
sented the idea applied to an ordinary fixed-cylinde; 
rotating-crank shaft engine. At the commencement oj 
the working stroke, the crank is at O A and the centre of the 
excentric at B, the angle OAB being 45 deg. Were the 
excentric fixed rigidly to the crank pin then at the end of 
the working stroke its centre would be on the line Cp). 
As it is, during the half revolution of the crank, the 


| excentric is driven round the crank pin through one quarter 
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Fig. 3—LENGTHS OF STROKES 


of a revolution in the direction of the arrow marked on it, 
so that at the end of the working stroke the centre of the 
excentric is at E. The effective length of the working 
stroke is thus not AC but B E, or two cranks minus twice 
the horizontal projection of the excentricity AB or, in 
symbols, 2r—2p. During the exhaust stroke the ex. 
centric makes a further quarter revolution so that the 
effective length of the exhaust stroke is FG, or 2r — p+p 

=2r. Similarly, the effective length of the suction 
stroke is HJ or 2r + 2p, and of the compression stroke 
KLor2r+p—p=2r. Thethrow AB of the excen- 
tric being 15.907 mm., and the angle OAB 45 deg, 
the horizontal projection p measures 11.25 mm. The 
crank radius being 101.75 mm., the lengths of the strokes 
are as follows :—Working stroke, 203.5 - 22.5 = 181 mm, 
exhaust stroke, 203.5 mm.; suction stroke, 203.5 + 22.5 = 
226 mm. ; compression stroke, 203.5 mm. 
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In Fig. 4 it is to be noted we have shown the excentric 
as rotating in the opposite direction to the crank shaft. 
So far as the mere motion of the piston is concerned an 
exactly similar result is obtained by rotating excentric 
and crank shaft in the same direction, as will be made clear 
by a study of Fig. 5. Let us consider the difference 
between these two arrangements as applied in a rotary 
engine of Mr. Zeitlin’s actual type. 4 Figs. 6 and 7 
we illustrate di tically what odiins Wetween the 
excentric and the connéocting-rod big end during the 
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oo 
or explosion stroke when respectively the ex- 
made to rotate oppositely to and in the same 


“ng : 
di Sion as the cylinders. Fig. 6, A is supposed to be 
the crank, B the excentric, and C the connecting-rod. 


When the piston is at its inner dead centre let us mark the 
xcentric at D and the connecting-rod bush at E. Imagine 
; moment that the excentric is fixed rigidly to the 
crank pin, and that the engine is turned through half a 

yolution. The point D remains stationary at F, but the 
a E moves round to G through the are F HG. The 
design of the engine, however, requires that the excentric 
whe' 
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the position shown in the third sketch. In other words, 


the excentric has to be rotated on the crank pin, so that the | 
point D may move from J to K. This is achieved by | 


turning the excentric clockwise through a right angle. 
The total relative movement between the excentric and 
the connecting-rod bush is thus the are K J L. 

In the alternative arrangement illustrated in Fig. 7, 
the motion of the point E is as before through the arc 
FHG. But this time the motion of the point D is anti- 
clockwise from J to K. Thus the net relative motion of 
the two points is through the small are K M L. | It will 
be seen then that the rubbing speed in the first case is 
three times as great as in the second. The rate of wear is 
correspondingly greater. In his first experimental engine 
Mr. Zeitlin adopted opposed rotations, but the important 
practical consideration we have just explained has led 
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Fig. 8 


him in his subsequent designs to abandon it in preference 
for rotations in the same direction. 

_ In the earlier arrangement the bush A, Fig. 8, surround- 
ing the crank pin and carrying the excentrics was rotated 
by a pair of gear wheels B C, the first fixed to the bush, 
and the second journalled on the crank shaft, but fixed to 
and rotating with the crank case. In the later arrange- 
ment the obvious method of driving the bush D is to employ 
two wheels E F connected by an idler G to give the required 
reversal of direction of rotation. It was found difficult, 
however, to get a three-wheeled 2-to-1 reduction train into 
the space available, and for this and other reasons Mr. 
Zeitlin evolved the patented system shown diagramma- 
tically in Fig. 9. In this system two wheels A B of a 
2-to-1 ratio a-e arranged inside an internally geared ring C. 
The wheel B is united to the crank pin sleeve D which 
carries the excentrics. The spindle of the wheel A is 
fixed to the rotating crank case E in line with the extension 


Piece F carrying the propeller hub, The ring Cis mounted | 





n the piston is at its outer dead centre should be in | 


on balls within a flanged diseG. This disc forms one web 
of the crank. It}is bolted to the crank pin and’ at H 
provides one of the journals whereon the crank case 
rotates. The journal H is bored to receive the spindle 
of the wheel A. It will be seen that the sleeve D is thus 


driven in the same direction as the crank case rotates in, 
and that, in fact, the ring C is exactly equivalent to the 
idler pinion shown in Fig. 8. 

There is another substantial advantage, besides that of 
reduced wear, involved in driving the excentrics and the 
cylinders in the same rather than in opposite directions. 
This advantage is concerned with the nature of the stresses | 

























Fig. 5 


, thrown upon the teeth of the gearing driving the*’excentric 


bush. Without going into an elaborate demonstration, 
we can only say that with the earlier arrangement the 
bending stress on the teeth of the wheel is reversed on: ¢ 
every half revolution, the average reverse stress being 


| practically equal to the average direct stress. With the 


later arrangement this serious practical disadvantage 
is avoided. 

Turning now to the general drawing, it will be under- 
stood that the side-by-side disposition of the nine excen- 
trices on the crank pin requires the nine cylinders to be 
correspondingly staggered round the crank case. It 
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Fig. 6 





The order of firing in the cylinders follows the sequence 
usual in rotary aero engines, namely, 1, 3, 5, 7, 9, 2, 4, 6, 8. 
The form of the central exhaust valve should be noted. 
It is in the nature of a ring which closes and opens an 
annular port in the cylinder head. The sparking plug is 
disposed at the centre of the ring, the idea being that the 
exhaust passing into the annular port round the inner 
and outer circumferences of the valve shall not cause any 
deposit in the neighbourhocd of the sparking plug. In 
our presence one of the cylinders of the first ine was 
removed after a run. We found that whilst the cylinder 
head beyond the larger radius of the exhaust valve was 
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coated with oil, the surface within the ring was clean. 

Tie electrical connection between the sparking plug 
and the distributing ring is a flat strip of stream-lined 
duralumin formed with an eye at one end toclip on to a 
button at the top of the sparking plug. The other end of 
this lead is fixed to the distributing ring by means of a stud 
and spring washer, constituting a selt-tightening connec- 
tion. The object of these details is to permit the ready 
removal of the cylinder in the least possible time. To 
effect this removal, the duralumin lead is first pressed 
slightly towards the cylinder until its eye is released from 
the plug button. It is then pushed backward—into the 
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Figs. 9 and 10 


seems hardly possible to combine the Zeitlin excentric 
crank arrangement with the co-planar cylinder disposi- 
tion found in the master connecting-rod and other types 
of rotary aero motors. Nevertheless, Mr. Zeitlin has 
succeeded in placing the cylinders in such a way that lack 
of balance arising from their being staggered has been 


| eliminated. Starting with the left-hand excentric as 


No. 1, the excentrics are associated with the cylinders in 

the following order :— 
Excentric, No. ... 1 23 465 67 8 9 
Cylinder, No. «. 18 3 6 554 72 9 


— 





plane of the paper, as it were, in the general arrangement 
drawing—so as to clear the cylinder. It now remains «nly 
to free the large nut that holds the cylinder within the 
screwed gland in the crank case. With this nut released, 
the whole cylinder can be lifted away, for, as usual, the 
valve rod and tappet rod are not mechanically connected. 
It will be noticed that the cylinder body is made in two 
parts, the inner part, the cylinder proper, being a separate 
entity from the outer part, carrying the radiating fins. 
The latter part is made in aluminium. 


The method_of operating the exhaust valves, and the 
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altitude control associated with it, is one of the most 
interesting features of the engine. Fig. 10 indicates in 

i form the essential ideas involved. The nine 
exhaust valves are operated by three cams A, B, C, formed 
on a sleeve which is extended to provide an internally 
geared wheel D. The cam member rotates on the sleeve 
of a gear wheel E fixed on the end of the crank shaft, and 
meshing with the internal gear wheel D through an idler 
pinion F pinned on the crank case. The cam member is 
thus driven at half the engine speed in the same direction 
as that in which the cylinders rotate. 

Associated with this drive of the cam member there is 
an altitude controlling arrangement. In an ordinary aero 
engine the power developed falls off as the height of the 
aeroplane increases, because (1) the percentage of oxygen 
in a given weight of air decreases as the altitude increases, 
and because (2) the weight ot air drawn into the cylinder 
decreases, for although the induction volume remains 





on certain other aero engines. As the altitude increases 
the pilot progressively withdraws the cam out of action, 
so as to retain in the cylinder more and more of the air 
drawn into it during the suction stroke, until the normal 
height for which the engine is designed is reached, at which 
height the cam K is fully out of action, and the exhaust 
valve remains closed throughout the entire compression 
stroke. The actual compression ratio varies from 4.5 to 1 
at or near the ground level up to 7 to 1 at high altitudes, 
although the compression volume remains constant 
throughout. 

It is claimed that the introduction into the cylinder, 
during the first part of the suction stroke, of a large 
volume of air in advance of the inlet of the combustible 
mixture from the crank case, entirely eliminates all 
possibility ot a back fire occurring through the retention 
in the cylinder of some part of the hot products from the 
previous working stroke. It is further claimed that the 
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end of the gun. ~,The height from the rail to the 
of the gun is about 9ft. 5in., and to the top of the wa 

4ft. Oin. Each of the wagons measures 35it. in lent 
over the headstocks and has a fixed wheel baso of 19 
with the bogies spaced at 18ft. centres. The whole ge 
is thus enabled to traverse @ curve of 9)it. radius 
The wagons are constructed entirely of steel, have gojj’ 
contained buffers, spring drawgear, and @ brake to each, 
bogie, of the hand-screw pattern. The width ovep the 
body of the wagon is 7ft. 10in.,and the maximum wid, 
of the vehicle 8ft. 2in. The wheels are 2ft. Yin. in diamotes 
and are on axles having journals 10in. long by Sin. diamete, 
and spaced 6ft. 6in. centres. When not employed ag ; 
complete unit, the set can be split into three units, each 
capable of carrying a sixty tons concentrated or distyj. 
buted load, or if necessary they can be run is twins 
which it is sometimes found necessary to do tor the eon. 
veyance of such loads as long wire cables. The tot 
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Fig. 1—SET OF THREE 60-TON FLAT BOGIE WAGONS ARRANGED FOR CARRYING LARGE GUNS 


constant the density of the air falls off with the altitude. 
In Mr. Zeitlin’s engine the distance A—Fig. 3—is such 
that the weight of air drawn into the cylinder at 12,000ft. 
altitude, together with that obtained from the crank case 
with the mixture, is sufficient to permit the engine to 
develop’its full rated power at that altitude. It naturally 
follows that at lesser altitudes the weight of air drawn in 
past the exhaust valve during the suction stroke is in excess 
of actual requirements. To obviate the engine thus 
running at low altitudes with mixtures that are too weak, 
Mr. Zeitlin arranges to open the exhaust valve again 
during a portion of the compression stroke, so that the 
excess air may be expelled trom the cylinder before it has 
time to mix thoroughly with the explosive vapour. The 
length of time during which the exhaust valve is held open 
on the compression stroke can be regulated to suit the 
altitude. In this way, if the regulation is properly 
attended to, the engine can be made to give the same 





absence of inlet valves conduces to a like result, while 
being an advantageous mechanical feature for other reasons. 
Other features of the engine to which special attention is 
called are the very complete scavenging effected by the 
extended movement of the piston during the exhaust 
stroke, the central situation of the exhaust, the fact that 
all the connecting-rods are of the same size and shape, and 
the similarity of the functioning of all the cylinders. 








Railway Wagons for War Traffic. 


During the past few years the abnormal demands 
made on the railway systems of the country have led to 
some difficult problems having to be faced by the traffic 
departments, in the way of transporting unusual loads. 
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weight of the three wagons amounts to 83 tons 18 ewt. 
3 qr., of which over 18 tons is represented by the cradle 
and bolster. The tare of each wagon is 21 tons 18 ewt. 
1 qr. 

The 30-ton plate wagon, shown in the photograph, was 
built last autumn in the company’s Gateshead works, and 
was designed specially to meet the want of a wagon tor 
the conveyance of plates of large dimensions. In order 
to bring the plates within the loading gauge and at the 
same time ensure as equal a distribution of the load as 
possible, the wagon was equipped with a channel and angle 
iron framework, and the main frame dropped on one side, 
after the fashion of a well wagon, to bring the lower edge 
of the plate as near to the ground as possible. The 
height to the top of the framing for supporting the plate 
is 10ft. 6in., and the angle at which the framing lies is 
arranged to bring the centre of gravity of the plate approxi- 
mately over the centre of the track. The maximum 
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Fig. 2—-WAGON 


power at all altitudes from the ground up to 12,000ft. 
The mechanical means whereby the exhaust valve is held 
open during a variable portion of the compression stroke 
are indicated in the sketch, Fig. 10. The tappet G, it will 
be seen, does not bear directly on the cam surface, but has 
interposed between it and the cam the end of a lever H 
fixed to a short shaft, which, at its other end, carries an 
arm provided with a roller J. All the nine rollers are 
arranged in cne plane, and pass in turn over a curved cam 
surface K pivoted to a fixed point at one end, and at the 
other ccnnected to an indicator handle under the pilot’s 
control. At the ground level the cam K is set fully in so 
that, as each roller passes over it, the associated tappet is 
lifted off the cam A, B or C, and the exhaust valve is 
accordingly held open during a portion of the compression 
stroke. For starting purposes the cam K is set fully in 
and acts to the same end as the decompression gear provided 
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FOR CARRYING PULLEYS OF 


No railway has, perhaps, experienced this phase of war 
activity more acutely than the North-Eastern Railway. 
It serves a district where all sorts of heavy engineering 
is carried on, and has been called upon to transport some 
great weights, such, for instance, as guns weighing up to 
150 tons. This class of traffic has necessitated the con- 
struction of special forms of trucks, and - we illustrate 
some otf these on page 404, and in the accompanying 
line drawings. 

In Fig. 1 is shown a set of three 60-ton flat bogie wagons, 
which was turned out from the Darlington locomotive 
works in the early part of 1917, for the purpose of con- 
veying large guns weighing,up to 150 tons. Two of the 
wagons, it will be seen, are spanned by @ cradle measuring 
36ft. from centre to centre, which distributes the weight 
of the breech end of the gun over these two wagons. The 
other truck is fitted with a bolster for carrying the muzzle 


LARGE DIAMETER 





Swain Sc.i 


dimensions of plate which can be accommodated are 
36ft. long by 13ft. l}in. wide, while the weight can be 
30 tons. The two bogies have 5ft. 6in. wheel bases, and have 
wheeis similar to those of the gun wagons. The distance 
between the centres of the bogies is 47ft. and the length 
overall 60tt. The minimum clearance between the main 
frame and the rails is 8*/;gin. Hand-operated screw 
brakes are fitted on all the wheels. The vehicle itself 
weighs 24 tons 15 ewt. 

Another special type of wagon, shown in Fig. 2 and one 
of the photographs, which was turned out from the York 
Carriage and Wagon Works of the company early last 
year, was designed specially tor the conveyance of pulleys 
of large diameter, so that they could be brought within the 
loading gauge. The construction of the wagon is, how- 
ever, such that it is adaptable to a variety of other loads, 
such as ship stern frames, roof principals, &c., and has 
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12-CYLINDER 400-H.P. AERO ENGINE 
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been found to be a very useful wagon It is of composite 
construction, having a steel undertrame and steel uprights, 
while the top booms are of timber reinforced by channels. 
The centre of the wagon is open to allow the load to project 
through, but the ends are decked over The load is carried 
by two transoms, or beams, spanning the top booms, which 
ean be moved to any position along the staging. Two 
lighter beams on the lower level serve to steady the load 
where it projects below the main frame. Tne wheels, 
again, are the standard 2it. 9in. diameter, and are each 
fitted with hand brakes. The overall width of the wagon 
is Sit. 5in. Its tare weight is 10 tons 19 ewt. and it will 
carry 15 tons. 

The last wagon which we illustrate was also completed 
early last year at the York Carriage and Wagon Works of 
the railway company. It is a well type of trolley, specially 
designed for the conveyance of propellers of large dimen- 
sions. The maximum size which can be loaded on this 
wagon to come within the North-Eastern Railway loading 
gauge is 14ft. across the square, and the greatest load for 
the wagon 20 tons. The wagon also lends itself to the 
conveyance of a large variety of other loads, and for this 
reason is provided with longitudinal and transverse 
beams which can be adjusted to the variousloads. The 


well is 18ft. long and is plated over for a width of 8it. 6in. | 


The height from rail level to the floor of the well is about 
2ft. 34in. The bogies are very similar to those of the 
plate wagon already described, but are placed at 29ft. 
centres. The length overall is 42(t. and the tare weight 
17 tons 2 ewt. 2 qr. 








The Fiat 400 Horse-power Aero- 
Engine. 


THE latest type of aviation engine to be produced by the 
Fiat Company, illustrated herewith, is of the twelve- 
cylinder type and develops 400 horse-power. In this 
new engine the designers have aimed at obtaining very 
complete accessibility, a reduced overall area, a very low 
weight per horse-power, and at producing a particularly 
“clean” engine. The cylinders have a bore of 120 mm. 
and a stroke of 150 mm. and are of steel, with a common 
water jacket for each group of six. The valves are placed 
in the cylinder head, but are covered by a metal housing, 
which adds to the “‘ cleanness ” of the engine and prevents 
any oil leakage. The overhead camshafts are operated 
by means of a vertical shaft and bevel gearing for each 
group of cylinders. There are four carburetters, carried 
on the outside of-the cylinders, in which position they are 
immediately accessible by removing the sides of the engine 
housing. Equal accossibility is obtained for the magnetos 
by driving them from a central cross shaft, each magneto 
being placed between two carburetters. With this design 
it is claimed the mechanics have complete accessibility, 
merely by the removal of the engine housing, to the car- 
buretters, the plugs, and the magnetos, the only parts 
considered likely to require frequent attention. The 
propeller is of the geared-down type, with a ratio of 1 to 
1.51, and for war purposes a gun was arranged to be fired 
through it. The normal engine speed is 2300 revolutions, 
at which speed 400 horse-power is developed. At the 


(2) to conserve and co-ordinate for the national use the 
experience brought together by the war and generally to 
develop the progress and standardisation of inspection in 
the engineering, chemical, and allied industries. It is 
intended in the near future to make arrangements for 
series of meetings at which papers on subjects connected 
with inspection will be read and discussed. It has fre- 
quently been pointed out thas methods of carrying out 
inspection, even in cases where specifications and tests 
have been standardised, are not uniform. One of the 
objects of the association will be to introduce uniformity 
of method amongst its members. 

Membership is not confined to officials of the Ministry 
of Munitions Inspection Department, but is open to 
officers of similar status in any other Government Depart- 
ment whose work is purely inspection or mainly connected 
with technical and scientific subjects in which inspection 
is concerned, also to persons of standing in the engineering 
and allied professions who are interested in inspection 
matters. 

Until permanent offices can be arranged the postal 
address of the Association will be the Hotel Metropole, 
Northumberland-avenue, London, W.C.1. Mr. W. Haynes 
Smith is the honorary secretary. 








PAVEMENT TEMPERATURES. 





In this country the effect of solar heat on paving 
materials is not of great importance, but in hotter climates 
the sun’s heat has a very considerable effect on the choice 
of materials with which it is possible to surface roads and 
footways, and in this connection some investigations 


| earried out in Chicago, and described in the Engineering 


maximum engine speed of 2500 revolutions the power is | 


150. The engine, when empty, weighs 7701b., with 
cooling water 826 lb., and with all on 890 1b. The weight 
per horse-power, with water and radiator, is 1.91b. The 
engine has @ guaranteed petrol consumption of 8.4 oz. 
per horse-power hour, and a minimum consumption of 
‘. 4 0%. per horse-power hour. . 








THE TROHNICAL INSPECTION ASSOCIATION. 





P A NEW association, called the Technical Inspection 
/ ssociation, has recently been formed. It is the outcome 
of the Ministr 


1S activities will be directed (1) to maintain intercourse 


&nd promote mutual assistance among its members; | 


News Record by Mr. G. S. Eaton, are decidedly instructive. 
Another direction in which paving materials will be more 
seriously considered in the future is the influence their 
temperature, when subjected to the sun’s rays, has on the 
life of rubber tires. The investigations just mentioned 
were made during the height of summer, when the official 
maximum temperatures recorded were about 102 deg. Fah. 
During the middle of the day the effect of the pavements 
in heating the air above them was noticeable, as thermo- 
meters lft. and 4ft. above the roadways read from 3} deg. 
to 44 deg. higher than over a lawn in the sun. Over the 
asphalt the readings averaged | deg. higher than above the 
concrete, and 4 deg. higher than above the brick. After 
7.30 p.m. the temperatures above the surfaces were 
practically the same as those of the surrounding air. 
The presence of large lawns and shade trees probably 
hastened the cooling, and somewhat different results might 
be expected in the closely built-up sections of a city. 
Temperatures in the shade, 30ft. away, were not influenced 
by the pavements. Curves given by Mr. Eaton show that 
at the actual surface of the roadway a temperature of 
123 deg. was attained with an asphalt surface, while, 
in similar conditions, a brick road only reached 116 deg. 
and concrete 110 deg. The temperature over grass was 
just over 102 deg. Another feature brought out by the 
curves is the much more rapid heating and cooling of 
brick roadways as compared with concrete. 








In connection with the ‘ Safety First ’’ movement, 
Mr. F. Hone, of the Publicity Department, London and 
North-Western Railway, Euston-square, N.W. 1, has 
patented a system whereby the lavatory water tanks on 
railway carriages can be refilled without a man going on 
to the roof. Labour is thus reduced and greater safety 
secured. L 


THE programme of new works sanctioned by the United 
States Railroad Administration was estimated at 

, 500,000,000 dols. Owing to the failure of Congress to 
make the requisite appropriation for the railways before 
it rose, the money for the new works is not available. 
The Director of Capital Expenditure has therefore ordered 
| that no new work exceeding a cost of 1000 dols. is to be 
| put in hand without the consent of the officers of the 


‘ y of Munitions Inspection Department, and | owning company. As the programme was, in part, 


arranged so as to find work for returning soldiers, the 
result is very disappointing. 





The Work of the British Marine 
Engineering Design and Con- 
struction Committee. 

By A. E. SEATON.* 


THE ultimate aim with which this Committee started, 
and perhaps the most pressing object the Committee then 
had in view was the unification of all the rules which 
govern the design and construction of marine machinery, 
especially of those pertaining to boilers, and it is hoped 
that the new rules will be found equally acceptable by the 
Board of Trade as by the Registration Societies, and 
used by them all as a means of ensuring the safety and 
efficiency of boilers designed and constructed for marine 
purposes. 

The Committee had to examine and consider four sets 
of rules which, more or less, had controlled both the design 
and construction of marine boilers, and they had to find 
justification for putting the rules of the Register Societies 
on the same footing as those of the Board of Trade. — 

To begin with, however, they found that another impor- 
tant Government Department, devoted to the consideration 
of all marine engineering matters, viz., the Admiralty, 
had some years ago practically employed the rules of 
Lloyd’s Register in the design of cylindrical boilers of 
all sizes for use in his Majesty’s service, and that whatever 
rules the Admiralty had used in recent years, the thick- 
ness of the shell plates of naval boilers was no more than 
those given by Lloyd’s Rules and very much less than 
those permitted by the Board of Trade. They found 
also that while the rules of the British Corporation and of 
the Bureau Veritas differed in form, the results obtained 
from them practically agreed with those of Lloyd’s Register. 

Now the Registration Societies are voluntarily consti- 
tuted bodies, who are quite free to make arid insist on 
compliance with the rules for the construction of boilers 
as for every other part of a ship that is to receive their 
imprimatur of classification ; that is, to have a class assigned 
which is to owners, shippers, and underwriters a sure 
indication and warrant of character. With the Board of 
Trade things are somewhat different. To begin with, 
they have statutory authority to do certain things, but 
they have no competition or other active motive to spur 
them on or even to make them keep abreast of the times. 
There is, therefore, always the temptation to “‘ wait and 
see.”” No Board of Trade officer will gratuitously take 
risks which may bring censure on himself, while he may 
get no recognition, however successful his efforts may 
prove. His sole function is to certify that a boiler or some 
other part of a ship is safe according to rules given him for 
guidance. If he has any doubt, as the late Sir William 
Siemens once said to the members of this Institution, 
“the remedy to which the surveyor flew is an added 
quarter of an inch somewhere.’? Notwithstanding all 
this, the Committee felt that it required some temerity 
to turn down a Board of Trade rule, and to adopt one 
from the Registration Societies, seeing that the sole function 
of the Board of Trade was to ensure safety on @ ship. 

The members of the Committee, however, took heart 
of grace when it was brought home to them that there 
were after all many thousands of boilers of all sizes designed 
and constructed in accordance with the rules of Lloyd’s 
Register and other Societies, which were still working at 
the assigned pressures without bursting and apparently 
without any serious trouble—not even mishaps—in all 
parts of the world and under very varying conditions. 
That such boilers are efficient in every sense of the word 
must be so, or surely owners would soon have complained, 
and their complaints would have been voiced by the 
Technical Committee in such a way as to be heard by the 
Chief Surveyor. 

The Committee also remembered that the boiler is no 
longer designed as to details and scantlings by the foreman 
boilermaker in his oftice, but by an expert and skilled 
draughtsman in accordance with definite rules. In fact, 
the marine boiler is now so designed and constructed as 
to be safer even without any hydraulic test than were the 
older boilers with one, and they really require such a test 
much less than do the engine cylinders and fittings through 
which the steam passes from them. 

At the outset the Committee had to consider the mean- 
ing and bearing of the expression ‘‘ Factor of Safety,” 
as the Board of Trade lay so much stress on it. It was 
examined and found to be really a figure of speech rather 
than any assurance for the safety of a boiler. It is, in 
fact, merely the ratio of the ultimate stress required to 
rupture the plates to that which they are subject to when 
the pressure in the boiler is that allowed on the safety 
valves by the Board of Trade Rules. For a boiler 15ft. 
in diameter and a working pressure of 200 1b. per square 
inch the factor of safety by the 1918 Board of Trade Rule 
was 4.5; by the British Corporation it is 4.01; by the 
Admiralty it is 3.3; by Lloyd’s Rule it is 3.96. For 
thicker plates, as with larger boilers and higher pressure, 
Lloyd’s factor becomes less, so that for a boiler 17ft. 
diameter and 200 1b. working pressure it is 3.87. That 
is to say, a boiler made under Lloyd’s Rule for 200 lb. 
pressure would pass for 194 1b. by a rule which had 4 as 
a factor of safety. In other words, the difference allowed 
is 3 per cent., or putting it another way, 6 Ib. of the margin 
of 200 lb. which it is supposed to have before permanent 
deformation could take place is used up. With the old 
pees of Trade factor of 4.5 the working pressure was only 
173 Ib. 

It was concluded to be quite unnecessary now to test 
boilers by water to double the working pressure ; in fact, 
there is the possibility that instead of such a proceeding 
being a source of safety, it will become a cause of damage 
to the structure, especially to the staunchness or tightness 
of the joints. The opinion has been expressed and strongly 
supported that the test pressure should no longer be any 
multiple of the working pressure, but rather that it should 
be an added excess such as is provided in the rules of the 
British Admiralty and many foreign authorities. The 
Committee would have been content with 100 1b. margin 
over the working pressure as being sufficient for every 
purpose for which such a test is designed. They were 
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willing, however, in deference to the views of the Board 
of Trade, to adopt for the present a rule which was still 
@ multiple, but also had an added constant, viz.:— 

‘“* Hydraulic test pressure is to be 50 1b. in excess of 
one and a-half times the working pressure for 
all new boilers, but is not to exceed one and 
a-half times the working pressure for boilers 
which have been in use.” 


Consequently the following obtains for the hydraulic 
“test of a boiler the working pressure of which is 200 lb. 
per square inch :— 

If for the British Admiralty 290 lb., viz., working pres- 
sure with 90 lb. added. 

If for the French authorities 285 lb., viz., working pres- 
sure with 85 lb. added. 

If for the German authorities 2751b., viz., working 
pressure with 75 lb. added. 

If for the Italian authorities 271 Ib., viz., working pres- 
sure with 71 lb. added. : 

If for the Board of Trade (Marine Department, 1918) 
400 lb., viz., twice working pressure. 

If for the Board of Trade (Land) 300 Ib., viz., 1.5 x 
working pressure. 

As recommended by the Committee, 
(1.5 x working pressure) + 50 Ib. 

That is, the margin in this case over working pressure 
will be 150 1b. by the rule proposed. 

But even with this the Board of Trade are not content, 
for they have established recently the minimum limit 
of 1.75 times the working pressure, so that for a boiler 
made for 240 1b. it must be tested to 420 1b. instead of 
410 lb. by the rule; or against the 330 1b. which would 
satisfy the naval authorities, or to the 360 lb. with which 
another department of the Board of Trade is satisfied for 
locomotives, which not only draw trains in the open 
country, but stand in the midst of hundreds of passengers 
in stations. 

The Committee have had in mind, when dealing with 
shell plates, furnaces, stays, &c., that the load on them is 
always applied and removed in the gentlest way possible ; 
that during those operations as well as while the load is 
carried there is very little variation and, such as there is, 
made without shock. Under these circumstances such 
@ material as steel may be trusted to sustain continuously 
for an indefinite period quite a high stress—such a stress, 
indeed, as might be dangerous to structures subject to 
serious changes in intensity of stress, and especially so if 
liable to shock in the process. 

Such a stress may be quite a half that necessary to pro- 
duce permanent set, and therefore more than a quarter 
that of the ultimate strength—that is, the so-called factor 
of safety may be less than 4. 

Formerly marine boilers were liable to a considerable 
amount of corrosion; the deterioration due to this cause 
was the same whether the plates were }in. or l}in. in 
thickness. To provide for this Lloyd’s Register Rule 
contained an added quantity of fin. or, as we call it now. 
*/sin. The Board of Trade Rule contained no such pro- 
vision. : 

Moreover, the Board of Trade have no responsibility 
for the lifetime of a boiler, their certificate being for one 
yearonly. This certificate is renewable only on the annual 
examination of the boiler, whereas the Registration Societies 
have to consider a very long life for the boiler. 

The amount of corrosion in marine boilers is now 
generally very slight, and with carefully kept ones it is 
negligible. The Committee, however, decided to con- 
tinue the provision for the possible contingency and also 
by way of tolerance for blemishes and inequalities of 
thickness in the plates, but were satisfied that */,,in. was 
sufficient. They also have carried out this method of 
tolerance and allowance for possible corrosion throughout 
in the rules. 

The Committee have, of course, recognised throughout 
that any rule which is to command respect must be made 
with due regard for the material to which it is to apply. 
They came to the conclusion that, in a general way, it was 
best to adopt the rules and tests of the British Engineering 
Standards Association and to recommend for use in the 
manufacture of marine boilers the materials there specified. 
It is therefore specified that, in general, boiler shells and 
longitudinal stay bars shall be made of the Standard 
28/32 tons tensile steel; that flanged portions and those 
parts exposed to flame, also screwed stays and rivets, 
shall be of the standard 26/30 tons tensile. Steel man- 
facturers would then be able to keep stocks of ingots and 
billets, and even have some plates ready for conversion 
and thereby reduce both the cost of production and time 
of delivery. 

At the same time it should be observed that the Com- 
mitte make no attempt to dictate in such matters, for it 
is always open to any boiler maker to apply for and to get 
permission to use steel of even a higher tensile than 35 tons 
should he so desire, or he may use 26/30 tons steel for 
boiler shells if he prefers. 

As regards furnaces, the Committee’s rules are modified 
from the existing ones in the direction of increasing rather 
than decreasing the thickness of the corrugated and ribbed 
variety and of limiting the thickness of the plain sorts. 

The rules for the staying and stiffening of flat surfaces 
have been modified chiefly with the view to rendering 
the rules more elastic, and thereby giving the designer 
greater freedom in the choice of scantlings as well as in 
methods of design and construction. 

The stresses permitted on stays have been increased 
somewhat, but those proposed are still very moderate, 
even after the stays are corroded to the full extent provided 
for in the rules. 

With regard to the screwed stays there was some con- 
troversy. The number of threads, nine per inch as recom- 
mended by the British Engineering Standards Association, 
was finally accepted as practically the best for all dia- 
meters, also that the number of threads, six for the larger 
stays, should be accepted as satisfactory. The material 
suitable for them was examined. and it was found both 
by the evidence of those who had had considerable expe- 
rience with them and that obtained from some experi- 
ments carried out at the desire of the Committee, that 
wrought iron as made from the products of the puddling 
furnace withstand both corrosion and the stress coming on 
them when the boiler is at work better than those made 
from an ingot produced material, even when the chemical 
compositions are, practically _identical. 


350 Ib., 


viz., 


The length of the screwed stays in proportion to their 
diameter was thought to be an important factor in con- 
sidering the durability of those connecting the com- 
bustion chambers to the boiler shell. It seemed that 
endurance depends very much on the angular displace- 
ment which occurs through the differences of temperature 
and expansion of the chamber plates and shell plates ; 
also that the longer they were in proportion to the diameter 
the more elastic would be the structure and therefore 
less tendency to strain particular members of it. 

It was found that whereas all material used for screwed 
and other solid stays must be tested and proved fit for 
service, there was no such safeguard provided by any body 
for stay tubes. These are usually of iron in the mercantile 
marine, with no evidence or warranty as to its origin, 
strength, or elasticity. 

It was also noted that while the Board of Trade had a 
definite rule for fixing the thickness of the smoke tubes, 
there was no expressed criterion for the quality of their 
material. The Committee had evidence which left no 
doubt that it was often very indifferent, and even some- 
times so poor as to break away in the process of expansion 
in the tube holes when done by a roller expander. 

After a friendly conference with the leading firms 
engaged in the manufacture of these tubes, the Committee 
were able to draw up an acceptable specification for use 
whereby the quality’and supply of these tubes will in the 
future be satisfactory without being any more costly than 
formerly. 

Experience in the mercantile marine with smoke tubes 
made of steel does not appear to have been such as to 
encourage their further extended use. On the other 
hand, in the naval service steel smoke tubes are in exclusive 
use and they have given every satisfaction. 

The Committee have come to the conclusion, however, 
that if such tubes are made of very mild steel with an 
ultimate tensile strength not exceeding 26 tons per square 
inch, neither the general corrosion nor the pitting will be 
any worse than that experienced with iron ones. Such 
tubes will be no more costly and probably be easier to 
obtain, due to the general and ready supply of basic steel 
suitable for the purpose, and therefore more easily obtain- 
able than puddled iron products. 

It was not, of course, really a function of this Committee 
to standardise the details; they were, notwithstanding, 
of opinion that the time had come when something of the 
sort should be attempted whereby economy in manufac- 
ture could be effected without any sacrifice of efficiency. 
This Committee have made some few reforms in a tentative 
way which will to a small extent pave the way for the 
work of the Committee which has been recently appointed 
for this express purpose, so that it may continue the pro- 
cess to an extent deemed desirable for economic ends. 

For the vertical type of boiler there appeared to be no 
very special or definite rules in existence. As these boilers 
have been and still are in very general use, especially 
those of the Cochrane type, beth for eux lury purposes 
n all cl.ss.s of ships and for tie main mac! ine y in 
smi'er vess‘ls, the Committee decided that it ought to 
establish such rules as would ensure that these boilers 
shall be as safe when made in accordance with them as are 
the ordinary horizontal cylindrical boilers. 

As the fittings and mountings of a boiler are beyond 
question required to be as carefully designed and manu- 
factured as the boiler itself, the Committee have devoted 
considerable time to the consideration of all that pertains 
to them. The use of steam at high pressure and conse- 
quent high temperature had years ago imposed on the 
makers of stop valves, safety valves, &c., the necessity 
for considerable improvements in design and greater care 
in the selection of material for their construction as well 
as in the workmanship. To-day, with even higher pres- 
sures and with the steam superheated to 550 deg. Fah., 
and in some cases even higher, it is absolutely necessary 
to use only such material as can show a fairly good elonga- 
tion with sufficient strength at those high temperatures. 
For the boxes cast steel, and even good cast iron, is quite 
trustworthy ; but the ordinary bronze formerly used by 
engineers is not so, for at even comparatively low tempera- 
tures the copper-tin bronzes lose much of their tenacity 
and more of such toughness as they possessed when at 
100 deg. Fah. 

It has been shown that by the addition of small quan- 
tities of lead to such bronzes they can maintain good 
strength and toughness even up to 550 deg. Fah. There 
are also other bronzes which are strong and tough at 
600 deg. Fah., and in some cases at even higher tempera- 
tures. For the valves and valve seats of stop and safety 
valves care should be taken to use only such bronzes as 
possess these properties. 

Cast iron can now be easily supplied with a tenacity of 
9 tons per square inch without trouble or extra cost ; the 
Committee are therefore justified in demanding that 
mountings and fittings exposed to boiler pressure shall be 
made of such cast iron. When the temperature exceeds 
420 deg. Fah. it considered that steel should be used, as 
it retains a toughness at that and higher temperatures 
such as to command confidence, even more than the very 
high tensile cast iron now obtainable. In fact, the cast. 
iron now in use by engine builders is so much better than 
that employed when the Board of Trade rules were made 
that there is good reason for a reconsideration, if not a 
complete removal, of many of the vetoes contained in the 
book of instructions, and likewise there is good reason for 
a reconsideration of the unqualified confidence reposed in 
brass as compared with cast iron for many fittings. 

Considering that to-day the use of natural draught— 
that is, the very moderate pressure prcduced by chimney 
exhaust—is becoming to a great extent limited, and that 
with forced draught now so common the rate of combustion 
due to it as well as to the quality of the fuel burnt, causes 
the product in the form of steam to vary very much ; 
and, further, seeing that so many boilers now have no 
grates at all, the area of grate can no longer be taken as a 
reliable criterion for the size of all safety valves. The 
Ccmmittee have therefore decided to turn to the total 
heating surface as a surer and more certain basis for the 
purpose of deciding the size of safety valves, inasmuch as 
this is a fixed and unalterable quantity, easily ascertained, 
and has always been taken in specifications and contracts 
as the measure of the power or capacity of the boiler for 
steam production. Moreover, heating surface has been 
adopted long ago by the marine authorities in several 





toreign counties as well as by locomotive engineers and 


others in this country as the basis for such calculations 

It is quite true that the production of steam per squarg 
foot of surface may be increased very considerably } 
extreme forcing of the fires or by using fuel of very high 
calorific value; but in practice in a merchant ship the 
limit of production is not difficult to estimate, and by the 
Committee’s rule the boilers will have valves sufliciently 
large to pass all the steam made under even extreme 
mercantile conditions. Moreover, they will be such as 
have been usually fitted to similar boilers having an equal 
amount of heating surface and subject to forced draught 
designed to accord with the Board of Trade rule. More. 
over, the sizes as so prescribed are limiting ’minimun 
ones ; it is therefore open to any one to fit larger valves 
if they are not deemed sufficient to pass the tests for 
accumulation. The Committee were not concerned with 
extreme cases such as may occur with naval ships but must 
be extremely rare in the mercantile marine ; its function 
was simply to find a rule for guidance when dealing with 
the boilers in everyday use, which would ensure that 
valves made in accordance with the rule would in practice 
pass as much steam as the boiler could produce. 

Incidentally the Committee were induced to question 
what was really meant by the title a ‘‘ safety valve ” ang 
how it fulfilled and justified this title. In the very early 
days, with box boilers made of thin plates, untested 
materials, and by hand labour for a working pressiire of 
10 Ib. or even 20 Ib. per square inch, a very small amount 
of accumulated pressure would approach the danger 
point ; in fact, 20 1b. beyond the load on the valve might 
have caused serious local damage to such a boiler, even if 
it did not effect structural damage and blow it up. To-day 
an additional 20 Ib. would have no deleterious effect what. 
evet.. This, however, is the limit allowed by the Board 
of Trade rules for a boiler, the working pressure of which is 
200 Ib. 

With mcdern boilers having such large margins of safety 
as they really possess, it seems very wasteful that the 
safety valves should be so large as to dissipate so much 
potential energy every time the normal demand on the 
boilers for steam is checked for the moment from such 
causes as arise out of the navigation or temporary derange- 
ment in the engine-rooms. It is to avoid some of this 
waste that the Committee propose that only one valve 
on each boiler shall be loaded near to the working pressure 
allowed, while the others shall have a higher load. 

It was pointed out that while the size of the valves and 
passages leading to them should vary inversely as the 
pressure per square inch, this rule did not apply to the 
waste steam pipe, inasmuch as the pressure in it varied 
only slightly, and that whether the load on the valves is 
60 Ib. or 260 lb. for the same length of piping, the diameter 
should not be very different. It is true that with the 
higher pressure at the issue from the valves there will be 
@ higher pressure at issue from the waste pipe, and conse- 
quently there might bea smaller pipe. But the Committee 
came to the conclusion that as the difference was so small 
there should be cne Rule only which, while prov.dng a 
somewhat large pipe for high pressure, was not too small 
for any low-pressure boilers. It was also thought there 
should be a limit to the load on any individual valve so 
as to keep the springs and gear generally within reason- 
able and workable sizes. 

For the high pressures now obtaining, and likely soon 
to be higher, throughout the mercantile marine, ordinary 
stop cocks are by no means satisfactory, inasmuch as, 
if they are packed tight enough to avoid leakage, the plugs 
are difficult to turn. Moreover, the shells are very liable 
to deform sufficiently under high pressure and high temper- 
ature to permit of considerable leakage. They do possess, 
however, certain good features which are absent from 
valves generally ; attempts have been made with a fair 
amount of success to produce a valve which will answer 
every purpose that a cock serves. The necessity for 4 
really good substitute for a cock is now recognised, and 
the Committee expect that the demand will so stimulate 
invention as to produce a supply of even better valves 
than those which are acceptable now as answering their 
purpose. 

Troubles with steam pipes still continue to be expe- 
rienced, and the casualties in the machinery department 
of ships arise more often from damage to pipes than to 
either boilers or fittings and mountings. The Committee 
decided, therefore, that it was a duty incumbent upon it 
to examine into the causes and to establish rules and other 
means whereby these troubles should be eliminated. It 
was clear to the members that however well the pipes 
were designed and made and of whatever material they 
were constructed, there would be no real safety unless 
adequate and effective means were provided for anchoring 
the lines of piping so as to take the thrust due to pressure 
as well as to expansion when hot. It was also equally 
necessary that there should be provision for permitting 
longitudinal expansion without entailing an unnecessarily 
severe thrust either on the anchorage or on any of the 
parts to which the pipes are connected. Furthermore, 
as the line of piping is in a ship in motion and liable at 
times therefore to severe shocks, and always to a very 
considerable and violent amount of movement from the 
waves’ action, it must be hung and supported or in some 
good way secured to avoid straining at the joints at each 
end and at all intermediate parts. For such things no 
precise rules or formule can be made ; nevertheless atten- 
tion to these points is of paramount consideration, and 
especially in large ships and ships which are full of 
machinery. 

Copper which had been so largely—almost exclusively— 
used in the past for every sort and size of pipe on account 
of its malleability and the ease with which it could be 
brazed and jointed to flanges, is no longer a necessity. 
From its inherent softness it stretches on very little provo- 
cation and is therefore quite unfit for general engineering 
purposes; it is also liable to serious deterioration by 
“‘ gassing ’’ when being brazed or exposed to heat for 
normalising or any other purpose. Moreover, in continu- 
ous service it acquires a crystalline state that renders 
such heat treatment to normalise it a necessity. Our 
predecessors were apparently in happy ignorance of these 
things, and they derived satisfaction from the careful way 
in which they planished all their important copper pipes 
and thus hardened the substance and made its surface 





beautiful, and thereby raised the yield point very con- 
siderably. 
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After consultation with two or three eminent metal- 
jurgists and manufacturers of “ee pipes, the Committee 
decided to discourage the use of all brazed copper pipes ; 
to encourage end even in certain cases to insist on the use 
of solid-drawn ones, and to prohibit their use altogether 
with steam over 180 Ib. pressure when the diameter exceeds 
6in. The stress allowed by the Board of Trade rules for 
copper pipes is really much too high, unless there is alloyed 
with the copper arsenic or some other equally beneficial 
element whereby the yield point is raised above 6000 lb. 

The Committee now insist that only arsenious or other 
equally strong copper shall be used, and that tests must 
be made of it to ensure that coppersmiths and engineers 
shall have such material as to warrant the thicknesses 
given by the rules. 

Jron and steel steam 9 have been in use for a con- 
siderable time, but the rule of the Board of Trade which 
was applied to determine the thickness of every sort and 
size of iron and steel pipe was based on the first trials with 
wrought iron ones made by welding or riveting of plates 
made with untested material and by hand treatment in 
ordinary smiths’ fires. 

To-day solid-drawn steel pipes can be obtained up to 
24in. diameter and welded steel and iron ones of any size. 
But the Board of Trade have not in the past permitted 
steel pipes to be used when simply welded only ; if @ pipe 
is labelled ‘‘ steel’ it is required that a cover strap be 
fitted over the weld and riveted to the pipe. If there is no 
restriction as to the nature or quality ot the steel, this is 
probably a wise precaution ; but the same may be said 
with good reason of that which is labelled ‘‘ iron,” and 
which proved to be such. : 

The Committee caused very searching inquiries to be 
made as to the welding properties of both iron and steel, 
and, further, they tried to discover what tests should be 
applied to either material to prove its capacity for reliable 
welding. The results were such as to convince them that 
iron and steel can be welded equally well if the proper 
kinds of metal are used. That if ingot iron or if very mild 
steel were used with clean fires or gas flames, and if the 

rocess of welding involved the working of the metal by 
mmering or rolling, the jointing could be depended on 
quite as surely as if the material were iron produced from 
a puddling furnace. It was decided, therefore, that, pro- 
vided these conditions were observed and the materials 
had been proved as fit for the purpose, there was no need 
for any cover strap. 

The stress permitted on solid-drawn steel pipes by the 
Board of Trade had been only 3000 lb. per square inch, 
the same as was allowed on welded iron or even on copper. 
Lloyd’s and the British Corporation rules, however, had 
allowed 6000 Ib., and the British Admiralty 6740 lb. The 
Committee considered therefore that 6000 lb. was reason- 
able and by no means too much, and although with this 
allowance the thickness of pipe prescri may be too 
small in some cases to permit of screwing on the flanges, 
there is nothing to hinder any one from supplying them of 
greater thickness if that method of flange attachment is 
preferred. 

There are, however, other methods of attaching flanges, 
and it is to be expected that invention, when stimulated, 
will produce still more, so that thinner pipes may be used 
in ships where weight of machinery must be kept down. 
For the smaller pipes, if need be, the makers could swell 
the ends as they do for stay tubes. 








CrystaL Patace Enoineertne Socrety.—The ‘ Wilson 
Premium ” for the best paper read before this society during 
the past session has been awarded to Mr. G. M. Hall for his paper 
entitled ‘‘ Lighthouses and their Construction.”’ Other papers 
read during the session were :—‘‘ Glass and its Manufacture,” 
by T. Hyatt; “‘ Railway Signalling,” by E. W. Geary; ‘‘ The 
Development of Brazil,” by A. de P. Lopes; ‘“ The Railways 
of England,” by C. J. J. Roberts ; and ‘‘ Canals and their Con- 
struction,” by C. R. Selby. The premi was ded to Mr. 
G. M. Hall by Mr. W. Noble Twelvetrees, M.I. Mech. E., Presi- 
dent of the iety of Engineers—to which the Crystal Palace 
Society is affiliated—on the occasion of the 139th distribution 
of certificates at the Crystal Palace School of Practical Engineer- 
ing, at which he presided on April 16th. 


Tae InstiTvuTE or Metats.—The spring and autumn’ meetings 
of the Institute of Metals will be held respectively in London 
on May 19th and in Sheffield on September 24th and 25th. At 
the former Professor F. Soddy, F.R.S., will deliver the ninth 
annual May lecture on ‘‘ Radio-Activity,” for which cards of 
invitation may be obtained from Mr. G. Shaw Scott, M.Sc., 
36, Victoria-street, 8.W.1, upon receipt of a stamped and 
addressed envelope. The Sheffield meeting will be the first pro- 
vincial ormeega | of the Institute to be held since the war. The 
headquarteis will be at the University of Sheffield. Members 
will be received by the Lord Mayor at the Town Hall, and there 
will be visits to works and other functions beside the ordinary 
business of the reacing and discussion of metallurgical papers 
and reports. Those desirous of participating in the Sheffield 
meeting should communicate at once with Mr. Shaw Scott, 36, 
Victoria-street, Westminster, S.W. 1. 


Tae Royat Instrrution or Great Brrrain.—The following 
lectures have been arranged for the after-Easter Friday dis- 
courses at 5.30 p.m.:—May 2nd, Professor John W. Nicholson, 
F.R.8., ‘‘ Energy Distribution in Spectra;” May 9th, Sir 
George Macartney, K.C.I.E., ‘‘ Chinese Turkistan: Past and 
Present ;” May 16th, Sidney F. Harmer, F.R.S., “ Sub- 
Antarctic Whales and Whaling ;"’ May 23rd, Sir Alexander C. 
Mackenzie, ‘ Hubert ego eo & His Work and Place 
song British Composers ; ” y 30th, Sir John Rose Bradford, 
K.C.M.G., F.R.S.,‘‘ A ‘ Filter-passing’ Virus in Certain Diseases ;”” 
June 6th, Professor Sir Ernest Rutherford, F.R.S., ‘‘ Atomic 
Projectiles and their Collisions with Light Atoms.” Courses 
of lectures at 3 p.m.:—‘ British Ethnology: The People of 
Wales and Ireland,” by Professor Arthur Keith, F.R.S., four 
lectures, Tuesdays, April 29th, May 6th, 13th, 20th; ‘‘ Listen- 
lug under Water,” by Professor W. H. Bragg, F.R.S. (the Tyndall 
Lectures), two lectures, Tuesdays, May 27th, June 3rd; 

Clutches,” by Dr. H. 8. Hele-Shaw, F.R.S., M. Inst. C.E., two 
lectures, Thursdays, May Ist, 8th; ‘‘ Intensive Cultivation,” by 
Professor Frederick Keeble, F.R.S., two lectures, Thursdays, 
May 15th, 22nd; “ The Balkans,” by Sir Valentine Chirol, 
two lectures, ge ge May 29th, June 5th; “ Chapters in 
the Psychology of Industry: Essential Considerations in 

Susiness Organisation, and the Consequences of their Compara- 
tive — in Modern Times, (1) Fourier and other Pioneers 
in the Movement for the Humanising of Industry, (2) Modern 
Industrial Organisation : Where it Fails to Observe the Humani- 
ties of eoreg and the Result,” by Professor H. 8S. Foxwell, 
two lectures, aturdays, May 3rd, 10th; ‘‘ Cesar’s Personal 





i ter as seen in his Commentaries,” by Mr. J. Wells, two 
Jae Saturdays, May 17th, 24th; “‘ The Italian Front,” by 
us M. Price, two lectures, Saturdays, May 3lst, June 7th. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


An Excited Iron Market, 


TuE holidays have been very general this week. 
Most of the works are shut down for the whole of the week, 
@ reason additional to the holidays being the necessity for 
repairs, which in many cases have become urgent. Last 
week’s unprecedented conditions continue. e market 
is all excitement regarding the new prices to operate from 
May Ist. No one knows what to expect. Staffordshire 
marked bar makers have not yet determined their increase, 
but the rumoured advance of £4 or £5 in many quarters 
is still deemed impossible. Such a charge would lay 
ironmasters open to a charge of profiteering. There will, 
it is stated, be concerted action throughout the trade of 
the kingdom. Already the Scotch and English makers 
have met to consider the question of a joint arrangement. 
It is understood that the English producers proposed that 
for a period of two months quotations for export business 
should be free, and that the following, among other steel 
prices, should be quoted in the home trade, viz., £16 10s. 
for angles, £17 for ship plates, and £19 10s. for boiler plates. 
The Scotch steel producers had been informed by the 
hematite makers north of the Tweed that their price for 
pig iron after May Ist would be £9 5s. per ton, which is 
about 40s. per ton more than the pig iron used in the basic 
process in England. It is understood that the prices set 
out above were not definitely accepted, and will be further 
considered. The amount cf business done to-day (Thurs- 
day) in Birmingham in any department was small. Buyers: 
did not like facing the new prices, and sellers would not 
contract except at the advanced rates to rule from the 
end of this month. More sales were made in pig iron pro- 
portionately than in rolled iron and steel. The extra- 
ordinary prices now talked about in the trade are holding 
back the export trade much moré thin the home trade. 
Foreign buyers, surVeying all the resources of supply, 
reckon that with freer and cheaper transport, values are 
bound to move substantially lower, and they are afraid 
of the bottcm falling out of the market when peace con- 
ditions ensue. There is, accordingly, hesitation about 
placing new business. Shipping inquiries are plentiful 
enough, but they do not mature, except to a comparatively 
small extent. 


Revision of New Derbyshire Pig Iron Prices 


Derbyshire houses have moderated their demands, 
but there is so much disparity that it is difficult to say 
that any decided quotation yet rules. A meeting of the 
trade is reported to have decided in favour of an advance 
of 45s. on balances undelivered at the end of the month 
and 50s. on new business for May. Actual offers of 
supplies take little account of this condition. In one 
prominent case it is stated that business has been done on 
the following basis :—No. 3 special iron, £8; No. 4, 
£7 17s. 6d.; grey forge, £7 15s., May and June delivery. 
The same house is now said to be prepared to sell at 10s. 
to 12s. 6d. under these rates, subject to revision in the 
event of any advance in fuel or wages. Buyers oppose 
these conditional clauses, however, and if they must have 
the material prefer the alternative of paying a higher fixed 
price. Northamptonshire furnace owners have agreed to 
advance their prices 45s. without any qualification. There 
is a good deal of dissatisfaction by regular consumers over 
the poor deliveries of pig iron the past few weeks. In some 
eases furnaces which for years have made regular weekly 
consignments have suddenly ceased deliveries. Con- 
sumers make the charge that iron is being deliberately 
kept back by makers with the sole object of obtaining the 
advantage of May prices. The stoppage of supplies has 
caused no little friction between some traders whose 
relations have been amicable for years past. 


Steel Trade Situation. 


Despite the big production of steel and the 
inactivity. of some of the big consuming departments of 
industry, there is an acute shortage in many directions, 
particularly in sheets. There is a natural preference on 
the part of steel makers to roll material which is least 
troublesome to themselves as long as they are restricted 
in regard to price. Consumers look forward to the removal 
of control to give much greater freedom to business in 
stamping sheets and tin-plates. A suspicion is expressed 
in some quarters that steel makers are not anxious to 
facilitate present business too much, as they believe they 
will be able to sell to better advantage when they are 
unfettered. While the control lasts they are under an 
obligation to meet as far as possible the reasonable require- 
ments of home buyers, but they plead that they themselves 
are at the mercy of circumstances. Some local consumers 
of steel are unable to keep going regularly for want of raw 
material. The new advanced prices of steel billets has 
discouraged business. But in this department consumers 
as ¢ rule are fairly well supplied with raw material for re- 
rolling. Most of them took advantage of the subsidies 
period to lay in stocks sufficient to keep them well supplied. 
Complaints are heard that the Ministry is aggravating the 
prevailing confusion by selling surplus stocks of steel at 
to-day’s prices for forward delivery. There are still 
complaints of American competition, especially in gal- 
vanised sheets and tin-plates, but this is entirely abroad, 
especially in American and colonial markets. It is 
reported that our competitors are finding their price 
settlements anything but plain sailing, and the number 
of American furnaces blown out and mills stopped steadily 
increases. 


Mechanical Puddling Prospects. 


My readers will remember the formation in 1916 
of a Committee at Glasgow termed the British Iron Manu- 
facturers’ Puddling Research Committee, with the object 
of attempting to ascertain if it was possible to find some 
invention in mechanical puddling which could be adopted 
in the British iron trade. The headquarters of the Com- 
mittee were early removed to Manchester, and from 





there the work of the Committee has been mainly prose- 
cuted. The occasion of the anxiety of the ironmasters of 
the country to try and surmount # hitherto insurmount- 
able problem, and one which from one cause and another 
had defied most of them when their inventions came to be 
applied to every-day practice in the ironworks, was the 
severe scafcity’ of hand puddlers’ labour. Staffordshire 
ironmastérs aré this week manifesting much curiosity, 
not unmixed with some amount of anticipation, at a report 
which has gained currency that hopeless as the Committ ce’s 
original prospects seemed, there is now some expectation 
that some tmeasuré of succéss may early be announced. 
It seems that an experiniental mechanical furnace—of 
partly mech#inical furnace—was set up in North Stafford: 
shire at the Biddulph Valley Ironworks of Messrs. Robt. 
Heath and Sons, Limited, and the results have been in 
some degree encouraging. If the men will accept the new 
system in the forges it is certainly calculated to lighten 
their labour. Particulars are to be laid shortly before the 
general body of the trade. The chairman of the British 
Research Committee is Mr. Geo. Macpherson, of Wolver- 
hampton, the chairman of the Midland Iron Trade Wages 
Board, hence unusual notice is being taken in the entire 
problem by Staffordshire ironmasters. The situation is 
the more interesting sinee it is widely said that the only 
mechanical puddling plant thet has been operating ih 
America in Peririsylvania, which Was thought 
to have obtained a lasting sticcess, has been shut down for 
@ considerable time past owing to the big cost of working. 
In this furnace it is noteworthy thar the charge was very 
large, somewhere about 3 tons, a much greater charge thati 
is at all likely to be tried in this country: In Italy 
mechanical puddling has been in use satisfactorily fot 
some time, but only in connection with heavy products. 
The shortage of puddlers has been one of the most anxious 
problems in the iron trade of Staffordshire for many years. 
Some seven or eight years prior to the war a determined 
effort was made to arrest the decay of the puddling tradé. 
Statistics compiled in 1913 showed that there were about 
670 furnaces in South Staffordshire and North Worcestes: 
shire, which maintained én easy lead as com with 
ariy other iron- ing centre of the kingdotn. The 
output of puddled bar amounted to half a million tons 
per annum. The total shipments overseas of manufac- 
tured iron from all parts of the country just before the war 
aggregated, I may remind my readers, something like a 
million tons. At present there are a number of furnaces 
in erage — = _ or are only used for ao, 

utposes. Of those which are in tegular operation the 
calieis for one reason and another falls short of standard 
capacity. Endeavours to develop the wrought iron trade 
were frustrated before the war by the insufficient supply 
of labour. The position has now grown worse. Strenuous 
efforts were made to get men back to the furnaces during 
the final phases of the war, but they had not much success. 
Now, whatever advantage has accrued by the return of 
men from the Army has been neutralised by the eight 
hours’ day, which involves a radical change in the system 
of manning the furnaces. 


Staffordshire’s Water-logged Mines and Power Stations. 


Matters are moving very rapidly concerning 
Staffordshire’s water-logged mines and the efforts which 
are being made to prevent disaster to the district. It is 
stated unofficially that the Government has arrived at a 
decision itself to drain the mines in the chief district 
affected, viz., Tipton, and that powerful pumps for this 
purpose have either arrived or are in course of transit. 
Even if this information be not exactly correct, the 
evidences are happily all in the direction of the situation 
being saved. Two of the Commissioner’s engines have 
broken down during the past few days from excess of work, 
and numbers of collieries have been flooded, with the result 
that from 500 to 800 miners must soon be thrown out of 
work. The position is complicated by the circumstance 
that the Birmingham Canal Company, under an agreement 
come to four or five years ago, and which was confirmed 
by an Act of Parliament, to which the Public Works Loan 
Commissioners are parties, will become the owners five 
years hence of some of the Drainage Commissioners’ biggest 
pumps in the Tipton district to enable them to continue to 
draw water from the district. The difficulties with which 
the Commissioners have to contend would be entirely 
removed if the district were ultimately selected, as it is 
now considered probable will be done, as a site for one of 
the super-electric generating stations which the Govern- 
ment proposed establishing in various parts of the country 
for providing light and power. It is estimated that the 
water required for such a plant in the Tipton district 
would be 24,000,000 gallons for twenty-four hours. This 
is just twice the average quantity at present raised by the 
whole of the Commissioners’ pumping plants in the area. 
The additional quantity required could only be raised by 
Government pumping operations on an extensive scale. 
Happily in the event of such a scheme being decided upon 
the whole of the Staffordshire mines would be eventually 
relieved entirely of the water and a reversion to their 
present condition rendered impossible. 


Prosperous Colleries. 


The payments of arrears to miners under the 
Sankey Report were made immediately before Easter, 
most of the miners receiving anything from £6 up to. £9 
each, according to the grade of employment. Many 
collieries paid out in this way as much as £6000, it is 
claimed. It is expected that one effect will be to prolong 
the Easter period of stoppage and to reduce the already 
searce supply of fuel to the ironworks, some of which will 
not be able to start until they obtain fresh supplies from 
the pits. 


Remarkable German Competition. 


Brassfounders are puzzled to reconcile reports 
which reach them as to the pushing of German brass pro- 
ducts in neutral markets with the famine of copper and 
spelter which they were led to understand prevailed in 
Germany. Little is known in commercial circles beyond 
more or less vague reports of the restarting of the export 
business of enemy countries. It is well recognised, how- 
ever, that the Germans, like ourselves, are most likely turn- 
ing out many of their brass foundry goods with the aid of 
automatic machinery operated by girl labour. It is @ 
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heavy drawback, respecting Birmingham brass foundry 
production at date, that with labour and material troubles 
uppermost it is not possible to realise all the advantages 
of a continuous output of large quantities of goods. 


Coventry’s Technical Education. 


Coventry Corporation has just had before it a 
“ memorandum on the organisation of technical educa- 
tion ’’ in the city, with the suggestion of the principal of the 
new technical institute that staff men in the engi- 
neering department should be appointed before the new 
buildings were put up. The Corporation has approved 
the proposal. The scheme provides for technical evening 
schools in four districts, day classes for apprentices, the 
co-ordination of schools, and a trades course. 








LANCASHIRE. 
(From our own Correspondents.} 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE were very few people connected with the 
iron and steel trades upon the Manchester Exchange this 
week, and even if it had not been for the holiday there 
is really nothing to attract the crowd until it is known more 
accurately what is to be the state of trade during the 
next month of two. The shrewdest of men are now at a 
loss to decide what is likely to happen, for we have, none 
of us, any experience or precedent to go upon, and the 
enormous difficulties of the situation will have to be 
solved as we pass through them. A very small perfunctory 
business is being doné, mainly for immediate wants in iron 
and steel, but there being a large amount of work to be 
done, more buying will probably take place next month, 
and then we shall be able to judge of the effect of the 
excessive prices. 


Metals. 


As the holidays approached the tendency in the 
copper market was towards ease; not that there was any 
loss of confidence in the future, but only a small amount of 
business was possible or likely to be possible for at least 
a week, and in such circumstances there is @ natural 
inclination to shade the prices. Standard copper has been 
about £1 per ton cheaper and electrolytic from 30s. to £2 
down, but the chances are that this and rather more 
will be recovered so soon as active buying again sets in, 
for if we make due allowances for high labour costs and 
for depreciation of currency, copper prices, so far as crude 
metal is concerned, are very much below the normal. 
The market is awaiting a reduction in manufactured 
copper and brass, but it is, of course, possible that in the 
case of the former the present discrepancy may be modified 
by a rise in standard. As for manufactured brass, it is 
difficult to imagine a rise in the raw material sufficient 
to make the present prices of tubes, &c., at all reasonable. 
Tin remains a very uncertain market, and the conditions 
are not such as to make it possible to form any reliable 
opinion as to the immediate future. There is no certainty 
yet about the position in America, and one does not know 
to what extent the American consumers have been able 
to reduce the dear stock which was accumulated on that 
side. It is, however, believed that considerable progress 
has been made and that the United States may again soon 
be @ serious competitor in the East. Tin-plate makers 
in the United States have, of course, a great advantage 
over their competitors here in the way of the supply of 
steel sheets, and this may lead in the end to America 
becoming quite self-supporting in the matter of tin-plate, 
and indeed a competitor against us for the outside markets. 
Spelter has been a very quiet market and shows no special 
feature. The prices are now not unreasonable when the 
changed conditions in production are taken into account. 
With regard to old metals, there has been a tendency to 
reduce the prices for old copper, zine and lead, but for 
gun-metal the price has been maintained. Nevertheless, 
at £80 per ton—which is about the idea of dealers for the 
latter—the metal is worth buying if the quality can be 
depended upon. 


Foundry Iron. 


The only definite news as yet in the foundry iron 
market is a report that the Cleveland ironmasters are 
already thinking of revising the prices of pig iron which 
they announced about a fortnight ago, and that before 
the said prices have come into operation. The f.o.t. price 
for No. 3 is now foreshadowed as 145s. per ton, which 
means that Manchester merchants must ask at least 
£7 15s. per ton for deliveries here. It is, however, probable 
that this will only mean a cessation of the supplies of 
Cleveland iron in Manchester and district, for it seems 
likely that Derbyshire and Staffordshire irons will be 
available at 10s. less than the Cleveland price. The 
immediate future of the market now depends upon whether 
trade can remain active under such conditions of cost, 
and about this one cannot judge until the carrying on of 
business with such a burden attached to it has been 
experienced. There has been almost an entire cessation 
of actual business in Manchester as a result of the holidays, 
which are now supposed to be over, and hence it is not 
possible to judge of the effect of the change in the prices, 
but the trade will have to pull itself together during the 
present week and face the difficulties of the situation. 
This may take some time, and meantime progress towards 
recovery will be delayed. 


Steel. 

It is generally supposed that the prices for finished 
steel will be raised from £2 to £4 per ton for May deliveries, 
but it is not yet possible to get a definite idea of what 
makers may decide to charge; and it is yet more difficult 
to say how such prices will act in the consuming industries. 
It is fairly certain that American makers could supply 
this market with finished steel at much less than the 
expected prices for May and June, but one does not know 
whether they will be allowed to do so. Any attempt to 
establish an import trade is terribly hampered by the 
ridiculous licencing system which has been established, 





and so far as can be seen the authorities mean to stick to 
this hampering system until certain protectionist measures 
can be put through. One does not know that those 
measures will affect the American steel trade, but they 
may do so. The main industry which keeps the trade 
well employed at the moment is shipbuilding, and the 
question is how long this will last. If ship plates and angles 
are to cost £20 per ton, we shall have a good many very 
dear ships on our hands in the future. 


Scrap. 


The trade in scrap is simply waiting for the 
control to be taken off definitely. Holders are still very 
undecided as to what prices ought to be charged, but in 
any case these prices must be pounds per ton above the 
official limits which are supposed to be abrogated at the 
end of April. 


Proposed New Motor Vehicle Works. 


The Board of the Co-operative Whelesale Society 
has decided to launch out into the field of engineering, 
and has purchased the designs and patterns of commercial 
motor vehicles which have hitherto been built at Dewsbury. 
I understand that it is proposed to establish a new works 
for this purpose at Crumpsall, near Manchester. 


The Engineers’ Club. 


A pleasant little function took place at the 
Engineers’ Club, Manchester, last week, when the Com- 
mittee entertained at dinner the retiring chairman, Mr. 
H. N. Allott. The dinner was presided over by Mr. W. E. 
Gower, the new ‘chairman of Committee, who was sup- 
ported by Mr. Daniel Adamson, president, and Mr. 
Joseph Stubbs, vice-president. Mr. Allott’s duties as 
chairman were invariably efficiently performed during 
the two years which he held the office. Although no longer 
called upon to carry on th-se duties, his services are still 
retained on the Committee. The new chairman, Mr. 
Gower, is a very staunch supporter of the Club, and has 
had long experience of committee work, which should 
prove of considerable value in conducting the affairs of 
the Club. In his absence, the chairmanship will devolve 
upon Mr. W. Walker, vice-chairman, an Alderman of the 
city of Manchester, and vice-chairman of the Electricity 
Committee. 


Chemists and the War. 


Presiding at the annual meeting of the United 
Alkali Company, Limited, held at Liverpool, Mr. Max 
Muspratt, the chairman, gave most interesting information 
with regard to the operations of that company during the 
war. He said that only a few months before the outbreak 
of war the company had formed a definite policy for a 
complete transference from the Leblanc to the electro- 
lytic process. It was fortunate for the nation that they 
had not completed the arrangements for the change over, 
for the new process produced neither chlorine nor sulphuric 
acid. Mr. Muspratt said it was scarcely too much to say 
that had the war taken place after the completion of the 
programme, instead of at its initiation, the Central Powers 
might have come much nearer to victory than they actualiy 
did. The justification for this statement was the vital 
importance of sulphuric acid for the manufacture of high 
explosives and the enormous productive power of the 
company, owing to the fact that sulphuric acid was the 
basis of the Leblanc process. The whole of the resources 
of the company were placed freely at the disposal of the 
Government, a course of action followed patriotically by 
other makers, especially the fertiliser makers, who sacri- 
ficed large profits in their own businesses to meet the 
national need. Early in 1916 the production of sulphuric 
acid was immense, and the vast accumulation of explo- 
sives which made the big victories on the Somme possible 
was the direct result of these efforts. Never for a day was 
an explosive works held up for want of sulphuric acid, 
except perhaps very rarely, as a result of congestion on the 
railways. Mr. Muspratt said the company had produced 
altogether six kinds of poison gas, of which four were 
pre-eminently successful, and if the Central Powers had 
not given in last November, their defeat by poison gas 
alone was inevitable. In all, the company has spent about 
2} millions on new plant. 


BaRRow-tn-Furness, Thursday. 
Hematites. 


There is not so much activity in the hematite 
trade of North Lancashire and Cumberland. The 


ig iron 
po Sa Ironworks closed down last week-end for an 
indefinite period, and in West Cumberland several furnaces 
have been damped down for the time being. Whilst the 
demand for iron is good, there is much uncertainty at 
present as to the immediate future, for in a few days now 


the Government bounty will be withdrawn. It is quite 
probable that the change over and the return to the old 
competitive system of trade will take some little time. It 
is certain, however, that the process will be hurried on, 
and the new quotations can be expected shortly. Business 
is necessarily slack. 


Iron Ore. 


There is a very full demand for iron ore, and 
native sorts have been in short delivery for some time, but 
it is hoped that more men will be got to work at the mines 
and that extension work, long delayed, will be pushed on 
briskly. The demand for foreign ores is brisk and fairly 
good supplies are coming to hand from Spain and Northern 
Africa. 


Steel. 

In the steel trade the holidays have been observed 
and the mills closed down for a few days. With the re- 
start, rails will occupy most of the attention of makers, 
who hold good orders. Heavy sections have been rolled 
in pretty good quantities, and some of them are now 
awaiting shipment on the Barrow docks. Steel ship- 
building material is in fair demand, but there is no likeli- 
hood of the Barrow plate mills restarting., Steel prices 
are as follows :—Heavy rails, £13 7s. 6d. to £13 10s.; light 
sections, £15 2s. 6d. to £19; heavy tram rails, £20; ship 
plates, £14; boiler plates, £15 per ton, 
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Fuel. 

There is a brisk demand for coal, and steam sorts 
are at 32s. 6d, to 33s, 6d. per ton, and coke is in ful] 
request, with East Coast sorts at 39s. to 41s. 9d. per ton, 
and Lancashire qualities are at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


A Short Week. 


Tuts will have been a very short working week, 
because the majority of the firms here closed down on 
Thursday evening of last week until Wednesday, ancl, of 
course, as usual, many men made up their minds to“ {finish 
the week out.” It is not that a long week-end was insuffi. 
cient, but just a bad habit into which some of them have 
fallen to take a few days more than have been officially 
arranged for. In the prevailing circumstances it is quite 
probable that many of the managements will noi be 
seriously inconvenienced, for certain departments are 
disappointingly short of orders, if the truth were told, 
for which reason the holiday was extended to Thursday 
morning, and even later in a few instances. Some of the 
departments, however, had to curtail the holiday rather 
severely because of the pressure of work, but what is 
ardently desired is, instead of this patchiness, a steady 
all-round development of trade under peace conditions. 
Once clear of the Easter break, it is hoped that things will 
improve and that the remaining restrictions upon trade 
will be removed. There will be no satisfaction until the 
latter takes place, for, do what you will, you cannot 
persuade men in the great steel circles that the absolute 
freedom they ask to be.restored to them is being delayed 
for any other reason than the determination of war- 
created Government departments to hang on to office and 
its emoluments as long as ever it is possible to do so. 
They lose no public opportunity of expressing their 
opinions in that sense, and they thoroughly believe that 
when the official leading strings have been entirely removed 
in this country and in the countries of our Allies, import 
and export trade will soon find its level. There is felt, it 
is true, a considerable degree of anxiety regarding the dis- 
crepancy between the prices of iron and steel in the States 
and what they will be here, presumably, at the turn of the 
month, but there is a feeling that under the enormous 
world demand for steel—a demand that could not possibly 
be satisfied by one country, or even two—this problem 
will be satisfactorily solved. 


Hadfield’s Shares. 


On the eve of the Easter holiday the shareholders 
in Hadfield’s, Limited, met to confirm the formal resolu- 
tions increasing the authorised capital of the company from 
£700,000 to £2,000,000, and Mr. P. B. Brown, one of the 
managing directors, took advantage of the opportunity 
as chairman to explain why £100,000 of the new capital 
was to be offered in £1 shares to officials and employees 
of the company—from the directors to the lowest paid 
man or boy in the place—and also why the capital was to 
be increased. These, said Mr. Brown, were critical days 
in the relations between employers and labour. Labour 
had become organised to such an extent that it was 
beginning to take full advantage of the knowledge that 
was now available in a manner it had never done before. 
It took hold of a balance-sheet and did not forget to quote 
it. They had an example of that during the sitting of the 
Coal Commission, and it behoved every company to 
prevent misrepresentation by giving the full figures in 
balance-sheets and reports. In Hadfield’s case they were 
only putting their house in order. That was in the 
interests of the shareholders and the community, because 
it would tend largely toward industrial amelioration and 
lessen the strained relationship between capital and labour. 
If some of the workers in their employ could be got to take 
up the shares offered it would be a good thing. People 
who had been thinking of the development of industrial 
strife were agreed that that was a wise course, The offer, 
I may add, is a really handsome one, for Hadfield’s shares 
had received excellent dividends for many years past, 
though, of course, it has to be remembered that the 
apparently very high rate—30 per cent. of late—has been 
directly due to the fact that a considerable sum represented 
by reserves and undivided profits has been used in the 
business, the authorised share capital being kept at an 
extraordinarily low level for a company of such first-class 
importance. It should not therefore be expected that 
the rate of dividend mentioned can be maintained now 
that the reserves and undivided profits are to be capitalised 
and new shares created. 


The Barnsley Shell Factory. 


A few weeks ago I mentioned that one of the two 
national shell factories at Barnsley had been sold piece 
meal. The other has just come under the hammer and 
fetched £14,000 as a going concern, which looks like a 
bargain for the purchaser, a Mr. Hudson, of Wakefield, 
for the factory as it stands cost the Government £33,500. 
The building is thoroughly equipped for an output of 4000 
4.5in. shells weekly, is electrically lighted, and is installed 
with gas, electric, and hydraulic power and air compressing 
and hydraulic plant. The loose plant and tools and general 
stores—all new—are quite considerable items in the pro- 
perty, which it is understood can be easily converted to 
the uses of an entirely new industry for the Barnsley dis- 
trict. What the nature of it will be is not at the moment 
disclosed, but in any case the employees will have the 
advantage of excellent canteen arrangements. There 1s 
nothing further to be said yet regarding the Temple- 
borough Projectile Factory and the Nottingham Ordnance 
Factory, though there are still hopes that the latter may 
remain in the hands of Cammell, Laird and Co., but the 
National Shell Factory at Rotherham has been sold in lots, 
most of them being knocked down at prices decidedly in 
the buyer’s favour. 


How Labour Loses Orders. 


Reverting to Mr. P. B. Brown’s view that these 
are “ critical days in the relations between employers and 
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labour,” @ reference may be made to an expression of 
opinion by Sir William Tritton, the inventor of the 
“tank,” at the meeting at Lincoln the other day of 
William Foster and Co., Limited, Sir William said it 
surprised him to know that the majority of the nation had 
decided that this was the correct time to work shorter 
hours and to take more ease. When one understood that 
something. was never got for gpa. and appreciated the 
fact that the only way wealth could be created was by 
production, it seemed to him the decision of labour in this 
country to do less was bound to have an effect, in the 
course of years, which would cause trouble from time to 
time. Already foreign’ ordérs were being lost. “‘ For 
the first time,” he added, ‘‘ this firm has lost an order for 
36 threshing sets in competition with Swedish firms, and 
the Canadians are now getting ready to invade markets 
where they have never operated before. I understand 
also the Japanese are going to make a start in China and 
the Malay States.’’ The matter, said Sir William, was 
entirely out of employers’ hands. The men apparently 
were going to say what they,;were and were not to make, 
but they (the men) must realise that they were sharing 
very largely in the responsibility for the short time that 
was bound to come under existing circumstances. The 
speaker mentioned one or two points of special interest. 
One was that the company had been approached by three 
separate concerns with a view to amalgamation, but had 
resisted all such proposals, and the other was an emphatic 
declaration that “‘ nobody except Foster’s (the Cesigners) 
ever built a ‘ whippet,’”’ and that the first tanks were 
designed and built in Lincoln. 


Industry and State Assistance. 


As a guest at the first annual dinner of the 
Society of Glass Technology, at which members and 
visitors were present from all parts of the country, I 
listened with pleasure tc the Secretary of the Government 
Department of Scientific and Industrial Research, Sir 
Frank Heath, a polished speaker. Sir Frank’s visit to 
Sheffield was double-barrelled, viz., to be present at the 
annuel gathering of the Society referred to and to meet 
representatives of several branches of the steel trade on 
the question of State aid for research work. The latter 
occasion was private, but addressing the glass men, who 
were asking for a rather large sum from the Government 
for research purposes, he said he could not help feeling 
that the many appeals for State aid indicated an unhealthy 
condition. It ought not to be necessary for any industry 
to look outside itself for direct and immediate aid in the 
conduct of its work. That was not the way of British 
industry. British industry was what it was by its own 
effort, @hd .it was of that they were proudest. It was 
certain that British industry, and the glass trade with it, 
would have to save itself. Nothing that could be done by 
external bodies or authorities, however wise or sympathetic 
or liberal they might be, would save an industry unless 
it was so organised that it could be run without that help. 
That was why the Government desired to work upon a 
co-operative basis, putting aside a fixed sum to be expended 
over & limited number of years. There was no doubt at 
all that if nothing was achieved after five or six years 
the concern as a business proposition would not be worth 
going on with, either from the industry’s or the Govern- 
ment’s point of view. If the movement was a success 
they would not want Government interference any longer, 
and if a failure they would both be glad to get out of it. 
Dr. W. E. 8. Turner, another speaker, contended that glass 
manufacturers should combine within their own wcrks the 
three fundamental sciences that went to the making of 
glass—chemistry, physics, and engineering. There was a 
tendency, he thought, for the engineer and the chemist to 
be working in different departments, not having contact 
with one another, with the result that often they had 
separation instead of co-operation, resulting in waste of 
time, labour, and money. 


Iron, Steel, and Coal. 
There seems good reason for believing that for 


. the next three months, dating from the end of April, when 


the subsidies are removed, the price of forge and foundry 
iron of Derbyshire make will be £8 5s. a ton, which will 
mean an advance of 45s., and that hematite pig iron will 
rise 60s., which figures, in pre-war times, would almost have 
been quotations in themselves. There is an expectation, 
therefore, that finished steel will be quoted from £3 to £5 
higher than the present official maximum, and that being 
so the position, in view of cheaper steel in the States, is not 
particularly pleasant to reflect upon. Both pig iron and 
steel are coming here, without doubt, from America, and 
some manufacturers in this district are known to be con- 
templating buying American basic billets in preference to 
paying whatever English makers choose to ask. On the 
other hand, makers contend that the situation has been 
created almost entirely by labour demands, and that lower 
prices than those prcposed would mean producing at a 
loss. At the moment the steel market locally seems rather 
better, there being more specifications for billets, &c., 
whilst steel for the making of railway and tramway material 
for this country, the Colonies, the South American States, 
and India is in increasing cemand. Scandinavia seems 
to be a good buyer of section steel. Steam coal supplies 
are not at all bad just now, but it is believed that exports 
may be resumed from the Humber shortly, in which case 
firms inland will not have the same opportunities for 
putting reserve coal on the ground. Slacks are a limited 
market, and the demand for house coals is still much above 
supply. Best South Yorkshire steam hards are 23s. to 
23s. 6d.; best Derbyshire, 223. 6d. to 23s.; seconds, 
21s. 6d. to 22s.; cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s.; 
best hard slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 
18s. 3d.; soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; 
and small slacks, 13s. to 14s. In the house coal market 
branch is quoted 27s. to 27s. 64., and best Silkstone 23s. 6d. 
to 24s, 6d. per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Easter Holiday. 


InDustRIALLy the Easter holiday in the North 
was reminiscent of the, pre-war days. The workers 





generally were out to have a really good time, and following 
years of war conditions and restrictions this was not at all 
surprising. At many of the steel works operations have 
been suspended until Monday morning next, while at 
others the break was confined to five days. The blast- 
furnaces were, of course, kept in full operation. Work 
in the shipyards was resumed on Wednesday. 


Co-partnership Scheme at Palmer’s. 


An interesting co-partnership scheme has been 
promoted by Palmer’s Shipbuildinig and Iron Company, 
Limited, which is setting aside £25,000 worth of its new 
issue of 5 per cent. (income tax free) consolidated mortgage 
debenture stock for its employees. A scheme has been 
prepared which will enable the workers to subscribe during 
the next six weeks, and 10 per cent. of the total sum 
desired is’ to be deposited with the application; the 
instalment may be in cash, war loan, or other approved 
security. The debentures are issued at par value in £10 
or multiples of £10. On allotment and after payment of 
the first deposit the bank will lend to each individual 
investor, if desired, up to the remaining 90 per cent. of 
the money required to complete the purchase, or in the 
case of those who leave securities with the bank against 
the first deposit the bank will lend the full purchase price. 
The bank will charge interest at the rate of 44 per cent. per 
annum, and at the request of any employee the firm will 
arrange with the bank to pay his salary or any portion 
thereof into his private account at the bank, weekly or 
monthly, thereby reducing the interest on the loan more 
rapidly. The firm pays income tax on the debenture 
interest at the rates fixed by the Government from time 
to time, and investors are entitled to recover the difference 
between the rate at which they are respectively assessed 
and the rates paid by the firm. The combined interest 
and return of income tax represents a return of £7 3s. 
per cent. when the tax is 6s. in the pound. 


Cleveland Iron Trade. 

The new scale of prices of Cleveland and East 
Coast hematite pig iron to operate as from May Ist with 
the withdrawal of the subsidies has done much to clear 
the air, and affording, as it does, a definite basis for forward 
business, has served to stimulate activity in both the home 
and export branches of the trade. Uncertainty had bred 
apathy, but’ that has now disappeared, and traders are 
looking forward to a prosperous period. Alre.dy it is 
stated that some makers have sold the bulk of their 
output for May and June, and it is certain that a ready 
market can be found for the whole of the output. An 
important point to be remembered in connection with the 
new prices is that they are minimum figures, and it is by 
no means improbable that higher prices may be demanded. 
Thus there is every incentive to do business at current 
rates. The- advance in home prices is certainly a sub- 
stantial one—heavier than was anticipated in many 
quarters—but even at 140s. per ton Cleveland iron is 
relatively much cheaper than, say, Derbyshire iron at 
172s. 6d. per;ton, and, similarly, East Coast hematite 
at 172s. 6d. per ton for mixed numbers, with railway 
charges added, is cheaper than South Wales hematite at 
200s. per ton. These are points which have evidently 
not escaped the notice of alert business men, and there is 
now no hesitation about paying the new prices of Cleveland 
iron for May and June delivery. The strong demand 
from abroad warrants the hope of an early expansion in 
the export trade. The latest indications are that the 
system of export licences is not to be dropped. They are 
being pretty freely issued, but they afford one means of 
ensuring that home needs are not entirely neglected for a 
possibly more lucrative market abroad. Neutrals are 
certainly clamouring eagerly for iron—principally foundry 
qualities—and already a higher export figure is talked of 
as an early possibility. To cover current needs very little 
iron indeed is being released. Shipments are improving, 
and April promises to show a better return of exports. 


Hematite Pig Iron. 


There is very little new to record this week 
concerning the East Coast hematite pig iron trade. Busi- 
ness has been dull and quiet in consequence of the holidays. 
Supplies are now quite plentiful, and fair quantities are 
being shipped abroad, though the demand amongst 
neutrals is chiefly for foundry iron rather than for hematite. 
After April 30th there will be a uniform figure of 172s. 6d. 

r ton for mixed numbers, both for home and export, 
and No. 1 will be 175s. per ton. 


Iron-making Materials. 


New business in foreign ore is very slow in opening 
out, owing to the reluctance of the consumer to pay the 
freight charges now ruling. They are reported to be 
willing to do business on the basis of the old parity rate 
of 17s., but that.does not meet current charges, and thus 
transactions are very few indeed. The ccke makers have 
been discussing the position which has arisen owing to the 
prospective withdrawal of the subsidy. This amounts to 
5s. 7d. per ton, and in order to meet the withdrawal of 
this grant and also to cover extra costs it has been resolved 
to make a minimum advance of 6s. per ton in selling prices 
after the end of April. Thus medium blast-furnace 
coke will advance to 39s. per ton at the ovens, or 4ls. 
delivered at the works, and foundry coke will be advanced 
from 38s. to 44s. per ton. 


Manufactured Iron and Steel. 


Production in the manufactured iron and steel 
trades will not be in full swing until the beginning of next 
week. At many of the works the Easter holiday extends 
over ‘en days. This long stoppage is prompted by the 
need of repairs, bus these are rendered difficult by the 
refusal of the engineers and fitters to work any overtime. 
The North-Eastern Steel Works, Middlesbrough, closed 
down during the week-end for a big scheme of reconstruc- 
tion wh'ch will take at least six months to complete. The 
outlook so far as new business is concerned is very satis- 
factory. Orders, both on home and export account, are 
circulating in considerable volume, and the prospects are 
that the works will be actively employed for months to 
come. The demand for ship plates and rails is incessant. 


Constructional material is also in great request. The 
revision of prices to cover the extra costs involved by the 
increased price of pig iron after the end of the current 
month is proving a task of no small difficulty. The revision 
is complicated by the prospect of extra fuel costs involved 
by the concessions to the miners, and also by the adoption 
of a universal eight-hour day in the steel works. The 
full scale of prices to govern the home trade has not yet 
been completed, but the following quotations have already 
been decided upon :—Steel angles and joists, £16 10s. 
delivered in 4-ton lots net cash; steel ship, bridge, and 
tank plates, £17; steel rounds and squares, under 3in. 
down to in., £19; steel flats, 5in. down to ltin., £19 
net cash delivered in 4-ton lots ; heavy steel rails, 60 Ib. 
and upwards, £15 net on trucks. No export prices have 
been fixed. It is understood they will be left cpen to 
negotiation. 


The Coal Trade. 


There is no weakening in any aspect of the coal 
trade, the conditions remaining firm and rigid throughout, 
with acute scarcity of supplies in every department. The 
result of the miners’ ballot has helped to brighten up 
forward prospects, but in the meantime the congestion is 
so heavy that it will take some weeks to clear it off. There 
is an immense shortage between the current average 
output and the general demand on the market. The orders 
already booked by producers, together with the heavy 
pressure from the Allied countries—particularly Italy, 
where stocks are reported to be exceedingly low—pre- 
cludes the possibility of any surplus becoming available 
for the neutral market until well into May. It is under- 
stood, however, that the authorities have relaxed to some 
extent the embargo on neutral business, and it is quite 
possible that a number of boats which have been waiting 
for weeks will be allowed to load. The holiday stoppage, 
which in some. instances extended over the whole week, 
has createa further difficulty in the shortage. Quotations 
for neutrals are still high and firm, best Northumberland 
steams being 90s.; other sorts, 85s.; steam smalls, 60s. to 
703.; best gas, 70s.; seconds, 67s. 6d.; coking coals, 
67s. 6d. to 70s.; Wear specials, 753. There is a vigorous 
inquiry for all classes of gas coals. Bunker coals are still 
difficult to secure. Ordinary unscreened are 67s. 6d., 
and superiors 70s. and upwards. There is very little 
movement in coke. Supplies are scarce. Foundry coke 
for neutrals is 70s. to 75s., and gas-house make 70s. to 
72s. 6d. 





SCOTLAND. 
(From our own Correspondent.) 


Markets Uncertain. 


ConpITIOoNS in the v&rious markets remain 
uncertain. The hope is entertained that the situation 
will improve with the removal of subsidies and Govern- 
ment control in general. Whether this will take place or 
not seems an open question. Indications all point to an 
upward trend of prices for home markets, and it is difficult 
to perceive how this can benefit trade. Export values 
have been on a high level for a considerable time now, 
and they, though they may not appreciate, are already high 
enough to limit business, especially now that other and 
cheaper markets are open to the overseas buyer. As 
regards the home market, it also appears to be a problem 
how local producers are to compete with imported goods 
at much lower prices than the home article. However, if 
control is altogether removed, and manufacturers are 
able to determine their own prices, something tangible 
may result. In the meantime, the outlook can hardly be 
regarded otherwise than complicated. 


Coal Trimmers’ Big Earnings. 


It is reported that the coal trimmers at Leith 
docks have recently making extraordinary wages. 
For the trimming of coal put into ships at the coal hoists 
rates have varied from 2s. 6d. to 5s. 6d. per ton, including 
the percentage increases granted during the war. A large 
amount of bunker coal has been handled owing to many 
of the surrendered German ships calling at the ports for 
supplies, and in some cases the trimmers have been earning 
at the rate of 18s. and even up to 21s. per hour. Only a 
comparatively small section of dock workers, the trimmers, 
have been working overtime to cope with the pressure of 
work. One squad, it is stated, was recently continuously 
engaged, with the exception of the meal intervals, from 
a Monday to a Wednesday night, and a sum of £614 was 
paid over to the foreman of the squad of thirteen men, each 
receiving £47 for the fifty-seven hours worked. In another 
case £179 was paid for thirteen hours’ work, each man 
receiving 2ls. per hour. The average weekly earnings are 
estimated at from £6 to £10 per week. 


New Motor Ship. 


Messrs. Harland and Wolff have just launched 
from their Govan yard the twin-screw motor ship Glenade 
for the Glen Line, Limited. The vessel is 420ft. in length 
overall, 54ft. in extreme breadth, and of about 5000 tons 
gross. She has a double bottom, constructed on the 
cellular principle, and steel decks, with seven water- 
tight bulkheads dividing the hull into eight water-tight 
compartments. The vessel has been specially designed 
for trading to the Far East. She carries fourteen winches 
of special design, all electrically driven, as are also the 
windlass and warping winch. The vessel has two tele- 
scopic pole masts, with derrick tables on each, and there 
are in all twenty-one derricks, lifting from 12 up to 50 tons. 
The vessel will be fitted with two sets of Diesel oil engines, 
constructed at Messrs. Harland and Wolfi’s own Diesel 
engine works, Glasgow. 


Pig Iron. 


The pig iron market is naturally unsettled. 
Local home prices are expected to advance by 30s. per 
ton, but export may remain unchanged. At present 
prices little has been done in shipment, and it is not likely 
that increased rates would induce extra buying. It is 





said that the new price for hematite will be about £9 5s, 
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ton for the home market. Other qualities have not 
n mentioned so far. With the possible exception of 
forge, all grades are scarce at present. 


Finished Iron and Steel. 


Considerable activity still prevails at the steel 
works. Orders for ship and boiler plates are plentiful, 
while certain quantities are also being offered for export. 
Sectional material, however, has been particularly scarce 
during the past few weeks. It is calculated that the new 
list of prices available next month will be in the region 
of £16 10s. for angles, £17 for plates, and boiler plates, 
both export and home, £18 10s. to £19. Steel sheets are 
very busy in the heavier gauges, and strip mills are also 
well occupied. Malleable ironworks are doing a large 
home turnover, but apart from odd lots to continental 
consumers, export is lifeless. Shipbuilding is slacker, 
owing to the stoppage of Government contracts, but 
engineers generally have plenty of orders on hand for 
home and shipment. With the exception of the small 
continental business already referred to and shipments of 
some railway and structural material to India, export is 
dull all round. 


Coal. 


The Scotch coal trade continues active, and 
outputs are easily absorbed. Work at the collieries is 
better, but some time is lost owing to a scarcity of empty 
wagons. Consequently the “free” coal available fo 
export shows little increase, though a slackening in 
Admiralty demands has allowed the Lothian coal to 
ship a few cargoes to neutrals at high prices. Fair con- 
signments have gone to Irish ports from the West of 
Scotland. At Fifeshire ports, however, steamers are 
experiencing long delays. The aggregate shipments from 
Scottish ports during the past week amounted to 127,812 
tons, compared with 143,553 tons in the preceding week, 
and 165,868 tons in the same week last year. Prices are 
unchanged, as follows :—Ell coal, f.o.b. at Glasgow, 
32s. 6d. to 35s.; splint, 35s. to 37s.; navigation, 37s.; 
steams, 34s. 6d.; treble nuts, 30s.; doubles, 29s.; singles, 
28s.; best screened navigations, at Methil or Burntisland, 
36s. to 38s.; first-class steams, 35s.; third-class steams, 
3ls.; best steams, at Leith, 33s. 6d.; secondary qualities, 
32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners’ Easter Gift. 


THE official declaration of the result of the ballot 
of the miners on the question of the acceptance of the 
Sankey award was anticipated by the financial advisers 
to the Coal Mines Department, who, towards the middle of 
last week, notified colliery companies that they should pay 
out to the miners the arrears in respect of the increased 
wage awarded to them of 2s. per shift for men and Is. 
for youths under sixteen years. As the increase applied 
from January 9th, and was to be paid up to April 17th, 
this meant a period of fourteen weeks, and was therefore 
@ very nice Easter present for the workmen, who, however, 
should not be left to think that the large sum involved 
has come out of the fathomless pockets of the coal- 
owners. So far as South Wales is concerned, the payment 
of this extra wage means the distribution of about 
£1,125,000, but the cost is being met by the Government, 
and colliery companies are simply acting as the agents or 
cashiers of the State. It is clearly stated in the letter of 
instruction to the companies from the financial advisers 
to the Coal Mines Department that “‘ pending and without 
prejudice to the determination by his Majesty’s Govern- 
ment of the manner in which these payments may be 
ultimately met we are instructed to provide temporarily 
the funds required therefor.”” This would appear to indicate 
that the colliery companies do not possess the funds. 
Owing to the heavy clerical work involved in getting out 
the details, very few companies were able to pay out the 
“* gift ’ to the men before the holidays, but it was expected 
that the full distribution would be made this week. 


Clerks up in Arms, 


There was, however, a not altogether unexpected 
development in connection with the official sanction for 
the payment of the extra wage to the miners. It was 
expressly laid down that the classes of workers to receive 
the advance include all colliery workmen, surface and 
underground, up to and inclusive of firemen, examiners 
and deputies. Thus one important section of workers 
was omitted, viz., the colliery clerks, some of whom at once 
kicked over the traces, and made the miners think that, 
after all, they are not the only workmen to be considered. 
Without the authority of their union, the clerks at several 
collieries declared an in-strike; they absolutely declined 
to get out any of the details connected with the miners’ 
advance unless they received the assurance of their 
employers that the extra wage would be paid to them, 
but they did not refuse to go on with the ordinary work at 
the offices. In one or two cases the owners gave the 
undertaking that the clerks should be paid the advance. 
Colliery owners as a body were not unsympathetic, and ata 
meeting of the Association it was decided to wire to the 
Coal Controller on the question for definite instructions, 
but no such authority has been received, and the only 
communication from London leaves the decision one for 
the employers to settle with their clerks. On Monday, 
however, the colliery clerks associated with the National 
Union of Clerks met in conference at Cardiff and passed 
@ resolution that unless a Joint Wages Board is set up 
within the next ten days @ general coalfield strike be 
declared, the stipulation being also made that the 12s. 
per week advance in wages and the payment to the clerks 
of the 34s. per week war bonus should be granted clerks. 
Another special conference is to be convened immediately 
if these demands are refused. As is well known, the South 
Wales Miners’ Federation contends that all engaged at 
collieries should belong to the Federation, and that there 
should be no other union, but the clerks recognise that if 
they join the Federation they will be in a minority, and 





they are averse to being swamped in this manner. At the 
conference the miners were described as ‘‘ people who did 
not consider the clerks or anyone else unless it suited the'r 
purpose.”’ What the clerks want is not amalgamation, 
but a working arrangement under which their own organisa- 
tion is preserved. The conference passed a resolution 
favouring nationalisation of the mines, with joint control, 
their idea being that they should be represented on the 
proposed committees of control at each colliery and in 
each district. 


Tin-plate Selling Agency. 


For several weeks past reports have been current 
of a proposal for the establishment of a central selling 
agency in the tin-plate trade, but so far as the South Wales 
Association of Iron, Steel, Tin-plate and Metal Merchants 
is concerned the members have not only condemned the 
movement, but they have resolved to oppose the scheme 
to the utmost of their power. The matter was considered 
at a specially convened meeting of the Association held 
recently, at which some details of the scheme put forward 
with a view to the maintenance of prices by Mr. W. J. 
Firth, on behalf of himself and Mr. Henry Brian, were 
disclosed. The chairman, Mr. Chas. Biggs, stated that 
Mr. Firth divided his proposals into two sections, and if 
the selling agency did not succeed he suggested that the 
manufacturers should combine together and appoint 
their agents, who would be Mr. Firth and Mr. Brian for 
@ period of five years. Mr. Biggs ridiculed the idea of 
compensation to displaced merchants, as Mr. Firth pro- 
posed, by means of a fund, and characterised it as a sort 
of out-of-work fund. Mr. Firth claimed to have 72 mills 
out of 520 in his scheme, but the chairman described the 
proposal as simply an attempt to bolster up prices, not 
only against the domestic consumer, but against their 
foreign trade, a direct inducement to get foreigners to 
put up their own works. The members were unanimous 
in opposing the scheme. 


Swansea Docks Dispute. 


The dispute between employers and the general 
cargo workers at the Swansea docks is still unsettled, and 
before proceeding with the discussion of the new tariff 
the employers make the condition that all claims for 
“* extras ” shall be abolished. The employers have issued 
a statement on the whole position, pointing out that the 
stoppage is due largely to the culmination of a series of 
demands levied on cargoes handled during the war. It 
was then necessary for steamers to be turned round 
quickly, and the men seized the opportunity to make 
demand after demand, which were conceded, as time was 
the all-important consideration, and money was quite 
secondary. It was either a case of pay or steamers were 
detained. With the cessation of Government control 
steamers are reverting to free ownership, and as the 
money of the State is not now obtainable to make up 
losses owners are unable to pay more than the economic 
value of the services rendered. “ It is against this re- 
adjustment that the men are kicking. They wish to 
continue the conditions obtained in time of war, and are 
not only demanding what they obtained then, but are 
trying to add to them,”’ say the employers. 


Cardiff’s Marine School. 


Cardiff will shortly have a marine technical 
school worthy of the city, as one of the most important 
ports of the country. The Technical Instruction Com- 
mittee ha; recently made three appointments. Captain 
Thomas Johnston, lecturer in navigation, &c., at Dundee, 
is to be lecturer in navigation at a commencing salary of 
£400 per annum. Mr. F. R. Rogers, A.R.C.Sc., head of the 
engineering department at St. Helens, is to be lecturer in 
marine engineering at a salary of £350 per annum, and 
Captain W. A. Andrews, B.Sc., at present inspector of 
wireless operators for the Royal Air Force, is appointed 
lecturer in wireless at a commencing salary of £350 per 
annum. The Committee has decided to appeal to the 
Worshipful Company of Shipwrights for the award of 
prizes and scholarships in connection with the course of 
naval architecture which it is proposed to establish. 


Current Business. 

Operations on the coal market immediately 
before and since the holidays have been reduced to a 
minimum scale, owing to the scarcity of free coals. All 
collieries a week before the vacation were very fully 
stemmed for practically the whole of this month, and what 
business has been arranged has been confined to small 
parcels required for the completion of cargoes. Even 
these were very hard to obtain in some cases. At the 
same time, however, the loading pressure being abnormal 
and tips at a premium, some collieries were hard put to to 
keep going, because they could not secure the prompt 
clearance of wagons. Since the holidays coals, however, 
have become even tighter, and are likely to remain so 
owing to reduced output. Practically the whole of the 
miners took Monday and Tuesday off, and it was fully 
expected that many would be tempted to extend their 
leave-taking owing to the fine weather, so that production 
would be further curtailed. The tonnage position continues 
good, and there is a very considerable quantity due to 
arrive shortly, as chartering has been quite active. Patent 
fuel manufacturers are also well placed for some time, 
while coke is firm. Pitwood is moderate in supply, but 

the demand is not so pressing. 

LATER. 

There is an acute scarcity of coals of all descriptions, 
which is certain to be in evidence throughout the whole 
of this week and next. The miners were due to resume 
work on Wednesday, but fine weather and plenty of money 
are not factors to encourage work, the result being that 
less than 50 per cent. madea re-start. It was not expected 
that the day’s production would on the whole reach more 
than 30 per cent. of the normal output. The tonnage 
position is strong, and as production throughout this week 
will be short, the supplies will be very inadequate to 
requirements. The tone of the market all round is very 
The Newport coal trimmers have this week adopted 
the new hours of work as provided in the agreement 
recently fixed up for the South Wales district, but they 
have decided to dispense with the services of coal foremen 





and they are pooling work and pay. The coal foremen are 
appointed by the coal shippers to superintend the ship. 
ment of their supplies, and their actual wages are small - 
but it has been the custom of the foremen to take a share 
of the earnings of all the gangs employed in respect of 
every ship. The result is that a foreman may have gangs 
of trimmers at work on several ships at a time, and from 
each he draws a share, as if he was a trimmer actually 
engaged in the work. Some trimmers employed by large 
shippers thus have a big income running to as much, as 
£2500 a year. This, however, is very considerably above 
the average. The trimmers at Newport have put an end 
to this practice, and, it is understood, they intend having 
their own supervisors. The point is that these super. 
visors are to be paid by the trimmers and are not direct |y 
responsible to the coal shippers. The matter is likely to 
be taken up by the employing interests, as coal shippers 
contend that the trimmers’ action is an infringement of 
the recent agreement which was to operate for six montis, 
and that the question of responsibility for demurrage is 
involved. 


Newport, 
The demand for Monmouthshire descriptions is 
fairly brisk, and, as colliery stems are very full, free coals 
are scarce. The tone of the market all round rules firm, 


Swansea. 

The market in anthracite coals displays no change 
of any note, and is fairly steady. Tonnage supplies main- 
tain a moderately good level, but the continued idleness 
of the general cargo workers naturally causes some nervous- 
ness among owners generally, and it is no encouragement 
to them to fix their vessels for Swansea loading for fear 
there may be some extension of trouble. 


Tin-plates and Metals. 


Business has been very quiet owing to the holi- 
days, and prices are little more than nominal. Tin-plates 
for the home market are 333. 104d. per basis box net f.0.t. 
makers’ works. Other quotations are :—Block tin, 
£226 10s, cash, £224 15s..for three months ; copper, £76 
cash, £76 10s. for three months; Spanish lead, £24 10s. 
cash, £24 three months ; sheet and tin-plate bars, £12 5s. 
per ton f.o.t. makers’ works. 








LAUNCHES AND TRIAL TRIPS. 





San FLoreENTINO, oil tank ship; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Eagle Oil 
Transporter Company, Limited, London ; dimensions, length 
546ft., beam 68ft. 7in., moulded depth 42}ft.; to carry 18,100 
tons deadweight ; engines, compound double-reduction geared 
turbines of Brown-Curtis type —— a single propeller ; 
constructed by Wallsend Slipway and Engineering Company, 
Limited ; trial trip recently. 

8.8. Bonny, Standard ‘‘ B;” built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Briti=h 
and African Steam Navigation Company, Limited, Liverpoo! ; 
dimensions, length, 400ft., beam 52ft. 3in., depth moulded 31ift.; 
to carry 8200 tons deadweight ; engines, 27in., 44in., and 73in. by 
48in. stroke, pressure 1801b., Howden’s forced draught ; con- 
structed by Richardsons, Westgarth and Co., Limited, Hartle- 
pool; trial trip, Monday, April 14th; very satisfactory, speed 
of twelve knots being attained. 

Barpapian, “B;” built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Frederick Leyland and 
Co., Limited, of Liverpool ; dimensions, length, 400ft., beam 52ft., 
depth 3lft.; to carry 8300 tons deadweight ; engines, direct- 
acting triple-expansion, pressure 180 Ib. per square inch, forced 
draught ; constructed by the builders; launch, Wednesday, 
April 16th. 

Bovurry, Standard ‘‘ B;” built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited ; to the order of African Steam 
Navigation Company, Limited, London; dimensions, length, 
400ft. between perpendiculars, extreme beam 52ft. 3in., depth 
moulded 3lft.; to carry 8200 tons deadweight ; engines, 27in., 
44in., and 73in. by 48in. stroke, pressure 1801b., Howden’s 
forced draught ; constructed by Richardsons, Westgarth and 
Co., Limited ; launch, Wednesday, April 16th. 

8.8. Cornisx Crry, Standard “‘ B”’ two-deck screw steamer ; 
built by Craig, Taylor and Co., Limited ; to the order of Shipping 
Controller, since sold to W. R. Smith and Sons, Cardiff ; dimen- 
sions, length 412ft. 3in., beam 52ft. 3in., depth moulded 31ft.; 
engines, 27in., 44in., 73in. by 48in., pressure 180 1b., Howden’s 
forced draught ; constructed by Blair and Co., Limited ; launch, 
Wednesday, April 16th. 








Tue FARADAY AND RonTGEN Socrettes.—A general discussion 
on “‘ The Examination of Materials by X-rays ” will be held on 
Tuesday, April 29th, 1919, in the Rooms of the Royal Society, 
Burlington House, London, W. 1, from 5 to 7 and from 8.30 to 
10p.m. The chair will be taken by S'r Robert Hadfield, F.R.S., 
President of the Faraday Society, who will introduce the dis- 
cussion. Professor W. H. Bragg, F.R.S., will deliver an address 
on ‘‘ Radiometallography.” Professor Alfred W. Porter, F.R.S., 
will give short abstracts of the following papers, translations of 
which will be presented by Sir Robert Hadfield : (a) ‘‘ Investiga- 
tion of Metals by means of X-rays,” by F. Janus (Munich) and 
M. Reppchen (Cologne) ; and (b) ‘‘ The Principles Governing the 
Penetration of Metals by X-rays,” by Dr. G. Respondek 
(Helensee). Monsieur H. Pilon and Mr. Geoffrey Pearce will 
give a brief description of the ‘‘ Apparatus Used for Radio- 
ere 2, fl illustrated by lantern slides. Captain R. 
Knox and Major G. W. C. Kaye will present a paper on “* The 
Examination of Timber by X-rays.” Sir Robert Hadfield, 
Mr. 8. A. Main, and Mr. J. Brooksbank will read papers on : 
(a) ‘‘ Testing the Absorption Power of Different Steels under 
the X-rays;” (b) ‘‘ X-ray Examination as Applied to the 
Metallur; of Steel;” (c) ‘‘ Radiographic Examination of 
Carbon Electrodes used in Electric Steel Making Furnaces :”’ 
and (d) ‘‘ A Method of Testing an X-ray Tube for Definition.” 
Lieut.:Colonel C. F. Jenkin will contribute a note on ‘‘ The 
Detection of Hair Cracks in Steel by means of X-rays.” Mr. F. 
F. Renwick will read a paper on “‘ The Behaviour of Photo- 
graphic Plates to X-rays Considered in relation to the Radio- 
graphy of Metals.” Dr. R. E. Slade will read a paper on ‘‘ Con 
trasts in X-ray Photographs.” Monsi E. Schneider, of Le 
Creusot, President of ‘the va and Steel Institute, will present 
a@ paper on “ eee ee Professor A. W. Hull, 
Mr. C. T. Heycock, F.R.S., Mr. A. A. Campbell Swinton, F.R.5., 
Mr. F. W. Willcox, Captain Leslie Aitchison, Mr. Donnithorne, 
and others will contribute to the ‘discussion. Major C. E. 8. 
Phillips will exhibit apparatus used at the War-office X-ray 
Laboratory for testing definition of X-ray bulbs. Exhibits 
and demonstrations will also be given by Monsieur Pilon, Messrs. 
Newton and Wright, Watson and Sons, Cox and Co., and the 
British Thomson-Houston Company, Limited. 
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BARLIER HOLIDAYS. 





Tun following statement is“issued by the Railway 
Executive Committee :— “)" 3 - my cen vias 

In view of the serious difficulties of the railway com- 
panies in providing engines and rolling stock for the con- 
veyance of traffic, it is desirable that the public should be 
acquainted with the problems caused by the war, and their 
effect on the holiday traffic of 1919. Soon after the out- 
break of war, the railway companies placed the whole of 
their workshops at the disposal of the War Minister for 
the manufacture of munitions, and for the last four years 
only the minimum amount of repairs to engines and rolling 
stock have been carried out. The result of this effort 
in the national interest is that the companies are left with 
practically all their engines in need of overhauling and 
with thousands of passenger coaches unfit for running. 
Of the 700 engines and the many trains sent to France 
and other theatres of war, practically none have as yet 
been returned. It is obvious that four years’ arrears in 
repairs cannot be made good by the summer. 

The Railway Executive Committee wishes to point out 
that if, following the usual practice, the bulk of the holidays 
is taken in July and August, there will be difficulty in 
coping with the traffic. If, however, those who are able to 
do so will take their holidays in May and June, this will 
do much to obviate any overcrowding or discomfort that 
might otherwise arise. It is particularly urged that 
Tuesdays, Wednesdays, Thursdays and Fridays should 
be used for holiday travelling, as on those days the traffic 
is usually lighter. Companies and business firms are 
earnestly requested to arrange holiday programmes for 
their staffs to ensure a proportionate number travelling 
in May and June. 








APPOINTMENT OF MARINE SURVEYORS TO 
THE BOARD OF TRADE. 


AN examination for three appointments as Engineer and 
Ship Surveyor, two appointments as Ship Surveyor, and two 
appointments as Nautical Surveyor, will be held in London on 
Tuesday, June 24th, 1919, and following days. One appoint- 
ment as Examiner of Masters and Mates will also be made 
through the examination for Nautical Surveyor, if a candidate 
is found qualified for this post. Any person desiring appoint- 
ment must apply on a special application form, which may be 
obtained from the Assistant Secretary, Marine Department, 
Board of Trade, Whitehall-gardens, London, 8.W. 1. 

The list of candidates will be closed on Wednesday, May 7th, 
and no application received after that closing day can be con- 
sidered for the examination of 1919. 

Limits of Age.—Candidates must be within the following 
limits of age on the first day of the examination :—Engineer 
and Ship Surveyor, 25 and 40; Ship Surveyor, 25 and 40; 
Nautical Surveyor, or Examiner of Masters and Mates, 25 and 
45. Note.—A candidate born on June 24th would be admitted 
on the 25th, but not on the 40th or 45th anniversary of his birth, 
as the case may be. 

Nationality.—Candidates must be natural-born British sub- 
jects and the sons of parents both of whom were natural-born 
subjects or citizens of this or of an allied or associated country. 

Salary.—The salary of Surveyors commences, on appointment, 
at £250 per annum, and increases, subject to the Board’s 
approval, by £10 per annum to £300 per annum. On obtaining 
a certificate of efficiency after a year’s service at £300 the salary 
increases, subject to the Board’s approval, by £15 per annum 
to £450 per annum. At present there is a war bonus in addition 
amounting to £110 per annum for a Surveyor on first appoint- 
ment, and amounting to £150 per annum for a Surveyor in 
receipt of a salary of £450 per annum. Surveyors are eligible 
for promotion to higher grades. 

Qualifications for Engineer and Ship Surveyor.—The applicant 
must have served an apprenticeship to a firm of engineers or 
iron or steel shipbuilders. He must submit copies of testi- 
monials showing that he has served at sea as an engineer on 
regular watch for at least five years in foreign-going steamships 
or proportionately longer for any service in home trade or coast- 
ing steamers, but at least two years of the qualifying service 
must have been in foreign-going steamships. In the case of 
service in home trade or coasting steamers, provided the vessels 
were engaged in the open sea and the engines were of not less 
than 66 nominal horse-power, eighteen months of such service 
is regarded as equivalent to twelve months’ service in foreign- 
zoing steamships. The applicant must also possess a first-class 

oard of Trade certificate of competency as an engineer, and 
preference will be given to an engineer holding an extra first-class 
certificate of competency. 

Qualifications for Ship Surveyor.—The applicant must have 
been trained in the building and repairing of ships for not less 
than five years, and since the completion of his training must 
have had practical experience in the building and repairing of 
ships for not less than three years. When at least one year has 
been spent in a day course that includes naval architecture at 
a recognised technical school or college, the time so spent will 
be allowed to count as one year, but no more, out of the five 
years’ training required. 

Qualifications for Nautical Surveyor, or Examiner of Masters 
and Mates.—The applicant must possess a foreign-going master’s 
or extra-master’s certificate of competency ; and must have 
been in command of foreign-going merchant steamships. For 
the purposes of this examination, officers who have had good 
merchant service experience, although not in command of a 
foreign-going merchant steamship, and have been in command 
ef one of his Majesty’s ships during the war, may be regarded 
as eligible. 

Board of Trade, April, 1919. 








CATALOGUES. 





Brown, Bayiey’s Steet Works, Limited, Sheffield.—lIllus- 
trated descriptive pamphlet dealing with die blocks. 

Ho.torHange Limirep, 12, Carteret-street, Westminster, 
8.W. 1.—Illustrated pamphlet entitled ‘A New Era in Street 
Lighting.” 

Brrrrain’s Etectric Motor Company, 110, Cannon-street, 
London, E.C. 4.—TIllustrated catalogue and leaflets describing 
the various types of motors made. 

Tue Srravss Bascutp Bripce Company, Chicago, U.S.A.— 
Well illustrated and got-up descriptive booklet dealing with the 
various types of lifting bridges constructed by the company. 

Huex Woop anp Co., Limited, Newcastle-upon-Tyne.— 
Well illustrated descriptive catalogue of electric, compressed air 
and steam haulage plant, centrifugal pumps, hoists and reducing 
gear for use in collieries ; also of the Huwod pneumatic pickaxe, 
and of the British Jeffrey Longwall coal cutter. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 

address of the communicator are printed én italics. 

When y te not illustrated the ion te 
an abridgment Specification 


8. 
ry elas Rey yy tard may be obtained at the Patent-office 
yap ad 5, Southampton-buildings, Chancery-lane, W.C., 
The date first given is the date of application ; the second date 
at the end ef the abridgment ie the date of the acceptance of the 
complete specification, 
SWITCHGEAR. 


124,104. May 10th, 1919.—Comspinep Automatic BaTrery 
Switch aNpD Suunt Recurator, R. B. Ransford, 24, 
Southampton-buildings, London. 

Tae arrangement is illustrated in the figure. Switch A in 
the main circuit is operated by the magnetising coil B ted 
across the terminals of the dynamo. The switch closes against 
the action of spring C when the dynamo voltage is suitable for 
charging. Coil D in the main circuit normally assists coil B, 
but if the voltage of the dynamo falls and the current reverses, 
coil D opposes coil A and switch A opens the circuit. The auto- 
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matic field regulator consists of a carbon resistance E, which 
is under pressure due to the adjustable spring F, by means of 
which the charging current can be regulated. If the voltage 
rises the iron core and armature G is lifted against the action of 
the spring; the resistance of the carbon regulator is therefore 
increased and the voltage of the dynamo reduced. If there is an 
excess rise in voltage, the core G is raised until it short-cireuits 
the field winding by closing switch H.— March 20th, 1919. 


124,017. February 13th, 1918.—ELECTRICALLY-DRIVEN AIR 
Compressors, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, and James Sugden, 
137, Clifton-road, Rugby. 

The object of this invention is to facilitate the starting and 
stopping of electrically driven air compressors by means of an 
electrically controlled air valve. Assuming that the compressor 
is at rest and no current is passing in the circuits, air valve B 
connects receiver I to unloading valve J, allowing the compressor 
to be ready for starting up without load. The closing of control 
switch K operates contactor L and closes contacts C and D. 
Current then passes to magnet M, which operates the main 
starting gear. The above operation starts the compressor. 
When the normal speed is approached, the final movement of the 
starting gear automatically causes the contacts N to close; 
current then passes to magnet A, operating valve B and cutting 
off the compressed air to valve J. The air in valve J escapes 
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through pipe F to upper chamber of valve B, which is then open 
to atmosphere. The relieving of pressure on valve J causes it 
to close, and the compressor takes up its load. When stopping 
the compressor the control switch K is first opened either auto- 
matically or by hand, interrupting the current to contactor L, 
causing contacts C and D to open, magnet A becomes de-ener- 
gised, and valve B connects air supply from receiver I to valve J, 
thus unloading the compressor. It will be seen that, although the 
load on the compressor has been removed, the motor is still 
running, owing to the fact that the magnet M which controls the 
main current remains energised by current pee: through the 

tacts R ted with the auxiliary cylinder P. When air 
was admitted through valve B to valve J for unloading the com- 








pressor, air was also admitted to cylinder P through an adjust- 





able restricted opening, causing the piston to rise slowly and 
open the contacts R after a predetermined period. This 
ensures proper sequence of operations on the motor and com- 

r. An alternative arrangement is also given in the speci- 
fication which avoids loss of the compressed air in the compressor 
and pipes each time the compressor is unloaded.—March 13th, 


1919. 


PUMPING AND BLOWING MACHINERY. 


124,162. November 22nd, 1918.—Arm Compressor VALVES, 
Fullerton, Hodgart and Barclay, Limited, Paisley, and 
W. McGregor. 

In this invention an effort has been made to cheapen the pro 
duction of air compressors by substituting rectan, r valves 
for the usual circular form, while the inlet and discharge valves 
of a double-acting compressor are arranged on opposite sides, 
the cylinder and communicating passages provided so that only 
four valves in all are necessary. The general arrangement is 
shown in Fig. 1. Details of one of the discharge valves are given 
in Figs. 2 and 3. Each of the ports is provided with a valve 
seat body A of rectangular shape having a plurality of slots or 
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valve openings B, all of the same size and shape. Each slot 
B is covered by a valve plate C of rigid or non-flexible material, 
the ends of which are slidably guided in notches or recesses D 
formed in bars or distance pieces E secured to the body A. Over 
the plates C a guard frame or bridge piece F is secured to the bars 
E and body A. These bridges are provided with thimbles G 
and pockets for springs H adapted normally to hold the valve 
plates C closed. On the suction side of the cylinder the arrange- 
ment is such that the indrawn air opens the valves against the 
action of the springs and on the discharge side the out-forced 
air opens the valves against the action of the springs.—March 
20th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


124,063. March 19th, 1918.—Larue Tatrsrocks, C. Taylor 
(Birmingham), Limited, G. B. Taylor, and G. F. Astbury, 
all of Birmingham. 

The tailstock shown in the illustrations is provided with a lever 
at the rear end to give the spindle, or barrel, a quick movement, 
together with a rack and worm gear to give a slow feed.% The 
tailstock has the usual form of body, in which the reciprocat- 
ing barrel A is fitted, with a hand lever B for simple drilling and 
similar operations. The lever is detached from the barrel by 
removing the peg C. Inclined rack teeth D are provided on the 
under-side of the barrel with which may gear a worm E carried 
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by a shaft F operated by a hand wheel. This shaft is excentric- 
ally applied to a sleeve G adapted for adjustable revolution 
within a rigid side extension of the tailstock body. The shaft 
is excentrically positioned within the sleeve shaft, and is inclined 
to the axis of the barrel A. By revolution of the sleeve G, the 
head end, the worm E can be either made to gear with the rack D 
or be disconnected therefrom. On either side of the sleeve G 
are straight transverse grooves H and J—Fig. 2—either of which 
at one time forms part of ahole K, in which a push-in peg is 
applied for the purpose of securing the sleeve both axially and 
against rotation. March 19th, 1919. 


TRANSFORMERS. 


124,113. May 29th, 1918.—ConsTantT CURRENT TRANS- 
FORMERS AND Reactances, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London. e 

This invention largely obviates the use of the counterbalancirg 
weights required in the usual construction of constant current 
transformers, reactances, and compensators of the type depend- 
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ing on the repulsion between fixed and movable coils. It will 
be observed, on referring to the figure, that the transformer is 
disposed at an le to the vertical and that the movable winding 
A. pivoted at B by the arm C, moves in a path at an angle to 
the vertical as it is‘repelled from the fixed winding D or moved 
towards the same by gravity. The effect of gravity on the mov- 
able winding is not so great as on the winding in a corresponding 
transformer made according to prior practice, since the winding A 
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moves in a path at an angle to the vertical. This angle is so 
chosen that substantially all weights, both counterbalancing 
weights or weights increasing the effect of gravity on the movable 
winding, are eliminated. The exact angle in any case will be 
determined by the current desired for the load.— May 20th, 1919. 


LIGHTING AND HEATING. 


124,077. March 30th, 1918.—Furnace Roors, J. E. Fletcher, 
Keston, St. James’-road, Dudley. 

It has been found that refractory bricks such as are used in 
arched roofs in high-temperature furnace work fuse more readily 
under pressure than when free from load, and that it is the 
pressure that is brought to bear on the active faces and edges 
of bricks used in arched roofs of such furnaces by the expansion 
due to the heat in working which expands the arch and lifts it 
at the centre—the outward thrust being taken by the usual tie 
bolts—which is the cause of fusing in such arches. Under this 
condition the inner portions of the radial faces of the bricks are 
crushed severely and crumble at the inner edges, whereas the 
outer and thicker portion of each arch brick being cooler does 
not expand proportionally to the thinner inside ends of the 
bricks, and there is a slight opening at the outer portion of each 
joint. The thrust of the arch thus falls on the inner ends of the 
joint faces of the bricks, which, owing to this concentrated 
pressure or load, fuse most readily on the face presented to the 
furnace flames; furthermore, arch bricks are rarely true to the 
correct radial shape required for perfect thrust distribution, 
and often the inner faces touch at the joints, whilst the outer 
faces are not in contact, and on heating such a structure the 
bearing pressures on the inner parts of the joints are frequently 
severe enough to cause early fracture of the brick corners, and 
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so induce rapid fusion, and generally a short life of the roof. 
Also, in addition to this, the usual handling of brittle refractory 
fire-bricks helps to the damaging of the inner edges of the arch 
bricks, which accentuates the above described pressure troubles 
under heat effect. In one system of overcoming this trouble 
the inventor rounds off the edges of the bricks, as shown 
ip Fig. 1, and thus leaves a part protruding to withstand 
the action of the flames, which is not subject to the com- 
pression stresses of the arch. In the modification shown 
in Figs. 2 and 3 the inner faces of the bricks or blocks are 
only rounded in one direction, viz., in the direction of length 
or direction of flow of gases of the furnace. In this case 
the front and back edges of the blocks are rounded, whilst 
transversely in the direction of the span of the roof the faces are 
flat or straight and’ are contiguous. Further, the blocks or 
bricks are hollow, with a gap through them at their upper parts, 
and they are threaded on and supported by a metal bulb bar 
which is suspended from an overhead girder by suspension links. 
The blocks in this case are rectangular at the upper part and 
semi-cylindrical at the lower part. In the arrangement shown 
in Fig. 4 the blocks are similar to those shown in Figs. 2 and 3, 
except that they are cylindrical at the upper part as well as 
the lower, but the arch is formed by arranging the rows of these 
hollow blocks or bricks with their axes canunting longitudinally 
to the furnace, the centres of the several rows being in a curve 
having as its centre the axis of the arch. The spaces between 
the upper parts of the blocks are filled in with fire-resisting 
material. The bricks in this case are supported by ded 


in the same way as in Figs. 2 and 3, except that the suspended 
bars extend longitudinally instead of transversely.— March 20th, 
1919. 


13,710 of 1915. September 27th, 1915.—Layine Pires UNDER- 
GROUND, &. Woodvine, Sentinel Wagon Works, Shrewsbury. 
This machine was evidently primarily invented for military 
purposes in connection with trench warfare, but it could be 
adapted to a variety of other purposes. The general idea is to 
force = through the solid ground by means of a hydraulic 
ram. he ram cylinder A, it will be seen, terminates at one end 
in a ball-and-socket joint, which permits the ram being turned 
through a considerable angle. At its forward end the ram is 
supported in a clip B, which can be opened to allow the turning 
movement. The ram plunger C is ew by means of a cup 
leather and has a guide flange D to keep it central in the bore. 
The plunger can be retracted by a rope and windlass-like arrange- 
ment E in the breech end of the ram. At the forward end of the 
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plunger C there is a spigot F devised to engage with the pipe G 
which is to be forced into the ground. The pipe G is guided by 
the cap H at the front end of the ram. The ram is of such a 
length that its stroke is slightly longer than the length of the 
pipe to be operated upon. In use a length of pipe G is inserted 
in the machine, and it is swung into the working position. 
Water is admitted to the ram and the pipe forced into the ground. 
The plunger is then retracted by means of the windlass, the 
machine swung round, and a second pipe inserted. When the 
apparatus is brought into the working position again the first 
and second pipes are connected by means of a special socket 
having a smooth exterior, and the second pipe used to drive the 
first further into the ground.— March 20th, 1919. 


13,709 of 1915. September 27th, 1915.—Layine Pires UnpER- 

GROUND, G. Woodvine, Sentinel Wagon Works, Shrewsbury. 
This is a special form of head, or point, for the first section of 
a line of pipes to be thrust into the ground by means of the 
machine described in the specification above. As shown in 
the drawing, the guiding device comprises a spigot piece A 
fitting the pipe B and having a flange C bearing on the end 
thereof. Beyond the flange the spigot piece A is prolonged in a 
cone or conoid D of comparatively slow taper, and therefore 
considerable length. Pivotally engaging the apex of this cone or 
conoid D 1s a loose guiding head E. Internally this head is 
conical or conoidal of such greater angle than the angle of the 
cone end D that there is considerable freedom of universal 
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swing between it and the cone end of the spigot on which it rests. 
Externally the head E is also of conical or conoid form and of 
parabolic or paraboloid contour towards its apex. The relative 
depth of the internal cone of the head E is such that the point of 
pivoting of the head upon the apex of the spigot cone D, while 
forward of the centre of volume of the head, is some distance 
behind its apex. In use the spigot piece A with the directing 
head E upon it is assembled on the pipe end B. The pipe is then 
thrust laterally beneath the surface of the ground. hen the 
directing head E meets a displaceable obstruction such as a stone, 
it is deflected until its skirt encounters the spigot cone. During 
this movement the leverage exerted upon the stone owing to the 
paraboloid form of the head E and to the position of its point of 
pivoting upon the spigot cone D is such that instead of the pipe 
being deflected from its path the stone, it is claimed, is thrust 
aside.— March 20th, 1919. 


124,102. May 10th, 1918.—Tusutar Earrus ror Evectrican 
Systems, K. W. or a 10, Cranley-place, London, 8.W. 
The specification descri @ modified form of tubular earth 
in which the conductor is ted to a removable plug at the 
bottom of the tube. In some cases the tube after being used 
for the sinking operation may be withdrawn, granulated carbon 
being pressed into the hole to surround the embedded plug. A 
number of arrangements is shown, one being that illustrated in 
Fig. 1. In this example the conductor is secured in the slot A by 








One construction for the driving end of the tube is shown jn 
Fig. 2. Asleeve A is fixed in tion upon the upper end of the 
tube to receive the tubular driving piece B. i 
sits upon the upper extremity of the tube and receives the blows, 
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Fig. |. Fig. 2. 


The piece B—and in some cases the sleeve A—is formed with a 
slot through which the conductor may be led out of the way of 
the driving apparatus.— March 20th, 1919. 








Forthcoming Engagements. 





FRIDAY, APRIL 26ru. 


Junior InstiruTION OF ENGINEERS.—39, Victoria-strect, 
Westminster, S.W.1. ‘‘ Commercial Flying,”’ by Mr. John D. 
North. 7.30 p.m. 

Socrety or TecunicaL EnGIneEerRs.—Milton Hall, 244, Deans- 
gate, Manchester. District Mass Meeting. Chemical, Civil, 
Colliery, Electrical, Mechanical and Mining Engineers invited. 
7.5 p.m. 


West or Scortanp Iron AND STEEL INstiITUTE.—Societies’ 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Paper, ** Nickel-Chromium Steels,”’ by Mr. J. H. 8. Dickenson. 


7 p.m. 
TUESDAY, APRIL 29ru. 


InstiruTION oF Crvit. ENGINEERS.—Great George-street 
Westminster, S.W.1. Annual general meeting. 5.30 p.m. 

InpusTRIAL Reconstruction Councit.—2 and 4, Tudor- 
street, E.C. 4. ‘‘ Incentives to Efficiency in Scientific Manage- 
ment,”’ opened by Mr. Henry Atkinson. 5.30 p.m. 

InstTITUTION OF Locomotive EncIngrrs: LeEeps CENTRE. 
—Philosophical Hall, Leeds. Paper, ‘‘ Steel Fire-boxes and 
Tubes : eir Service, Maintenance and Repair,” by Mr. 
Dewhurst. This paper will be read in place of Mr. Gass’s, which 
was previously announced. 7 p.m. 
Nortu-East Coast InsTITUTION OF ENGINEERS AND Suir- 
BUILDERS.—Lecture Theatre, Literary and Philosophical Society, 
Westgate-road, Newcastle-on-Tyne. Closing general meeting. 


6.45 p.m. 
WEDNESDAY, APRIL 30ra. 


Tue InpusTRIAL Reconstruction Councry.—Saddlers’ Hall. 
Cheapside, E.C.4. Lecture, ‘“‘ The Aeroplane in Industrial 
Development,” by Mr. Holt Thomas. 4.30 p.m. 


LiverrooL. ENGINEERING Society. — Royal 
Colquitt-street, Liverpool. Annual general meeting. 
Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
** Trueman Wood ” Lecture : ‘* Glass and some of its Problems,” 
by Sir Herbert Jackson. 4.30 p.m. 


THURSDAY, MAY Isr. 


Roya InstiruTion oF GREAT Brita. 
Piccadilly, W. 1. Annual meeting. 65 p.m. 

Roya Institution or Great Briratin.—Albemarle-street, 
Piceadilly, W.1. ‘* Clutches,’’ by Dr. H. 8. Hele-Shaw (Lec- 
ture 1). 3 p.m. 

MANCHESTER METALLURGICAL Soctety.—College of Tech- 
nology, Manchester. ‘‘ Notes on the Testing of Sheet Metals,’’ 
by Dr. A. G. C. Gwyer. 7.15 p.m. 

Tue InstiruTion or Execrrican Enotnreers.—Institution 
of Civil Engineers, Great George-street, Westminster, 8.W. 1 
Lecture : ‘‘ Magnetic Storms,” by Dr. C. Chree. 6 p.m. 
BIRMINGHAM METALLURGICAL SocrETY AND THE STAFFORD- 
SHIRE IRON AND SteEL InstiITuTE.—Birmingham Chamber of 
Commerce, New-street, Birmingham. Paper: ‘‘ The Rolling 
Temperatures of Steels,’”’ by Professor H. C. H. Carpenter. 


7.30 p.m. 
FRIDAY, MAY 2np. 


Roya Instirution or Great Briratn.—Albemarle-street, 
Piccadilly, W.1. ‘‘ Energy Distribution in Spectra,” by Pro- 


Institution, 
8 p.m. 


Albemarle-street, 





fessor J. W. Nicholson. 5.30 p.m. 
InsTITUTION OF Locomotive ENGIngreRS: MANCHESTER 
CzenTre.—College of Technology, Manchester. Paper: ‘‘ The 


Relation of Cylinder and Boiler Power to Locomotive Rating,” 
by Mr. E. M. Gass, to be discussed. 7 p.m. 

Tue InstrruTion or MecHanicat Enainerrs.—The Institu- 
tion of Civil ineers, Great George-street, Westminster, 
8.W.1. Paper: “The Mechanical Properties of Steel, with 
some Consideration of the Question of Brittleness,"” by Dr. W. 
H. Hatfield. 6 p.m. 


Tae Junior InstTiIruTION OF ENGINEERS.—39, Victoria- 
street, Westminster, 8.W. 1. Lecturette, ‘‘ Engineering at the 
Front,” by Capt. G. B. Paterson. 7.30 p.m. 


SATURDAY, MAY 3np. 


Lonpon AssoctaTion oF ForEMEN EnoGiIngerers.—Cannon 
street Hotel. Sixty-sixth Anniversary Festival. 7 p.m. 


'FUESDAY, MAY 6ru. 


Tue InstrrvTIon or Civit ENGINEERS.—Great George-street , 
Westminster, 8.W. 1. Ordinary meeting. Further discussion 
of the papers on ‘‘ The Electrical and Mechanical reap ra 
of the All-metal Cars of the Manchester-Bury Section, ca- 
shire and Yorkshire Railway,” by Mr, George Hughes ; “ All- 





a wedge piece B, but as alternative methods the conductor may 
be soldered i ition or secured by tamping with lead wool or 
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meta! bulb bars over which the blocks or bricks are threaded 





in p 
the like or by a set-screw passing through the plug from the top. 


metal Passenger Cars for ‘British Railways,” by Mr, Francis 
Edward Gobey. 6.30 p.m, 





is driving piece. 





1s 1S 


_— 


pig! 
pira 


B 


pac 
sit 
















a es be 













































of 





Established 1856. 


AL Lie 
er Rag, 
JUN 101919 








te 





9g 
, Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 








= 
Yo. CXXVII.—No. 3305] 


LONDON: FRIDAY EVENING, MAY 2, 1919 





[Parcef sor mer } NINEPENCE 


BY INLAND POST 
BLEVENPENCE. 











ee 


PUBLIC NOTICES 
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he Admiralty has for 
DISPOSAL a LARGE QUANTITY 

et on STEEL BOILER TUBES, lying 

H.M. Dockyards, Chatham, Devon- 

port, Sh oaliee, Pembroke Dock, Portsmouth and 
Sheerness. —Tender forms, returnable by the 15th 
Yay, may be obtained on application to, The 
pigectOR OF CONTRACTS (Sales Branch), Ad- 


eT tehall, 8.W. 1. quoting. Schedule 46, 2707 


BY DIRECTION OF THE DISPOSAL ‘BOARD. 


ational Projectile Factory, 


TEMPLEBOROUGH. SHEFFIELD. 
7yoR SALE by TENDER, this FREEHOLD 


RY 
Ae Mfollowing m4 a brief description :— 
SITUATION .. «. Fronting main road and electric 
tram route from Sheffield to 


Rotherham. 
Within the city of Sheffield, 
rg oe of Tinsley Station, 


The main engineering shop is 
steel framed with corruga: 
iron walls, roof part glazed 

part et ged iron. 


and concrete. 
Length 580ft., width. 400ft., 
height 20ft. in the clear. 
Electric.cranes either side of 
feet Area 234,000 super 


CONSTRUCTION .. 





Bond attached, area 
35, 340 sup super feet. 
Main offices, slab walls, covered 
Ruberoid, area 8376 super ft. 
store,  steei . 
covered corrugated iron, area 


5945 super ft. 
Millwrights’ shop, stores, power 
house, boiler house, &c. 
Additional buildings, timber 
t, with corrugated iron 
walls and corrugated iron or 


Ruberoid roof, comprise :— 
teen — ee. area 


&e. 
Total ground Ay of buildings, 


355,519 su’ 
The factory was erected by the 
Government in 1915-16, and 
bas been used for shell 
making 
AREA OF LAND... 20 —" (about), »_Siving large 
area for ex 
POWER AND Electric Wenpocehion maton? 
LIGHTING 
HEATING .. .. Steam. 
ATER .. Public main 
SIDINGS ° ee wee connection with the 
G.C. Railway; total length 
4565ft. 
MODATION For 209 clerks. 
MESS-ROOM = 
COMMODATION For 1500 perso: 


of Tender may be obtained ‘trom the DIS.- 
POSAL BOARD, Factories Section, Charing Cross 
Buildings, Embankment, London, W.C. 2. 2531 





BY roams OF THE Hata BOARD, 
INISTRY OF MUNITION 


or Sale by Public “Pender. 


NTY-NINE LANCASHIRE and GALLO. 


Way Rolk re 
CASHTRE BOILERS. 

. SIX at. = one 6in., 120 os nee Ib. 
TWO 30ft. by 8ft., 100 Ib 
SIX 30ft. by 7ft. 6in., 140 ib ve PD 
TWO 30ft. by 7ft., 120 1b 
FOUR 28ft, by 8ft., 100 to ‘130 Ib. w.p. 
TWO 28ft. by 7ft., 150 Ib. 
ONE 27ft. Po &ft. 6in., 140 * Ww. Pp. 


TWO 27ft. by 7ft. 6in., 150 Ib. w.p 
ONE 27ft. by 7ft., 1 . Wp. 
ONE 26ft. by 6ft. 6in., 110 Ib. w.p. 


GALLOWAY BOIL EES. 
ONE 28ft. by 7ft. 6in., 100 Ib. Pp. 

ONE 2sft. by 7ft. 3in., 60 Ib. 7. D. 

These boilers have not been used since inspection by 
the Boiler Insurance Companies, when they were 
certified for the working pressures stated above 

‘Tenders must be submitted by the 13th May. 

der form and eS to view may be obtained 
om application to The NTROLLER, Machinery 
and Plant (Demobilisation Charing Cross Embank 
ment Buildings, London, W.C. 2 2687 


Fer. Sale by Public Tender, 


RTY-ONE ORANGE CHIPPING AND 
ARMA sADE-MAKING MACHINES. 
sHT BRIERLEY DOUBLE- oped ORANGE- 
HIPPING MACHINES, 
The bebe, = Pulping Station, 
r 





4 


a lock Wood, Kent. 
TWO BRIERLEY DOUBLE. WeADED ORANGE- 
CHIPPING MACHINES, 
The Government Pulping Sagem as 
Dunally-stree 


a * ohe Itenham 
ONK BRIERLEY DOUBLE- HEADED ORANGE- 
CHIPPING MAC at 
The Government ulping capi 
. Valley. Work: 


FOUR HARTLEY DOUBLE-HE wORANG 
— bef MACHI NE. oe OHANGE. 
he Government Pulping Station, 
Wembdon Shae fl 
oa ridgewater. 
FIGHT BELHAVEN DOUBLE-DISC SCOTCH MAR- 
MALADE MACHINFS, at 
Messrs. Parkinsons, Ltd., 
60, High-street, 


FOUR BARRe — MADE manucseetnt Sia: 


wg gp Ltd 
50, High-street, 


your LUKE COLL 
ER DOUBLE HRADED 
ORANGE. CHIPPING MACHINES, and extra 
sets of Knives, Screws and Washers ers, at . 
clea alley Weekes Station, 


Evesham. 
a whole or for 
. submitted by 
‘ender f 
on application {i'd permit fo to view ey cbtalned 
Builay see Ween, Gades tes Cross “Embankment | th 


Offers are invited 
individ for the purchase 
the 1st a ee me Tenders must 








a G3 ® 


BY Dinker0n OF THE peeroeat. 
MINISTRY OF MUNIT 


‘Temporary Buildings - 
at ao" TON AERODROME 
(near Sunderland). 
FOR SALE BY TEND 
ot are INVITED for aeons as t;EMPORARY 


TED 
BUILDINGS, including 

TE 4 p SECTIONAL ‘HUTS, 60ft. by 15ft., wood 

ONE SECTIONAL HUT, 100ft. by 16ft. 
Ditto, 60ft. by 16ft. 

ONE Ditto, 20ft. by 21ft. 

These huts are in situ at Hylton Aerodrome. 

Full particulars, Tender forms and permits to view 
may be obtained from The CONTROLLER, Huts and 
Building Materials Section, Disposal Board, Artillery 


BOARD, 





Mansions, Victoria-strect, London, 8.W. 1 Tele- 
graphic address, Hutments, Vic., London, = 
Victoria 1281. | 
is a Roms 7 Sea 
AT. BOARD, | 





BY THE DIRECTION OF THE DISPO# 
MINISTRY OF MUNITIONS. 


ape -framed Huts 
at Dae ING AERODROME, KENT. 
SALE BY TEND ER. 


DERS*. eg INVITED for the following SEC 
TIONAL TIMBER-FRAMED HUTS : 
EIGHT 2Mt. by 15ft., timber floors, 1 roof and walls. 
The buts are in situ ‘at the Aerodrome. 
Full particulars, Tender forms ane pemete to view 
may be obtained from The CONTROLLER, Huts and 
building Materials Section, are pond Artillery 





Mansions, Victoria-street, 8.W. 1. Telegraphic ad 

dress, Hutments, Vic., London. "antenn. Victoria 

1281. 2695 
BY ORDEE OF THE SePORAL , BOARD, 


MINISTRY OF MUNIT 


Alternating Current. “Electric 


MOTORS, &c 
FOR SALE BY PUBLIC TENDER, 
The following A.C. MOTORS, 200 volts, 
2-phase, with starters and other accessories, 
Daimler Works, Coventry :— 
TWO 5 H.P., by Crompton, 
TWO 8 H.P., by Siemens. 
FOUR 15 H.P., by Crompton and Ingleby and Co. 


59 cycles, 
lying at 


SIXTEEN 20 H.P., by Crompton, Ingleby, 
*hoenix and Siemens. 

THREE 25 H.P., by Ingleby. 

THIRTY-TWO 30 H.P., by Bruce-Peebles, B.T.H., 
Westinghouse, G.E.C., and Lancashire 
Dynamo. 

EIGHT 60 H.P., by B.T.H. 


The above will be sold as a whole or in part. 

All Tenders must be submitted by the 15th May 
at the latest. 

Tender forms and permits to view can be obtained 
on application to The CONTROLLER, -P. (D) 


Section, .Charing Cross Embankment Buildings, 
London, W.C. 2 2696 
BY ORDER OF THE _ BOARD, 


a 
INISTRY OF MUNITION 


Corrugated Iron Sheets 
at —-, LYSAGHT’S WORKS, BRISTOL. 
SALE BY TENDER. 
TENDERS a re IN’ ITED for a quantity of BLACK 
CORRUGATED IRON SHEETS, including :— 


These sheets are lying at , a Lysaght’s Works, 
Brist« 

Pull 1 particulars, Tevder forms and permits to view 
may be obtained from The CONTROLLER, Huts and 
Building Materials Section, Disposal Board, Fg ~ Hd 
Mansions, Victoria-street, London, 8. 
grams, Hutments, Vic., London. Mishene "Victoria 

Government of India, an 


1281 
of the 
ASSISTANT FOREMAN for the Arsenal 
in the Indian Ordnance Department. 
Candidates must be physically tit for service in 
India. The Assistant Foreman will be required to 
work under a Foreman to Supervise a General Work- 
yard with Machine Shop, comprising both bang and 
Metal-working Machinery run by steam pow Pre- 
ference will be given to candidates with a knowledze 
of Carpentry, Leather Work, Smithy Work 





equired for the Service 


Candidates should have aptitude for Workshop 
Accounts. 
TERMS.—Enzagement tor five years, with option 


of extension’ if approved by Government. Salary, 
Rupees 280 per month, tsing by annual increments 
of Rs. 10 to Rs. 320 p.m, If retained, Rs. 350 for the 
sixth and subsequent years. Salary will be increased 
by 20 per cent. until pence is declared. Free 
quarters, medical attendance and second-class passage 
out — home for himself and family, if any 

Last day for receipt of. applications, isth May. 
Further parsieulses and forms of application from 
the DIRECTOR-GENERAL OF STORES, _ India 


Office, Whitehall, 8.W. 1. 2715 
or the 
FOREMAN STEEL BELTER. | also 


ASSISTANT FOREMAN STEEL 


an 
aren. for the Gun and Shell Factory, Ishapore, 
a 


ndia. ‘ 

Candidates must be physically fit for service in 
India. Both Acid and Basic Open-hearth experience 
is desirable, but acid experience is essential. They 
should have a thorough knowledge of Gas ‘oducer 
Practice and of odern Pit Practice, including 
Repairs and Upkeep of Ladies. It is desirable, but not 
essential, that they should have some knowledge of 
the construction and repairs of Open-hearth Furnaces. 
The foreman must e had some years’ training at 
home in entire charge of a battery of open-hearth 





equired for the Service 


Government of India, a 


rnaces, 
TERMS.—Engagement for five years, with option 

of extension if. approved by Governn ent. 
SALARY.—ForEMAN : 350 per month, 
rising by annual increments of Rs. 10 to Rs. 390. If 
retained, Rs. 400 by_ Rs. 10 to Rs. 450 p.m. 
ASSISTANT FoREMAN: Rs. 280 by Rs, 10 to Rs. 320 
for. first five years, then Rs. 350 p.m. 

salary will be increased by 20 os eo 
. also payable 


for the performance of the duties of cy “Steel Melter. 
Free quarters, medical attendance, and second-class 
assage out and home for himself and family, if any. 
: Candidates should state which appointment they 
are applying for 

Last’ day for. receipt of epeitcntione. 19th May 
Further particulars and forms plication from 











of 
.the DIRECTOk-GENERAL OF STORES, India Office, 
hitehall 2716 


Royal Corps of N aval Con- 


A COMPETITIVE EXAMINATION for 
not less than ONE POST pi 
TIONARY~ ASSISTANT CONSTRUCTOR will 
held at the Royal pare College, Greenwich. 
towards the end of JUNE N EX 

thar Dom ge poten and full particulars of the salary, 

ot pet: &c., may be obtained from 

the. SECRETARY C.E.), Admiralty, Great George- 

street, 5.W. to pe intending candidates must 

submit their" ‘names and full particulars of their 

educational and technical training and practical ex- 
perience not later than 15th May next. 

PRIVATE STUDENTS OF NAVAL 

ARCHITECTURE. 

In conjunction with the above examination, there 
will be a QUALIFYING EXAMINATION for the 
ADMISSION of PRIVATE STUDENTS of NAVAL 
ARCHITECTURE to the Royal Naval College, Green 
wich. Applications for the regulations, &c., should 
be made.as in the case of the examinations for the 
vee Be Probationary Assistant Constructors (see 
a 

Private Students are required to pay a fee = £30 
a session whilst at the College. 2580 





A ssistant Locomotive 
UPERINTENDENT REQUIRED for 
the Sierra Leone Government Railway, for 
two tours, each of twelve months’ 
service, with possible extension. ~ Salary £300-£10- 
£350 per annum and a war bonus of £120 per annum, 
which will be continned until — months after peace 
is restored. and: will then reconsidered. - Free 
quarters and first-class ae Liberal leave -in 
England on full salary -—Candidates,-aged~23-45,- who 
have served an apprenticeship in a locomotive ‘shop, 
drawing-office and, if possible, a laboratory of an 
English railway, or with a firm of leading locomotive 
builders, should apply at — bs. Pare giving 
brief details of experience and to the CROWN 
AGENTS FOR THE COLONIES, < Millbank, 8.W. 1, 

quoting M/8559. 2684 





The Propr ietor of Letters Patent 


No. 8336/07, relating 
** APPARATUS FOR MILKING cows,”’ 

DESIRES to DISPOSE of his PATENT or to GRANT 
LICENCES to interested parties on reasonable terms, 
with a view to the adequate working of the Patent 
in this rig ig 

Inquiries to be 
CRU IKSHANK an aad °F AIRWEATHER, Ltd., 


65-66, Chancery-lane, London, W.C. 2. - 2650 
Coventry 


(ity of 
COMMITTEE. 
THE TECHNICAL vey yp etter 
Principal. D. R. MAcLACHLAN, B.Sc., A.M.Inst.C.E. 

The SERVICES of = picllowing “PULL. TIME 
LECTURERS are REQUIR 

ieee ot MECHANICAL ENGINEERING DE- 

ARTM Commencing salary . £500. 

First ASSISTAN'c (Mechanical Engineering De- 

nt). Commencing salary £300. 

SECOND" “ASSISTANT (Mechanical ny” yeaa 

Department). Commencing saiary £2' 
HEAD of EL ECTRICAL ENGINEERING DE- 
[Sow vinnie (with ee in Physics). 
ncing salary £ 
Leer RER on te 
350 (according to qualifications). 

HEAD ‘of “DEPARTMENT OF COMMERCE. Com- 

encing salary £400. 

SENIOR MASTER of JUNIOR TECHNICAL 

SCHOOL. Commencing salary £300. 

Form of application, which must be returned duly 
completed by Saturday, 24th May, 1919, -and- par 
ticulars of appointment, may be obtained from thee 
stamped addressed 





Education 


MISTRY. “Commencing salary 


undersigned on receipt of a 
foolscap envelope. 





FREDK. HORNER, 
Secretary. 
Education Department, 
Council House, Coventry, 
29th April, 1919. ] 2741 
- ° ° 
ent Education Committee. 


DARTFORD TECHNICAL INSTITUTE. 

DAY pied tt bee CLASSES 
EVENING CLASSES. 

THREE well-qualified MASTERS are REQUIRED 
TMMEDIATELY for service in connection with the 
Day Continuation Classes for boys engaged in the 
Engineering and Allied Trades and the Day and 
Evening Classes for Senior Students. 

= Special Subjects. —Mathematics and Physics. 

. Special Subjects—Engineering Science, Mecha- 
nical Drawing and Geometry, Trade Tools 
and Materials. 

8. Special Subjects.— English, including Literature, 
Industrial History and Citizenship, and 
Economics. 

One of the appointed candidates will be selected to 
_“ as Responsible Teacher of the Day Continuation 
Classes. 

Initial salary £140 to £220 per annum, according to 
qualitications, with additions not exceeding £115 for 
approved teaching and workshop experience, and 
rising to maxima of not less than-£250 and not more 
than £420, according to the Committee’s Scale. 

Forms of ee and further particulars may be 
obtained from Mr. D. F. Brow, Organising Master 
and Secretary, Technical Institute, Dartford. 

E. SALTER DAVIES, 
Director of Education. 
25th April, 1919. 2653 


(Corporation of Durban, Natal. 


ELECTRIC TRAMWAYS. 
TR. 





A 

The Corporation of Durban, Natal, is prepared to 
receive TENDERS for the SUPPLY and DELIVERY, 

ber “*c.i.f.’” Durban, 
(a) TWELVE MILES of STEEL GIRDER TRAM 
RAILS, of British Standard Section No. 2 
a 3 per yard), together with Fish- plates, 

and Nuts, and 4300 Tie-bars ;. and 

(b) 1500 COPPER RAIL BONDS and 300 CROSS 


Specifications may he obtained from the under- 
signed. For the Rail specifications a deposit of 
Guineas will be required, — sum will be returned 
on receipt of a bona fide Tender. 

ed and endorsed Tenders to be delivered to the 
undersigned on or before the 20th May, 1919. 

The lowest or any Tender will not necessarily be 

accepted. 


WEBSTER. Sek and CO., 
» Agents to the Durban Corporation. 

5, East India-avenue, 
Leadenhall-street, London, E.C. 3. 


April 24th, 1919, 2691 





a are Invited for the 


ECTION of REINFORCED CONCRETE 
UILDINGS at ee: Somerset. Specification 
a bill of quantities can be obtained on application 
to Mr. T. E. Thain, B.&c., aM TCE 69, Merchants’ 
Exchange, Cardiff, on deposit of £2 2s. “which sum will 
be refunded on receipt of a bona fide Tender. Plans 
may he inspected at the above office or at the works 
of the EC i FUEL CO., x Highbridge Whar’, 

bridge, Somerset. - Sealed Tenders must be pre- 
sented by the 17th day of May, 1919. 20 


(ity of Denird -- Woterwecks 





ENGINEER. 
Corporation of Bradford are prepared ve 
CATIONS for the’ APPOINTMENT of a 
WATERWORKS GINEER. Applicants are re 


Gonetra to state their age and 7 in Designing 
. Carrying-out and Management of Water- 
‘ADplications, stating salary d ied 
three recent pi Anam ng and endorsed 
* Waterworks Engineer.” to be sent to the under- 
cloned not later than Monday, the 12th May, 1919. 
ae? of the duties may be had on application from 
wR : 





By order, 
FREDERICK pg my 
we Clerk. 
Town Hall. Bradt ord, 
15th April, 1919. 2521 





City of Hereford.—Appointment ° 


pd CITY ENGINEER AND SURVEYOR. 
he Town Council of Hereford INVITE APPLICA 
TIONS from duly qualified persons =o APPOINT 
MENT of CITY ENGINEER and SURVEYO 
pe a appointed must be capable of ming out and 
performing all the duties of a Borough Engineer and 
Surveyor, under the Public Health 4 Acts, the Muni- 
cipal. Corporations Act, 1882, the Housing, Town 
Planning, &c., Act, 1909, and all other Acts incor- 
porated therewith or amending the same respectively ; 
but he will not be responsible for the ‘electricity or 
= a of the Cor will , 
to a Member or Associate Member of the 
Tuatitution of Civil Engineers. He must devote the . 
whole of his time to the duties of the office, and take 
no. private practice whatever. Salary, £500 per 
annum, increasing by £50 every other year to £600. 
Applications, stating ~ qualifications, age, military 
service (if any), and particulars ‘of present or last 
appointment, accompanied by copies of three recent 
testimonials, to be sent te the undersigned, endorsed 
“* City Surveyor,” ” on or before Saturday, 10th Muay 
19 


Canvassing is pores byohibited. 
ERT BATTERSBY, 
Town Clerk. 





. 


Town Hall, Hereford, 
April 25th, 1919. 


(Jounty Borough of Sunderland. 


CHIEF ENGINEERING! ASSISTANT. 

The Corporation } eed APPLICATIONS for the 
POSITION of CHIEF ENGINEERING. ASSISTANT in 
the Borough Surveyor’s Department, at a 

per usive of war bonus. 


2654 








Municipal the 
Institute of Civil Engineers, and must’ have “had a 
practical experience of Roads, Private Street. Works, 
and - Sewerage. d- by- copies 
of of sees recent “veatimonials, giving —— of 


certifi 
** Engineering Assistant.’’ mast be po Nested 
pad delivered at ae office, Town Hall, Sunderland. 

t later than Twelve o’clock Noon, on Wednesday. 
May 7th. Canvassing will be deemed a_dis- 
qualification until after the first selection of candidates 
by the Committee. 
H. CRAVEN, 

Town Clerk. 

Sunderland, 15th April, 1919. 2543 











London Association of Foremen 
bcp gee 
ESTABLISHED 1852 
FOREMEN, MANAGERS, Al AND EMPLOYERS 
CONNE 
ENGINEERING V INDUSTRY. 
antite meetings are Lagee’ at the Cannon-street 
Hotel, E.C is no d to residents 
in London. 


2019 


852 





Secretary : 
JAMES HARRINGTON. 
85, Salisbury-road, Harrow, Mid lesex. 





SITUATIONS OPEN 


OCIETY a - TECHNICAL Copeman 25, 
Victoria-street, 8.W. 

A MASS MEETING of the South Eastern District 
(embracing London and the Home Counties) WILL BE 
HELD on THURSDAY, May oy a at CAXTON 
HALL, WESTMINSTER, at 7.3 

Well-known engineers will apeake "on the organisa 
tion of engineers 

All trained 1 engineers whose work is of a non 
manual character-are invited to be present. 

Tickets ‘obtainable from LOCAL “SECRETARIES 

A 





or above address or at door. 


Warne, for Cape Gene, _Compateet WORKS 
GER; well up ern Foundry, 

Patternmaking and e! 

capable of handling small Engineer Works ; 

— ” agreement preferred. Expenses paid to suitable 
—Address, stating salary required and full par- 

tledians, 2663, The Engineer Office. 2663 a 








Continued Page II. 





SITUATIONS OPEN 
Page Ill. and III. 


SITUATIONS WANTED 
Pages IIL 


‘MACHINERY, &c., WANTED 
Pages VIII. and CV. 


FOR SALE, Page CV. 
AUCTIONS, Pages IL, IV.. and CXIJ. 
PREMISES TO LET OR.WANTED 

Page II. 
WORK WANTED, Page VIII. 
MISCELLANEOUS, Page VIII., &e. 
RECONSTRUCTION, Page VIII 





TISEMENTS, Page CXI. 





THE ENGINEER 





May 2, 1919 








SITUATIONS OPEN (eontinued) 


SITUATIONS OPEN (eontinued) SITUATIONS OPEN (continued) 


SITUATIONS OPEN (eontinneg 





t ENGINEER, Thoroughly 
odern Steam Engines, a 
organiser, capable. J handling general repairs 
large paper mills.—Address, with tes ge stating 


age and salary required, to 2788, The E: 
A 


to MANAGER of Large 
t the proceas of 
Wrought pennsoknnr and Routine of Tronwache : a 
man with thorench « engineering and technical training 
preferred.—Address, 2658, The Engineer Office. 








ANTED, ASSISTANT 
busi mus’ 











ANTED, Founs Gute Bh ng mm oa Ex- 





Nill be ON. — APPLICATIONS Hoists,’ Run 
a ranes, olsts. : 
ing firm from @ oa Leg Mey acientilie ways and Lifts, to tenist st principal punerally in small 
education and of \deral “fore BOS 3 the Econa. but Vaya 4 works te ‘salar 
mical Aspect of Burning, for a 8) ich will | to k hard oa and suitability = Sle 
consist -solely wie o sauagyeent on | to comfortable responsible permanency, | Sta 
F Co. details and salary required. Strict AM 3 rx 
served.—Address, 2700, The Engineer Office. 2700 a 





Goal ies 
Applicants should “state age, ‘qualideations and 


req 
amis a | phe eh of a wonths, a three 
ent will b be entered into. 
2776 a 


r 8 probe IVIL ENGINEERING DRAUGHTSMAN, Familfar 
Design, REQUIRED, 
veqddress, 27 2776, The A my Office. 


with Reinforced Concrete 
tor Straits Settlement ; salary, £40 per — . rising 
£5 per month on axe, vo rs’ agreemen —haeeees, 





2658 a 
\ 


ANTED, CHIEF of TESTING STAFF, for Hori- 
zontal G Oil and Semi-Diesel Engines, for 
works near Manchester. State experience ary 
required.—-Address, 2706, The Engineer Office. es 
27 A 


JEzoerienced SUGAR MACHINERY 
for the Brazils; knowledge of 
excellent opening for the right 
BROTHERS, i 





wat TED es 


pb Alt + po 4 
man.—Address, 


Man- 
ch 90 A 





ANTED, for Large Old established Marine and 


4 and g business 
in Egypt, an GINEER MANAGER; must be 
thoroughly with Marine E: . able 
to Estimate, to make Drawings, and to work from 
Drawings. and with a ees of what is requisite 
for > restine. Must ex in the 
con’ managemen Ef a knowledge of 
desirable. but not essential meantime. For 


ment to suitable man.—Write in first instance 
to yt 8. Billiter-avenue. London, E.C. 2591 a 


2722, The Engineer O 2722 A 












NDIA.—An English Firm of Iron and Steel Mer- 








saciBTANT must be 6 au re: | (XNIEF DRAUGHTSMAN WANTED: by @ well: 

dent; single, age not over $0.—Write, diving established Engineering Firm doing varied 

fon y ® | work, comprising constructional, o. works machine 

pall Borticnjars, Ss. to ZL. 166, care Deacon's, shop and kindred general work ; t be well up. fn 

Leadenhall-street, London, E.C. 3. 4 Detail and Well organised Modern Planning’ ethods ; 
thorough! prior e 

NTERNAL COMBUSTION ENGINES.—First-olass | age, if avi Mh + and salary expected t0 2% to ZB. is care 
arine “Experience p ae the on with ome Deacon’s, Leadenhall-street, E C. 

ex and salar: ant, and ween at liberty. L RAUGHTSMAN. — First - class MECHANICAL 

2624, ine Engineer 2624 - ae WANTED, with “Unetneer 
_— 


ting Plant.—Address, 2677, The 








Office. Biz 
RAUGHTSMAN for London : 


Good Exp. Paper 


| fees) MANAGER or FOREMAN WANTED, 





for 
Guide Mill rol t. Steel and Fi . with 
Fou r Puddling > fe tee. p Rabo making or Textile Machinery good sal. 
tical and practical knowledge. 3S age, experience, | Prospects. ~Apoly, LAURIE and Co., Employment 
28, FR treet, E.C. 2. a, pre- 
‘ A 


approximate salary expected and when free. — Address, 
Office. 2662 


2662, The Engineer liminary fee. 





for 








JANTED, for Manchester District, Young Energetic, 
well-educated ENGINEER for Estimating and 
‘esting Work in connection with high-class Centrifugal 
pump ome not essential, om a gi 


1 part 
ake, weauinel.-hAdoete, 2792, The ¢ 





ANTED, Good Practical MAN, to Undertake 
Supervision Mochining. Fitting, Erecting and 
Installation of Marine Engings, for smal! East Coast 
Works a with full ae ails of ex ‘gon ~ and 
salary requ! ired. to 2743, The Engincer O 2743 4 


ya IMMEDIATELY, CIVIL ENGINEERS, 
for — for Railway Location and Survey 
Work, Prepari &c.— Address, with copies 
of on testimonials and experience, 2768, ‘The a 
, A 


WEP IMMEDIATELY, COMMERCIAL ENGI 
’ a INVESTIGATOR, for West seat 
oi South America ; must be srenetes Mechanical Engi- 

perience in Chili 


with extended commercial 
Peru. ther essential qualifications are fluent 
. g00d education and address, proved ability 
tigating an reporting, acquaintanceship with 
some of the influential bu ren a sellers of engineer- 
ing products in those countries, and access ‘ther 
other 


fa ver 
authoritative sources info. 
references will be eek: and is will be dae aig 
apply unless the candidate can substantially fultil the 
requirements. It is estimated that the investi- 
cation will occupy ohevt twelve months. Remunera- 
tion will be on the sca y 
Applications to so typewritten and ee to 
2683, The Engineer Office 2683 


N_ Old-establisbed Progressive Firm of Ball- 

bearing Manufacturers, at present employing 

ds, is OPEN to CONSIDE R APPLI 

the POSITION of MANAGING 

good salary and prospects for > aa 

with experience in competitive 
facturing. 

















commerci 
Applicants are asked to give the fullest 
part: » a8 no interviews can gran’ fore 
ed received. All communications will | be 
reated in strict confidence. Write, Box 218, 
Willing’ Ss, 125, Strand, London, W.C. 2 2685 a 


PPLICATION INVITED by a Merchant House f 
an ASSISTANT ENGINEER to join their staff 

in India who has had ex 
to be handled would 


Pulley mente. &e 
tions, 
be 








. 2622, The Engineer Office. 
.-—¥ MANAGER WANTED, to Take Entire 





Control of Commercial Side in young progressive 
firm of Ironfounders in Midlands ; must be fully con- 
versant with office work and isation, and 

ve practical kno ee ee > 
opening for right man. State age, ence, and 
salary.—Address, 2794, The Engineer OF 2794 «a 











RAUGHTSMAN. —Good MAN WANTED, 
Cot iste ist od te ee EE Beate” Batine Denon | seas 
prefe and knowledge 0} ngine gn 
for Light and rete age Dschine Work : *} Salary up to £6 per week to a capable and reliable 
— pe —— - & ‘J applicant. State experience.—Address, 2682, The 
thoroughly up-to-da for ie 0 ka. SRR | 
thods of ‘production on + AUGHTEMAN, JIG and, TOOL, REQUIRED 
y : _preference given to one who 
te uired, = when at} has had experience in Motor Vehicle Work.—Write, 










State age, experience, 
liberty.— Address, 2520, The E: 
pews. PLANT SUPERINTENDENT.—WANTED, 
Applicants t ha’ Lae aemeee ble eabaiee be 
DP) mus ve considerable ex 
+ Economical Run: of Lancas: 


stating age, experience and salary required, to 
The Engineer Office. 265 


I RAUGHTSMEN 
with BS gage in 


2655, 
5A 








REC UIRED IMMEDIATELY, 
furnace Construction, Ash 
Conveyors, &c.—Address 


and Lancashire ae Coal Handling Plants, 
Water-tube Boilers, Steam and Gas Engines; know-j stating age, experience, and salary seauined, 2796, 
I dge > bogs-preware units on ot ae i mst be The e Engineer ¢ Office. pei. 
well up in Keeping Records and be capable of Carrying | 1 RAUGHTSMAN REQUIRED. Used to Heavy 


Motor Vehicle Work; only BS mee with good 


oO ‘ expected to fac’ 
hours, Only those who have held similar position 


fl 1 ii sal qualifications need apply.—State past experi 
— = am oe ca full jatar, ence and salary required to JOHN. "I. THORNY 


to ENG CROFT and CO., Ltd., Basingstoke, Hants. 2769 a 








cluding salary required, R, 
Mark envelope “* = A pol 





Been., LAd.. Bournville. DEAUGHTSMAN REQUIRED, with Bxperlence in 
t t ae 2 tay a! nay fice. 

ponents, to e Charge of sma’ wing-o! 
Ra es gpertonced io Antamatio and Good salary to competent man, capable of securing 
petan Lathe oo i = le A trate | Sccurate and rages production.—Address, P210, The 
times -Replic v3 paptean 7 ; veauired, | /2sineer O stoi: See Se aie P210 4 
to Bex “ ae ¢.0. Davies aad Co., jane, RAUGITSMAN REQU RED, with Modern Steel 
©. 3. a orks Experience, for Maintenance and New 


Construction Work.—Address, giving full particulars 
of training and present position, 2648, The Enzineer 
Office. 2648 a 
L RAUGHTSMAN WANTED (First-class), Used to 

Jigs and Tools, for Machine ‘ = Work.—Apply 
by letter, stating age, experience and salary required, 
to ALFRED HERBERT, Ltd., Edgwick Works, 
Foleshill, Coventry. 


2755 a 
Di Work Appl WANTED 


ATE FIXER WANTED, for Premium Bonus 
System, for a General Engineering Works, in 
Lancashire; one with considerable experience an 
accustomed to work of a varying character, chietly 
Engine Work.—Addreas, stating age, experience, &c. 
2732, The Engineer Office. 2732 A 


~HIFT ENGINEER WANTED, for Power Depart- 
\ ment of Large Mill; must be familiar with 
3-phase Turbo-generators and Water-tube Boilers.— 
‘Address, stating age and salary required, and furnish- 
ing proofs of training and capability, 2744, 
Engineer Office. 2744 


— MANAGER’S ASSISTANT.—FIRM 














D for General Engineering 
Work i feely. stating age, experience, salary 
THE DUDBRIDGE IRON- 

WORKS, Ltd., Stroud, , Glos, 2786 a 
RAUGHTSMAN WANTED TNMEDIATELY, 











with 


INEERS in Scotland (about 750 hands) experience in Herineosal Crude an a8 
INVITE APPLICATIONS for this POSITION. Appli-] Engine Design up to Rs _ Avoly. stating 
cants must be well-educated and have ex ce 


age, if married, full Ketalie of e ary 
uired, and when at liberty, ‘. a he M AGING 
IRECTOR, The Anderson-Grice Co., Lta., Car- 

noustie, Forfarahire. _2779 A 


pected, 2789, The 
ORKS MANAGER REQUIRED by O!4-established RAUGHTSMAN WANTED in Leeds : 
firm of Engine i = and Boiler ss, 
employing 1000 ic, ent 
organiser, and thoroughly sees to date, with “— 











—s of ee — jon ; << lass es — Pls ease 

good preapects Boe y ngineer.— A pplics- AUGHTSMAN WANTED, in London. Experi- 
oss pag A A treated in strictest ooatpenee, i enee in Design of Elevators and Conveyors 
pang Sige Mncr py Rey meg 3 sed ineased to | necessary.—Write, stating age and salary required, to 
2791, The Engineer Office. 2791 A C. ¥.€9. i W. Vickers and Co., Ltd., <a 








JORKS MANAGER REQUIRED, for Large Works RAUGHTSMAN WANTED, with Experience of 





specialising in the Manufacture of Ball and Elevating and Conveying Work. eo 46 Stating 
Roller Bearings and Mo Car Components on age, particulars of past experience and salary required, 
production lines. App ts m be capable off to BAGSHAWE and CO., Ltd.. “Dunstable ¥ Werks, 
Taking Entire rge, including ti gn of ail | Dunstable. 2641 
mene Tools, &c., and I Jay-out of the work 
on economical met: a fe ag i00d RAUGHTSMAN WANTED. with First-class Tech 
opportunity for with necessary D ical training and shop experience; capable o 


the Design and Installation of Factory 
tate age, experience and salary a. 


energetic 
qualifications.—Address, 2705, 3. The lneinee Office. 
Sta! 
—Address, 2466, The Engineer Office. 


2705 Aa_ 














SSISTANT WORKS MANAGER REQUIRED, by 
old-established progressive London Engineering Wester . & Good DEAvan Te and a. 
Firm doing work of comprehensive character, includ- ANT for Standardisation W on Steam, O RAUGHTSMAN, with some General Engineering 
ing Constructional and General Engi ust | and Gas P= —Reply. stating age, knowledge, REQUIRED ; given e 
an energetic disciplinarian, well up in ‘modern req and experience, to 2391, The Engineer Office. one with experience in Electrical Overhead Travel 
re re . sring meth ana th ; ly | _* 2391 a wep eating 3 ner. salary. &e., to CHaTTENS e 
Se ee ="Apolteations: JANTED, '& Good LEADING DRAUGHTSMAN. GINEERING O0., Ltd., Chatteris, wen, a 
treated Ben entially, to te, sent to “ ALP. sed to Oil Mill Work. ss with full par- 
ROSE RAUGHTSMEN REQUIRED. _ Experienced in 


Box 244, Willing 8, ibs, Strand, London, be “We 
A 





SSISTANT WORKS MANAGER WANTED, for 

Factory in the South, 
The en ae apeues practical Engineering 
training, be up-to-date in modern shop practice, be , 
capable of planning ‘‘ Lay-outs,”’ able to undertake | 
the Design of Jigs and Tovls, also Estimating. He 
must, further, be experienced and tactful in the 
handling “acta Only those applications which 





give full experience will be considered. 
State also salary required and if married .— 
Address, 2749, ‘The Engi 0 2749 A 











a and MANAGER REQUIRED, for 
Mozambique Company’s 
sentteey Portugues Rost eae oy man with know- 


of Native Cotton Gro’ preferred,— Apply 
by letter to the MOZAMBIQUE. INDUSTRIAL gf 
co d., 4, ames ase, Queen- 
street-place, E.C., stating experience and salary 
requ 2762 A 





NGInEER REQUIRED, to Take Charge of Testing 
Finishing Depts. of a Commercial Motor 
Vehicle Works in the North of England; applicants 
raust have had previous experience in Inspecting and 
‘Testing Chassis and Finished Vehicles, and be 
to ‘taaintaln the chest standard of workmanship and 
finish—Address, stating full qualifications, age 
and wages required, 2679, The Engineer Office. 267 


‘XPERT SALESMAN.gnd COMMERCIAL M. 
-4 GER WANTED, to Control Selli Aarne 





and CO., 
confidential, — 
UNDRY and PATTERN 


WANTED, for ee Iron and Al 
ngs: accustomed to Car Work. Salary £500 


per anni adress. stating see, expat | age 


ptus bonus.—A: 
ence, — when at liberty, 2637, The Engin ey 5 
a 





SHOP MANAGER 
uminium Cast- 





[pe - 4 MANAGER REQUIRED, for Foundry 
meiting 60 tons weekly, producing Light Bulky 
Loam Castings, Light and Heavy Dry and Green Sand 
Castings to 12 tons. Man required must be more than 
nm foreman; able to run the place to make profits. 
Excellent salary to right man.—References, experi- 
Ommice: salary required to be sent to 2763, =e 
A 


UNDRY SUPERINTENDENT.—Large Eoginewing 
Firm REQUIRE the SERVICES of a - 
their Tass 


Control of Tron and 
Pat ho Applicants must have 





Take 


Foundries and 
held responsible 





range of hay up to 50 tons castings. App 
which will be treated in confidence, Soul state age, 
experience (fully), salary req tired. ae 


2506, Tue Engineer Office, 2505 4 








LANT DRAUG 
af care Est of dealing. wi with aul TEED, Ln 
vetion’ vs ty in erry ot 
Wood ; nd 
met tae it vai Lighting’ ast ~ 
_ Se &e. ign Experience" 
pt Write, im fire stance. fully ti 
salars red, 
No. 17, 8, 
No. ea § BC. 4. we tora, Li. et Bete 
PSDaao SESGRMEN, St ee aitonobi 2001 
ngine Work. REQUIR pil Raa 
a Fin in ve East’ London.—app 
os oy War Pa eh Ag lanes BY 5 
sis", 


n) CTL GINEERS ca cameaate 
T° EIA, MANUPACTURING y Conti HEC 
ry Batt on ENGINEER, with long experity 
ot pss lectr ion Control, to Take Pui 
ose Pelee gud neue Dora 
ty 
need apply. and the position, wh Js penn A abe 
i 
tions should ‘include A “Pat satthen? oft re tpl 
man uring ex ence th 
together Rig) his walcal pod ein ie 
date services ay ie, ar —_ 
2661 The Engineer Office, — aes, 





Wino & RELIABLE MAN, Birmingham 
mpetent of ‘quoting Com ping’ Punt 
ape ~- AL must give full lars o coer 
ployment.—Address 2552, The Engineer — 
a. _2552 PA 


WA auzED IMMEDIATELY, TOOL ROOM Fi POR 
N, for permanent progressive  pogi 

must og a man thoroughly experienced o, 

Dies, Fixtures for Motor and Aer 

Work. ‘Phe ay "3 ognteees with up-to-date 

poe and has about ¢0 first-class tool-room worker, 
t who have beld # similar position wit) 

first. rate firm will be eligible. Address, in con’ 

stating age, experience and salary required, oy The 

Engineer Office. 2698 








emo ENGINEER. —WANTED a FITTER 
and TURNER, Take Charge of a small Repair 

a. works ; 
and desirous of working towathe a vgueeed position” 

Address, 2670, The E Office 2670 4 
JOREMAN.—Large Blectricel, Piguetect uring Con. 


as FOREMAN to MEAKR CHARGE of Dermiand 


Building H.T. B.S T. Switehboards of large capacity, 
Only men of proved ability in the contro! of a large 
depa: and to quick production will 
considered. State fully atpssience during last five 
years, with perticuless of positions held and salary 
required.—Addresa, 2793, The Engineer Office. 2793 4 


SOREMAN MECHANIC REQUIRED, for Steam 
sod Electrical * ow age Work in 
Weaving Sheds.—. stating ae, 
wages, to COURTAULDS, Ltd., 
neers’ Department, Bocking, Essex. 2668 4 


| had org BA SIEEMMARERIW. orking) WANTED, 
parict ; Marine Work.—Address, 
P218, The Engineer 


p28 A 
EAD FOREMAN REQUIRED for Marion Boller 
ine Boilers of a tyes and have 


Marine 
Application. stating ig Re 
Pp. ey 8 ex per’ aot and salary 
ulred. “should yh gn W. G, ARM. 
WHITWORTH _®, . 6. I td., a 


Works, Wontaotie on: Tyne, 


MS ACHINE SHOP FOREMAN ‘WANTED | on 

ternal Combustion Engines, for astern 

Counties Finet le famil with latest inethods of 

p Practice, State age, salary required 

and ex xpelianse. —Address, 2724, The Engineer Office, 
2728 a 


| Egon IRED, 8 WORKING FOREMAN, Capable of 
aking Loco. Type . 


must have 























Koilers South of 
England. ern mg P239, The Engineer ae 


S 


years of age ; 


P2380 A 





EKEEPER g-eo4 WANTED, for a Public 
‘orks Contract in Far t; must be under 36 
previous bo pgm in a Public Works 


Contractor's Office essen vioun has experi- 
ence & pheliman -: —y nWwitte, Bo . 8. © 
Messrs. Browns, 39, , Tothill. street, aw. 2758 a 


7ANTED, TOOL- ry TURBERS gad FITTERS, 
Deietees work 008 





men only need Pon , 2785. Engineer 
Office, d The a ao 
IMMEDIATELY, TW: = TRUCK 


R* Gries 
RS; must be experienced and practical ; 
standard hours, vege oat full bonus. e Roply by 
AGEE, “ee 
A 


ERAL Corporation 
ways, Market-place, Wigan. 





WO OUTSIDE ERECTORS ny with 
“ similar Experience red, State 
papery one salary expected, wwAddress. =e. = 








ticulars of experience an ui 0 
WNS and THOMPSON, wTimited. ola Foundry, 
Hull. 2787 


ANTED, an Experienced DRAUGHTSMAN, for 
Elevating, Conveying and Bunker Work. State 


Conveyor and Mechanical Handling i, None 
ay with good experience of the work 
experience and salary reared, aw 

, 2638, “The Engineer Office. 











age and salary required.—Address, . The pact Deocusours REQUIRED, in London, with 
neer Office. «fl ae eo ones of S aae SS and experience 
ANTED, by Firm of General Engineers in the | men with first-class cgperiann and samaatiet to take 
West of England, ex MECHANICAL | complete designs need apply - = ‘ite. Salas 
DRAUGHTSMAN.—Address, giving particulars of | age, poem hy salary required and date you can 
previous Pars + Bee, ex wand, i commence, to 2757, The Engineer Office. 2757 a 











GHTSMEN. — WANTED, GOOD JUNIOR 
DRAUGHTSMEN, & Pamp and General Work.— 
and to NINE 


Pat "TRONWORES. Reading. steeate 2642 a 





‘ANTED, by Large Firm i I aan 

Vehicle Manufacturers, rst-class OR 
DRAUGHTSMEN, also JIG and TOOL DRAUGHTS. 
MAN.—Apply, stating detai 








ing and experience, age and salary requi HTS) —WANTED 
Mossis CLAYTON and CO., Karrier Works, Hudders- er ae, ware fat clase LEAD. by 
field. 2678 A | ING a_1 JUNIO DEAUGHTSMEN. for 
Automobile Engine an Design ; OF re 
ence with latest Sindee ong practice essential.— 


WE. = SRADGSTIN SS. Experience in Power 
Address, quoting age, experience and salary sergeee, 
Office. 2649 





week, ae Rog all war advan Applications. 2649, The Engineer 

stating age, qualifications aud experience, 

addressed to ENGINEER and MANAGER. “glee: Woop DRAUGHTSMAN REQUIRED, for Hydraulic 
753 A ork; must have Su xperience in all classes 


tricity Works, Bury. 
nency to competent 


Forman 
Apply, giving full particulars of ex 
uired. State when 











Wy *zzze. DRAUGHTSMEN used High-cl: —. 
Touring Car Chassis Work. ws full details requ at liberty.—HY. 
of technical training, previous experience, &c.. to BERI RRY and CO., Ltd., Hunslet, Leeds. 2673 a 
E. T. R., White and Poppe, Ltd., Coventry. 2721 a 

Gos eS a erat an yee peed Lome 
We Biaskt Re Aooly, Jetating “experience | Bave fed ‘Tool-room training nd be able to Hatimate 

i peration Times te pe exper! c.— 

and salary required, the EBBW VALE STEEL. dress 2666, The Engineer Office ees A 





IRON and COAL CO., etd Ebbw Vale, Mon. 


























208). & BOOTH and BROS. Engineers, Rodley, Leeds, 
TANTED, First-class CRANE DRAUGHTSMAN Pr : ° 
ier DRAUGHTSMEN ; must have had first-class Pris 
Ww -tzperienced An tre ame Ap 4 taNS stating ence Electr te anid Stenn ee ot all sypee a also | req 
, mus' over yea : 
Stothert and Pitt, Ltd., Bath. 2289 the a > a pertinent. State age, fuil rticulars of 
ence and wages A 
Wx for Eastern Counties, DRAUGHTS- Be = 
— for Marine Internal Combustion En; Pe i and TOOL DRAUGHTSMEN REQUIRED, by 
Sta experience and salary soquived. —Ad reas, RANSO _ and JEFFERIES, tAd., 
2720, The Engineer Office. 2729 a Ipswich, for General wineering henge one Pully 
ppg pe one “py ae aa Tool 
TANTED, for South of England, Capable with wing-offlee experience. 
DRAUGHTSMAN and DESIGNER of PNEU- ‘Appitesnte must + ee se re years of age. 2745 a 
MATIC TOOLS. State e ence and salary ted 
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APRIL. 


The Industrial League. 


A sHoRT time ago the Industrial League 
gave a large dinner, to which were invited many 
foremen and managers of works. On Friday last an 
even larger dinner—covers were laid for no less than 
five hundred and fifty persons—was held, and to it 
the proprietors of factories brought representative 
workmen and shop stewards. The great company 
was addressed by the chairman of the League, Mr. 
George Roberts, and by Mr. Clynes. Whether it 
was that they felt themselves in the presence of a 
familiar type of audience, or that they were inspired 
by the dinner or fired by their subject, certain it is 
that both speakers were in remarkable form. It was 
accepted by them both, and heartily endorsed by the 
audience, that the lot of the working classes of the 
country must be improved, and that they must have 
higher wages, shorter hours, and greater security of 
tenure ; but both recognised that the workman had 
his duties just as the employer had his, and that he 
must work harder and show a greater welcome to 
progress. Mr. Clynes told the audience bluntly that 
the poor had no more right to rob the rich than the 
rich had to rob the poor, and he pointed out that 
Jabour could not claim all the virtues, for industry 
was not carried on by brawn alone. But the most 
notable of the late Food Controller's remarks were 
directed against certain persons who used industrial 
means for political ends, his insistence on the necessity 
of obtaining reforms by constitutional methods, and 
his warning against leaders, like those at Liverpool, 
who instigated men to break bargains made by their 
elected representatives. Altogether it was a notable 
dinner, of which the League may well be proud. The 
observer could not fail to notice that the applause 
with which the speeches were punctuated came as 
heartily and as spontaneously from the workmen 
guests of the evening as from the representatives of 
employers and employers themselves. 


The Grand Fleet. 


Aw event, probably of greater significance 
to Britons than any other that has signified the over- 
throw of her enemies, occurred on the 7th of the month. 
On that day Sir David Beatty hauled down his flag 
and the Grand Fleet ceased to exist as a unit—the 
most marvellous unit of sea power the world has ever 
seen. With the history of the Fleet under Jellicoe 
and Beatty the public is well acquainted ; it has read 
of its unceasing vigil, its successes, its reverses, and 
its undying glory ; but of many of the ships them- 
selves it knew, all through the years of the war, no 
more than it could glean by hearsay. On nothing 
did the Censor’s pen descend with more vigour than 
on unauthorised news about our ships of war, from 
little motor boats to leviathans of the line of. battle. 
After the armistice a corner of the veil was lifted and 
the people learned something of the outward appear- 
ance at least of the vessels which had kept our shores 
inviolate and driven the enemy to hiding within the 
limits of his shore defences ; but not until the meet- 
ings of the Institution of Naval Architects in the 
week before Easter had anything of the technical 
details of the latest vessels been published. At that 
meeting two papers were presented, of which one is 
the sequel to the other, and with the two we get, 
in technical outline, the history of naval development 
for the last ten or fifteen years. In the first paper 
presented by Sir Philip Watts, we are given par- 
ticulars of ships built up to the outbreak of war, 


' whilst in the second paper, written by Sir Tennyson 


d’Eyncourt, information supplemented by many 
diagrammatic drawings of recent British vessels of 
war, from the smallest to the greatest, is given. Both 
papers were presented by permission of the Admiralty, 
and their appearance leads us to hope that a larger 
view will be taken in future by the authorities, and 
that British naval architects may no longer be for- 
bidden to discuss ships which are already familiar as 
far as essential particulars are concerned to foreign 
Powers. 


The Labour Conference. 


On the 4th of the month the National 
Industrial Council was resumed in the Central Hall, 
Westminster. The proceedings were carried through 
with a good humour and cordiality which surprised 
all who were present. One might well have thought 
that the millennium of industry was at hand. and that 
never again would employers and employed find them- 
selves at variance, Mr. Arthur Henderson moved, 





on behalf of trade union representatives, a resolution 
to the effect that the Conference welcomed the report 
of the Provisional: Joint Committee, and Sir Allan 
Smith, on behalf of the employers’ organisation, 
seconded it. Sir Robert Horne, from the chair, read 
a promise from the Prime Minister, who was engaged 
in Paris, that “the Government would give the 
recommendations their immediate and sympathetic 
consideration, and he added later that, speaking for 
himself, he would not be there if he did not believe 
that the principles of the report would receive without 
delay the favour of the Government. The conference 
broke up in perfect good humour and with the rosiest 
hopes, and Sir Robert Horne, it is reported, set to 
work at once to draft Bills which may come before 
the House of Commons at any moment now—they 
probably wait only upon the release of Mr. Lloyd 
George from the Peace Conference. It is under- 
stood that the Bills will establish a normal working 
week of forty-eight hours for all employed persons, 
and that minimum time rate of wages of universal 
applicability will be fixed by a Joint Commission 
appointed under the Minimum Wage Statute. 


The Transport Bill. 


Our Notes for March included a reference 
to the Ways and Communications Bill, and ended with 
the observation that the Government was experiencing 
some difficulty in securing the necessary financial 
resolution for the payment, out of moneys to be pro- 
vided by Parliament, of the salary of the proposed 
Minister and Parliamentary Secretaries “ and of such 
other salaries, remuneration, and expenses as may 
become payable under such Act.”” On April 1st these 
proceedings were resumed, and Mr. Bonar Law said 
that he was not surprised that the House desired to 
get some greater certainty than it had up to then 
that there would be proper control in the expenditure 
of the money. It was contemplated that the Chan- 
cellor of the Exchequer would secure a Treasury 
representative competent to deal with such questions, 
a man of real capacity, who would watch every phase 
of the financial aspect, be independent of the Ministry, 
and whose duty it would be to advise the Chancellor 
of the Exchequer on these matters. The Govern- 
ment also proposed that every scheme which involved 
an expenditure of as much as a million pounds sterling 
—not in any one year, but on the scheme as a whole— 
should be submitted to the House either in an estimate 
or in some other way. The Money Resolution was 
subsequently passed at the same sitting. An inter- 
esting point came out during this discussion which 
suggests that the individuality of the companies 
will not be interfered with during the two-year period. 
Mr. Bonar Law, in explaining how money might be 
required, said that as the future of the railways was 
so uncertain the companies would probably find it 
difficult to raise any capital they required for essential 
new works, and it might be necessary for the State 
to guarantee interest on loans for the purpose. The 
Bill itself, after being read a second time on March 
18th, came before Standing Committee B on April Ist, 
and at the outset the Home Secretary said that the 
Government proposed to fight for every single item 
in it. : 


Another Report on Electricity Supply. 


THE need of undertaking the reform of 
electricity supply on the lines laid dewn in the 
report of the Board of Trade Committee is reaffirmed 
in a report presented last month to the Ministry of 
Reconstruction. This report is signed by Sir Henry 
Birchenough, Mr. Arthur Allen, Sir Clarendon Hyde, 
Sir Charles Metcalfe, and Mr. Leslie Scott. A dis- 
sentient memorandum is appended by Mr. Lionel 
Hichens. One main object of Dr. Addison in appoint- 
ing this Committee was to obtain a review of the situa- 
tion.as outlined in a number of reports’on different 
aspects of the electric supply problem. The Com- 
mittee was asked to advise if electric power should 
be generated on a national system, and in that case 
whether current should be supplied at a uniform rate 
for all areas ; whether distribution should be nation- 
ally controlled, and in that -event what form of 
administrative machinery would be appropriate. On 
these main heads the report is quite definite. A 
national system under State regulation, in the financ- 
ing of which the State would participate on a large 
scale, but which must be administered, not on Civil 
Service lines, but on a commercial system, is recom- 
mended, and the belief is expressed that it should be 
possible to supply current at rates favourable to 
consumers in comparison with those now ruling = It 
is also recommended that the Electricity Board, 
which it is proposed to set up, should consist of six 
members of proved business capacity and experience, 


and that their remuneration should be at a rate which 
would attract the best men. The Board would be 
subject to parliamentary control in connection with 
finance, but should otherwise, it is thought, have a 
fairly free hand. It would, under the scheme out- 
lined, work through an operating executive, to which 
full executive authority and responsibility for the 
technical management should be entrusted. An 
opinion is expressed that while the ‘“‘ State should 
control the main transmission system, it would prob- 
ably be found convenient to leave distribution in the 
hands of existing agencies.” 


Women as Naval Architects. 


THE decision to admit women as associates 
of the Institution of Naval Architects, which was 
announced at the annual meeting held on April 9th, 
10th, and 11th, opens the door of the leading Institu- 
tion of the kind in the world to women. What has 
been done is not to be regarded in any sense as a 
concession to agitation, but is the outcome of a spon- 
taneous recognition on the part of the Council, whose 
policy has been warmly endorsed by members, that 
some of the work done during the war period in the 
field of naval architecture by women deserved the 
acknowledgment which has now been made. The 
first names to be placed on the roll of the Institution 
in pursuance of the rule adopted are those of Miss E. M. 
L. Keary, who has acted as junior assistant at the 
William Froude National Tank on general research 
work ; Miss R: M. Parsons, who bears an honoured 
name in the marine engineering world, and who is 
‘* chairman ” of the Women’s Engineering Society ; 
and that of Miss B. C. Thornycroft, a member of the 
distinguished family of that name, who while in 
charge of experimental tank work has carried out 
many important investigations and has directed 
special attention to high-speed skimmers. It is true 
that as the Institution has been incorporated by Royal 
Charter, the rules cannot be altered without the 
consent of the Privy Council, and the sanction of that 
august body has therefore to be obtained before the 
rule admitting women to membership becomes 
effective. This assent is not in the least likely to be 
withheld. 


French Working Hours. 


Tue Bill reducing the maximum number of 
working hours to forty-eight a week has passed the 
French Senate and will soon be put into force, subject 
to certain tolerances and reservations until such time 
as the employers and men become accustomed to the 
new state of things. In the engineering trades the 
unions accept the eight hours’ day on condition that 
there shall be no reduction in the amount of wages 
paid, which means that they will endeavour to get 
an advance in the rates for both time and piecework. 
They further declare their willingness to do what they 
can to increase production by the intelligent use of 
modern machinery. The employers themselves 
are quite satisfied at the moment with eight hours, 
so that the measure enjoys the unusual distinction 
of meeting with comparatively little criticism. It is 
true that there are objections to certain matters of 
detail, and that. the restriction is held to fall heavily 
upon the resuscitated industries in the liberated dis- 
tricts, where so much work has to be done that the 
men should be at liberty to put in more time if 
they pleased. On the whole, however, the Bill is 
merely giving force of law to a state of things already 
existing in the big factories, where the working hours 
do not exceed eight a day and are often less. Cer- 
tain works are running an eight hours’ shift with 
half an hour break, and they claim that they are 
getting a higher efficiency thereby. As a matter of 
fact, the forty-eight hours’ week is a transient 
measure until such time as the peace negotiations are 
followed by an international conference for adopting 
as far as possible uniform conditions in the different 
countries. For the moment there is no serious 
effervescence because the demobilisation has not been 
so active as to throw hundreds of thousands of men 
on their own resources when there is not sufficient 
to employ them. Still, there are germs of trouble 
if we may judge from the recent lock-out in one of the 
biggest factories in Paris, where the employer refused 
to concede a further advance in wages, and from the 
repeated threats of the railwaymen, who seek to show 
the Government what they could do if they would, 
by organising three-minute strikes, when the whole 
railway traffic is brought to a standstili, The origin 
of all the trouble is believed to be the inability of the 
Government to remedy the chaotic state of railway 
transport and the intolerable congestion of the ports, 
for if sufficient facilities were provided for bringing 





goods to the consuming centres there would certainly 
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be no excuse for the present scandalously high cost 
of living, and operatives would not have the same 
excuse for demanding what they call an “‘ indemnity ” 
in the form of continually increasing wages. 


Proposed Anglo-Swedish Train Ferry. 

THE scheme which has just been submitted 
to the Swedish Government for a train ferry between 
Hull and Gothenburg is the outcome of an investiga- 
tion which has been made by a committee of the 
Swedish State Railways. It is believed that the 
increase of trade between Sweden and Germany 
during recent years was attributable to the improved 
transport facilities which were provided, of which the 
Treleborg-Sassnitz train ferry is a conspicuous 
example, and it is hoped that an Anglo-Swedish 
train ferry may have the same effect on Anglo- 
Swedish trade. The provisional plans for the 
ferry contemplate a daily service, and a fleet 
of six steamers would be required. These boats 
would be of similar capacity to those which have been 
running on the Richborough-Calais services, having 
four rail tracks on the loading deck capable of housing 
fifty goods wagons of the ordinary 10-ton type or 
their.equivalent. It is hoped that the British Govern- 
ment, which is understood to have adopted a sym- 
pathetic attitude, will undertake the financial 
responsibility for three of the steamers, which would, 
of course, carry the mails. An alternative project 
is for a daily service~of high-speed ordinary steam- 
ships to Gothenburg, improved train services to 
Stockholm, and the opening up of a new railway route 
to Finland and North Russia. The object is to pro- 
vide a service to Russia which would be independent of 
the German railway system. Negotiations for the 
improvement of the transport facilities between 
Sweden and England were in progress in the early 
months of 1914, and the British railways whose 
interests were then engaged are in close touch with 
this latest development. The announcement in 
Swedish advices that Hull is to be the terminal port is 
regarded as premature. It is expected that the ques- 
tion will be brought before the Riksdag in Sweden 
at an early date. 


Labour Questions on the Continent. 

Tae French Chambers have, as recorded 
in a note on the preceding page, passed the 
general eight-hour Bill and the Miners’ Unions are 
negotiating with regard to the application of the 
measure from bank to bank and also for an increase 
in wages amounting to 50 per cent. In the meantime 
the iron and steel interests and the iron and steel 
workmen have already concluded an important agree- 
ment which was signed in Paris on the 17th of the 
month, between the Union des Industries Metal- 
lurgiques et Minieres as representing the employers 
and the Federation des Ouvriers en Metaux de France 
on behalf of the workmen. The agreement, which 
will be brought into operation on June Ist, stipulates 
that the introduction of the eight-hour day must not 
involve any reduction in wages and that the rates for 
men working by the hour are to be correspondingly 
advanced. It has also been agreed that representa- 
tives of the employers’ association and the federation 
shall meet in joint conference to consider, among other 
matters, the conditions under which the length of 
actual working may be increased. But probably 
the most important matter from an international 
point of view is that the federation has undertaken 
“to adapt itself to the development of mechanical 
working and to rational methods of working in order 
that the production may rapidly recover an indis- 
pensable equilibrium.” As we understand this 
arrangement, the trade union has consented to facili- 
tate the extension of the use of labour-saving 
machinery so as to raise production to the normal 
level despite the shorter working day. The position 
of Germany at the present time is becoming clearer. 
Since the beginning of the revolution the eight-hour 
day has been adopted in mining, iron and steel 
works, engineering and other industries, and excep- 
ting in the branch of coal mining it is understood 
that piece-work has been abolished, at all events as 
far as possible. But the coal miners have just 
obtained a still greater concession as a result of 
the recent strike of 400,000 men in Westphalia, 
which compelled the Government to act. They 
have been granted a seven-hour day reckoned from 
the time a miner enters the cage down to the time 
when he leaves it at the close of the shift whils: the 
piece-workers (hewers) have also secured a corres- 
ponding increase in wages. An agreement to this 
effect has been concluded between the leaders of 
the Miners’ Unions and the Colliery Owners’ Assoc- 
ia’ ion in Westphalia, in the presence of representa- 
tives of the Prussian Ministry of Commerce and of 
other Government officials, and the seven-hour shift 
is now in full operation in the Ruhr. 
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THE reply of Mr. C. [. R. Campbell to the dis- 
cussion on his paper, “‘ Development of Airship 
Construction,’ is now available, having been sub- 
mitted in writing to the final session of the Conference, 
and we gladly adopt the suggestion that publicity 
should be accorded to it. Mr. Campbell did not agree 
entirely with Lord Weir in his comparison of the 
réles of the aeroplane and airship. He believed that 
in the airship a machine had been produced which for 
long-distance transport work as well as comfort for 
passengers and cost was much superior to the aero- 
plane or seaplane. As regarded cost of plant and 
sheds, the cost was very small in comparison with the 
total expenditure on airship services. The point 
raised by Mr. Williams as to the effect upon the 
carrying capacity of airships if in the early stages of 
flight they had to rise to even 2000ft. to clear high 
land was most important. In order that the utmost 
carrying capacity, and consequently commercial 
efficiency, might be obtained from long-distance 
airships, it was clearly necessary that their landing 
grounds or mooring out positions should be so placed 
that no high ground had to be crossed for séveral 
hours after starting, and as an airship flying over land 
at a low level usually experienced bumpy air, it would 
be preferable that her landing ground should be as 
near as possible to the sea. 

With regard to mooring out over water, it was 
perhaps superior to the mooring mast system. He 
did not think the claim made that an airship could 
safely be moored to a mast in winds of 60 miles an 
hour or over was justified, particularly in the case 
of a modern rigid airship of low dynamic stability. 
The weight problem was most important, as, although 
a light airship was not necessarily the best, an airship 
could not be efficient unless it was light. When 
additional fittings were proposed, the matter had to 
be regarded from the point of view of whether the 
gain in efficiency due to their use was greater than the 
loss of efficiency due to the added weight. Reference 
had been made to the need of large airships for Trans- 
atlantic services ; it was doubtful if ships of a capacity 
of less than 5,000,000 cubic feet could be successful 
in making regular flights across the Atlantic. Each 
route required study, so that the correct designs for 
particular services could be evolved. He believed 
that until schools of airship architecture were in being 
naval architects would make the most successful 
airship designers. What had been done by the staff 
of Vickers proved the truth of this contention. 


Women ASSOCIATES. 


The first business when the Conference was 
resumed on April 11th under the chairmanship of 
Sir William Smith was the election of new Members 
and Associates. Under the rule passed unanimously 
on the previous day women have become eligible for 
election as Associates, subject to the sanction of the 
Privy Council, and it was announced that the list of 
Associates included Miss E. M. L. Keary, Newnham 
College, Cambridge, Junior Assistant, William Froude 
National Tank: Miss R. M. Parsons, Alternative 
Director, Heaton Works, 1915-1919, Chairman 
Women’s Engineering Society ; Miss B. C. Thorny- 
croft, who was for some time in complete control of the 
Steyne Experimental Tank, and who has carried out 
experiments on various types of vessel, particularly 
high-speed skimmers . 

The paper by Mr. W. H. Gard, “‘Some Experi- 
ments with Electric Welding in Warships,’ was pre- 
sented by Constructor-Commander Goodall. 

Sir Eustace d’Eyncourt said that the author had 
done invaluable work at the Admiralty, and his 
knowledge of the subject had prevented any undue 
risks being taken in naval work. The repairs of the 
sternpost of a battleship discussed in the paper was 
an important piece of work. At the time that the 
accident to the sternpost took place it was exceedingly 
difficult to get new steel castings, and the task of 
removing the sternpost of a battleship, involving also 
a good deal of work in connection with the rudder 
and the struts and the surrounding plating and general 
structure of the ship, was one which would have 
occupied many months in dock at a time when the 
docks were of the utmost value both to the Navy and 
the Mercantile Marine. By the adoption of electric 
welding they shortened this period of repair, and 
saved a great deal of cost of labour and trouble, 
but the decision was a very serious one, as could 
readily be realised. Had the repair by welding been 
badly done or inefficient in any way, of course the 
fracture of the sternpost would probably again have 
taken place at a critical moment either at full speed in 
heavy weather or possibly in action with the rudder 
hard over. Such a contingency could not be faced. 
However, in view of the advantage in time and of the 
knowledge gained of electric welding, he decided that 
the risk should be taken. The results proved entirely 
satisfactory, as the ship had been in regular com- 
mission now for a long time. However, in other 
instances, for some reason or other—either due 
to too much hurry, to inferior electrodes, or to faulty 
workmanship—the results had not been so’ good. 
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Everything pointed to the conclusion that electric 
welding processes required the utmost care and the 
strictest supervision, and he did not think at present 
it could be regarded as a regular method of connecting 
parts of a ship’s structure together to the exclusion 
of riveting, many as were the attractions to adopt the 
method. Electric welding lent itself to inferiop 
workmanship, unless the workman had some strong 
incentive to do the work thoroughly. He did not 
wish to discourage those who advocated that method 
which was certainly making great strides, and had 
enabled invaluable and quick repair to be done, not 
only to our own ships, but especially to ships in 
America, Parts of the machinery which were 
deliberately damaged by the Germans, cylinders 
and other parts of the engines, had been welded 
together with good results, and great saving in tin, 
But he thought we should go rather slowly before 
jumping to the conclusion that electric welding could 
be adopted generally as a shipbuilding expedient, 

Mr. W. 8S. Abell reminded the meeting that as long 
since as November, 1907, Lloyd’s Register of Shipping 
had approved of a cast steel stern frame being welded 
in place. Since that time a very large number of 
repairs to stern frames, rudders, &¢., had heen carrie | 
out by electric welding, and when the work had bee) 
carefully carried out there had been very few cases 
of failure. The importance in new construction of 
carefully designing the details to ensure the maximum 
amount of downward welding had been pointed out 
by Mr. Gard, and too much emphasis could not bx 
laid on this point. It was essential, if satisfactory 
results were to be obtained, that the welders should 
have every facility to produce sound workmanship. 
He thought it would be interesting if Mr. Gard could 
give some particulars of the cases referred to in which 
it was found that the efficiency of a joint in a ship 
could not be estimated from the results of tests on 
small samples. He agreed with the author that there 
was no indication that electric welding produced a 
hot shortness.’ In tests on fin. and jin. specimens 
pieces heated to a white heat in a smith’s fire, 
straightened and quenched, bent as satisfactorily as 
pieces which had not been heat treated. He could 
not understand the statement of the author to the 
effect that the regulations issued by Lloyd’s Register 
were not applicable to warship work, as the conditions 
were the same. Mr. Gard may have been led to make 
that statement owing to the difficulties of erection 
and proper closing of the work, but his own opinion 
was that certainly for ships up to 300ft. in length 
there were no difficulties which could not be overcome 
to such a degree as to ensure the efficiency of welded 
joints. 

Sir George Carter commented on the advantages 
which had followed the use of electric welding in the 
shipyard during the war period. One example he 
had in mind was that of a stern tube which showed 
serious blow-hole defects, and would under normal 
circumstances have been condemned. Acetylene 
welding having in this instance proved unsuitable, 
recourse was had to electric welding, which produced 
a sound casting. The suggestion that ship designers 
and draughtsmen should be trained to frame ship 
structures to simplify welding operations raised a 
very important question. The amount of overhead 
work must be reduced to a minimum. One advantage 
of electric welding was that a good deal of the work 
could be done in the shops, plates being assembled and 
welded and taken out ready for erection. This was 
a great gain in bad weather, as wet and frost at once 
put an end to electric welding operations in the open. 
A point which had not yet received sufficient atten- 
tion was the labour problem. Plant and electrodes 
were expensive, and two skilled mechanics had to 
be put on every machine. If apprentices were not 
allowed to touch a tool, and if men refused piece rates 
and insisted on being paid £4 to £5 per week, whatever 
the output, it had to be considered whether the game 
was worth the candle, in spite of the theoretical 
advantages of the process. These were reasons why 
electric welding might fail to take its proper place 
in shipbuilding. 

Mr. J. Foster King welcomed the paper as perhaps 
the most practical which had yet been written on the 
subject. In comparing welded with riveted joints, 
the author referred to the “slip” of a riveted joint 
under quite moderate stresses. That was not a true 
comparison. It was obvious that if two pieces of 
plate were riveted together and placed in a testing 
machine, slip and failure would quickly follow, but 
that was not the condition of a riveted joint on board 
ship. First, the end connection in the parts where 
the stresses were slight was usually arranged to equal 
the strength of the plate. In addition to that, the 
plate was surrounded by the riveting of the adjacent 
structure, whether plates or angles, and the practical re- 
sult from many years’ experience of most varied types 
of structure—many of which were known to be very 
highly stressed—was that the combination of plating 
and riveting -was disposed so that the caulking did 
not give under the stresses indicated in the experi- 
ment in the paper, and the riveting could be regarded 
as equal to the whole value of the plate. In the majo- 
rity of cases where failure occurred under stress, it 
was the plate which failed and not the riveting. The 
practical position of electric welding in relation to 
ship construction appeared to him to be this. It had 
been proved by the Quasi-arc Company, in his opinion, 
that their process was the best for steel, and under low- 
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pressure conditions that process produced remarkable 
results. ‘Those results had to be looked at in relation 
to the riveted joint over the whole area of contact. 
The position was that if the plates were not riveted, 
thev were merely lying together, welded over the edges 
and the butts. They were not in contact ; there was 
no stiction, and the results to be obtained were 
measured practically by the amount of material 
deposited. On the other hand, if the materials were 
in tension, the elasticity of the two substances was 
entirely different, and it might be that the welding 
would yield before the major stresses to which the 
steel was subjected were reached. 

Mr. O. A. Payne referred to repair work on a Castle 
liner carried out by the Admiralty, concerning which 
they were awaiting the experience of sea service. 
The experiments now in progress with vessels of 
light scantlings, such as the coastal steamer being 
built at Cammell Lairds, were of much interest. 
Most of the naval work had to be done quickly, and 
it was inadvisable therefore to depart to any great 
extent from usual shipyard practice as regards con- 
struction in the work to be welded, and the amount of 
riveting used in association with the welding was 
probably much in excess of that required for strength. 
He was very pleased to note that in the barges recently 
built the riveting had been considerably reduced, 
and that still further reductions were contemplated, 
together with the use of welding for other work. 
Some reduction in cost of production was, of course, 
hoped for, but this would probably be difficult to 
obtain in ‘the first ships dealt with, particularly as 
existing methods of connection, such as hydraulic, 
pneumatic and hand riveting had been established 
so long. He was in full agreement with Mr. Gard on 
the question of passing through the rivet-cum-welding 
stage as soon as circumstances permitted, as not till 
then could the full advantages of welding be secured. 
With few exceptions, private shipbuilding yards 
had only a very small equipment for electric welding ; 
hardly sufficient, indeed, to deal with the minor fittings 


_ for which welding had proved eminently suitable. 


Before big structural work could be undertaken, a 
much larger equipment would be required, and 
whether this would justify the cost involved was a 
matter about which it was premature to prophesy 
at this stage of the development of electric welding. 

Mr. T. G. McKay asketl the author if the repair 
carried out on the cast steel stern post was fitted with 
straps after welding. He agreed that highly successful 
results had been obtained from specimens welded in 
the shops under ideal conditions, and that under 
working conditions the results were not quite as 
satisfactory. This proved that the quality of the 
welding depended upon the comfort of the welder. 
He did not agree with the author that horizontal 
welding always gave inferior results ; his experience 
was that horizontal and overhead welding could be 
carried out equally well by a competent welder. On 
the personal question he. believed that an intelligent 
man could with patience become an expert welder if 
he were given the opportunity of practising, first on 
minor jobs and advancing to more difficult and impor- 
tant work as he became proficient. The success of 
electric welding depended upon three important 
factors: first, the efficiency of the welder ; secondly, 
on the plant used; and thirdly, on the quality and 
composition of the materials. It was only by pro- 
viding the most suitable type of plant and electrodes 
as well as the best methods of training the welders 
that electric welding could be made a commercial 
proposition. He had recently perfected a machine 
which was not only a considerable advance on any- 
thing previously in use—from the economical stand- 
point the reduction in the cost for current being over 
50 per cent.—but there was also a great improvement 
in the quality of the welding. Thousands of jobs 
had been carried out under his supervision, including 
the largest repairs to boilers and hulls of vessels which 
so far had been attempted in this country. Numerous 
repairs had been carried out on warships, from battle- 
cruisers to mine sweepers, without a single failure. 
One vessel which was sent home for new boilers was 
returned again to her base in a few weeks with the 
original boilers welded. A very important item which 
should not be overlooked was the preparation of the 
work before welding. The author had correctly 
stated that the realisation of the all-welded ship 
would be a slow progress and only attained after 
careful consideration. If good results were to be 
secured it would be necessary for most careful inspec- 
tion, as great danger would attend indifferent work- 
manship, leading possibly to disastrous failures and 
a setback to the new method of construction. Electric 
are welding would, he believed, be extensively used 
in the future, both in the shipyard and the engine 
shop, but he did not consider that at the present stage 
it was advisable to supersede riveting by electric 
welding in the main structure of ships. When an 
instrument was produced. which could determine a 
good weld from a bad weld, then great progress would 
have been made in the building of vessels. 

Mr. C. E. Stromeyer said that Mr. Abell had sent 
him all the details of his fatigue experiments which 
he—the speaker-—had averaged out according to the 
law of fatigue which he had evolved. The result 
was that he found a fairly definite fatigue limit over 
the welds when compared with unwelded plates, the 
reduction in strength being practically down to two- 
thirds of the original plate. What was of greater 











importance and interest was that the results were not 
scattered. They were all on a fairly straight line, 
showing that the weld, although weaker than the 
unwelded plate, was equally reliable. It seemed to 
him that electric welding was more reliable as regards 
definite results than the ordinary welding, because 
experiments on the latter made by Dr. Stanton at 
the National Physical Laboratory showed a consider- 
able amount of scattering in the results. For this 
reason he thought that the failures mentioned in the 
paper, which were rather alarming, could be safely 
attributed to the workmen and not to the process 

The author not being present, there was no reply 
to the discussion. 

A paper was presented by Mr. A. T. Wall entitled 
“The ‘Tonnage of Modern Steamships.”’ 

Sir William Smith said that the author had stated 
a strong case against the existing tonnage laws. He 
hoped that attention would be directed to the point 
made in the paper as to the financial penalty which 
was inflicted on the shipowner who installed modern 
types of machinery. 

Mr. Sterry B. Freeman pointed out that many 
ships carried oil fuel as cargo in the double-bottom 
space. If that became common practice would the 
bunker space be given over to cargo, and, if so, would 
the shipowner be penalised ? 

Mr. P. A. Hillhouse said it was a remarkable co- 
incidence that the net tonnage of the ships in Table IIT. 
of the paper showed a constant relation to block dis- 
placement. It would be a great boon if the present 
method of measuring gross and net tonnage could be 
superseded, although the proposal to use load dis- 
placement introduced difficulties. If the financial 
loss to which reference was made was an everyday 
result, it would be a blow to progress in marine engi- 
neering. 

Mr. Wall, in his reply, said the facts set out in the 
paper were becoming of increasing importance, and 
it was desirable that the subject should be discussed. 
The question raised by Mr. Freeman as to the use of 
the double bottom for oil cargoes was another example 
of the need of revising tonnage regulations and laws. 

Papers by Mr. J L. Kent, ‘‘ Model Experiments on 
the Effect of Beam on the Resistance of Mercantile 
Ship Forms,” and by Mr. James Semple, ‘‘ Some 
Experiments on Full Cargo Ship Models,” were the 
subject of a joint discussions 

Mr. W. J. Luke said that 5500 experiments had been 
made, and the results set out in the two papers, taken 
in conjunction with previous contributions by Mr. 
Kent, bore the stamp of accuracy. It might have 
been imagined that it was a simple task to calculate 
the horse-power of a 10-knot tramp steamer, but it 
would seem that it was possible to get the resistance 
80 per cent. higher than was necessary. Those who 
had to deal with vessels of that type would be very 
grateful for the information now disclosed. 

Mr. P. A. Hillhouse drew attention to a remarkable 
fact brought out in Mr. Semple’s paper. He referred 
to the series of humps and hollows in the curve C. 
The point was not entirely new, and Messrs. Baker 
and Kent had done good service by giving a guide as 
to when these waves might be expected to occur. 

Sir John Biles welcomed the papers as a fresh proof 
of the value of the experimental tank. He had 
himself done some work on the humps and hollows 
which showed in the curves of indicated horse- 
power, and had made use of what was known as the 
Dutchman’s log of finding speeds of ships. It was 
a method he could recommend for tracing the humps 
and hollows on a full-sized ship and corroborating 
the results of model experiments. He had been 
much impressed in the course of a recent inquiry by 
the discovery that a ship with a block as full as 
0.85 could be almost as easily propelled as a ship 
with a block of 0.75. 

Mr. H. G. Williams agreed with what Sir John Biles 
had said; there were now probably sufficient data 
available for those who had the industry and app'ica- 
tion to go through it to enable them to deal with 
almost any possibly conceivable variation of form in 
the modern ship. He had used the data in the paper 
by Taylor and in the previous paper by Mr. Baker, 
and he hoped to use the data in the present papers. 
but it was a very great labour to select the paper 
which contained the information one wanted, and he 
thought that the experts, who had the points at their 
fingers’ ends, should collate and condense the 
information into a simpler form, and one more acces- 
sible to the non-expert. 

Mr. A. T. Wall agreed as to the need of reducing 
all the results to a common basis, so that the busy 
man could make use of them. It was interesting to 
note that for a 400ft. ship it was really economical 
to go to beams somewhat greater than had been the 
custom in the past. It would be an advantage if 
a series of ships could be taken to ascertain the horse- 
power effect for commercial purposes. Assumptions 
could be made of deadweight with different. beams 
and the variation of horse-power with deadweight 
investigated 

Mr. G. 8S. Baker referred to the close agreement of 
the results of experimental work in different tanks 
within the practical range of speeds. He thought the 
results of the work had been put in a form which 
ought to enable use to be made of them. 


The authors having briefly replied to some of the 
points raised, the Conference was concluded. 








Electric Welding and Welding 
Appliances. 
No. XIL* 
OIL-DRUM MAKING BY RESISTANCE WELDING. 


In an earlier article we mentioned that the Steel 
Barrel Company, Limited, of Uxbridge, in addition 
to its extensive use of the carbon are, also employed 
the resistance welding process. It does so for the 
production of sheet steel drums such as are used for 
containing petrol, petroleum and other such oils 
and liquids, and it finds it most satisfactory for the 
purpose. We ourselves have seen a_ five-gallon 
drum made by this method at Uxbridge which, when 
filled with petrol, and weighing in all about 49 Ib., 
had undergone the drastic test of being dropped no 
less than seven times from different heights—nearly 
20ft. was, we believe, the highest—-and it did not 
show the least sign of leakage, though it was severely 
battered about and distorted. We have on several 
oceasions watched the various processes of the 
manufacture of these drums, and we shall now proceed 
to describe them. 

It may be explained at the commencement that 
some years before the outbreak of hostilities Mr. T. T. 
Heaton, the general manager of the company, when 
on a visit to Germany saw in operation a series of 
machines which he thought could be adapted to per- 
form the kind of work which he had in view. A set 
of machines was, therefore, ordered and eventually 
delivered. As originally built, however, they failed 
to do what was required of them, and had to be 
considerably modified, with the result that in their 
present forms they certainly operate extremely well, 
and with great speed. The size of drum which we 
have seen made was that intended to hold five gallons, 
but the same machines are equally well fitted for 
making larger or smaller vessels, the largest or smallest 
for which they are suited being, we understand, 
2 and 15 gallons respectively. For making the drums 
four distinct types of machines are employed, and one 
type is represented by two slightly different machines, 
so that it may be said for the welding alone five 
different machines are required. We shall refer to 
them in the order in which they are used. 

The drums are made of mild sheet steel of Nos. 
24 to 18 B.G. thickness. The sheets are first of all 
cut to correct size, and accurately squared. They are 
then curved into cylinderss, by passing them through 
rolls in the usual manner, the pressure being so 
adjusted that only one passage through the rolls 
is necessary in order to obtain the desired curvature. 
To obtain really satisfactory welds by the processes 
employed it is necessary that the sheets should not 
only be free from scale and rust, but that all oil, 
grease and dirt should be removed from their surfaces. 
To effect this the cylinders, when rolled, are immersed 
for a short time in a bath containing a mixture of 
acids diluted with water. When they have remained 
for a sufficient time in the bath they are taken out, 
washed in several changes of water and dried. In 
this connection we may mention that, as the washing 
water has, after use, to be discharged into a canal which 
passes by the works, its acid contents have to be 
neutralised. To do this it is passed through a channel 
which is charged from time to time with the spent 
material—calcium hydrate—taken from the acetylene 
generators. We understand that this employment 
of an otherwise useless waste product has given quite 
satisfactory results. 

The cleaned and dried cylinders are then ready for 
the welding processes, the first of which is to give the 
necessary overlap to the edges of the longitudinal 
seam, and to secure these edges in the correct position 
for the welding of the seam. The machine employed 
for the purpose is a pedal worked spot welder, the 
lower electrode of which is fixed, while the upper is 
reciprocated vertically by the pedal. The machine 
is manipulated by two boys, one of whom only assists 
in holding the cylinder in the required position. 
The correct overlap is obtained by causing the longi- 
tudinal edges of the rolled cylinder to enter two slots 
arranged one on one side, and the other on the other 
of a horizontal bar, the two slots being at slightly 
different levels, and being given such depths that 
when the edges of the curved cylinder plates are 
pressed as far as they can go into them by the two 
boys, one pressing on one side and one on the other, 
the exactly correct overlap for the joint is obtained. 
The machine operator then, after making certain that 
the ends of the two edges, which, we may explain, 
are allowed to project some little way from the end 
of the slotted rod so that they can be readily pressed 
together, coincide, or, in other words, that the cireum- 
ferential edge lies in one plane, adjusts the extreme 
end of the seam immediately beneath the vertical 
electrode of the machine and presses the pedal. The 
result is the formation of a minute spot weld, which 
effectually holds the two edges together with the 
correct overlap. The amount of overlap being given 
when we saw the machines at work was about three- 
eighths of an inch, and the diameter of the spot weld 
about one-eighth of an inch. Still keeping the edges 
of the cylinder in the slots in the bar, the cylinder 
is moved horizontally for a short distance, and another 
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spot weld made. This process is repeated several 
times, until only the length of seam at the end remote 
from the first spot weld remains. The cylinder is 
then removed from the machine, the unsecured end 
of the seam is adjusted in position on the lower 
electrode, and the upper electrode brought down by 
the pedal so as to make the final spot weld. The 
whole process, which may from the description appear 
to take a long time,is actually carried out in a few 
seconds, and results in the formation of an accurate 
cylinder, the edges of the longitudinal seam of which 
are held securely in place for the next operation, which 
is that of welding the seam. 

For the welding of the seam the cylinder is placed 
in the horizontally reciprocating frame of a machine. 
which is furnished with revolving wheel electrodes 
arranged vertically, one above the other. When in 
position in the frame with the seam of the cylinder 
coming immediately between the two wheels, the 
movement of a horizontal lever causes the top wheel 
to be moved downwards, so that the seam is pressed 
between the two wheels, while simultaneously the 
horizontal frame, and with it the cylinder, is made 
to move slowly in such a way that the wheels, or 
rollers, as they revolve with the seam between them 
follow the latter accurately and weld the two edges 
securely together. As in the case of the first machine 
the whole length of seam is not welded from one end. 
The welding of the seam is begun some three or four 
inches from one end, and the weld taken from that 
point to the further end of the seam. The cylinder 
is then taken out of the frame, reversed, and put into 
the frame again. The remainder of the seam is then 
welded in the same manner. The whole process, includ- 
ing the reversing of the cylinder, takes only about 
10 seconds. By reason of the fact that the cylinder 
is held in and moves with the frame, the weld is in 
an exactly straight line and looks extremely neat and 
businesslike. 

The next process is the fitting and welding in of the 
top end of the drum, that is to say, that end which 
eatries the bunghole. The ends, whether that at the 
top or that at the bottom, are formed of circular 
steel plates of Nos. 24 to 18 B.G. thickness, 
dished so as to have a rim standing up at right angles 
to a depth of about lin. The ends when dished 
are of such a size that they are an eazy driving fit 
into the end of the cylinder. The hole to take the 
bung ring is, of course, punched before the end is 
fitted into the cylinder. After the end has been 
placed in position, an operation which is effected 
simply by pushing, or, if necessary, light tapping, 
the operator satisfies himself that it is neither too 
far in or too far out. and then places the cylinder 
horizontally on a frame in a welding machine, 
the arrangement being such that the cylinder can 
revolve on its axis. The welding machine is of the 
wheel’ type, the two wheels being placed vertically 
one above the other. The top wheel is revolved by 
power, while the lower wheel is free to revolve on its 
spindle. All being in readiness the machine attendant 
depresses a lever which raises the bottom wheel so that 
the rim of the cylinder end is gripped between the 
two wheels, and welding commences. As the upper 
wheel is revolved mechanically the drum cylinder is 
revolved with it, and gradually the whole seam is 
welded right round its periphery. All that the atten- 
dant has to do is tosee that the rim is kept continually 
between the two wheels, this being done by guidance 
with the hand, which ensures that the end of the 
cylinder revolves in one plane. This operation, like 
those which have gone before it, is also effected in 
but a few seconds of time. 

The next operation is the welding on of the bung 
socket, or boss, which may be of two types, 7.e., 
that for use with a cork bung, and that for a screw 
plug. In both eases the welding process is the same. 
The cylinder is threaded over an upright, the top of 

¢ which is provided with a spindle which fits into the hole 
punched in the end piece, and is provided with a 
shoulder on which the metal of the end piece can rest, 
and which forms the lower electrode and the anvil 
for the welding operation. With this arrangement, 
as will be understood, the cylinder can be revolved 
vertically round the bung hole as acentre. When the 
cylinder is in position the bung socket is threaded over 
the projecting top of the spindle above mentioned, 
and the machine put in motion. The effect is to 
cause an upper electrode to be mechanically recipro- 
cated vertically up and down, and at the lowest point 
of each stroke to press the metal of the cylinder top 
and the flange of the bung socket together, and form 
a spot weld. Between each stroke of the machine 
the cylinder is revolved through a small angle, the 
effect being that a series of spot welds, which just 
overlap one another, is formed all round the periphery 
of the flange of the bung ring, and when the cylinder 
has been revolved through a full circle the welding is 
completed. The result is neat and satisfactory in 
every way, and the whole operation is very quickly 
effected. 

Next comes the welding on of the handle, which is 
simply a strip of sheet steel bent through four right 


angles in the following manner ___j 1 5 
The machine used for the welding is of a similar type to 
that -us2d for welding in the bung socket, but of a 
slightly different construction. There is, however, 
a vertical lower electrode which also acts as an anvil, 
and a power-worked vertically reciprocating upper 


electrode. The handle is placed in position and some 
five spot welds quickly made on each of its ends 
where they come in contact with the metal of the 
drum top. These welds, though they look quite 
small, are sufficient to weld on the handle so securely 
that a very considerable pull would be required to 
tear the handle from the drum top. 

Finally, as far as the welding processes are concerned, 
the bottom piece, which exactly resembles the top 
piece, saving that it has no bung hole, is fitted in and 
welded in place, the machine employed being identical 
with that used for welding in the tops. 

The finished drum is then taken to the grindstone, 
by means of which the rough edges of the ends are 
smoothed, and it is then ready for testing and painting. 
Testing is effected by inserting a closely fitting nozzle 
into the bung hole, applying internal air pressure, 
and plunging the drum in water. Out of a large 
number which we saw tested we saw no sign of 
air leakage. Drums of this type are turned out in 
large numbers and with wonderful rapidity. There is 
not, we should say, a single one of the welding 
operations which takes a quarter of a minute, the 
shipping and unshipping of the cylinder in the machine 
being included in that period. 

Having described the welding processes, we can 
say a few words regarding the machines. They all, 
of course, work with alternating current. The 
company does not generate alternating current nor 
does it convert its own direct current into alternating. 
It so happens that a supply from a local company is 
available. The voltage at which it is received on the 
works is 2800, and the periodicity is 50. Near the 
point at which the current enters the works the 
pressure is transformed down to 220 volts, at which 
pressure it is distributed to the resistance welding 
machines. The secondary voltage of the latter, that 
is to say the difference of potential between the elec- 
trodes applied to the work, is very low. In no case 
is it, we understand, more than 1 volt, and in one 
machine, at any rate, it is as low as half a volt In 
this connection it has to be remembered, of course, 
that the material being dealt with is very light, only 
Nos. 24 to 18 B.G. 

Of the machine used for spot welding the longitu- 
dinal seams there is not much to say beyond that which 
has already been said. The motion involved is 
simply the reciprocation of the upper electrode which 
is effected by pedal against a spring. Just after the 
final pressure is put on, the current in the primary 
circuit is automatically cut off. Both upper and 
lower electrodes are cooled by water circulation. 

The longitudinal seam welding machine, on the 
contrary, has many points of interest. Its two elec- 
trode wheels, the spindles of which are carried in 

ings, mounted at the ends of two long arms which 
form the two terminals of the secondary of the trans- 
former. They are both of them free to revolve and 
are cooled by a large portion of their surfaces being 
in rubbing contact with cheeks which are provided 
with a water circulation system. Rubbing contact 
is depended upon for the conduction of electric current. 
The mechanical arrangements are worthy of special 
mention. It will be remembered that the movement 
of a horizontal lever both brings the electrode wheels 
nearer together so that they press on both sides of the 
work, and also puts the cylinder-carrying frame in 
motion. The action is, briefly, as follows :—The 
upper arm, which carries the upper electrode wheel, 
is hinged near its rear end, that is the end away from 
the wheel, and the rear end itself is pin-connected 
to a system of levers which are actuated by the 
horizontal lever. The motion of the latter imparts 
just sufficient motion to the arm carrying the wheel 
to enable the latter to bear with the desired pressure 
on the work. Connected to the horizontal lever is 
also the actuating member of a clutch which can put 
a train of revolving gearing into and out of mesh with 
a toothed wheel on a shaft carrying a pinion which 
is in mesh with a toothed rack attached to the hori- 
zontally reciprocating frame which carries the cylinder, 
There is an arrangement by which the frame when it 
has completed its forward movement is quickly 
returned to its starting point. The power to work this 
machine, and the others that require it, is obtained 
by belting from a countershaft. It will be understood 
that in this case the current is kept on during the 
whole of the welding operation, and that as the 
cylinder is forced between them the electrode wheels 
revolve so that no one point in their peripheries is 
kept long in contact with the heated metal which is 
being welded. The weld is continuously being consoli- 
dated by the pressure between the electrode wheels. 

The top and end welding machine is, like that 
which has just been described, exceedingly ingenious. 
The upper wheel, as we have said, is kept continually 
revolving, the lower wheel being free on its shaft. 
The latter, of course, revolves when work is being done. 
The lower wheel carriage is capable of vertical motion 
by means of a system of levers which produce a certain 
pressure on the work when it is gripped between the 
wheels. In order, however, to allow for irregularities 
in the thickness of the material passed between the 
wheels, as, for example, the overlap of the longitudinal 
joint, the carriage of the lower wheel is furnished with 
a strong coiled spring which allows of just sufficient 
“‘ give’ to pfevent injury to the machine or undue 
pressure on the work. In this machine also the 





current is kept on during the whole period of welding. 
Cooling of the electrode wheels is effected in a manner 


very similar to that employed for the longitudinal 
seam machine. The electrode wheels in both machines 
are of pure copper. It has been found impracticable 
to employ an alloyed material, since the alloy js 
eventually volatilised leaving the copper in a sponyy 
state. During use the contact surfaces of the wheeis 
become coated with a more or less non-conducting 
surface, formed, possibly, by oxide from the steel] 
plates. This is removed at intervals by light 
seraping. After continuous work for perhaps 
a fortnight, the wheels may get slightly out of shape. 
Tf this be the case they are removed from the machine 
and a very light cut taken from the peripheries in a 
lathe. 

The reciprocating spot welding machines employed 
for affixing the bung socket and handle do not cal! 
for any extensive description. The reciprocating 
motion is mechanically operated, the upper electrode 
in the case of the former machine making strokes at 
the rate of about one per second, or, even less, which 
appears to give ample time for the operator to revolve 
the drum through the requisite angle between each 
stroke. Each and all the machines work smoothly 
and well, and produce excellent results. Taken 
altogether the whole system turns out drums of first - 
rate quality in a wonderfully expeditious manner. 








National Aeroplane Factory Near 
Manchester. 


ONE of the most noteworthy building feats carried 
out during the war was that of erecting the great 
national aeroplane factory at Heaton Chapel, midway 
between Manchester and Stockport and adjoining 
the new works of Crossley Brothers, Limited. The 
factory is situated on a plot of virgin land adjoining 
the main line of the London and North-Western 
Railway, with which it is connected-by means of a 
branch siding. The erection of this huge factory was 
begun at the end of October, 1917, and in a space 
of nine montks the whole was completed and in full 
working order with some 2500 hands. The factory 
covers an area of nearly 15 acres, and comprises an 
assembling and erecting shop 1040ft. long by 282ft. 
wide ; a metal machine shop, 360ft. long by 220ft. 
wide ; a woodworking shop, 220ft. long by 120ft. 
wide; a timber drying shed, 200ft. long by 60ft. 
wide ; four spruce conditioning and two ash-drying 
plants; a boiler-house for heating purposes; an 
electric sub-station, ambulance and welfare rooms, 
and main offices and canteen. The general arrange- 
ment of these buildings is shown on the block plan 
Fig. 1, and a number of views of the interiors are given 
on pages 430 and in our Supplement. In planning 
the works special attention was devoted to the 
economising of labour in handling the materials from 
the time they enter the factory direct from the railway 
until their departure as finished aeroplanes. 

On going through the main gates of the factory 
the visitor recalls the words of Lord Weir in his speech 
at Manchester in December last, in which he said 
that this particular factory was the finest of its class 
in the world. From the gates a covered roadway 
1040ft. long by 60ft. wide is entered. This roadway 
divides the factory into two parts, the assembling 
and erecting shops being on the right-hand side and 
all the machine shops, timber stores, and drying 
plant on the left. Down the centre of this roadway 
extends a 1-ton electric overhead traveller, which is 
carried on a 14in. by 6in. rolled steel joist supported 
by the roof trusses. This traveller runs at a speed 
of 400ft. per minute. Passing the main offices on 
the right hand the visitor enters the magnificent 
main building, of which several views are shown in 
the Supplement. There the first department to be 
visited is the dope room, which extends across the 
building and is 282ft. long by 40ft. wide. The chief 
features to be considered in the designing of dope 
rooms are ventilation and heating, for, as most of our 
readers are aware, the fumes given off by the material 
known as dope are injurious to the health of the 
workers, and, being heavier than the atmosphere, 
have to be removed as quickly as possible. Both 
the warming and ventilation of the dope room at 
this factory are effectively carried out, the air being 
maintained at a temperature of from 70 deg. to 75 deg. 
Fah., and being changed by means of fans arranged in 
the walls of the building. There are twenty 30in. 
propeller fans driven by totally enclosed motors, 
and twenty heating elements, each of which condenses 
400 lb. of steam perhour. Althougha better arrange- 
ment of ventilation could probably be effected by 
means of gratings in the floor connected with extrac- 
tion ducts, we understand that no fault has been 
found with the ventilation at this factory. The 
varnish roorn is the next to be visited, and in it, too, 
an equable temperature is essential together with 
adequate ventilation. The air in this department is 
maintained at 70 deg. Fah., but is changed only 
three times per hour by means of fans. We were 
impressed by the method of varnishing the parts 
such as the planes, ailerons, fins, &c., which is done 
by spraying, the plant employed for the purpose 
consisting of an air compressor, receiver, spraying 
pistols, and heaters, which warm the air before it is 





mixed with the varnish. This spraying method gives 
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a good finish, besides effecting economy in time com- | said that the walls are of brick, as also are the stan- 
ared with the old-fashioned hand method. It may | chions in the 40ft. and 60ft. bays, though in the 100ft. 
be mentioned that the spraying plant was supplied | bays steel stanchions are used. On the west side of 
by the de Vilbis Manufacturing Company, Toledo, these bays are sliding doors, mentioned above, and 
U.S.A. | yiving a clear opening of 200ft. if required. They 

The next three bays in this building are occupied | give access to the flying ground. 48 acres in extent. 
by the fabric covering department, which is equipped | ‘The roof principals are of steel and the 100ft. bays 
with a number of motor-driven sewing machines. | have a Warren type of roof. Tongue and grooved 
In this section of the works female labour is employed | boarding is fixed on the purlins and covered with 
almost exclusively in applying the fabric to the various | Roc felt. Wired glass is used for the roof lights 
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in the middle of the building. Other departments 
in the same building are metal fitting, sheet working 
and coppersmithing, oxy-acetylene welding, sand- 
blasting, enamelling, and testing. A view of the 
testing department is given on page 430. This 
department is provided with an Izod impact tester 
and a 6000 lb. and a 20 tons vertical testing machine 
all provided by Averys, Limited. The 20-ton machine 
is fitted with an automatically driven chart to show 
the performance of the specimens under test. 
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FIG.1—PLAN OF THE NATIONAL AEROPLANE FACTORY AT HEATON CHAPEL 


parts of the aeroplanes. The remaining 40ft. bays | throughout the whole factory. Along one side of the 
are occupied with the production of small wooden | building are the works managers’ and drawing-offices, 
parts, which are, when completed, assembled in jigs | and along the other side ample stores and lavatory 
ready for building up into complete units. In the | accommodation. 

60ft. bays the assembling of the aeroplane fuselages We pass across the main covered way to the metal 
is carried out, the bracing wires fixed, and the fuselage | machine shop, of which views are given on page 430. 
lined up, the final operation in this bay being the | The walls and stanchions of this building are also of 
fixing of the undercarriage to the fuselage. The | brick. A somewhat unusual feature in constructional 
100ft. bays at the extreme end of this large building! work is the adoption of reinforced concrete roof 















The woodworking shop is arranged according to the 
most recent practice and equipped with the latest 
designs of tools. There are three underground main 
drives with 40 horse-power electric motors and a belt 
race for each machine. The equipment includes 
cross cut dimension saws, lathe sawing machine, 
four-cutter moulding machines, single and double- 





spindle moulding machines, fret and band saws, 
tenoning machines, and a sander and strut copying 
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“THe Enoincen” 
FIG. 2—REINFORCED CONCRETE ROOF TRUSS 


are used for the final assembling. The fuselage coming , trusses, Fig. 2. This form of construction was adopted 
into this section as a skeleton goes out through the | on account of the difficulty of obtaining steel with 
large sliding doors a finished machine with the engine, | sufficient dispatch. This truss, we are informed, has 
propellers, and all the various instruments fitted. been tested with a live load of 7} tons and showed no 
From the foregoing it will be gathered that the large | deflection. The line shafting and countershafting 
number of operations comprised in the construction | are carried by the truss as shown in Fig. 2. The shop 
of the aeroplanes are performed in correct sequence, | is equipped with power presses, power guillotines 
thus avoiding overlapping, unnecessary handling, and | for sheet metal work, drilling and milling machines, 
confusion. 'single and four-spindle automatics, capstan and 





With regard to the main building itself it may be | centre lathes. The tool-room and tool stores are 








Swain Sc. 


machine. A complete dust collecting plant is pro- 
vided, and this deposits the refuse over a destructor 
in the boiler-house, to which reference will be made 
later. 

The timber store is provided on the east side of the 
machine shop. It is 200ft. long by 60ft. wide and has 
a Belfast roof. All the rough timber—spruce and 
ash—is stored in this department, which it enters 
direct from the railway siding. It then passes into 
the sawmill adjoining, where it is sawn up into_suit- 
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able lengths. The sawmill is equipped with two roller 
feed saw benches, two circular saw benches, and one 
cross-cut saw bench. After being cut up to the re- 
quired lengths the timber goes into the conditioning 
department. which is situated on the north end of the 
sawmill. The conditioners consist of four chambers 
for the treatment of spruce and two smaller chambers 
for ash. In both of these plants the air is changed 
sixty times per hour. For spruce conditioning pro- 
vision is made for raising the temperature of the air to 
80 deg. Fah., and fot ash it can be raised to 140 deg. 
‘ah. Means are also provided for saturating the 
timber with moisture when necessary. The whole 
of this plant was supplied by the Bufialo Forge Com- 
pany to the Air Board’s specification. The same firm 
supplied the plenum heating system for the entire 
factory. This system requires five Lancashire boilers, 
30ft. by 8ft., working at a pressure of 80 Ib. per sq. in. 
There are four large heating elements, one in the 
machine shop and three in the main factory. From 
these heaters the air is distributed by overhead 
ducts throughout the buildings. Each heater has a 
fan driven by a 40 horse-power motor and consumes 
7000 Ib. of steam per hour. On the condensed side 
of the heaters lifting traps are fitted which return 
the water of condensation back to the boiler-house. 
The steam consumption for the whole of the main 
heating plant is 34,000 lb. per hour, and the tempera- 
ture maintained is 55 deg. Fah. when the outside 
temperature is 30 deg. Fah. In the _ boiler-house 
there is a 7it. by 22ft. Lancashire boiler working at 
80 1b. steam pressure, which is fed from a two-cell 
destructor furnace, installed by the New Destruc- 
tor Company, Limited, of Pershore. This destruc- 
tor consumes all the refuse from the sawmill and wood 
machine shop, together with the whole sweepings up 
of the factory and canteen. and assists the boilers 
with an extra supply of steam which varies from 
2500 Ib. to 30001b. per hour Its furnace is also 
provided with an auxiliary coal fire-grate, which 
enables a constant supply of steam to be kept up from 
the boiler should the supply of refuse fall off. 

As is now customary in all large industrial esta- 
blishments, there is a well-equipped canteen capable 
of accommodating 2600 people. It is warmed and 
ventilated on the plenum system, and the kitchen is 
fitted up with two roasting ovens, two large gas 
ranges consisting of three ovens, two batteries each 
consisting of three steam chambers, one group of 
steam jacketed pans, four steam heated closets, one 
steam heated carving table and hot closet, three steam 
heated open top kettles, one instantaneous and con- 
tinuous self-contained water boiler and gas fire, 
grease-proof washing-up sinks, and all the other 
necessary equipment for a modern canteen. In case 
the main boiler plant is shut down for any reason a 
small boiler-house equipped with ‘‘ Ideal” sectional 
boilers is provided to give an auxiliary supply of 
steam for the canteen. 

Power for the works is obtained from the Man- 
chester Corporation electricity supply at a pressure 
of 6600 volts, 50 cycles. This pressure is transformed 
down by two 500 kilovolt-ampére transformers to a 
pressure of 420 volts for power and 240 volts for light- 
ing, and distributed to all parts of the factory and 
offices, &e., through the main switchboard and sub- 
distribution boards. There are in use twenty-three 40 
horse-power electric motors and a large number of 
small motors ranging from 1 to 20 horse-power, and 
the whole of the electrical equipment was supplied 
by the General Electric Company, Limited. 

As a precaution against fire the whole of the prem- 
ises is protected by a sprinkler installation by 
Mather and Platt, Limited, which is divided up into 
six sections, four on the wet system and two on the 
alternate system, 7.e., dry in winter and wet in summer 
The water for the sprinklers is obtained from a 
reinforced concrete water tower. The factory is 
under the management of the firm of Crossley Motors, 
Limited, and by the time that the armistice was 
declared had an output of about eighty aeroplanes 
of the D.H. 9 type per month. The contractors for 
the factory were Messrs. H. Matthews and Sons, 
Manchester. 








The Machine Tool Committee of 
the Ministry of Munitions. 


Tae Machine Tool Committee of the Ministry of 
Munitions has now finished its work and its last meet- 
ing was held on April 29th. During the war it 
did very useful work, and a short account of its 
duties and the problems with which it had to deal will 
be of interest to engineers generally. 

It wes appointed by Mr. Lloyd: George—then 
Minister of Munitions—in July, 1915, and its chief 
function was to assist the Controller of Machine Tools 
to obtain as quickly as possible, and at reasonable 
prices, all the: machine tools of which the country 
was in need for war purposes. Later on sawing and 


woodworking machinery was placed in the same 
category with machine tools and treated as such, 
and as time went on the duties of the Committee were 
extended. 

The Committee had to deal with nearly 1000 
different firms, and throughout acted solely in an 
advisory capacity, making its recommendations to 





the Controller of Machine Tools, and in cases where 
other Departments of the Ministry were concerned, 
through him to the Department interested. The 
services of the members of the Committee, as also 
those of the Controller,‘ were given gratuitously, 
and many of its members travelled considerable dis- 
tances to attend its meetings. It was composed of 
representatives of the machine tool trade, including 
@ representative of the woodworking engineers, a 
representative of the merchants and importers, and 
representatives of the Contracts and Finance Depart- 
ments of the Ministry of Munitions. During the war 
its meetings were held once a week and it sat as long 
as was required to conclude the business to be dealt 
with, which, in the earlier stages of the war, often 
necessitated a session of two days. 

It was, of course, necessary that some machine 
tool makers should sit on the Committee, as when 
technical questions arose their advice was essential ; 
but their position was one of some difficulty and 
delicacy, as their duties not infrequently called on 
them to criticise the methods of their competitors 
and to give advice as to the controlling of their prices. 
It ought, however, to be explained that as the fixing 
of prices often depended on the pre-war costs of the 
manufacturer, and that as, for obvious reasons, it 
was undesirable that the machine tool makers on the 
Committee should know what the pre-war costs of 
their competitors had been, a Prices Sub-committee 
was appointed to investigate all applications from the 
makers for increased. prices, the Sub-committee con- 
sisting exclusively of members who had no connection 
whatever with the trade. This Sub-committee 
investigated the applications and then made recom- 
mendations to the main Committee, which in turn 
advised the Controller. That the machine tool 
makers on the Committee secured the confidence of 
the trade generally is shown by the fact that, after 
the Committee had been in existence for about three 
vears, the machine tool makers on the Committee, 
in order to test the feeling of the trade, resigned, 
and at a general meeting of the Machine 
Tool Makers’ Association the members were asked 
to choose any representatives they wished to serve 
in the place of those retiring. In every instance the 
original members of the Committee were unanimously 
nominated and were subsequently re-appointed by 
the Minister. 

One duty the Committee undertook, in order to 
meet the urgent demand for certain machines, was to 
induce the makers to lend their drawings and patterns 
—sometimes to competitors—to enable such machines 
to be manufactured expeditiously and in larger quan- 
tities. This would have been a matter of consider- 
able difficulty had it not been for the fact that as soon 
as the makers realised that the country was in urgent 
need of the machines for war purposes they willingly 
put their own interests aside and acceded to the 
request. 

Another important step taken by the Committee 
in order to expedite output was the systematising of 
orders and inducing the makers to specialise and limit 
the variety of their manufactures. This step resulted 
in a marked increase in output, and though many 
makers in the first instance were reluctant to adopt 
this course, results soon convinced them that by 
specialising they could not only materially increase 
their output, but could manufacture at an appreciably 
lower cost. The Committee’s action in this connec- 
tion, therefore, is likely to have a beneficial effect on 
the trade of this country when peace has been con- 
cluded and Great Britain is again in competition with 
foreign countries. 

In order to utilise in full every machine available 
during the war the Committee compiled complete 
lists of all the second-hand machine tools and wood- 
working machines, including those standing idle, in 
the country. When applications were received for 
permission to purchase machines these lists were 
carefully scrutinised by the Department, and if a 
suitable existing machine was available the applicant 
was directed to purchase it, with the result that in 
many instances manufacturers engaged on war work 
were enabled to secure at once the machine they 
required instead of having to wait several months for 
delivery of a new one. In such cases the Ministry 
saw to it that the machine was secured at a reasonable 
price. Applications by manufacturers for permission 
to purchase additional machinery did not at first 
come within the purview of the Machine Tool Com- 
mittee. Such applications were dealt with by the 
Central Clearing House, a Department of the Ministry 
altogether distinct from the Machine Tool Depart- 
ment. When, however, the duties of the Central 
Clearing House were transferred to the Machine Tool 
Department the Committee acted as an appeal Com- 
mittee in cases where the manufacturer challenged 
the decision of the Department. 

The controlling of prices was naturally very 
unpopular with the makers of machine tools. Although 
as a whole they had loyally responded to the request 
of the Ministry not to increase their prices unreason- 
ably, it was found that certain firms had taken 
advantage of the urgent demand and had raised their 
prices unduly. There is no doubt whatever that the 
Committee’s advice to control prices resulted in a 
considerable saving to the country, while the balance 
sheets of the makers during the war will probably 
show that no undue hardship was inflicted on 
them by this control. The Committee has also 





done good service by pointing out to the Foreign. 
office on more than one occasion that certain 
firms, ostensibly British, with whom the Government 
was placing contracts were more or less controlled 
by alien enemies, with the result that such firms were 
removed from the Government lists. : 

The least pleasing of the duties undertaken by the 
Committee was the calling to account of firms which 
had overcharged their customers, made false returns, 
accepted orders without permission, or had in other 
ways disregarded the regulations of the Ministry. 
The books of all controlled firms were carefully 
examined, and in cases where overcharges had been 
made or false profits declared, the excess prices were 
refunded, and in serious cases the firm’s permit to 
trade was withdrawn during the period of control, 
Although, in justice to the trade, it ought to be 
recorded that the percentage of offenders in this 
respect was small, the amount recovered in this 
manner reached a very considerable figure. 

After the signing of the armistice the Committee 
was chiefly engaged in advising as to the terms on 
which unexecuted orders for special machines not 
required should be cancelled, its aim being to effect a 
settlement which, while fair to the contractor, would 
not involve the Government in unreasonable loss. 
During the stress of the war it was inevitable that in 
some cases individual firms should suffer hardships 
occasionally when controlled in the manner described. 
It may be said that it was always the endeavour of 
the Committee, whenever possible, to minimise these 
hardships as far as duty permitted ; but when it was 
a case of deciding between the welfare of the country 
or of the individual, the country, of course, had the 
prior claim. The machine tool makers admitted the 
necessity of this course, and they are to be con- 
gratulated on their patriotism. which enabled them 
cheerfully to accept a control which was irksome and 
to which they were unaccustomed. 








Obituary. 





WILFRID JAMES LINEHAM. 


By the death of Mr. Wilfrid James Lineham, 
which we briefly announced in our last week’s issue, 
the engineering and teaching worlds have suffered 
a distinct loss. Mr. Lineham, who was born sixty 
years ago at Leeds, served his apprenticeship with 
John Fowler and Co., Limited, proceeding thence to 
Thornyeroft’s and Hawthorne’s, and finally to 
Elswick, where he was engaged on gun-carriage design. 
Whilst at Newcastle he organised pioneer classes for 
workers with such success that he was persuaded to 
take up teaching as his profession, and he was 
appointed Professor of Engineering at the School of 
Science and Art and Technical College, Newcastle-on- 
Tyne. In 1890 he came to London as Head of the 
Engineering Department of Goldsmiths’ College, 
University of London, which position he held to the 
time of his death. 

Mr. Lineham was perhaps best known as an author. 
In 1894 his ‘‘ Text-book for Mechanical Engineers ” 
was published, and met with instantaneous success, 
so much so that within a few months he had to write 
a second edition. There have been many reprints 
and new editions since, and to-day the work still 
holds a pre-eminent position. The year 1915 saw 
the publication of his ‘‘ Treatise on Hand-lettering 
for Engineers.’ He was, in addition, editor-in-chief 
of the D.U. (Directly Useful) Technical Series, and 
was at the time of his death writing new works of 
five volumes, of which the first was practically com- 
pleted. Soon after the war broke out Mr. Lineham 
undertook the manufacture of gauges for the London 
County Council Education Department at Gold- 
smiths’ College. Complete success attended his 
efforts, and the institution became noted as a very 
successful maker of Lowenherz and B.A. screw 
gauges. 

Mr. Lineham threw himself heart and soul into his 
munition work. When makers experienced trouble 
with the hardening of screw gauges he set himself the 
task of obtaining some helpful laws, with the result 
that he wrote a paper on ‘“ Hardening of Screw 
Gauges in Water with Least Distortion,’ which was 
followed shortly by another paper entitled “‘ Harden- 
ing of Screw Gauges in Oil with Least Distortion.” 
Both these papers were published and distributed to 
interested manufacturers as “Strictly confidential ” 
by the Gauge Section of the Ministry of Munitions. 
The subject matter of the papers was to have formed 
his thesis for a doctorate, which would have been ready 
for presentation early in May. Concurrently with the 
manufacture Mr. Lineham also trained nearly 4 
hundred gauge makers for the Ministry. Added to 
his labours on munitions, he was an officer in the Lee 
Volunteers, but when he found that his volunteer 
duties interfered with his munition work he re- 
luctantly resigned and devoted his energies to gauge 
manufacture. 








A static transformer of 60,000 kilowatts capacity has 
been made in Germany for stepping up from 6250 volts 
to 110,000 volts. An overall efficiency of 99,07 per cent, 
is said to have been obtained, 
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The Reconstruction of Belgian 
Industries. 
No. IX.* 
[CONCLUSION.] 
(By our Special Commissioner.) 


Ir will gratify our Belgian ally to see that as the 
result of the preliminary investigation made by the 
British Committee for the restoration of Belgian trade, 
which has its headquarters in Brussels, and which 
is affiliated to the new British Department of Overseas 
Trade, it has been decided to ask Mr. Herbert Samuel 
to act as Special Government Commissioner in Bel- 

ium. My own inquiries have convinced me that the 
responsibility thrown upon Great Britain in con- 
nection with the industrial regeneration of Belgium 
can only be fulfilled by strong Government direction 
and backing of the private efforts being made. This 
is emphatically a case where official intervention is 
desirable, and it is good news that a staff equal to the 
important duties entrusted to it will be at the disposal 
of the Commissioner. 

Much satisfaction has been created by the attention 
which is being given to the financial situation con- 
currently with the work of investigating industrial 
conditions and needs. It is just announced that, 
in addition to Lloyds Bank and the National Pro- 
vincial Bank, the French subsidiaries of which are 
already established in Belgium, the London, County, 
Westminster, and Parrs will, as from May Ist, have 
a branch in Antwerp. The presence of these English 
banks should materially aid the work of reconstruc- 
tion. 


CONDITION OF THE PoRTs. 


My own story of the condition of Belgian industries 
and the transport agencies of the country is nearly 
concluded. The state in which the railways were left 
has been the subject of recent letters, but it is neces- 
sary in order to complete the story that something 
should be written of the damage to the ports, inland 
waterways, and the public services of the country. 
The visitor who makes his entrance into Belgium 
through the port of Ostend is at once made aware 
that owing to the effective measures taken by the 
enemy immediately before evacuation to block the 
port, the cross-Channel steamers can only enter or 
leave the harbour a short period before or after high 
water. From the spot where the battered wreck 
of the Vindictive lies adjacent to the eastern jetty 
the enemy sunk the paddle steamer La Flandre 
athwart the channel and added to the obstruction 
thus created a trawler to keep the La Flandre in 
position. Further to ensure the closing up of the 
port three dredgers, the Oost Friesland, the Schelde, 
and the Groenland, were sunk at a point higher up 
the harbour. In addition ‘a number of fishing smacks 
were scuttled, and the mischief thus done was accen- 
tuated by the fact that the tendency of the Flanders 
mud to silt up the harbour was increased. It became 
evident within a day or two of the evacuation of the 
enemy that unless salvage operations were commenced 
immediately the harbour might be closed for an 
indefinite period. 

The work of removing the sunken ships was placed 
in the hands of the Salvage Section of the British 
Admiralty, under the direction of Commodore F. 
Young, by whose courtesy I was permitted to inspect 
the ships engaged in these operations and to learn 
something of the methods employed. The enemy, 
in spite of the systematic manner in which he set 
about sealing Ostend harbour, did not succeed in 
preventing the access of our ships for more than a few 
days. Within three days of the evacuation a small 
British monitor was able to enter and within fourteen 
days it was possible for the salvage ships to get into 
the harbour. It is unnecessary to give details of the 
work which has already been done to open the port 
to traffic, and although the problem of lifting the 
La Flandre without temporarily closing the port is a 
difficult one, plans are being prepared which, it is 
believed, will avert any break in the service with 
Ostend while the chief obstruction to navigation is 
removed. Elsewhere in the harbour the work of 
lifting and removing dredgers and trawlers which 
were a menace to navigation has been vigorously 
taken in hand, the blocked entrances to connecting 
inland waterways opened, and much dredging work 
undertaken. Such is the tendency of the port to silt 
up, however, that it has happened on more than one 
occasion that the dredging, up to 8000 tons of material, 
carried out during the day has been neutralised by 
fresh deposits during the night. It will be a long time 
before normal conditions are restored at Ostend. A 
visit I paid to the German submarine shelters and 
the derelict floating docks for repair work indicated 
the use to which the port was put during the German 
occupation. The floating dock was not destroyed, 
but the repair shops which had been operated in 
connection with the submarine campaign were looted 
almost down to the last nut and spanner. Much of 
Ostend is, of course, in ruins. The Gare Maritime has 
been almost wiped out of existence, but much of the 
damage to the buildings is the result of bombardment 
and air raids. The enemy is, however, responsible 
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for the dislocation of the water supply, for which new 
mains are now being laid, and for putting other public 
services out of operation. 

A visit to Zeebrugge showed that the absolute 
closing of the port—so nearly accomplished by the 
British Navy in what is destined to rank as one of the 
greatest exploits of the kind—had been completed by 
the enemy. The situation had been investigated by 
the Salvage Section, but up to the time of my return 
no salvage operations had been put in hand. The 
sinking of the Iphigenia, Intrepid, and Thetis had 
the effect of partially blocking the entrance to the 
canal, but the German authorities piled a 55ft. 
channel for a length of 300ft. between the mole and 
the obstructions, so that submarines could with care 
still use Zeebrugge. It was a simple matter to 
seal this and another narrow passage on evacuation. 
For this purpose the Germans sunk the vessels 
Diomedes and Goeuvzee. The obvious way to begin 
salvage operations is to lift the first-named vessel 
and take advantage of the scour which, it is believed, 
would then be set up, to keep this narrow channel 
open. With this object it is stated that the existing 
break in the Mole near.the shore end will be filled in, 
although it should be noted that it was originally 
left with the object of preventing silting up, which, 
on the contrary, it appears to have accentuated. In 
any case, a considerable period must elapse before 
Zeebrugge is open for traffic, and meanwhile somewhat 
far-reaching plans for increasing the accommodation 
are taking shape. The removal of the Iphigenia and 
her sister ships in the great adventure, which must be 
done to permit free access to the port and connecting 
waterways, presents difficulties, one of which is that 
the maximum amount of water round the vessels 
at spring tides is only 10ft. A large amount of material 
in the form of smaller vessels, cranes, and the lock 
gates giving entrance tothe canal have also to be lifted, 
and a great deal of salvage work carried ouv on the 
canal itself and at Bruges. Attention must also be 
given to the clearing of the Nieuport Canal. 

It is fortunate that Antwerp remains open. In 
any case an attempt to isolate the port would have 
been difficult, as the river approach to the docks and 
quays on the Scheldt is very different from the 
artificial works by which, in spite of disadvantageous 
natural conditions, the ports of Ostend and Zeebrugye 
have been created. Conditions are now more or less 
normal at Antwerp itself, but the river route to 
Ghent, between which and the Ship Canal the traffic 
to that city was divided, has been made impassable 
owing to the destruction of the locks. On the Ship 
Canal a good deal of damage had also been done, but 
the service is being restored, and before I left many 
of the chief obstacles to navigation had ben removed 
so that ships of 1000 tons were able to get up to the 
outer port of Ghent. The reopening of the Town Docks 
awaits the clearing away of the débris of demolished 
bridges. The canal which links the Scheldt through 
its tributary, the Rupel, with Brussels, is compara- 
tively intact, most of the lock gates remaining in 
position, but a good many over-bridges have been 
destroyed and will have to be replaced. 


INLAND WATERWAYS. 


Much damage has, however, been done to many 
of the inland waterways, particularly on the section 
between Ghent and the French frontier. Throughout 
that area hundreds of bridges have been destroyed, 
cranes wrenched off their foundations and thrown inte 
the waterways, and a large number of craft sunk. 
British Army engineers have reconstructed many 
of the bridges for the purposes of war transport, and 
those structures will remain. Some of the important 
bridges over waterways which will have to be rebuilt 
are that over the Ostend-Bruges Canal at Ostend ; 
that over the Maritime Canal at Ghent ; and bridges at 
Liége, Terneuzen, Zangerbrugge, and Terdonck. The 
Pont des Arches at Liége, which is included in the list, 
is well known to visitors. The German authorities 
added one new bridge to those spanning the water- 
ways ; it crosses the canal at Dinant. 

In an interview I had with one of the leading 
officials of the Department of Ponts et Chaussées, 
which is responsible for the administration and main- 
tenance of the canals and docks, I was given an oppor- 
tunity of learning something of the money value of 
the damage which will have to be restored and which 
must inevitably make a great demand on British 
and allied manufacturers. It is true that some of the 
urgent requirements for cranes, caissons, pumping 
and pile-driving plant, diving apparatus, and tugs 
are being filled from Dutch sources, but there is a 
considerable field here for British firms of engineers 
and contractors, and it is likely to be widened by 
the new schemes of improvement which may be incor- 
porated in the work of reconstruction. The new canal 
to the Rhine, the enlargement of the Charleroi Canal, 
the Meuse-Moselle Canal, and other plans are already 
under discussion. At the time the figures of necessary 
and immediate expenditure were shown to me the 
survey was still incomplete, but estimates for some of 
the Scheldt waterways reconstruction included items 
of 22 million, 18} million, 13} million, and 17 million 
franes for various sections of the work. The outlay 
necessary to restore pre-war traffic conditions on the 
Brussels-Rupel section is put down at 84 million 
francs; Bruges to Ostend and Passchendaele- 
Nieuport, about 2 millions. The total amount of the 
estimates for the surveys made of work which will 





have to be carried out by the Department came out 
at 130,000,000 francs on a pre-war basis. When to 
the repair work is added the cost of extensions and 
improvements and additions to the equipment at 
the ports, it is obvious that Belgium will be an 
important customer for these classes of material for 
a considerable period. 


Pusric Works. 


Work is now in progress on the reconstruction of the 
telephone and telegraph systems. As to the character 
of the interruption to these services as a result of 
the depredations of the enemy I can speak from 
personal inspection of the telephone exchanges at 
Brussels, Ghent, and Antwerp, as well as some of the 
main transmission routes. In the capital there were 
three telephone exchanges, two in the Rue de la Paille, 
which I visited, and the third in the Rue de l’Orme. 
One of the exchanges in the Rue de Ja Paille has been 
robbed of many essential parts, so that it is only in 
partial service, while the other has been completely 
destroyed, and the installation must be built up again 
from foundation level. At the exchange in the Rue 
de l’Orme the enemy removed most of the equipment, 
including the multiple jacks, and a great deal of work 
will be necessary and a large quantity of material 
required to bring the exchange into service. Three 
other telephone depéts in Brussels have been despoiled. 
At Antwerp all the local and international connections 
have been taken away. Conditions at Ghent are 
somewhat better, and the situation at Charleroi and 
Liége is relatively good. At Ostend and Bruges 
nothing is left, and the same is true of Courtrai. At 
Namur the Belgian equipment has been replaced by a 
German installation. The exchanges at Malines and 
Louvain cannot be operated. Some of the exchanges, 
among which may be mentioned those at Antwerp and 
Bruges, were used as air raid shelters. Reinforced 
concrete protection for the lower floors had been put 
in position. 

The policy of putting the telephone service out of 
operation has been extended to all the smaller 
exchanges and to subscribers’ instruments. Overhead 
lines have in a majority of instances been completely 
dismantled, but the underground system, owing to 
the difficulties attending the work of destruction, is in 
better order, and when transmission lines have been 
carried along the railways—at least in those sections 
outside the zone of military operations—the damage 
is comparatively slight. 

The same policy has been pursued with regard to 
the telegraph system. At Brussels Central, at 
Charleroi Sud, at Liége, at Namur, to name only a 
few of the principal installations, practically every- 
thing has disappeared. The fine telegraph bureau at 
Brussels was dismantled and converted into a café 
restaurant, and at Liége the enemy introduced the 
German system, which cannot be utilised by the Bel- 
gian authorities. In addition to the damage inflicted 
on the actual installation and transmission system, 
the enemy took steps to destroy the engineering shops 
responsible for the maintenance and repair work of 
the telephone and telegraph systems, looted the large 
stocks of material held, destroyed the pneumatic 
tube installation, and removed the instruments and 
equipment of the Brussels research laboratory. 

The task of restoring the services is a difficult one 
owing to the lack of materials for repair work and the 
delay in getting deliveries of telephone and telegraphic 
apparatus. The work is, however, being vigorously 
attacked and provisional replacements have already 
been made at some of the principal exchanges and the 
main routes reopened. A certain amount of material 
was left behind by the enemy, and the principal 
allied manufacturers of the type of plant required are 
rendering assistance. Even at the time of my visit 
of inspection much had been accomplished, but in 
the area where hostilities were in progress down to 
the date of the armistice the amount of work which 
has to be done will delay for a considerable period 
the return of normal conditions of working. The 
situation is full of interest for British manufacturers 
of the large variety of electrical apparatus employed 
in these public services. Pending the work of recon- 
struction on trunk routes, which must occupy a long 
time, recourse is being had to wireless telegraphy. 
Communication between Paris and Brussels is being 
maintained in that way, but it is an unsatisfactory 
substitute for the four lines of telegraph by Lille, 
vid Mons, Quiévrain, Charleroi, Marienbourg, Mor- 
nignies, and Mons-Quévy, in addition to the seven tele- 
phonic circuits which had been installed before the 
war. 

A great deal more might be written as to the 
deliberate attempt of Germany to destroy the indus- 
tries of Belgium, but my record, if incomplete in 
many details, covers the main branches of the sub- 
ject, and it is hoped has made plain what Belgium 
has suffered in the industrial arena and what Great 
Britain can and ought to do to assist the reconstruc- 
tion of the manufacturing activities of her ally. More 
than to the other nations ranged on her side in the 
Great War, Belgium looks to England for aid at this 
critical period in her industrial fortunes. What is 
being done to ascertain precise needs and to arrange 
financial facilities gives proof that our people recog- 
nise their responsibilities and that Belgium will not 
look in vain to Great Britain for the help she so 
sorely needs. 
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Automatic Machine Tools. 


A PAPER read by Mr. H. E. Thomas, A.M.I. Mech. E., 
before the Manchester Association of Engineers, on March 
8th, dealt with a type of automatic machine of particular 
interest to engineers, namely, that built to operate on 
bar material. We offer in what follows a résumé of it. 

The automatic bar machine may be divided into two 
classes, viz., (1) single-spindle machines, (2) multiple- 
spindle machines, the former operating on one bar of 
material, the latter on two or more simultaneously. The 
parent of the automatic machine is undoubtedly the centre 











FIG. 1—FULL AUTOMATIC OF 1872 


lathe, and the hollow spindle was the first step forward, 
enabling the bar of material to be inserted through the 
spindle, gripped by a chuck, and then operated on at its 
extremity. Owing to the limited number of cutting tools 
which could be carried on the saddle or operated from the 
tailstock, additional means were sought and the capstan 
or turret, with its facilities for multiple tools, appears to 
have been brought into use about 1835. 

Although records show that the collet was used in 
1860, and probably before that date, the earliest machine 
the author can trace, wherein all motions were power 
operated, is the full automatic made in 1872 by C. M. 
Spencer, and shown in Fig. 1. This machine operated on 
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bar material up to jin. diameter, producing pieces 3}in. 
long, and for the first time the feed of the tools, gripping, 
releasing and feeding forward the material and tne turret 
movements were all cam-controlled and fully automatic, 
threading being also performed, the spindle being reversed 
to back off the die. From the above date great progress 
has been made, and we have now single-spindle machines 
dealing with bar material for 1/;sin. to 73in. diameter, 
and multiple-spindle machines for }in. to 3fin. dia- 
meter bars. Very great improvements have been effected 
in the design and operative mechanism, but the general 


principles are still the same as in the original machine, 
excepting the disposition of the turret, which has been 
mounted in various manners relative to the axis—as shown 
in Fig. 2, A, B, C, D and E. Modern design endeavours 
to secure maximum rigidity between the cutting tool and 
the material being operated upon, with no deflection 
under high speeds and feeds to ensure repetitive accuracy 
and good finish to the work, and it is apparent that in 
Class E this necessary condition is easily obtained, owing 


| the work spindle’carrier as in machines under Class E. 





to the, facility with which the turret can be made an 
accurate fit byj grinding upon 
support. 


its rigid cylindrical | 


Brothers, is shown in Fig. 6. In it great rigidity between 
the cutting tools and the work spindle is secured by 
mounting the turret on a central cylindrical extension of 
The 
drive is by means of a single pulley through change gears 
giving sixteen spindle speeds, a quick-change tumbler 
type feed box on the front of the machine providing 
eighteen feeds. Lubrication to the spindle bearings jg 
supplied under pressure, a separate pump being used to 
flood the cutting tools, the two systems being quite 
separate. 
+ Fig. 7 shows another type of four-spindle machine, 











The machine shown in Fig. 5 comes under this Class E. 
Here a pentagonal or hexagonal solid turret is carried 
on a cylindrical support, the axis of the support being 
parallel with the axis of the work spindle. The cutting 
tools are bolted to the various faces of the turret, each 
facing being provided with T slots, thereby enabling 
roughing and finishing tools to operate simultaneously, 
both back and front of the bar, without interfering one 
with the other. For very heavy boring or turning opera- 
tions tool holders are provided the full width of the turret 
faces, covering both T slots, enabling four holding-down 
bolts to be applied to each holder, ensuring absolute 
rigidity. The drive is by single pulley, the headstock 
being of the all-geared type, all the motions being driven 
and controlled from the headstock, a suitable slipping or 
safety device being interposed to prevent breakage due 
to tool failure or other causes. 

The machine is divided into three main sections, viz., 
the headstock, the turret and the feed motion, each section 
being a complete unit, manufactured, assembled and 
tested separately, all working parts being totally enclosed 
and running in oil baths. The headstock is arranged to 
give nine speeds to the spindle, divided into three sections, 
the speeds in each section being automatically changed 
at any period during the cycle, giving a choice of three 
spindle speeds on the piece being produced, #.e., a suitable 
speed for threading or forming, turning or drilling. The 
normal turning length is 18in., and the machines are 
built in various sizes capable of handling bar material 
from lin. to 5in. diameter. 

Fig. 3 is a front view of a machine fitted with self- 
contained drive. The speed of each motor is automatically 
varied by the controllers, these controllers being operated 
by segmental gears and pinions, which are in turn actuated 
by cams attached to the operating drum of the machine. 
With this control any speed on either or both motors 
within their range can be secured at any period of the 
cycle, or a gradual increase or decrease in speed or feed 
as may be desired. Direct current voltages from 110 
to 550 are suitable. 

The machines previously described are designed to 
operate on a single bar of material, and the cutting tools 
are presented to the bar in succession. We now come to 
those machines constructed to carry several Lars, all 
operated upon simultaneously by the cutting tools. The 
operations necessary for the production of the piece of 
work are divided between the different spindles, and the 
longest operation, or cutting time, therefore governs the 
output. The multiple-spindle machine is a natural 
development of the single spindle, and its introduction has 
resulted in very considerable increases in production on 
some classes of work. Whereas in single-spindle machines 
the various cutting tools attached to each turret face are 
presented to the bar in succession, the reverse action takes 
place on multiple-spindle machines. 

The turret or tool holder is non-rotary and is recipro- 
cated towards and away from the work spindles, towards 
when cutting and away after the operation is completed. 
The work spindles are carried in a spindle carrier, this 
spindle carrier being rotated intermittently, thereby pre- 
senting each spindle in succession to the cutting tools. 
The operations necessary for the production of a piece of 
work are divided between the work spindles as equally 
as is possible, the most equal division resulting in the 
highest output. 





A well-designed four-spindle machine, by Craven 


FIG. 3—BAR AUTOMATIC MACHINE OF CLASS E 





(FIG, 2) 


made by the Cone Automatic Machine Company, of 
America. Besides being very rigid in construction, several 
new and novel features have been introduced. The cam 
shaft, cam drums and cams are carried on top instead of 
underneath, a. 1 being enclosed are protected from dirt, 
cuttings, &c.—a desirable improvement. A flat tool 
slide is provided to carry the tools for the first and fourth 
positions for heavy turning and drilling operations, the 
tool holders for the second and third positions being carried 
underneath the upper structure. Either or both of the 
latter can be used for threading, using automatic opening 
dieheads ; the fourth position can also be arranged for 
drilling, reaming or threading. The drive is by belt, a 
variety of speeds and feeds being available. 

Fig. 4 illustrates a five-spindle machine, by the Daven- 
port Machine Tool Company, of New Bedford, capable 
of the highest production on small work. The general 

















FIG. 4—FIVE SPINDLE MACHINE (DAVENPORT) 


design of the headstock is normal, but the method of 
applying the feed deserves attention. In the machines 
previously described all the tools operate at the same 
feed, being carried on one common turret. In this machine 
the tools are quite independent, which enables the correct 
feed being given to each tool. The five turret tools are 
| each mounted in sliding spindles and are operated by 
separate cams and levers. These levers are made with a 
curved inner graduated face, these graduations govern 
the position of a block, and the position of this block 
| regulates the longitudinal movement applied to the tool 
| spindles. The connection between the block and the tool 
| spindles is by a turn-buckle threaded right and left hand, 
| by which the tool is accurately and quickly adjusted for 
length. There are four cross-slide tools operated in a 
|similar manner, making nine cutting tools, all of 
which can be brought into use simultaneously, Change 
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FIG. 8—FIVE SPINDLE MACHINE (HAYDEN) 


FIG. 7—FOUR SPINDLE MACHINE (CONE CO.) 


gears¥provide eight spindle speeds, 600-1500 revolutions 
per minute, and the feeds are governed in the same manner, 
giving 3 to 20 seconds per piece. The Hayden machine, 
illustrated by Fig. 8, is another type of five - spindle 
machine. The mechanism provides independent feed to 
the five turret tool spindles and the four cross slides. 
This independence of movement of the spindles and 
slides is efiected by means of pinions and racks, operated 
by adjustable cams carried on slides, in turn actuated by 


&@ master drum, which imparts a reciprocating motion to | 


the slides. The drive is by single belt, and there are 
fourteen spindle speeds, 200 to 1800 revolutions” per 
minute. Feed change gears give twenty changes, 2} to 36 
seconds per piece. Threading is usually accomplished on 
the top spindle—or on two spindles, as may be arranged 
—the thread being cut at quarter spindle speed. 








Investigations into the Causes of 
Corrosion or Erosion of Propellers.* 


By The Hon. Sir CHARLES A. PARSONS, K.C.B., F.R.S., 
and STANLEY 8. COOK. 


THE corrosion or erosion of propellers has for many years 
engaged the attention of engineers and shipbuilders, and 
the capricious character of the action has rendered it 
difficult to assign an adequate and satisfactory cause to 
account for the observed results. At the suggestion of 
Professor H. C. H. Carpenter, a sub-committee of the Board 
of Invention and Research was formed in 1915 to investi- 
gate this subject. Those serving on this Committee were 
Messrs. 8. W. Barnaby, H. C. H. Carpenter, S. 8. Cook, 
J. H. Gibson, Engineer Vice-Admiral Sir George Goodwin 
and Sir Charles A. Parsons, with Engineer-Commanders 
Hawkes and 8. R. Dight as secretaries. The Admiralty 
supplied data in their possession on this subject, and infor- 
™mation was also collected from other available sources. 
The investigations occupied about eighteen months. 

The possible causes of corrosion or erosion considered 
may be stated under five headings :—(1) The nature of 
the surface of the metal and the state of the initial stress 





* Institution of Naval Architects. Abridged. 








on this surface ; (2) stresses in the blades under working 
conditions ; (3) impingement of water at high velocity on 
the surface of the blades; (4) cavitation; (5) water 
hammer produced by thejclosingjup of vortex cavities. 
Each of these possible causes in turn was made the subject 
of investigation, and the following is a general account of 
the results :— 

(1) NaTruRE oF THE SURFACE OF THE METAL AND STATE 

oF IntT1aL STRESS IN THE SURFACE. 

The machining of propeller faces was reported to check 
erosion of the propeller blades to some extent, but exami- 
nation of the material of a propeller blade before and 
after machining, carried out by Professor Carpenter, 
showed no difference in the metal except for a thin film 
of scale, &c., on the surface, about one-thousandth part 
of an inch in thickness. Nevertheless, there are advantages 
in removing this scale before the propeller is put into use. 

Large propeller blades which, of course, cool slowly, 
evidently anneal well while cooling in the mould. This 
has two beneficial results :—(1) Casting stresses are 
removed from the metal ; (2) inhomogeneities present in 
the metal as cast are obliterated. 

One firm had made a practice of hammering or planish- 
ing the driving faces of blades after machining, with a 
view to closing up minute openings that might lead to 
sub-surface cavities, but the advantages, if any, are open 
to question. On the other hand, the locally stressed metal 
surface is possibly more liable to corrosion. A compre- 
hensive examination was made by Professor Carpenter 
of one of the eroded blades of a fast cruiser. It failed to 
show any connection between the structure of the metal 
and the distribution of the erosion. 

(2) StRESSES IN THE BLADES UNDER WORKING CoNDITIONS, 

The Committee initiated special experiments to deter- 
mine the action of sea water on manganese-bronze under 
stress. These experiments were carried out by Professor 
Carpenter at the Imperial College of Science and 
Technology. 

For studying the stress below the elastic limit, two 
machined strips of the metal, ljin. thick, which were 
perfectly flat in the unstrained condition, were strained 
by clamping the ends firmly together, while at the middle 
they were held apart by a #in. rod of the same metal. The 
assemblage was suspended in a glass tank by glass rods 
and was immersed to about the middle line in sea water. 














The whole of the metal in this apparatus consisted 
of manganese-bronze of the same composition, 'so that 
all, disturbing’ effects which_might be caused by electro- 
lytic_action between different metals were eliminated. 
The sea water used was obtained from the Channel off 
Dover. The concentration of the water was kept constant 
and the charge in the tank was renewed every week. 
This experiment, made both with cast manganese-bronze 
and with rolled manganese-bronze, did not show in either 
case that a steady stress throughout the range given above 
caused any acceleration in the rate of corrosion of the 
metal in sea water. 

For stresses beyond,the elastic limit the test plates 
were removed from the aparatus and cleaned, bent into a 
horse-shoe form by steady squeezing in a vice, and the 
ends clamped in position by a steel nut and bolt insulated 
from the metal. They were then half-immersed in sea 
water, the entire gripping arrangement and the ends 
of the strip, for a distance of ljin. being covered with 
paraffin which protected them from contact with the 
sea water. The sea water was changed from time to time 
and the experiment continued for one month. It was 
found that no action took place in either test, even at the 
position where the tensile stress would be a maximum ; 
in other words, that steady stress well above the elastic 
limit, applied both in tension and compression, does not 
appear to cause any acceleration of the rate of corrosion 
in sea water. 

For alternating stresses, the test piece consisted of @ 
strip of metal 3in. wide, 10in. long and }in. thick. This 
test piece was placed endwise in a tank of the same metal, 
one end being fixed to a stationary clamp attached to one 
end of the tank, the other receiving an oscillatory motion 
from @ moving arm passing through the sides of the tank. 
The water level in the tank was so adjusted that only half 
the test piece was immersed, thus allowing any accelera- 
tion of the corrosion at the surface of the water to be 
readily observed. The speed of oscillation was kept at 
about sixty per minute, and the total stroke +5/,,in., this 
being found to be the largest stroke which could be em- 
ployed without fracture of the specimen after a few oscilla- 
tions. In various tests carried out with this apparatus 
using specimens of both rolled manganese-bronze and cast 
manganese-bronze, and lasting over periods varying from 
167 hours to 358 hours, one alloy commonly employed for 
propellers was found to be almost free from any corrosive 
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action, whilst a second showed only a very slight increase 
in the rate of corrosion in consequence of the alternating 
stress, and quite insufficient to account for the condition 
of some of the propellers which were examined by the 
Committee. heats 

Experiments,were also madegatgthe Turbinia Works, 
Wallsend, which showed that the alloys commonly used 
for propellers when subjected to steady stress, varying 
from 13,500 1b. per square inch in tension to the same 
value in compression, showed no increase in corrosion due 
to stress when subjected, in addition, to the action of a 
diverging jet of sea water, in the apparatus described 
below—the specimen being a rod placed centrally in the 
diverging passage, whilst the initial pressure of the jet 
was suflicient to cause cavitation. j 
im These experiments therefore gave valuable negative 
results, since the frequently observed bending of the tips 
of eroded blades had been thought to indicate that stress 
was an important factor. Calculations were made inde- 
pendently by Messrs. Barnaby, Gibson and Cook of the 
distribution of pressure and the working stresses on a 
propeller blade, with the conclusion that these stresses 
did not normally reach excessively high values. In the 
case, for instance, of the propellers of a fast cruiser, the 
maximum estimate of the stress was from 9000 lb. to 
10,000 lb. per square inch, and this only at the root of 
the blade and far removed from the place of corrosion. 
An estimate of the position of centre of pressure furnished 
by the National Physical Laboratory from their experi- 
mental data of aerofoils did not indicate that any high 
stresses were likely to arise through irregular distribution 
of the pressure. 


(3) InemNGEMENT OF WaTER at HicH VELOCITY ON THE 
SURFACE OF THE BLADE. 


Several experiments were made with jets of water, of 
pressures up to 15001b. per square inch, on plates of 
various brass alloys, including those used for propellers, 
with the water impinging both normally and obliquely. 
These produced merely an etching effect on the surface 
of the metal. It should be remarked, however, that the 
scale of these experiments was small. 


(4) CaviTaTION. 


Numerous experiments were carried out at the Turbinia 
Works, Wallsend, with jets having diverging mouth- 
pieces, supplied with sea water under pressure by a centri- 
fugal pump, and discharging into a tank at atmospheric 
pressure. The velocity of the water was more than suffi- 
cient to sustain a vacuum and rupture of the water at 
the throat, in virtue of the diffuser action of the diverging 
mouthpieces. Under these conditions cavitation took 
place. A rod of the material to be tested, after being 
highly polished, was placed along the axis of the jet and 
there exposed to the action of the cavitating stream. The 
diagrams show the jets with the rods in the positions in 
which they were tested. The sea water was obtained 
from the North Sea, 3 to 44 miles E.N.E. of the mouth 
of the river Tyne, at flowing -tide. 

In a second series of these experiments, carried out with 
the object of verifying the preliminary conclusions and 
of testing the effects under these same conditions of the 
additional circumstances of (1) stress, (2) the injectior 
of the gases oxygen and CO, into the stream, and (3) 
annealing, a larger nozzle was employed, and a more 
powerful pump to give higher jet velocities. This nozzle 
was formed by two shaped slabs of brass fitted betweer 
parallel walls of glass. It was thus of rectangular cros: 
section, lin. square at the throat, increasing to lin. by 
43in. at the discharge. The rods were either }in. diamete: 
or fin. square. The speed of the water was in all case: 
in the neighbourhood of 90ft. per second, and under thi: 
condition cavitation occurred at the throat and extendec 
for 5in. or more beyond it. 

In all, twenty-four different rods were submitted to thi: 
treatment. One of these was of brass, one of Monel metal 
two of copper, fourteen of rolled manganese-bronze, anc 
six of cast manganese-bronze—five of these were made 
from strips cut from propeller blades, in one case from « 
blade whose working face was deeply eroded. 

The general character of the action on these rods, a 
revealed by the microscope, may be described as ar 
etching of the surface, varying in degree. In the case oi 
the Monel metal and the brass rods this action was very 
slight. In general, on the rods of manganese-bronze, 
there was incipient etching near the entry, increasing 
in depth towards the throat where the velocity was 
greatest. In some cases it continued deep to the end oi 
the rods, and in other cases it gradually diminised fron 
the throat onwards. In the incipient etching the chemica 
action by the salt water had just revealed the crysta 
structure. The rods were, to begin with, smoothly polished. 
so that the action was precisely similar to the etching o: 
&@ specimen by acid for examination for microstructure 
in the deeper etching, however, the material betwee 
the grains, and sometimes portions of the grains themselves, 
appeared to have been eroded away to a greater or les: 
degree in different parts. Once the surface of the metal 
had been attacked the appearance remained the same. 
however deeply the etching penetrated, and the differencc 
in degree was then only detected by measurement. 

The general conclusion was that the degree of etchin; 
of these rods depended chiefly upon the duration of th« 
experiment and the velocity of the water, and was noi 
seriously influenced by liberation of gas, by stress, or by 
annealing ; also that the effect observed did not exactl; 
resemble either in character or in intensity the observed 
action on a propeller blade. Such action as was found 
appeared not to be attributable in any substantial degre: 
to the cavitation, so that if, as was generally suspected, 
the erosion of propellers is asscciated with cavitation, 
some other and more intense form of cavitation must be 
sought which was not present to any great extent in thece 
experiments. 


(5) Water Hammer PrRopUCcED BY THE CLOSING UP oF 
Vortex CAVITIES. 


Cases of rapid and deep erosion of propeller blades and 
the denting of the bosses, notably on the after propellers 
of the Cobra in 1902, and on the after propellers of fast 
cruisers, as well as instances of undoubted deformation 
of metal by water hammer in water syrens, air pumps and 
water pumps, led the Committee to desire a theoretical 





and practical investigation as to the possible pressures 
that might be produced by the closing up of vortex cavities. 
The calculations which were made, by, Mr 8. 8. Cook 
showed that very large pressures might be generated 
when vortex cavities are caused suddenly to collapse by 
the final concentration of the initial energy upon a small 
volume of the fluid. The supposition is made that a certain 
portion of the fluid occupying, say, a sphere of a known 
radius is suddenly annihilated, or, what is the same thing, 
a rigid inner boundary to the fluid enclosing a vacuous 
space is suddenly removed, and the problem is to obtain 
the subsequent velocity with which the adjacent fluid 
flows into the cavity and the instantaneous pressure thus 
produced. 

The calculations show that when a spherical vortex 
cavity in the sea closes upon a central nucleus of one- 
twentieth of the diameter of the original cavity, the 
instantaneous pressure or blow upon this nucleus may 
reach 68.2 tons per square inch, and if the diameter of 
the nucleus is one-hundredth of the diameter of the 
original cavity the pressure may reach 765 tons per square 
inch. It also is shown that the pressure on impact is 
independent of the size of the cavities, and is only a 
function of the ratio of the initial to the final radii, so that 
very small cavities may cause erosion.* 

A review of the instances of propeller erosion shows them 
not to be inconsistent with such a theory. 

In the case of the erosion on the blades of the after 
propellers of the Cobra, there was also intense water 
hammer on the bosses, the bronze cover plates over the 
set bolts attaching the propellers to the shaft being driven 
in with such force as to take an impression of the numbers 
stamped on the bolt heads. More recently, similar action 
was observed on the after propellers of some fast cruisers, 
on those parts of the propeller blades which passed through 
the wake of the forward propellers. The forward pro- 
pellers of one of these cruisers which showed no signs of 
erosion soon began to erode when transferred to the inner 
shafts, indicating that the erosion was due to the position 
of the propeller. 

An exhaustive macroscopical and microscopical exami- 
nation was made by Professor Carpenter of the blade of 
a cruiser’s propeller which had been found to be eroded 
over nearly the entire surface, and which was excessively 
eroded in three well-defined areas. The effects of water 
hammer action were looked for, but very little evidence 
could be obtained owing to the similarity of structure 
of slightly eroded metal, and that subjected to hammer 
blows. In two places, however, evidence of somewhat 
excessive deformation was found which may be attributed 
to this cause. 

An analysis made of the surface layers of the eroded 
portions showed no difference in composition between 
them and the body of the underlying metal, and therefore 
gave no evidence of selective corrosion. This theory of 
the action seemed also to be borne out by the variable 
positions of the patches of erosion, which were found on 
the blade tips, near the centre of surface, at the roots, or 
on the boss ; but always in the same places on the blades 
of the same propeller. The blades in their rotation appa- 
rently cut the vortices from the forward propellers, or 
from the shaft struts, at the same place in turn, which 
would account for the similarity of pattern observed. 
When propeller blades are found to be bent, the eating 
away of the surface is usually found on the side convex 
to the bend, and the bending might be accounted for by 
the water-hammer action stretching the surface on that 
side. Erosion is also found where there is any inequality 
of the blade surface, ¢.g., at the trailing edges of shackle 
holes through blades, and even centre punch marks show 
the same effect, appeariny like little comets, of which 
the centre punch mark forms the head. 

The time element in cases of propeller deterioration is 
of interest. In one case, at least, the propellers had to be 
renewed after a three hours’ trial. Apparently the action, 
if it is going to occur, is most severe during the early life 
of the propeller and proceeds more slowly afterwards. 
This might be accounted for by the erosion carrying the 
surface beyond the region of the nuclei of pressure—as in 
the siren experiment, described later. Rapid erosion has 
occurred on the casings of air pumps of the drum or Roots 
blower type, on the delivery side, where the vacuous spaces 
would close up by the ingress of the sealing water. Also 
in a screw pump for circulating fresh water through a 
condenser, where cavitation was known to exist from the 
usual crackling or water-hammer noises, erosion was 
found all round the liner and opposite to the blade tips, 
where cavities caused by the blades would be closed up 
rapidly. 

Also in cases where the blades and hubs of propellers 
have been working in the wake of forward propellers, 
they have not. only been rapidly eroded, but have in some 
cases shown the appearance of having been violently 
hammered, and near the tips the blades have been bodily 
bent. 

To connect the ideal problem with the actual it remains 
to form a conception of the manner in which the cavities 
collapse in the actual case. It would seem that for our 
conclusions to apply, we must imagine a discontinuous 
action, that is, that the vacuous spaces are being con- 
tinually formed and collapsed, rather than that they 
disperse along the surface as they move away from the 
place of their origin. And this may be the explanation 
of the capriciousness of the phenomenon. In a case, for 
instance, such as that of the Cobra’s propellers, where there 
is reason to suppose that the after ‘iy soma blades cut 
across vacuous spirals trailing from the forward ones, we 
have here the very conditions for such a discontinuous 
action, and the pressure on the working faces of the after 
propeller blades would materially assist the collapse. 


ConcLusIons. 


The conclusions arrived at are that the corrosion of 
propellers is very slight, but that erosion is serious and 
is caused by the hammer action of the water on the pro- 
peller blades, produced by cavities closing up on the surface 
of the blades. This action may be caused either by 
cavitation of the propeller itself, occurring more generally 
when the propeller is in a varying wake, or by the cavities 
and vortices formed by the action of other propellers 
ahead of it, and the erosive action is generally aggravated 








* Mr. Cook’s calculations and conclusi wereSconfirmed in 
a paper to the Royal Society by Lord Rayleigh. August, 1917, 





upon @ propeller which works in the wake of another, 

The water-hammer action is also likely to be produced 
when violent and abrupt eddies are formed in the water 
by the form of stern frame, shaft bossing or‘ A ”’ brackets, 
or when the lines are very full and such as to cause an 
eddying wake. Cavitation will only produce erosion when 
accompanied by conditions which cause the cavities to 
collapse in such a way and in such a position that the 
energy of collapse is concentrated on a small portion of 
the propeller surface. gg 

From the calculations it appears that the pressure of 
the water hammer is independent of the size of the cavity, 
depending only upon the ratio of its contraction, so that 
the cavities causing the erosion may be large or small, 
In the case of the propeller of a fast cruiser, inspected by 
the Committee at the works of Messrs. Stone, some of 
the cavities which caused the erosion must have been 
large, as the dents observed in places were similar to those 
produced by using a round-nosed hammer. In the case 
of a certain single-screw ship of 11 knots speed, whose 
stern lines are full, the erosion of her propeller may have 
been caused by the cavities formed by the blades on their 
passage through the following wake, such cavities being 
carried with the blades and closed up suddenly when the 
blades entered those stream-lines of the vessel where the 
slip was normal, viz., about 11 per cent. 

In the case of twin-screw vessels, the propeller should 
be placed as far as possible from the after end of 
the bossing-out, consistently with satisfactory mechanical 
conditions of the support. 

In the case of four-shaft vessels, the after propellers 
should, in addition, be placed as far as possible abaft the 
leading propellers, and as far as possible clear of the race 
of the leading propellers. 

The form of the after edges of struts and bossings-out 
of very fast vessels should be designed and placed in 
reference to the stream-lines of the vessel with great care, 
so as to cause a minimum of turbulent wake. 








The Proposed Electrification of 
Belgian State Railways. 


In 1916 Mr. Seghers, the then Belgian Minister of Rail- 
ways, whose offices were at Havre, appointed a Commission 
to report to the Belgian Government on the advisability 
of electrifying the Belgian State Railways after the war. 
This Commission was composed of several important 
Belgian business men, engineers, and of the heads of the 
railway department then in France. In addition, the 
Chief Engineer of the French State Railways and of the 
Midi Railway, and Mr. Philip Dawson, were asked by the 
Belgian Government to allow their names to be added to 
the Commission. 

Several sittings of the Commission were held at Paris, 
and as aresult recommendations were sent to the Belgian 
Government advocating the electrification of a consider- 
able portion of the Belgian State Railways. In view of 
the absence of accurate data owing to tne occupation of 
Belgium by the enemy, this report could only be con- 
sidered an interim report, and it was obvious that the 
final report could only be sent in after the Germans had been 
driven out of Belgium. This end having been achieved, 
a new Commission was appointed to study and report 
not only on the question as to the advisability of electrify- 
ing a part or the whole of the Belgian railway system, 
but also to investigate and report on the problem of unify- 
ing the supply of electricity for all purposes all over the 
country, having regard to the important position which the 
railways, if electrified, would occupy as consumers of 
electrical energy. 

This Commission held its first meeting on April 10th, 
1919, at the Ministry of Railways in Brussels, being pre- 
sided over by Mr. Renkin, the Minister who called 
the meeting. Baron Ancion was again appointed President 
of the Commission, and Mr. Philip Dawson and Mr. Mazen, 
Chief Mechanical and Electrical Engineer of the French 
State Railways, were appointed the two vice-presidents. 

As a result of the meetings which have just been held in 
Brussels, this Commission has unanimously recommended 
that it is advantageous, and that it will be of public utility 
to prepare immediately a scheme for the electrification of 
the line Brussels-Antwerp and in the immediate neigh- 
bourhood of Brussels. It has also recommended that a 
definite scheme for this electrification should be imme- 
diately prepared by the engineers of the Belgian State 
Railways, and that as soon as it is ready a further meeting 
of the Commission should be called to advise on the carry- 
ing out of the scheme. The Commission has also unani- 
mously recommended that the first scheme should be pre- 
pared on the understanding that all the railways within 
60 kiloms. of Brussels must, of necessity, be very shortly 
electrified, and, bearing in mind the advisability of 
eventually electrifying the line Brussels-Arlon. As soon 
as the preliminaries in connection with these projects 
have been prepared, the Commission will investigate the 
means for co-ordinating existing electric supply under- 
takings and the erection of new super power stations. 








Tue developments which have been made at the 
Wabana iron mines, on Bell Island, Newfoundland, during 
the last year or so kave increased the output from 600,000 
tons to 1,000,000 tons annually. The ore is still as good 
in quality as when mining was started twenty years ago, 
and it contains 53 per cent. of Fe. 

THE sanction of the Local Government Board having 
been obtained, the sewerage and sewage disposal works 
for Pencoed, near Bridgend, which were postponed owing 
to the war, are now to be proceeded with at the earliest 
possible date, so as to be ready to take in the drainage 
from the houses to be erected in connection with the 
extensive housing scheme for the district. The scheme for 
the works involves the construction of several miles of 
sewers, as well as manholes, flushing tanks, detritus and 
screening chambers, pump well, equalising, sedimentation, 
upward-flow and storm » percolating filters, humus 
tanks, rising main, engine-house, oil engines, pumps and 
other incidental work. 
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Railway Matters. 





OveER one million passengers were carried on the Under- 
ground system of London on Easter Monday. 

Tue electric train services on the North London Railway 
are to be much improved as from May 5th. 


Av a meeting held in Dublin on April 11th, over which 
Sir John Purser Griffith presided, it was decided to form 
an Irish Railway Shareholders’ Protection Association. 


[nx 1900 the goods train mileage on the Great Western 
was 23,130,000, and the receipts were £5,700,000. In 
1912 the mileage was 19,640,000 and the receipts 
£7,500,000. 

FURTHER improvements are being made in the train 
services as from Monday next, the 5th instant. The 
Great Western Company’s Cornish Riviera express is, 
for instance, being restored. 


In 1913 the tonnage carried by the Midland Railway 
was 50,500,300, an increase of 3,237,000 over 1907; but 
the goods train mileage was 1,650,000 less, the delays to 
trains 702,400 hours less, and the ccal consumed 93,160 
tons less. 

Ar the recent annual meeting of the Taff Vale Railway 
Company the chairman said that he would welcome the 
co-operation of labour in working railways. Working 
men would see the directors’ view of the question and the 
latter would see the men’s view. 

Tue raticning of the traffic to Blackpool on the eve of 
Good Friday and of the return traffic on Easter Tuesday 
was & great success. The question is being carefully 
watched by other companies, some of whom contend that 
it is not suitable for adoption by them. 

Iv has taken some time to effect a settlement between 
the Great Western Railway and the Treasury as to the 
items and amount of capi.al expenditure on which the 
interest of 4 per cent. was to be allowed by the Government, 
but the work has now been done and the accumulated 
interest has now been received. 

MemBers of the Institution of Locomotive Engineers 
resident in the neighbourhood of Manchester met recently 
under the chairmanship of Mr. George Hughes and decided 
to form a Manchester local centre. The chairman of the 
local committee is Mr. F. W. Attock, the running super- 
intendent of the Lancashire and Yorkshire Railway at 


Horwich. 

Many of the straps fitted to the windows of railway 
carriages on the London and South-Western Railway 
electrified system are now made of soft canvas material 
instead of leather. The cost of the latter material is put 
down as partly accounting for the change, and also ‘the 
practice adopted by some passengers of cutting off the 
leather straps for use as razor strops. 

Tue Metropolitan Railway war memorial is to be of a 
threefold character :—(1) A permanent tablet on Baker- 
street Station; (2) an athle.ic ground for the staff, the 
land for which has been offered by the company; (3) a 
club and institute where members of the staff may meet 
for social, educational and recreative purposes. Mr. 
George Robey gives a concert at the Palladium on the 
llth instant in support of the scheme. 

THE annual report of the London and North-Western 
Railway Insurance Society for the Running Department 
shows a membership of 13,228, including 1765 members 
on active service. Owing to the national crisis a large 
number of old members who otherwise would have recired 
and received the old age allowance are still at work, 
although over seventy years of age. Whilst no man over 
seventy works on an engine on the main line, men with 
good sight and hearing over that age work on shunting 
engines. 

Tue Parliamentary Secretary to the Ministry of Labour 
said recently that he was aware that there were consider- 
able arrears in the repairing of wagons generally. The 
Ministry of Labour applied for the release as pivotal men 
of about 40) employees of private wagon repairing firms, 
the majority of whom had already been released. There 
could only be a very few employees remaining who were 
eligible for demobilisation, and steps were being taken to 
obtain particulars of such men and their release would be 
expedited as much as possible. The question of releasing 
railway shopmen was also receiving attention. 


Tue herring fishery traffic of the Great North of Scot- 
land from Peterhead and Fraserburgh last autumn 
eclipsed all previous records. The number of special 
trains run was 579, of loaded trucks 12,555, and of fish 
carried 36,470 tons, an increase in weight of 59 per cent. 
over the very heavy traffic of 1917. On one day there 
were 525 trucks, necessita‘ing seventeen special trains. This 
was greater by 298 trucks, or 131 per cent., than the biggest 
day’s record in 1917. In the goods department for the 
whole system there were in 1918 168,000 more tons than in 
1917, mainly in agricultural produce, timber, and coal, 
and 272,570 tons of merchandise alone more than in 1913. 


On April 9th Commander Bellairs asked the Secretary 
for India whether there was considerable need for improve- 
ment in the economical administration of the railways in 
India and in East Africa ; whether a Transport Board 
would be set up in India on the lines now proposed in the 
United Kingdom, and whether he would secure close co- 
ordination with the new Ministry of Transport, if set up, 
with a view of avoiding departmental competition and 
badly standardised ‘material. He also asked whether 
there was reason to believe that the low standard of effi- 
ciency of Indian railway administration had an important 
bearing on the famine problem; which, on a small scale, 
was again confronting certain parts of India, and whether 
the Secretary would have the problem of setting up an 
efficient Transport Board gone into immediately with the 
view of assisting private enterprise to the greatest possible 
extent. Mr. Fisher, who replied, said that the Secretary 
was not aware that efficiency was low or that the railways 
were unable to carry supplies. But with a view to ascer- 
taining what improvements were possible he had already 
arranged with the Government of India that a compre- 
hensive inquiry by a committee or commission into the 
whole question of management should be made. 





Notes and Memoranda. 





Lone observation in a corrugated iron factory in America 
shows that, on the average, about 350 square feet can be 
covered with a gallon of paint when it is applied by an air 
sprayer. 

THE output of the Dutch coal mines in Limburg, which 
was 1,872,000 tons in 1913, had risen to 3,008,000 in 1917. 
Before the war 70 per cent. of the output was exported to 
Belgium, Germany, and France. 

A STEEL plate, said to be the largest ever produced, was 
recently rolled at Coatesville, Pa., U.S.A. It was l}in. 
thick and was flanged to make the end plate of a Scotch 
marine boiler, 15ft. 3in. in diameter. 

THE old wooden ship Sierra Nevada, of 1942 tons, built 
at Portsmouth, United States, in 1854, is still afloat, 
according to the Marine Journal, or at least was quite 
recently employed in the North Pacific trade. 

ACccoRDING to a report in Zeitschrift fur angew. Chemie, 
@ pasty material, with acid characteristics, which is suit- 
able for soap making, has been produced from Galician 
petroleum. The process of conversion consisted in sub- 
jecting the petroleum to a current of air at a temperature 
of 130 to 135 deg. Cent. for two or three weeks. 

It is said that the water power of Bavaria is capable of 
generating 809,100,000 kilowatt-hours annually. It is pro- 
posed to utilise this power and augment it by means of steam 
installations to the extent of 162,900,000 kilowatt-hours, 
combining the supplies in one network. The estimates 
for the scheme give the capital cost as £14,195,000 and an 
annual expenditure of £1,682,500. 

THE tungsten deposits on the Hardscrabble Creek, in 
the vicinity of Barkerville, Canada, and the whole of the 
Cariboo tungsten district run parallel to highly auriferous 
sulphide ore bodies for about 15 miles. These scheelite 
ore deposits are, says the Canadian Chemical Journal, 
of an excellent grade, and are particularly free from 
objectionable impurities from the standpoint of the steel 
manufacturer. 

Wancanul, New Zealand, has been unlucky in port 
matters owing to the war. A few years ago a big port 
development scheme was adopted, and as part of the pro- 
gramme a powerful dredger was ordered. This vessel was 
about to leave England when hostilities commenced, but 
was held up, and eventually requisitioned by the Admiralty. 
It has been released only quite recently for dispatch to its 
destination. During these four years the rival West 
Coast port of New Plymouth has been able successfully 
to complete its harbour improvements. 

IN a paper on “‘ Water Power Development,” read 
before the Royal Society of Arts, Professor A. H. Gibson 
recently remarked that when it is realised that the total 
industrial requirements of the world at present, excluding 
shipping, only amount to about 95,000,000 horse-power, 
involving, however, under present conditions, the con- 
sumption of some 600,000,000 tons of coal per annum, and, 
moreover, that this is not continuous power, but is in 
general only utilised for some 3000 hours per annum, it is 
evident the water power of the Empire, if efficiently 
utilised, would be sufficient in amount to perform the 
major portion of the world’s industrial work, and that this 
water power is bound in the future to be a powerful factor 
in determining the economic destiny of the Empire. 

Amonc the various European countries which have lately 
been giving special attention to the development of water 
power France is one of the most progressive. In that 
country some 850,000 horse-power has been put into 
operation or into development since 1915. In Italy 
concessions involving some 300,000 horse-power are already 
under way, or are being considered. In Iceland one 
scheme involving the development of over 1,000,000 horse- 
power is in contemplation. In Spain various large pro- 
jects, including one estimated to give some 350,000 horse- 
power, are under consideration. In Japan many projects 
are in course of development. In Austria and Russia, in 
spite of the disturbed conditions, considerable attention 
is, according to all reports, being paid to hydro-electric 
developments, particularly in the former country, with 
reference to the electrification of railways. 

AmonG the ships of various types which the Admiralty 
is going to dispose of are two vessels which have had, 
according to the Naval and Military Record, the unique 
experience of being reconstructed after meeting with 
disaster. The case of the destroyer Zubian is particu- 
larly remarkable, as she is actually a combination of the 
destroyers Zulu and Nubian. The Nubian having had 
her bows blown away, and the Zulu her stern blown off, 
the two parts remaining were towed to port and jo.ned 
together. When the work was completed the reconstructed 
craft was re-named Zubian, and she has since done good 
service. The other vessel referred to is torpedo boat 99, 
which foundered off Berry Head, Devonshire, on June 11th, 
1907, through a part of her machinery collapsing and falling 
through her bottom. She was recovered in two parts by 
the Captain of the Dockyard Department at Devonport, 
and these were towed to port and subsequently built 
together at the Western Yard, where the craft has since 
been stationed. 

In the past there has always existed a strong prejudice 
in favour of alloys containing costly constituents for no 
other reason than that they were costly, said Mr. V. G. 
Stevens at a recent meeting of the Association of Engi- 
neering and Shipbuilding Draughtsmen ; and, conversely, 
all constituents of low value were looked upon as harmful 
impurities, so that, commercially at least, the useful 
properties of an alloy came to be governed by its cash value. 
A more absurd prejudice can hardly be imagined. Never- 
theless, it persists to-day. In the Air Board’s gun-metal 
specification lead is regarded as an impurity, and as such 
it is classed with arsenic, antimony, and iron. Now it has 
been proved that, in addition to other valuable properties 
imparted by a judicious admixture of lead, the ability 
of gun-metal to maintain its strength at high temperatures 
is dependent on this ‘“ impurity.” Mr. Dewrance has 
shown that the strength of Admiralty gun-metal free from 
lead breaks down at 350 deg. Fah., while that containing 
lead suffered no serious reduction in strength until above 
550 deg. Fah. Many other instances might be quoted 
where an expensive metal has been specified when a cheaper 
one would have been more satisfactory. 





Miscellanea. 


Tue French Chamber has voted a credit of 5,000,000f. 
for cold storage buildings and the purchase of cold storage 
cars in America. 

THE new waterworks which are to be built at Kawasaki, 
midway between Tokyo and Yokohama, owing to the 
increase of population, are to cost about £300,000. 


In the New Year Honours List, just issued, we observe 
with pleasure the name of Professor Richard Gregory, 
editor of Nature, on whom has been conferred the honour 
of knighthood. 

A FLEET of seven 5-ton petrol lorries, shod with pneu- 
matic tires and carrying full loads, crossed America last 
year from Boston to San Francisco in 257 hours. The 
average speed worked out at just over 14 miles per hour. 


An American shipbuilder has made an offer to the 
Shipping Board to build 12,000-ton steamers for 149 dols. 
perton. The ships would be 473ft. long by 62ft. beam and 
28ft. 6in. draught, with 5000 horse-power, to give them a 
speed of 12 knots. 

AccorRDING to the preliminary report of the Canadian 
Department of Mines, the mineral output for last year was 
nearly 11 per cent. in advance of that for 1917, while 
eighteen mineral products out of the forty-five listed 
reached the highest production recorded. 


Onty 125 American vessels were lost during the war, 
as compared with 3147 British—or 385,967 tons, as against 
7,818,870 tons under the British ensign. Greece lost 162 
vessels and Norway 781, both these neutrals suffering 
much more severely than the United States. 


ALTHOUGH the water consumption of Cohoes, New York, 
was as much as 225 gallons per head, and steadily increas- 
ing, it has been found cheaper to increase the town’s 
pumping capacity rather than install meters. It was 
estimated that the use of meters would reduce the water 
consumption by about 25 per cent. 

A waTER filtration plant is to be installed at Detroit, 
U.S.A, and worked at a very high rate of flow. 
The speed through the sand filters will be such as to give 
175,000,000 gallons per day per acre, and in the alum 
coagulating basins the flow will be 3ft. per minute. The 
capacity of the plant is to be 300 million gallons per day. 

Tue Board of Trade has reported against the Bill for 
the incorporation of a company for the construction of a 
deep-water wharf at Canvey Island within the Port of 
London. The Board doubted whether it was desirable in 
the general interests of the port that another statutory 
body should be formed for the purposes proposed in the 
Bill. 

BLacKBuURN Corporation has been authorised by the 
Local Government Board to borrow £250,000 for an elec- 
tricity generating station at Whitebirk, which is to be 
designed for an ultimate capacity of 20,000 kilowatts. 
This scheme supersedes the original proposal to build a 
temporary station of 5000 kilowatts capacity, which it 
was estimated would cost £115,000. 

Tue Shanghai municipality is endeavouring to get the 
two 2000-kilowett A.E.G. turbo-alternators, which have 
given so much trouble in the past, repaired in Japan. 
They will then be used as stand-bys. Another 18,000- 
kilowatt G.E.C. unit has been ordered, and four boilers, 
each of 80,000 lb. per hour capacity, are to be ordered. 
It is expected that the capacity of the municipality’s 
power plant will have to be 103,000 kilowatts by 1924. 

AN all-British aeroplane—British built and fitted with 
British engines—has, we understand, just established a 
new record abroad. Major de Havilland, who is in charge 
of a British commercial aviation mission in Spain for the 
Aircraft Manufacturing Company, Limited, has flown 
from Madrid to Seville in 2 hours 10 min. and returned in 
2 hours 20min. This creates a new air record, as all 
attempts by the Spanish pilots to make the round trip had 
hitherto failed. They usually succeeded in reaching 
Seville, but were never able to make the return journey. 
Major de Havilland flew in one of the Airco D.H. 9 biplanes 
fitted with Napier Lion aero-engines. 

THERE is much speculation in North Lancashire as to 
what is going to happen to the Midland Railway port of 
Heysham, on the other side of Morecambe Bay, from 
which passenger steamers ran to the Isle of Man and 
Belfast—a trade transferred from Barrow some years 
ago. It has been stated that Heysham is likely to be 
closed under the new Ways and Communication Bill on 
account of the great cost entailed in dredging, but there 
is no official word on the subject. The Midland Railway 
Company, however, has announced that there is no pre- 
sent intention of reopening the Heysham and Isle of 
Man service. Naturally, this statement has given rise 
to much discussion in Barrow, where it is considered that 
should Heysham be closed, Barrow might benefit. 


In his_report on the New South Wales Department of 
Public Works for the year ended June 30th, 1918, which 
has just reached us, the Under Secretary reported that in 
September, 1917, certain repairs of a special character had 
to be effected to Pyrmont Bridge, which spans Darling 
Harbour at Sydney, owing to the rending asunder of a worm 
on the end of the longitudinal shaft operating the cam 
shafts at each end of the swing span. Although it was 
thought that the breakdown would result in shipping traffic 
being held up for a considerable time, there being no spare 
worm available, by means of the oxy-acetylene process 
the worm was successfully welded, refixed in position, and 
the bridge was swung as usual in twenty-three hours from 
the time of stoppage. Discussing the matter, the Under 
Secretary remarked :—‘ I take this opportunity of men- 
tioning that, until this time, the swing span had been 
worked day and night for fifteen years without a single 
hitch. In that period the span, weighing 800 tons, had 
been opened 97,032 times for the passage of 159,144 vessels, 
involving 776,256 individual roadway gate movements 
in the heavy traffic crossing the bridge. From July Ist, 
1902, to June 30th, 1918, the swing span had been opened 
on 103,028 occasions at a total cost for current of £296 7s., 
or .7d. per opening.” The bridge was fully illustrated 
and described in our issues of January 26th and February 
2nd and 9th, 1917. ‘ : 
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The Needs of Eelgium. 


THE account which our Special Commissioner to 
Belgium—whose last letter appears in the present 
issue—has given of the present position of the indus- 
tries of that country has made it clear how difficult 
is the problem of reconstruction which has to be 
solved. His striking narrative was written as the 
result of a tour of inspection of the chief manufactur- 
ing districts—Liége, Namur, Charleroi, Mons, and 
Ghent—and is based on visits to Antwerp, Ostend, 
Zeebrugge, and Bruges, on information given by 
Government officials and others engaged in the task 
of reconstruction, and includes an account of the 
state of affairs which prevails on the transport 
system and at the ports of the country. He has 
given also a brief record of the disorganisation of the 
public services, telephones, telegraph, water supply, 
and drainage, the destruction of which was one of the 
eleventh-hour acts of a defeated and spiteful enemy. 
It is a simple story of facts, for the accuracy of which 
our Commissioner can in nearly every instance 
personally vouch, and where circumstances pre- 
vented him from making direct investigations the 
sources from which he obtained information may be 
regarded as wholly trustworthy. Nothing has been 
exaggerated or aught set down in malice. 

The impression left on the mind by a perusal of 
these remarkable letters—the first that have laid 
before the outside world a picture of Belgian indus- 
tries as they were left by the Germans—is that for the 
time being Belgium has ceased to count as an indus- 
trial nation. The work of rehabilitation will be long, 
difficult, and costly. The country needs everything 
necessary to restore the industrial system. Factories 
have in many cases to be rebuilt, railways recon- 
structed, ports rendered accessible to shipping, and 
public services made good. These are foundation 
tasks with which a beginning has already been made. 
The next stage is the supply of such manufactured 
goods as are essential to meet urgent requirements, 
and then the provision of the tools and equipment 
and raw materials which will enable the resumption 
of manufacturing operations to be brought about. 
These are tasks which must be fulfilled by the Allied 
nations, and, indeed, British firms have not been 
unmindful of their obligations, although it has to be 
remembered that the claim of Belgium for aid comes 
at a moment when our own industries are in the 
throes of reconstruction, and have had heavy calls 
made upon them from home and foreign markets. 
The situation is complicated also past all understand- 
ing by the financial question. Belgium is beggared, 
and contracts can only be placed with England and 
other Allied nations in association with long credits. 
The total requirements of our sorely stricken ally 
when converted into a money equivalent represent 
figures running into hundreds of millions of pounds 
sterling. It is a tribute to the desire of our own 
Government and our own people to aid Belgium that 
Great Britain was the first nation to arrange a Govern- 
ment credit for the purposes of Belgian reconstruc- 
tion, and that British manufacturers showed a ready 
willingness to fill urgent needs. Large Allied credits 
are now being arranged. The precise requirements 
which can be filled from this country have been 
clearly indicated in the letters of our Special Com- 
missioner. In nearly every instance he has given 
details of immediate wants, and he was able while in 
Belgium to place representative trade associations 
engaged in the work of reconstruction in touch with 
British manufacturers who could accept contracts 
which it was desired to place at once. The hesitation 
of Belgian firms to place orders, which was noted 
by him while making his investigation, is to be 
attributed mainly to the doubt of the extent to which 
Germany may be compelled by the peace terms to 





make restitution of stolen machinery, or to pay an 





indemnity in cash. In any event, however, the call 
on British” manufacturers to assist in the rebuilding 
of Belgian industries will be an insistent one. 

All that is now necessary is the establishment of 
the financial conditions which will promote confidence 
in the offer of contracts, and their acceptance by home 
firms and the clearing away of certain misconceptions 
which have arisen as to the legitimate claims of 
Belgium to such aid as we can render to enable her 
manufacturers to resume manufacturing operations. 
The last named is an ambition with which no fault 
should be found. The announcement that Mr. 
Herbert Samuel has been appointed a Special Com- 
missioner of the British Government to give assistance 
in the reconstruction of Belgian industries is an indica- 
tion that the Government intends to do its part. 
The headquarters of the organisation of which Mr. 
Samuel assumes control is in Brussels, and much 
useful spade work has already been done by Mr. 
McCulloch and Mr. Kearney, who have for some time 
past been investigating conditions in Belgium. It is 
satisfactory to know that they will be still attached 
to the staff to which the working out of more definite 
plans of giving assistance will be entrusted, and that 
the necessary expert assistance on the technical side 
will be available. The step which has now been taken 
will raise the status of an organisation which, without 
any attempt to advertise its activities, has rendered 
very useful service in connection with the reconstruc- 
tion of Belgian industries. It is hoped that under the 
guidance of Mr. Samuel the Commission will rise to 
the level of its opportunities. British manufacturers 
who have hitherto stood aloof will, it may be taken 
for granted, rally to any lead given by the Govern- 
ment. Belgium, on the other hand, must not be 
unnecessarily critical of efforts to render aid which 
may appear to be slow in the making, and she must 
refuse to nurse suspicions that England and the other 
Allied nations are unmindful of the sacrifices she has 
made to the common cause, and her legitimate claims 
for a speedy settlement of her dues. There are 
international difficulties to be adjusted and a balance 
struck between conflicting interests. Neither England 
nor others who have fought under the same banner are, 
however, unmindful of their obligations to the Belgian 
nation, which may be counselled to await the issue 
with confidence that the justice which has been 
promised and the help which has been sought will 
both be duly rendered. 


The Segregation of Industries. 


THE reader acquainted with London does not 
require to be told that one of the characteristics 
of business life in the Metropolis is the segregation 
of common interests in particular districts. In 
the Lombard-street district we find the headquarters 
of finance, in Hatton-garden diamond merchants, 
jewellers, and those connected with the jewellery 
trade reign supreme, Mincing-lane is devoted to tea, 
round Fleet-street we find journalism concentrated, 
in the Clerkenwell-road clockmakers predominate, 
the leather and glue industries are centred in Ber- 
mondsey, in the Minories and Commercial-street 
we find the rope and twine makers, and in Aldersgate- 
street the fur workers. All these callings are old- 
established, but it is not the case that segregation 
is confined to industries, trades, and occupations 
that have been in existence for several centuries ; 
indeed, the more modern the calling the greater 
seems to be the desire in London for segregation. 
Thus consulting engineers favour the Victoria-street 
district, cinematography shows a distinct preference 
for the neighbourhood of Charing Cross-road, while 
there is quite a remarkable concentration of motor car 
and aeronautical firms in or round about Oxford- 
street. London is a collection of towns and villages, 
and with all the improvements of modern civilisation 
it is still hampered by difficulties in the way of 
intramural transport and communication. Broadly 
speaking, these difficulties may be set down as the 
primitive cause of the segregation of common business 
interests which is so marked a feature of our metro- 
politan geography. Certain it is that in other towns 
of lesser magnitude than the capital, in cities where 
transport and communication are easier, the segrega- 
tion of former times has now largely disappeared. 
Thus in Glasgow the drysalters are to be found every- 
where except in the Saltmarket, and the tobacco 
“lords” have long since forsaken Jamaica-street. 
But if, with the great exception of London, intramural 
segregation of industries and trades has largely, if 
not wholly, disappeared, it is very distinctly the case 
that segregation into particular towns and districts 
is still a notable feature of our industrial organisation, 
and, for better or worse, is exercising an effect, 
perhaps too little studied, upon our industrial 
economy. 

On investigating the matter it will be found that 
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the causes which have influenced the establishment 
of particular industries in particular districts have 
been extraordinarily varied. In not a few instances 
of importance the cause would seem to have been 
purely capricious. Thus Derby’s silk, cotton, and 
hosiery dyeing industry can be traced after several 
centuries of existence to no other fact than that in 
Queen Mary’s reign the burgesses were granted the 
exclusive privilege of dyeing cloth. In other cases 
the invention of some revolutionising machine or 
device by some inhabitant of a particular district 
or town in bygone days has served to fix- the 
industry concerned in that district or town. The 
invention of the wooden bobbin or spool by Mr. 
James Clark round about 1780, if it did not, strictly 
speaking, establish the Paisley sewing cotton industry, 
at least served to fix it in the town. An even more 
striking illustration is furnished by the history of the 
Nottingham lace industry and of the hosiery trade 
of the district. The invention of the stocking frame 
in 1589 was the work of a Nottinghamshire man, the 
Reverend William Lee, who through discouragement 
at home took his machines and workers to France, 
where he died. His brother James, returning to this 
country, brought the frames with him and set them 
up at first in Soho, London, but in the end established 
himself in his native county. In 1768 the stocking 
frame, hardly altered since Lee’s time, was adapted 
by Hammond, a Nottingham man, for the production 
of open-looped net-like fabrics, the first machine- 
made lace. From that day to this practically all the 
improvements in stocking frames and lace-making 
machinery have been the work of Nottingham men, 
the only notable exception being the multiple needle 
embroidery machine, which was of Swiss origin. The 
establishment of other industries in other areas can 
frequently be traced to the reasons which led certain 
immigrants to settle in the neighbourhood. It would 
seem that the Lancashire cotton industry had an 
origin of this nature. The Flemish immigrants who 
introduced cotton spinning on other than a domestic 
scale settled round Manchester, it is said, because the 
city was governed by “constables,” who treated 
foreigners with greater tolerance than did the corpora- 
tions of other towns. The fact that the humidity 
of the atmosphere enables the Lancashire spinner 
to obtain 5 per cent. more yarn from a given quantity 
of raw cotton than it would yield in a drier climate 
explains why the industry has been retained in the 
district, but can hardly account for its origin, for its 
full significance is of comparatively recent recogni- 
tion. It is of interest to note that while cotton 
spinning and weaving has become centred in Lanca- 
shire, the sewing cotton industry has settled at 
Paisley and at Derby. In the latter town the rise of 
the industry can clearly be traced to the acumen of a 
local hosiery manufacturer, Jedediah Strutt, himself 
the inventor of the Derby ribbing (hosiery) machine. 
and his early appreciation of the value of the cotton- 
spinning machine devised by Arkwright, of the 
neighbouring town of Nottingham. In other in- 
stances superstition, or something like it, would 
appear to have had a hand in establishing industries 
in the districts where we find them to-day. The 
Sheffield cutlery trade, for instance, owes its origin 
in the opinion of some to an ancient belief in the 
virtues of the water of the river Don as a quenching 
medium. It is stated that in the early days of steel 
manufacture in America river Don water was actually 
exported to the works there. Not everyone, however, 
accepts this explanation of the origin of the industry 
for which Sheffield is famous. The quality of the 
grit stone found in the neighbourhood and the exist- 
ence of numerous streams in the valleys in which 
the cutlery trade was plied are held by some to have 
been the real determining factors. Birmingham, 
the home of the metal working industry for centuries 
past, with its wide variety of manufactures, seems 
at first sight a hopeless case to discuss for our present 
purpose. It is not really so. The neighbourhood 
affords an abundant supply of fuel and fine casting 
sand. But not to this or any similar natural endow- 
ment does the city owe the origin of its present indus- 
trial position. That position has undoubtedly 
accrued to it from the age-long reputation of its 
inhabitants as workers of metal. Why its citizens 
should have been granted peculiar mechanical skill 
we cannot suggest, but the fact remains that they 
were noted for it even as long ago as 1538, when 
Leland visited the town and wrote his “ Itinerary.” 
From the ancient smiths, cutlers, naylors and lorimers 
—that is, bit and spur makers—who plied a busy 
trade in the town in the early sixteenth century 
until the present moment, when Birmingham may 
be said to produce everything except textiles, the key 
to all her industries has been the skill of her citizens 
in the working and handling of metal and mechanical 
devices. The absence of textile manufacture from 


the list of occupations followed by a people of this 





type is significant. It becomes doubly interesting 
in connection with the present discussion when we 
learn that in 1700, long before Arkwright’s time, a 
roller spinning machine, on which was produced the 
first thread of cotton spun without the aid of human 
fingers, was constructed and experimented with in 
the district. Propinquity to sources of supply of 
raw material and facilities for the distribution of the 
finished goods have separately or together accounted 
for the localisation of a great number of industries, 
but it would be easy to exaggerate the importance 
which these influences have had on our industrial 
geography. There are, indeed, many noteworthy 
examples in which questions of transport can obviously 
have had no, or very little, part in determining the site 
of an industry. The jute trade is particularly interest- 
ing in this connection. Its establishment at Dundee, 
many thousands of miles away from the source of 
supply of the raw material, must have been due to 
the influence of causes overwhelmingly more powerful 
than mere propinquity to the district producing the 
raw material. Nor was the achievement of such 
propinquity the principal, or anything like the 
principal, reason for the subsequent establishment of 
mills on the river Hooghly. That the favourable 
situation of the Indian jute mills in this respect is 
to-day very largely off-set by the fact that the finished 
goods are brought to Liverpool in large quantities for 
distribution to overseas markets is a_ significant 
commentary on the small importance which questions 
of transport sometimes have upon the settlement of 
industry. 

Many other interesting examples of the segregation 
of industries might be mentioned and discussed, but 
we have said enough to show the extent to which it 
is in force to-day in these islands, and to establish the 
fact that it has resulted from a great variety of 
causes, the majority of which have been whimsical 
or are no longer of the least importance. The 
phenomenon is not confined to Great Britain, nor 
even to “ old ” countries, where tradition, it might be 
expected, would largely account for it. In the 
United States, for instance, it is as marked as any- 
where, as witness the segregation of the motor car 
trade in the Detroit area. Indeed, in America 
examples are to be found of segregation carried to a 
degree unknown in this country. Whereas Leicester 
and Northampton on this side of the Atlantic make 
boots and shoes of all kinds, we find on the other side 
that Brockton, in Massachusetts, concentrates almost 
wholly on boots and shoes for men, that Lynn, 25 miles 
away, specialises in boots and shoes for women, and 
that Haverhill, distant 45 miles, devotes itself to 
women’s fancy slippers. It may be taken, then, that 
the phenomenon of segregation is a widespread 
characteristic of ancient and modern industrial 
activity. However it may have been in bygone 
days, it is now certainly not an essential characteristic, 
and in several respects it may be doubted whether it 
is always a desirable one. When a trade has become 
centred for a long time in a particular town or district, 
tradition, valuable as it is on the whole, may become 
tyrannical and prevent or limit the adoption of new 
ideas. One of the main reasons why the Government 
established its brass and cupro-nickel rolling mill at 
Southampton during the war was the desire to break 
with the traditions and influence of the Birmingham 
non-ferrous metal-working industry, and if we may 
judge by the number and success of the innovations 
effected the break was justified. On the question of 
labour supply the segregation of industries in par- 
ticular areas exercises an effect quite different from 
that which it was intended to have in the old days. 
In former times the most convenient course to follow 
in setting up a manufacturing business was, if other 
considerations permitted, to establish it in a town the 
inhabitants of which were familiar with it or were 
engaged in an occupation calling for similar processes. 
To-day a one-trade town suffers as a whole from trade 
depression and enjoys as a whole periods of prosperity. 
On the one hand, the workman finds himself out of 
employment in the company of many others, and on 
the other the employer is seeking additional labour 
at a time when others are doing likewise. In a city 
such as Birmingham, where many trades are con- 
ducted, the prospects are that depression in one 
branch will be accompanied by prosperity in some 
other, a condition of affairs of advantage to the work- 
men in the depressed trade and to the employer in the 
prosperous one. The war has undoubtedly done 
much to break down the segregation of industries, 
for it led to many branches of work being taken up 
in districts which previously were absorbed in others 
often of a totally different nature, and on the workers’ 
side produced a considerable migration of labour. 
It will be interesting to observe to what extent the 
former condition will be recovered or departed from 
in the process of reconstruction. 











Radiometallography. 





THE general discussion on the “ Examination of 
Metals by X-rays,” which took place at a joint meeting 
of the Réntgen and Faraday Societies in the rooms 
of the Royal Society on Tuesday last, gave evidence 
of the large amount of work that has been done in 
the development of this method of examining various 
ferrous, non-ferrous, and other materials, but perhaps 
more important still, it demonstrated what an import- 
ant part radiometallography will play in the future 
as an additional test of material. 

As usual, a long series of papers had been arranged 
for, dealing with practically every phase of the sub- 
ject. Sir Robert Hadfield, F.R.S., President of the 
Faraday Society, presided, and in his introductory 
remarks said he had suggested the holding of such a 
discussion because it seemed to him that in this method 
of examination there lay a great future for the detec- 
tion of flaws and imperfections in various ferrous, non- 
ferrous, and other materials upon which the safety 
of human life often depends. Such an examination, 
if unfairly used, might give the manufacturer great 
trouble and expense, but we must never hesitate to 
consider, and if necessary adopt, means for improving 
general practice in the production of constructive 
materials. In saying this he had no wish to cast any 
doubt upon the modern production of metallic pro- 
ducts, the great improvement in the manufacture of 
which had been wonderful, especially during the last 
decade. For instance, at one time during the war 
his own firm was turning out close upon 8000 9. 2in. 
high-explosive shells weekly, and notwithstanding 
the hurry and rush of those terrible times, he had 
never heard of a single failure through defects. The 
same remark applied to some 6000 guns and tubes 
for guns, howitzers, and trench mortars, which his 
firm supplied in about twenty months. 

One of the troubles of the past had been that 
X-ray examination could only be applied to com- 
paratively thin sections of metal Some investiga- 
tors had been able to deal with iron and steel sections 
up to 4in. in thickness, and he believed that new 
apparatus had been completed and was now at work 
in this country with which it was hoped to be able to 
penetrate up to 9in. thickness. Some time ago he 
had suggested to Professor W. H. Bragg that it would 
be most interesting to carry out X-ray examinations 
of various steels and ferrous alloys in order to ascer- 
tain whether their structure showed anything of a 
special nature. Professor Bragg having expressed 
his willingness to do so, a considerable number of 
specimens had been prepared, as well as specimens 
of various elements. The latter were as pure as 
it was possible to get them, although in some cases 
the purity fell short of the ideal. That was par- 
ticularly the case with silicon. These specimens of 
iron, nickel and cobalt had been submitted in the hope 
that the study of their structure might lead to some 
explanation of the differences of their physical pro- 
perties. It was well known that notwithstanding the 
fact that these metals were in the same group in the 
Periodic Table, their physical properties were quite 
different, whilst the heat changes or critical points 
showed considerable differences. The critical point 
in nickel was 350 deg. C.; in iron, 770 deg. C.; and 
in cobalt, 1100 deg. C. By “critical point” was 
meant the temperature at which each of the metals 
changed from magnetic into non-magnetic condition. 
As regards iron, its change was not quite so sudden: 
there was a loss of magnetic susceptibility at 730 deg. 
C., which did not completely disappear until about 
770 deg. C. was reached. A similar range might 
exist with regard to nickel and cobalt, but these two 
elements had not yet been so carefully examined. 
Another curious point was that, so far as was known, 
cobalt, alloyed with iron, does not give a non-magnetic 
material. In the case of manganese steel, upon 
adding manganese in sufficient quantities—say, 12 per 
cent. and upwards—notwithstanding the presence 
of some 88 per cent. of iron, the material became non- 
magnetic. In some,way between 24 and 26 per cent. 
of nickel made iron non-magnetic, but no alloys yet 
made of iron and cobalt appeared to be non-magnetic, 
which was rather a curious point, except that, of 
course, the much giigher critical point of cobalt no 
doubt decided this point. Sir Robert concluded his 
opening remarks with some interesting notes on some 
of the recent papers published in this country, 
America, France, Japan, and Germany on the subject 
of X-ray examination of ferrous products. 

Professor Bragg then delivered a very interesting 
lecture on ‘“‘ The Elementary Principles of Radio- 
metallography,’’ commencing with the production 
of X-rays from the target of the Coolidge tube. He 
explained that these rays differed from light waves 
only with respect to their shorter wave lengths. On 
this account the rays did not obey the ordinary laws 
of reflection and refraction, but could pass directly 
into any obstacle. Within the material of the obstacle 
the rays suffered absorption and actual penetration 
depended on the density and thickness of the material. 
A suitable object interposed between the rays and an 
ordinary photographic plate therefore resulted in a 
shadow photograph projected through its interior. 
Professor Bragg showed a number of slides on the 
screen illustrating his remarks. In every case the 
denser or thicker parts of the object appeared lighter 
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in contrast with the remainder of the photograph; even 
the tool marks on the surface of a steel block were 
quite clearly defined, showing the extreme sensitive- 
ness of the rays to a difference in thickness of the 
material. This was further illustrated by a remark- 
able photograph of some orange blossoms, in which 
the structural details of the delicate petals and leaves 
were plainly visible. Professor Bragg concluded his 
lecture by referring to the possibilities of X-ray 
spectrum analysis. A photograph of an X-ray spec- 
trum was shown, in which two bands were clearly de- 
fined ; it was explained that these lines were due to the 
absorption of X-rays by the silver and bromine of the 
photographic plate. All known elements have these 
X-ray absorption bands and their positions are much 
more regular and more simply related to the material 
than are the bands of the visible spectrum, and it 
would appear that the simplicity of the X-ray spec- 
tra, compared with the visible spectra, should render 
the former especially useful both for scientific investi- 
gation and as a means of chemical analysis. 

Lieut.-Col. C. F. Jenkin, of the Air Board, said that 
considerable claims had recently been made for 
X-rays as detectors of hidden flaws in steel. The only 
flaws in which he was interested were the hair cracks, 
which gave considerable trouble in aero-engine 
crank shafts, and although there seemed to be no 
likelihood that X-rays could reveal them, he was 
persuaded to test the matter practically. Samples 
were therefore examined by experts who were pushing 
the process. They were pieces cut from crank shafts 
with large and relatively obvious flaws, but no trace 
of defects was shown by the X-rays. One sample 
about 2 em. thick was cracked right through the 
thickness for a length of about 6 cm., but there was 
no evidence of the crack in the radiograph. If such 
large flaws could not be detected it was obvious that 
the method was useless for finding hair cracks. 

In a paper describing the researches into the X-ray 
examination of metals at the laboratories of Messrs. 
Schneider, le Creusot, Mr. E. Schneider said that 
since the apparatus was installed investigations had 
been carried out (a) into segregation and blow-holes 
and the influence of aluminium upon cast steel, 
(6) examination of steels containing different per- 
centages of tungsten, and (c) the examination of com- 
pound steels. The general conclusions drawn from 
the work so far carried out were that in our present 
state of knowledge of X-rays and their production 
the application of radio-metallography enabled 
an examination to be made of ordinary steels provided 
their thickness did not exceed 40 mm. to 45 mm. This 
limiting thickness was reduced when the steel con- 
tained at least one constituent of higher atomic 
weight. It would be of inestimable value if ingots 
of 20cm. could be radiographed, but unfortunately 
we had not yet reached that stage. Nevertheless, 
every step in the direction of finding a detector more 
sensitive to X-rays than those already known would 
lead to progress in radio-metallography Similarly, 
as the means of producing X-rays of high penetrative 
power were improved it would be possible to increase 
the scope of X-rays in the examination of metals. 
An interesting application of radiography mentioned 
by Mr. Schneider was as an aid in sorting out mixed 
bars of metal, obviating the necessity for a chemical 
analysis. If, for instance, carbon steel bars had been 
mixed up with tungsten steel bars, they could be 
sorted out speedily. Bars of unknown composition 
and a bar of standard steel were placed on a slab. A 
radiograph was then taken and the opacity associated 
with each bar measured in that way. The values 
obtained compared against a chart drawn up from 
steels of known composition permitted of a deduc- 
tion of the nature of the various bars. 

Major G. W. C. Kaye gave an interesting account, 
and showed a number of striking radiographs of the 
application of radiography for the examination of 
timber for aircraft work both in the raw stage and as 
the finished product. Incidentally, he drew atten- 
tion to the low efficiency of the apparatus now in use 
for dealing with steels. The efficiency of the X-ray 
tube, for instance, was of the order of one-tenth and 
1 per cent. Again, about 90 per cent. of the high- 
potential energy for X-ray work was generated by 
induction coil, the efficiency of which was less than 
50 or 60 per cent. A tremendous amount of work 
would have to be done to improve the apparatus. 
The slides which Major Kaye threw on the screen 
revealed many serious faults in workmanship in 
Struts and other parts used for aircraft, and, 
but for X-ray examination, there is little doubt 
that there would have been many serious accidents, 
and almost certainly loss of life, and it is not surprising 
that in the inspection of timber X-ray examination 
as an adjunct to the stock of tests is regarded as 
essential. With the design of portable apparatus and 
a supply of alternating current available, Major Kaye 
looks forward to the time when for aircraft work, 
at any rate, inspectors will carry their apparatus 
about with them and make examinations on the 
spot. 

A series of communications was presented by Sir 
Robert Hadfield, F.R.S., in conjunction with Mr. 
S. A. Main and Mr. J. Brooksbank. In a note on 
X-ray examination as applied to the metallurgy of 
steel, the application of this method of examination to 
welding is pointed to. As regards the expense of 


the apparatus for X-ray examination, this is heavy, 
and the apparatus costly and delicate, so that its 





operation is suited rather for an expert than for 
routine purposes. In the present state of the science, 
X-ray examination does not magnify defects, hence 
its utility is limited to those defects which are of a 
size within the visibility of the naked eye. Conse- 
quently, as many of the defects in steel arise from 
microscopic causes, we must still rely for their 
elucidation on the valuable work covered by micro- 
graphy. 

Another paper by the same authors described 
experiments carried out some time ago by the Had- 
field Research Laboratory on the absorption power 
of different steels under the X-rays. These experi- 
ments have not been previously described, and, whilst 
much progress has since been made and the experi- 
ments in question were of a simple nature, they were 
put forward as interesting, illustrating as they did 
an early attempt to apply the method of X-ray 
examination to steel. 

A third paper from the same source dealt with the 
radiographic examination of carbon electrodes used 
in electric steel-making furnaces. This investigation 
was carried out in view of the trouble experienced 
with electrodes in electric steel-making furnaces 
due to various causes, and it was thought radio- 
graphic examination might help to show internal 
causes accounting for their inconsistent behaviour. 
These carbon electrodes are of two kinds, viz., those 
known as amorphous, and graphite electrodes. The 
former give most trouble, and the data in the paper 
referred more particularly to this type of electrode. 
A number of electrodes from different makers were 
obtained, but the authors confessed that not much 
further light was thrown on the behaviour of elec- 
trodes as the result of the work carried out, details 
of which are given. Probably the best use of radio- 
graphic examination might be made in connection 
with systematic experiments on electrode manufac- 
ture, where variations of composition, baking tem- 
perature, &c , could be carried out step by step. At 
the same time, the examination which was carried 
out on the manufactured electrodes was of consider- 
able service to Messrs. Hadfield’s, and the information 
given in the paper should be of interest to others 
engaged in the same line of work. 

Captain Jackson, Admiralty Inspector of Steel in 
Sheffield, said that the inspector, generally speaking, 
could only examine the surface of material in the 
ordinary way, but the application of X-rays would 
now enable him to detect flaws which otherwise would 
have to be passed. Moreover, radiography enabled 
rapid examinations to be made, which were essential] 
in dealing with large quantities of material. He 
looked forward to the time when the examination by 
X-rays would be more rapid than it was now, when 
it would be possible just to pass the material across 
some form of screen and see by the shadows whether 
there were any defects. One very important develop- 
ment which had not been reached was the examina- 
tion of heavy forgings. One of the troubles with 
heavy gun forgings was the question of defects in 
the steel, and particularly with nickel-chrome. With 
this material there were typical flaws which did not 
appear on the surface. It happened that in turning 
a gun forging certain flaws were found. With fur- 
ther turning these disappeared, but other flaws 
appeared. When they came to the finished gun 
forging perhaps there were no visible flaws, and then 
the poor inspector had got to make up his mind 
whether there were any flaws in the forging or not. 
As he could not see them he had to say there were 
none Consequently in order that no risks should 
be run it was necessary to have a large margin of 
safety in the design, which it might be possible to 
reduce if they could be perfectly certain that there 
were no flaws. A large margin of safety meant that 
there was unnecessary strength, the article was 
heavier than it need be, and there was a waste of 
material and of efficiency. Consequently, if X-ray 
examination could be developed so as to ensure that 
thick steel forgings could be thoroughly examined 
it would be of great practical advantage in the develop- 
ment of ordnance. Another point where it would be 
of value was in connection with fuses. During such 
times of pressure as we had recently been through 
the assembly of fuses was carried out with great 
rapidity, as also was the examination, and there was 
the possibility of important components being 
omitted In two particular cases which came under 
his notice it was desired to know whether the com- 
ponents might not have been omitted from certain 
fuses, and had this system of X-ray examination been 
available in the early stages it would have enabled 
him to make the examination without the necessity 
of having to take every fuse to pieces to see if the 
component was there. The work involved was 
enormous, and he was very grateful for the information 
which had been given him in the discussion. 

Mr. 8S. A. Pollock, representing the Postmaster- 
General, said that the Post-office twenty years ago 
had appreciated the possibility of using X-rays for 
the examination of soft materials, as for instance, the 
examination of gutta-percha on submarine cables. 
It was the common practice for the packers of gutta- 
percha abroad to adulterate it in all forms, and it was 
very difficult to select samples which were absolutely 
pure. Therefore X-rays had been used for examining 
such materials. The Post-office had not yet used 
X-rays for examining steels ; in fact, that was a new 
development. There were, however, quite a number 





of problems occupying the Post-office at the present 
time in metallography, and it had been used for dis- 
covering. defects in the lead sheaths of underground 
cables which gave a great deal of trouble. It was 
sometimes found that within a few years of a lead- 
sheathed cable, costing perhaps £100,000, being put 
into the ground the sheath was defective in some way, 
and the cable had to be drawn out and replaced. 
Metallography had been found extremely useful in 
that way. It had on occasion enabled them to 
locate definite faults in manufacture. Then the 
Post-office was very much interested to know why 
stainless steel could be made to resist oxidation and 
to resist nitric and hydrochloric acids. They would 
like to know whether X-ray investigations would 
show the reasons for the non-corrodibility of that 
steel. Corrosion was of very great importance in 
the life of submarine cables, and he was looking for- 
ward to metallography affording very useful informa- 
tion in regard to the corrosion-resisting qualities of 
steel, and so enabling a definite estimate to be made 
of the life of steel used with submarine cables. 
He was very much interested in the examination of 
wood by X-rays, which, of course, was of great interest 
to the Post-office, which was a very big user of wood, 
particularly oak, for the arms of telephone and tele- 
graph poles. It was sometimes a very difficult thing 
for a Post-office engineer to determine whether a 
telegraph pole had reached the point when it required 
renewal. A pole might be perfectly sound externally 
and yet be very unsound internally. 

Papers of a high quality, but of more interest to 
physicists than to engineers, were also presented, 
dealing with the behaviour of photographic plates, 
contrast and exposure in X-ray photographs through 
metals, and a method of testing an X-ray tube for 
definition. There was a comprehensive exhibition 
of X-ray photographs, and demonstrations with their 
apparatus was given by representatives of several 
manufacturers. 








JAMES WATT CENTENARY. 





On August 25th of this year one hundred years will have 
elapsed since the death of James Watt, and it is pro- 
posed to commemorate the event in a fitting manner. A 
provisional scheme has been drawn up and will be sub- 
mitted for consideration at a meeting in the Council House, 
Birmingham, at 2.30 p.m. on Thursday next, May 8th. 
This scheme provides for a celebration with a banquet 
and addresses on August 25th, the endowment of a James 
Watt Chair in Birmingham University, and the erection 
of a James Watt Memorial Building which would serve 
as a museum of Watt, Murdock, and Boulton relics and a 
meeting place for engineers. 
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A New Railway Inspection Car. 





Some tests were conducted one Sunday recently of some 
new motor railway inspection cars which have been built 
for the Railway Mater:als Department of the Ministry of 
Munitions by the Motor Rail and Tram Car Company, 
Limited, of Bedford. By the courtesy of the Midland 
Railway the branch line between Bedford and Hitchin 
was available for the tests, and it proved to be ideal for the | 





3} tons—would negotiate the points and crossings, and the 
idea of their attaining a speed of anything like 40 miles per 
hour was declared to be impossible. The builders, how- 
ever, had undertaken in their contract that the cars, when 
working on petrol, should attain a speed of 30 miles per hour, 
and should be capable of accelerating to 40 miles per } our 
under favourable conditions. In the trial not only did two 
of the cars travel at 30 miles per hour, but one of them 
actually reached 43 miles per hour when running on petrol, 
and averaged, from station to station, 33.3 miles per hour 
on the outward journey, and 31.3 miles per hour on the 
















































































































































































negotiated the points was, so we understand, remarkable, 
and exceeded the expectations even of the makers. More 
over, the car was found to beeasy to control, ihe brake power 
being ample. It is interesting to note that one of the cars 
was tested on paraffin, and that the maximum speed 
reached in its case was found to be 40 miles per hour, with 
an average of 26.7 miles per hour from station to station, 
including the same delays as those before referred to. The 
cars in question are, however, not intended to run on 
paraffin, but the demonstration was made to show what 
could be done on that fuel. 
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purpose, as a level crossing, points, curves and various 
gradients had to be negotiated. Before the test was made 


and prior to their being allowed on the line, cars had to 
pass the inspection of officials of the Midland Railway, 
including*the district locomotive superintendent. 

Doubts had been expressed as to the manner in which 
such light vehicles—weighing as they do only about 





return journey—in the latter case against a heavy head 
wind—the times in both cases including the slowing down 
for the level crossing, and on three occasions to pick up 


for 2$ miles. 


The absence of sway and the ease with which the car | “leated and. 
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The fears, the general appearance of which will be 
gathered from the accompanying drawing and engraving, 
measure 14ft. 6in. over headstocks by 6ft. 5in. over main 
frames. Each carries ysixteen passengers on,,readily 
removable cushioned seats. The passengers or inspectors 
are protected from the elements by dashboards 2ft. 10}in. 
high, above which are situated swinging wind screens, so 
arranged that they can be adjusted at any angle, or when 
not required swung right down, so as to be stowed snugly 
in the end dashboards. A removable canopy on the Cape 
hood principle is fitted and held in position with strips, also 
easily removable when not required. The driver is 
situated on an independent reversible seat near the centre 
of the car, which is ‘so arranged that he is able to have a 
good view of the signals and road, even though he does not 
occupy one of the front seats, which are reserved for the 


| inspectors. Alongside the driver is the engine casing on 
| which extra seats can be fitted when necessary. 


The body work of the coaches is rather unusual, in so 
much that barge boards 6in. high are run the full length 


| of each side, and the seats are so arranged that they can 


be immediately lifted out in one piece, so that stores or 


| other goods can be accommodated when required up to @ 
block tablets. The same car also maintained a speed of | 
33 miles,per hour up @,1 in 120 gradient, which extended | 


total weight of 2 tons. The seats and dashboards are 

panelled and framed in American ash. 
The frame is constructed chiefly of 6in. by 3in. channel, 
gusseted. On the frame is mounted a two- 
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cylinder 20 brake horse-power internal combustion engine, 
fitted with a large fly-wheel and an inverted cone clutch. 
To this clutch is directly coupled, through a flexible joint, 
a “ Dixon-Abbott ” gear-box, which provides for two 
speeds in both directions by using machine cut and hard- 
ened spur gearing only, there being no bevels or worm gear. 
From this gear-box the drive is taken to each axle by means 
of heavy roller chains, which enables both axles to be 
driven without the use of connecting-rods, special provision 
being made for the adjustment of the chains. In this 
attachment is incorporated a spring drive, which relieves 
any sudden shocks on the chains, and which is of much the 
same type as that fitted to this company’s small locomo- 
tives, which were illustrated and described in our issue of 
August 9th last. The wheels are 24in. diameter, and 
arranged so that they can be converted from 4ft. 8in. to 
5ft. gauge, as desired, The wheel base is 7ft. > 








The Fullerphone. 





On April 24th Major A. C. Fuller read a paper before 
the Institution of Electrical Engineers in which he described 
the Fullerphone and its application to military and civil 
telegraphy. 

During the early period of the war it was discovered, he 
explained, that the vibrator system of telegraphy, using 
the telephone receiyer, which system had shown itself 
admirably suited to military requirements in previous 
wars, possessed certain very serious disadvantages of 
which the following were some of the most important :— 
(a) Such vibratory currents induce similar currents in 
other lines in their proximity; hence the number of 
possible lines on one route was strictly limited owing to 
the interference. (6) Owing again to the vibratory 
character of the current, the length of lines over which 
the vibrator can be used is strictly limited by their 
capacity. (c) By the use of suitable apparatus these 
vibrating signals can be read at immense distances from 
the line, and hence any messages can be overheard by 
listening sets. (d) The use of vibrators in any area 
effectually jams in that area friendly listening sets which 
might otherwise overhear enemy messages. (e) It is 























Secondary CH CH 
ba 100 
Earth 25 Me KG Ll; . 
Fig. 2 








bat 
i 


“THe Enaineer” 


At] 
Ed 


Swain Sc. 


Fig. 3 


manifestly impossible to superpose the vibrator system 
on telephone lines. 

In order to produce something more suitable than the 

vibratory system, it was necessary to retain as many 
of its good points, at the same time substituting something 
less troublesome than the vibratory current. The solution 
appeared to be the provision on the line of a direct current, 
as in ordinary single-current Morse, but of as low a value 
as possible—at the same time converting the energy thus 
transmitted into vibrating or pulsating current at the 
distant end—and further, such vibrating or pulsating 
currents had essentially to be closely confined to the 
distant end and prevented from surging back along the line. 
These ideas are embodied in the receiving and sending 
circuits shown in Figs. 1 and 2. K,, K,, Ks are con- 
densers, each of 1 microfarad. CH,, C H, are choke 
coils of large impedance, each about 2.4 henries and 750 
ohms resistance. The chopper is an electrically driven 
vibrating interrupter fitted with two contacts, one of 
which is used to drive it, the other to interrupt. The 
chopper or buzzer can be adjusted to any frequency 
between 300 and 700. Now, if a steady electromo ive 
force is applied between the line and earth, Fig. 1, and 
the circuit is closed at X, a steady current will flow through 
the choke coils, contact 2, and the receiver. If the circuit 
is broken at X, the current cannot flow through the 
receiver, but will flow into and charge the condensers. 
When the circuit is again closed at X, the condensers 
partially discharge through the receiver R. 
, en the interrupter X is working we therefore get an 
intermittent current in the telephone receiver, giving an 
audible note, while, if the choke coils and condensers are 
suitable, the line current alternately flows through the 
receiver and into the condensers and remains practically 
constant and continuous in the line. The result is that 
the dots and dashes sent by the single-current Morse key 
at the far end are received as short or long notes in the 
telephone receiver at the receiving end, while the current 
in the line is of much the same nature as that sent by an 
ordinary single-current Morse set, except that it is very 
much smaller, as readable signals can be obtained with 
about 4 micro-ampére. In practice a main battery of one 
dry cell is used. 

The arrangement of choking coils and condensers not 
only prevents any appreciable variation in the line current, 
but also prevents any vibrating currents—such as are 





produced by induction from other circuits, by a buzzer 
on the line, or from a telephone—from passing through 
the operator’s head telephones. 

When the sending battery is connected as shown in 
Fig. 2, the current can only rise in the line comparatively 
slowly, owing to the effect of the capacity of the condensers 
and the self-induction of the choke coils. The object of 
this retardation of the rise of current is to prevent clicks 
being heard in a telephone receiver inserted in the line. 
This has a twofold object :—(a) To prevent the possibility 
of Morse messages being read from these clicks; (b) to 
prevent the clicks interfering with telephony carried on 
over the line simultaneously with Morse signalling. 

It is apparent that a telephone can be added on the 
same line without any interference between the Fullerphone 
and the telephone as far as speech is concerned. Fig. 3 
shows how the Fullerphone may be—and is, in fact— 
superposed’ over telephone pairs. 

The interrupter buzzer is used for calling with the 
Fullerphone, and for this purpose its ordinary battery is 
reinforced by two additional cells, making three in all. 
This call is considerably louder than the Fullerphone 
signals if the line is comparatively short and in reasonable 
condition, but if the line is of very high resistance or 
capacity the Fullerphone signals will be louder than the 


Ss 
== 
85 


Qu 
a 


in jack 
e€ 





~T 














@, Gy). 
Secondary choke choke 





constructed routes to be discarded in favour of Fuller- 
phones; but it is expected that the advantages to be 
derived from the new system will lead to its adoption in 
countries not already thoroughly developed from a tele- 
graphic standpoint. An opening should also arise in 
tropical countries where maintenance difficulties are con- 
siderable, and it is probably not too much to say that the 
system described would give satisfaction wherever diffi- 
culties from any cause render Morse sounder working 
precarious. For cable work the author feels that an 
investigation of the possibilities of a system combining 
Fullerphone, amplifiers, special existing relays, and 
recording and printing devices, would prove very profit- 
able. 








“BOULTON-PAUL” TRANSATLANTIC 
AEROPLANE. 


Durine the war Boulton and Paul, Limited, of Norwich, 
added aircraft manufacture to their other war activities 
because the firm’s regular business fitted in well with it 
and because the available materials and the firm’s regular 
staff of skilled workers could be adapted easily and readily 
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FIG. 4—ELECTRICAL CONNECTIONS 


buzzer signals. It must be remembered that the buzzing 
call has all the disadvantages of the buzzer, and conse- 
quently must never be used near the front line for sending 
any call or signal which it is important that the enemy 
should not overhear. 


The author then proceeded to discuss the effect of earth | 


and leakage currents on the working of the instrument. 
Such disturbances may be eliminated by means of a 
potentiometer, which is connected in series in the line and 
impresses a portion of the electromotive force of the cell 
on the line. If the electromotive force impressed on the 
line is equal and opposite to that producing the earth 
current, the earth current and its disturbances are elimi- 
nated. Fig. 4 shows the circuits of the latest pattern 
Army field set. This instrument provides for telegraphy 
and telephony either independently or simultaneously on 
the one line without further apparatus. When the receiv- 
ing buzzer is not working the buzzing call from a distant 
station is heard both in the head receivers and in the hand 
set, or, if the hand set is not plugged in, only in the head 
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to aircraft work. Several thousands of aircraft of various 
descriptions, including fighting scouts, two-seaters, and 
flying boats, were built, and on the conclusion of its war 
contracts the firm determined to continue its aircraft 
work on commercial lines. The machine which it has 
entered for the Atlantic flight, the Boulton-Paul, is merely 
an adaption of a type of passenger machine which the 
company has designed for commercial work. This 
machine is a twin-engined biplane fitted with two Napier 
engines of 450 horse-power each. At cruising speed on 
about half-power 116 miles per hour will be attained ; 
running “full out” the speed will increase to 148 miles 
per hour, the highest speed, it is stated, of any entrant 
so far. If one engine fails the whole journey can be com- 
pleted on the other. The machine will carry a first pilot 
and two wireless and navigating pilots. The cabin space, 
which in the ordinary machine: accommodates six 
passengers with personal baggage and about 1000 lb. 
weight of mails or goods, will be given up to extra fuel 
tanks. The six petrol tanks are provided with jettison 
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FIG. 5—OSCILLOGRAMS OF CURRENTS IN RECEIVER AND LINE CIRCUITS 


receivers. When “ Fullerphoning,”’ the Morse signals are 
heard in the head receivers only. When speaking and 
telegraphing the speech is heard in the hand set and the 
Morse signals in the head receivers. 

Major Fuller than described a number of tests which 
were carried out before the system was adopted for the 
Army. Fig. 5 is a reproduction of oscillograms made by 
the Research Department of the G.P.O. Curves A and B 
are to the same scale and taken under normal conditions, 
and show that the intermittent currents in the receiver 
are considerably greater in magnitude than the line current 
due to their short duration. The normal variation in the 
line current is scarcely discernable, but this is shown in 
curve C by using an excess line voltage. 

Major Fuller dealt with the possibilities of the instru- 
ment for civilian uses, and summed up the present position 
as follows:—For military work the Fullerphone has 
practically superseded the vibrating system formerly 
employed. It is now being tried for working long lines 
in back areas, where it will almost certainly replace all 
hand-worked Morse sounder sets. It appears, therefore, 
that as far as line telegraphy is considered, the Fullerphone 
system will be used throughout, except—for the present, 
at any rate—for those lines normally working high-speed 
Wheatstone.}; For civilian use one cannot expect sounder 
sets that are established and giving satisfaction over well- 





valves, which are capable of discharging the contents 
rapidly, so that the empty tanks may keep the machine 
afloat if it should be forced to descend in the sea. As an 
additional precaution for the crew’s safety, & small 
balloon is previded which can be sent up from the water 
carrying a wireless aerial for sending out ‘‘S.O.S.”* calls. 
Two other wireless sets will be used during the flight, a 
‘‘ spark ” for receiving and sending, and a ‘ directional ” 
for navigation. A device is fitted which allows the con- 
trols to be locked when adjusted, and the machine in itself 
is so stable that when this device is in use the pilot will 
be allowed long periods of rest from the strain of ‘flying. 
The flight will be made from Newfoundland, where the 
firm’s representative is now making arrangements. No 
attempt will be made, however, until more settled weather 
prevails, and every possible precaution will. be taken to 
reduce to a minimum the risk and danger to the crew. 
The names of the pilot and crew have not yet been 
announced. 








Tux cost of the canal which M. G. Defosse has proposed 
for connecting the Mediterranean with the Persian Gulf 
via Lake Abiad, would be, he says, some £64,000,000, 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


COAL CONSERVATION. 


Srr,—May I call attention to the important statistics recently 
laid before the Royal Society of Arts by Sir Dugald Clerk in his 
paper on “‘ The Distribution of Heat, Light and Power by Elec- 
tricity and Gas,” and urge that they be taken into careful con- 
sideration by the Government before any steps are taken to 
foster the use of electrical energy as a heating agent ? 

It is admitted that the provision of an ample and cheap supply 
of electrical energy for light and power is of great importance to 
our industries, and in regard to the waste of heat in the coal used 
for the generation of electricity for those purposes it does not 
compare unfavourably with the manufacture of light and power 
at gasworks. The consumer’s choice of electricity or gas can 
here depend solely on cost and suitability. 

But the figures given by Sir Dugald Clerk—confirming as 
they do those of Professor J. W. Cobb in the Edinburgh Review 
for January last—make it clear that a most deplorable and 
avoidable waste of coal is entailed in the use of electricity 
as a source of heat. By the use of gas this waste can be avoided, 
and at the same time the smoke nuisance in our towns and the 
drudgery in our homes reduced to a minimum. 

Broadly, it has been shown that to give equal heating or 
cooking service to the consumer the use of electric energy as 
generated to-day entails the destruction of 4 tons of coal, as 
against 1 ton at the gasworks, and that even if the suggested 
‘“‘ super” stations realised the most optimistic hopes of their 
advocates in regard to coal consumption the comparison would 
be as 3 to 1 in favour of gas. 

Moreover, the use of coal for the raising of steam at electric 
generating stations means the absolute destruction of all the 
valuable chemicals recoverable at gasworks as by-products 
which have so largely contributed to our success in the war, and 
are vitally important to our industrial and scientific supremacy. 

These facts and figures cannot be ignored. They show that 
the community must depend in the future, as in the past, on 
both the gas and the electrical industries of the country to play 
their respective parts in our industrial and domestic economy. 
Any idea of “doing everything by electricity’ cannot be 
seriously entertained by practical men and women. 

I could add much as to the practical drawbacks that would 
attend the proposed concentration of production in a few 
“‘ super ” stations, some of which were pointed out by the chair- 
man of the City of London Electric Lighting Company the other 
day ; but my immediate object is to call attention to the gross 
waste of our national coal resources that would be entailed in 
the use of electricity as a fuel. 

D, Mizxe Watson, 
President of the National Gas Council. 
39, Victoria-street, London, 8.W. 1, 
April 26th. 


REVERSE STRESS OR “ WIGGLE TEST.” 

Str,—About five years ago, when going through one of the 
large railway shops in England, I was shown a piece of tire steel, 
48 tons tensile, which had been subjected to the above test, and 
was given to understand that this test would be largely adopted 
for locomotive material. 

The method adopted is shown on the enclosed ferro-type 
drawing, which shows three tests made recently in the workshops 
here from a piece of steel removed from a fractured driving 
locomotive axle, the tests made being as far as possible in con- 


Locomotive Driving Axle 
Test 1 Fracture occurred after making 
59,475 Revolutions in 183 Minutes 


Test 2. Fracture occurred after making 
44,200 Revolutions in 130 Minutes 

Test 3 Fracture occurred after making 
47,125 Revolutions in 145 Minutes 
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formity with the test witnessed by me, when fracture occurred 
at 31,000 revolutions, whereas in the three tests shown on draw- 
ing the fracture took place at 59,475, 44,200, and 47,125 revolu- 
tions respectively, taking 183, 130, and 145 minutes to accom- 
plish, 86 per cent. of the metal in the first test and 70 per cent. 
of the metal in the second and third tests having become crystal- 
line. I shall be glad therefore if you or any of your readers 
can give me any further particulars as to whether the procedure 
as carried out is the correct one, and if recognised amongst 
locomotive engineers and incorporated in their specifications. 

Loco., Sout Inp1an Ratiway. 

April Ist. 


THE INDIAN SOCIETY OF ENGINEERS. 


Srr,—You will no doubt be interested to learn that the pro- 
posed Indian Society of Engineers shows every prospect of 
becoming a body thoroughly representing the engineering pro- 
fessions in India. The rules have already been drafted, and 
I hope to send you copies of them in due course. The Viceroy 
has promised to preside at the inaugural meeting, which will 
be held towards the end of the year. 

It is intended to apply for a Royal Charter, and the Indian 
Government has promised us its support in this matter. 
Amongst the officials who are taking a keen interest in the 


formation of the society are :—Sir Thomas Holland, K.C.S8.I., 
K.C.1.E., President of the Munitions Board; The Hon. Sir 
George Barnes, K.C.B., Member of Council for Commerce and 
Industry ; Sir Claude Hill, Member of Council for Revenue and 
Agriculture. It is expected that the membership of all grades 
will run into four figures from the start. 

I sincerely trust that the kindred associations at home will 
give us their blessing. The outgoing and incoming presidents 
of the Institution of Mechanical Engineers have already cabled 
their good wishes, 

E. M. Hueuman, 
Honorary Secretary, Indian Society of Engineers. 
Bombay Club, Bombay. 
March 19th. 


ELECTRIC WELDING AND WELDING APPLIANCES. 

Sm,—In your issue of April 18th ycu illustrate an electric 
welding set, as being made by Messrs. Holmes, of Newcastle-on- 
Tyne. The illustration appears to be of a set which I designed 
and supplied to the British Are Welding Company, Limited, in 
1911, and of which, with some modification, I have since supplied 
some eight further sets, for all of which Messrs. J. H. Holmes 
and Co. supplied me with the electrical outfit. 

J. E. Weyman. 


Newcastle-on-Tyne, April 23rd. 








Lloyd’s Register Shipbuilding 
Returns. 


Luoyp’s Register shipbuilding returns for the quarter 
ended March 31st last have just been published. They 
comprise all merchant vessels in course of construction in 
the United Kingdom, the British Dominions, and Allied 
and neutral countries. Warships and vessels built to the 
order of the Admiralty for other than mercantile purposes 
are excluded. It appears that at the date mentioned 
there were 657 merchant vessels of 2,254,845 tons gross 
under construction in the United Kingdom. The par- 
ticulars of the vessels in question are as follows, similar 
details bei given for the preceding quarter and for 
March 31st, 1918, for the purpose of comparison :— 


8lst March, (31st December,) 31st March, 
1919. 1918. 1918. 


Gross | 
tonnage. No. 


Description. 
Gross 


tonnage. 


| No. 





Steam— 
Steel 


I othe. x te hia cl 
Wood and composite .. 


2,220,816 
1,633 


2,222,449 


1,975,962 1,874,463 


1,240 120 


389 
1 








1,977,202 | 390 1,874,583 


Total 


Sail— 
Steel 


RO ae 8h: bec aia 
Wood and composite .. 
Total 


32,396 2,750 4,940 





32,396 | 8 2,75 8 4,940 








Total steam and sail 2,254,845 1,979,952 | 398 1,879,523 


The figures given for steel include 39 ferro-concrete 
barges of 27,366 tons and 1 motor vessel of 200 tons. The 
tonnage now under construction in the United Kingdom 
is about 275,000 tons more than that which was in hand 
at the end of last quarter, and about 375,000 tons more 
than the tonnage building twelve months ago. Of the 
merchant vessels being built in the United Kingdom at the 
end of March, 523 of 1,841,724 tons were under the inspec- 
tion of the surveyors of Lloyd’s Register with a view to 
classification by that Society. As regards the size of 
vessels under construction in the United Kingdom, there 
were 158 steam and 6 sailing of between 100 and 500 gross 
tons; 34 steam and 43 sailing of 500 and under 1000 gross 
tons; 46 of 1000 and under 2000 gross tons; 48 of 2000 
and under 3000 gross tons; 52 of 3000 and under 4000 
gross tons; 12 of 4000 and under 5000 gross tons; 150 of 
5000 and under 6000 gross tons; 57 of 6000 and under 
8000 gross tons; 29 of 8000 and under 10,000 gross tons ; 
4 of 10,000 and under 12,000 gross tons ; 8 of 12,000 and 
under 15,000 gross tons; 6 of 15,000 and under 20,000 
gross tons; and 4 of 20,000 and under 25,000 gross tons. 

During the quarter 100 steamers of 423,576 gross tons 
and 3 sailing vessels of 1552 gross tons were commenced, 
and 72 steamers of 203,966 gross tons and 2 sailing vessels 
of 1350 gross tons were launched. 

The following table shows the numbers of merchant 
vessels under construction in the world, Allied and neutral 
countries included :— 





Steam. 
“Grose 
tonnas we. 


No.| Gross 
| tonnage 


Gross 
tonnage. 


Where building. 


..| 608 
- 1677 


U ited Kinedom 657 Be 


1845 5, 541,421 


eccrine TRRTES. apabaeaes 
2,222,449 49) i 2,396 BA, 8.45 5 
168 151, 506 | 


183,902. 


Other countries 5, 389, 915 


502 >/7, 796, 26h ; 





Total for the world . |2 22 285 7, 612 2 364 2 





Of the totals given in this table no less than 1155 vessels 
of 4,185,523 gross tons were being built in the United 
States. The tonnage being built in the world at the 
end of March under the inspection of the surveyors of 
Lloyd’s Register, excluding vessels the construction of 
which had not actually been commenced and excluding 
all vessels of less than 100 tons, amounted to 4,597,615 
tons. 








Ministry of Munitions Orders. 


GASWORKS RETORT CARBON. 


On April 18th the Minister of Munitions ordered that 
the operation of the Gasworks Retort Carbon, &c., Control 
Order, 1918, dated April 19th, 1918, should be suspended 





on and after that date until further notice. 





METALLURGICAL COKE, IRON, STEEL, AND 
IRONSTONE. 


THE Minister of Munitions announced on April 29th 
that the operation of the following Orders was to be sus. 
pended on and after May Ist, 1919, until further notice :— 


Title of Order. Date of issue, 

The Steel Supplies (Metallurgical Coke, Iron 
and Steel) Order, 1916 . se 
The Steel Supplies (Steel Hexagons, Rounds, 
pen Squares) Amendment No. 1 Order, 


July 7th, 1916 


- ee Oct. 3lst, 1916 

The Control of Steel Sup) lies Order, 1916.. Nov. 20th, 1916 

The Control of Steel a ies (Steel Rods and 
Wire Order), 1917 

The Wrought Iron Scrap Order, ‘1917... 

The Steel Supplies (Tin-plates and Terne- 
plates) Amendment No. 2. Order, 1917 

The Steel Supplies (Steel Scrap) Amend- 
ment No. 3 Order, 1917 

The Steel Supplies (Metallurgical Coke) 
Amendment No. 4Order, 1917 .. 

The Steel Supplies (Steel Plates, 
Amendment No. 5Order,1917_ .. 

The Control of ~~ Supplies (Amendme nt) 
Order, 19 oo ee 

The Tap Cinder, &e., Order, 1917. 

The Midlands District Ironstone Control 
Order, 1918 

The Iron and Steel Scrap Disposal Order, 

1918 


Feb. 24th, 1917 
March 22nd, 1917 


Aug. 24th, 1917 


Aug. 28th, 1917 
. 27th, 
Nov. 30th, 


Dec. 14th, 
Dec. 15th, 


Jan, 


Aug. 20th, 1918 
Aug. 20th, 1918 


1917 
&e.) 
1917 


1917 
1917 


18th, 1918 


The Cast Iron ‘Scrap Order, 1918. 


OUTPUT IRON AND STEEL. 
Tue following statement as to production of iron and 
steel in the United Kingdom was issued on April 28th 


as Notice No. 48 by the Ministry of Munitions :— 
Pia Iron. 


OF 


Furnace 


Output, 
in blast. 


tons. 
Week ending March 29th— 
Hematite .. ‘ 
Basic... . : 
Foundry, forge, | and other 
qualities 
Alloys <e 
Total pigiron .. .. 
March weekly _—— 
Hematite... ; 
Basic . 
Foundry, forge, | and other 
qualities “a 
Alloys ee 5,000 
Total pigiron .. 156,000 


Street Incors anp CASTINGs. 


50,000 .. .. «- 108 
47,000 .. «2 oe 77 
103 

12 
295 


40,000 
5,000 
151,000 
61,000 103 
51,000 


39,000 


Tons. 
169,000 
158,000 
174,000 


Week ending March 22nd 
Week ending March 29th 
March weekly average 








EDUCATIONAL INTELLIGENCE. 


AN intensive course in aeronautical engineering is being given 
by the Aeronautical Institute at the Institute of Marine Engi- 
neers. The subjects covered are :—(a) Practical aerodynamics ; 
(b) the airscrew and its adaption to aircraft; (°) strength 
of materials applied to aeroplane construction ; (d) the design 
and construction of aeroplanes; (e) the internal combustion 
engine. Particulars car be obtained from the Secretary, 3 and 4, 
Lincoln’s Inn-fields, W.C. 2. 


A sHORT course on municipal engineering will be held at 
University College, London, during the summer term. It will 
be open to ex-service men who are in civil life employed in 
municipal engineers’ offices as pupils or assistants. The course 
will include lectures on water supply and waterworks construc- 
tion; sewerage and sewage disposal; road construction and 
maintenance; preparation of specifications, quantities, esti- 
mates, &c., and of parliamentary plans. The lectures will be 
accompanied by drawing-office practice in the design of muni- 
cipal engineering structures, and the preparation of drawings. 
The course will last about eight weeks ; it will begin on Tuesday, 
May 13th, 1919. The lecturer wil! be Professor E. R. Matthews. 
Further particulars may be obtained from the Secretary, Uni- 
versity College, London (Gower-street, W.C. 1). 


A sHoRT course on “‘ Reinforced Concrete Design ”’ will be 
held at University College, London, during the summer term. 
It will consist of about twenty lectures, and may be extended to 
include drawing exercises. Further particulars, including « 
syllabus of the lectures, may be obtained from the Secretary, 
University College, London (Gower-street, W.C. 1) 








LAUNCHES AND TRIAL TRIPS. 


H.M.8. WIvERN, ocean-going destroyer; built by J. Samuel 
White and Co., Limited, Isle of Wight ; to the order of the 
Admiralty ; 1400 tons displacement; engines, Brown-Curtis 
geared turbines ; 28,000 shaft horse-power ; launch, Wednes- 
day, April 16th. 

SS. War Tamar, well-deck, coasting vessel; built by Swan, 
Hunter and Wigham Richardson, Limited; to the order of 
Controller-General of Merchant Shipbuilding; dimensions, 
length 163ft., breadth 26ft. 2in., moulded depth 12ft.; engines, 
triple-expansion, driving a single screw, constructed by Shields 
Engineering and Dry Dock Company, Limited ; single boiler 
built by Palmer’s Shipbuilding and Tron Company, Limited. 

H.M.S. CrETEHAWSER, single-screw reinforced concrete tug : 
built by Wear Concrete Building Company, Limited ; dimen- 
sions, length 125ft., breadth 27}ft.; engines, triple-expansion : 
constructed by Central Marine Engine Works; trial trip, 
recently ; enginés worked throughout the trials without the 
slightest hitch. 








War Ovurtrrut.—We learn from Sir W. G. Armstrong, Whit- 
worth and Co. that during the war the following deliveries were 
made by the firm :—13,000 guns and mountings (this number, 
which includes the guns for tanks, represents about one-third of 
the total national output), 14,500,000 shell, 18,500,000 fuzes, 
21,000,000 cartridge cases, 12,500,000 complete rounds of field 
gun ammurition, €,000,000 projectiles completed and filled, 
1075 aeroplanes, 3 airships, 47 warships, 22 merehant ships, 
583 merchant ee equipped with anti-submarine guns and 
gear,’ 100 tanks 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The New Iron Prices. 


Tron buyers now know what they will have to pay 
for manufactured material for May business. The iron- 
masters took their decision at the commencement of the 
week at a trade meeting in Birmingham under conditions 
reminiscent of long bygone days, when it was usual for 
the Staffordshire traders to meet at intervals and deter- 
mine questions of price advances or reductions. Stafford- 
shire marked bars have been advanced £3 per ton, viz., 
from £20 to £23 basis net at makers’ works, thus fortunately 
doing away with the rumour which had gained wide cur- 
rency that the advance would be £4 to £5 per ton. Unmarked 
bar iron—?.e., Crown bars and general merchant iron—is 
advanced £2 15s. per ton to £20 10s., and nut and bolt iron 
and strip iron are increased to the same amount, making 
the former £20 15s. per ton, delivered to consumers’ works 
in the district, while strip iron becomes somewhere about 
£22. Chain and cable iron becomes £21 15s. per ton. 
These advances, of course, follow upon the withdrawal of 
the Government subsidies upon pig iron and the removal 
of Government control of wrought iron prices, and makers 
now possess an entirely free hand to trade upon any basis 
they like. The finished iron out put continues much below 
demand, especially for small bars, which are now qu ted 
on the new basis of £24 2s. 6d. With regard to the small 
sizes, the shortage is partly attributed to a reluctance on 
the part of the men to produce these lighter descriptions. 
They profess that the extras they receive for small work 
do not compensate them for the greater care and quicker 
pace at which this material has to be produced. A loyal 
effort is being made to make the three-shift system work- 
able at the ironworks, and it is hoped the readjustment of 
the scale of wages will induce more young men, especially 
puddlers, to enter the trade. Meantime, however, the 
supply of skilled labour is very insufficient, and the whole 
of the wrought iron industry is affected. The small pro- 
portion of sheet mills operating are a trifle busier, but the 
industry generally is far from being active. If the full 
new advance in bar iron is to be made to apply equally 
to sheets, corrugated black sheets of 24 W.G. will in future 
stand at £22 5s. to £23 5s., while galvanised corrugated 
sheets should command about £30 15s. to £31 15s. for 
ordinary qualities f.o.b. Liverpool or equal distanced out 
ports, 


The Fresh Pig Iron Quotations. 


Although new prices have been fixed for various 
kinds of pig iron, makers are not encouraging sales, as 
they hold the belief that still better pricés will be realised 
when control has been longer taken off. They are careful 
to explain that the prices already announced are purely 
minima, and may be subject to advances according to the 
state of the market, while all specialities of firms will be 
maintained and will be the subject of negotiation. While 
one large Derbyshire pig iron house notifies advances 
amounting in the main to an increase of £3 17s. 6d. on the 
recent maxima, this seems an exception, as it is reported 
that at a meeting of the trade a decision has been come to 
in favour of a general advance of 45s. on balances un- 
delivered at the end of April and 54s. for all new business. 
Northampton makers are understood to have decided on 
a fixed advance of 45s. without discrimination. The 
makers of Staffordshire pig iron are now selling their 
foundry material at £8 5s. per ton, with forge at £8, this 
being a rise of £2 17s. 6d., but in respect of Staffordshire 
as well as Derbyshire and Lincolnshire iron, any suggestion 
of finality in price is repudiated. The question of basic 
iron has yet to be decided. It is thought likely that an 
advance of 45s. will probably meet the case. 


As regards scrap, from which control is also 
disappearing, there is plenty of demand and fair supplies. 
But transactions are on a smal] scale, merchants holding 
off, their belief being that values will increase in view of 
the excellent demand. 


More New Steel Prices. 


In billets a nominal advance has been made from 
£12 5s. to £14 10s. It is said that sales are entirely 
suspended for the present. Fortunately, it is suggested 
there will be less probability of further advance in this 
material, as the re-rollers have very good stocks, and are 
in @ position to take their chance as to prices for some time 
to come. A meeting, however, is, it is understood here, 
being held this week in London to decide on the selling 
price, after which an announcement is expected. Odd 
lots of discard and defective billets have recently been sold 
for £12 10s. a ton f.o.t. at makers’ works, but this price 
will now be raised. The steel hoop makers have decided, 
in view of the withdrawal of the pig iron subsidies, to 
increase prices from May Ist by £2 10s. per ton, such 
advance to apply also to orders already taken upon a 
fluctuating basis. For the larger sizes of finished steel 
bars better supplies are forthcoming, and no difficulty is 
experienced in obtaining them. But }in. rounds and 
other small sizes are in under supply. Steel importers 
are getting nearer to business with America, and the rise 
in English prices will level prices to some extent. At the 
moment strip constitutes the bulk of the imports locally 
at any rate. The keen inquiries for American material 
have met with success in the casé of wire. A well-known 
Birmingham merchant claims this week to be getting 
American wire at Liverpool delivered by the makers at a 
price fully £15 below the British article. It is believed 
that a good deal of business on these lines will be done. 


Railway Rolling Stock Situation. 


_.. New orders for rolling stock in the Birmingham 
district are not materialising as rapidly as one would like 
tosee, The uncertainty with regard to the future develop- 





ment of our transport system is holding up progress in the 
home market. Private traders will not, in existing circum- 
stances, move towards replacing the stock of which the 
war has deprived them. Some of the big railway companies 
have placed orders for carriages and wagons, but not of 
any great magnitude. India has been taking fairly large 
numbers of wagons since the armistice. South Africa, too, 
has been on the market. There is little trade with South 
America. Inquiries have been received from various 
parts of Europe, including Roumania, but the actual 
business that has resulted does not amount to much. 


Associated Brass Trades Action. 


Several groups of manufacturers have been 
formed in the Birmingham brass trade to secure the advan- 
tages of producing standard types of goods in quantities 
which will increase the rate of output and effect a corre- 
sponding reduction in overhead charges. Rather strict 
limits are put, however, upon the coalition movement. 
The firms do not surrender their position as independent 
entities, they merely stand together for the sharing out 
of orders according to the several capacities and for mutual 
support against competitors. By means of the combination 
they are in a superior position for undertaking big con- 
tracts, and are able to handle business generally on more 
economical terms than formerly. The profitable utilisa- 
tion of machine plants laid down during the war is another 
important desideratum. 


Ear! Dudley’s New Staffordshire Colliery. 


The working of the Baggeridge Colliery near 
Dudley, on the estate of the Earl of Dudley, is likely to 
become celebrated as marking a new era in coal mining in 
Staffordshire. Hitherto the system of coal winning adopted 
throughout the district is that popularly known as “‘ square 
work,”’ which consists in supporting the roof by ribs and 
pillars of the solid mineral, which are left to support the 
roof as the main seams are cut away and the workings 
abandoned. Mr. J. W. Newey, the Earl of Dudley’s 
manager, and his son, Mr. D. 8. Newey, B.Sc., F.G.S., 
have, however, adopted the ‘ Longwall” method of 
winning the thick coal, by which the complete extraction 
of the mineral is secured and no ribs or pillars are left. 
So satisfactory is the new system proving that it is now to 
be put into operation at some of the important collieries 
in the Warwickshire area, and its employment in other 
mining areas containing thick coal is also early anticipated. 
At Baggeridge the mineral is found at a depth of 670 yards 
from the surface, and it is a remarkable illustration of the 
success of the practice obtaining that at one spot a seam 
only 45 yards above the thick coal has been worked after 
the latter had been extracted and was found absolutely 
undamaged. e 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Stee], and Metals. 


THE markets are now waiting for experience in 
the effect of the new prices which are to come into force 
in a day or two in iron, steel and fuel. We do not yet know 
quite accurately what all these prices are to be, although 
some of them have been definitely announced and others 
have been more or less vaguely indicated, but in any case 
their actual bearing upon the prospects of trade can only 
be discovered after they have been in force for some time. 
It is also rather needful for the commercial world to know 
what sort of prices are to be charged for fuel. The subsidy 
on furnace coke was 5s. 9d. per ton, and the immediate 
increase is to be 6s. per ton, but if coal prices are advanced, 
of course a further increase will be expected. 


Metals. 


There has not been very much movement in 
copper of late, and what there has been is towards rather 
lower prices, but it seems not improbable that a reaction 
may set in now that the holidays are out of the way. 
Compared with all the other prices in the iron and metal 
trades, that for ingot copper is very low. Even if we could 
get back to pre-war values in all the markets, refined ingot 
copper would still be reasonable at £80 per ton, and that 
even if the pound sterling were worth as much as formerly. 
Probably what is delaying any sharp revival in copper just 
now is the fear that our various copper-consuming indus- 
tries will not be able to compete with countries where 
iron and steel threaten to be so much cheaper than they 
are in Great Britain. Possibly, however, if the consump- 
tion of copper declines in this country it will expand to a 
compensating extent in other countries. America seems 
to look for very large orders in the near future from 
Germany and Austria, which are known to be bare of 
supplies ; but this hope does not take account of the dis- 
integration of all industries in those countries. The prices 
for ‘* strong ’’ copper sheets and for copper tubes and brass 
tubes have not yet been reduced, so as to be in conformity 
with the values of crude copper and spelter. There has 
been only a slight reduction lately in the price of the latter 
metal, and the feeling in the market seems quite steady. 
America appears to be rather easier, but there is no likeli- 
hood of American shippers being able to offer spelter here 
much cheaper, at any rate until the rate of freight is much 
lower. Tin has not moved nearly so erratically as it used 
to do; and, in fact, during the whole month of April the 
fluctuations have kept within about £7 per ton. It is 
a little amusing to note the agitation of the Cornish tin 
trade for some Government assistance, on the plea that 
prices are not high enough to support the industry. The 
consumer of tin is inclined to say quite brutally that if 
£225 per ton is not high enough for the Cornish miners, 
then they had better find some other occupation. The lead 
market seems rather weak, and, as a matter of fact, there 
is doubt as to what the Government may do with its 
stocks. If these stocks are held against the market 
tendency, then the arrival of a sound position is delayed ; 
whereas if, on the other hand, the Government parts freely 
with its lead, then there will be too much in the market 
for a time, 





Finished Steel. 


The new prices for finished steel are not quite so 
high as had been expected in some quarters, although they 
are quite high enough to suggest that competition from 
America may have to be met in the near future. Angles 
are at £16 10s., which is 7s. 6d. more than the former 
export price. Plates are at £17 and boiler plates at £19 10s., 
the latter being £2 over the old export price ; rounds and 
squares, 3in. to 5}in., £17 2s. 6d., and under 3in. and down 
to l}in., £19. These prices are to apply to undelivered 
balances of orders on the books, so that one gets a glimmer- 
ing idea of the causes which have delayed deliveries during 
the past month or two! I have not yet before me the full 
list of finished iron prices, but apparently they are to be 
on @ higher level. Last week merchants were quoting 
over £21 per ton for bar iron on the Birmingham Exchange, 
and no doubt Lancashire prices will be kept on a level with 
those of Staffordshire. How long it will be possible to 
keep the trade going under this tremendous burden is a 
question which a good many people are asking, but to 
which very few care to hazard an answer. Iron and steel 
manufacturers will no doubt contend that there is no 
greater profit in them than is reasonable; while con- 
sumers are bound to take just the opposite view. The 
only way to decide this would be to have an investigation 
on the lines of the late Coal Commission, and this would 
probably lead to some startling revelations. There may, 
of course, be some badly situated steel works which need 
these prices, just as there were coal mines which did 
not pay their owners, but one cannot be expected to 
believe that all steel works need these rates. 


Pig Iron. 


The market here is still a little uncertain. It 
appears to be settled that 45s. per ton is to be added 
to the prices for undelivered balances, although some 
people say that 40s. only has been added in certain cases. 
Merchants in Manchester were quoting up to 149s. for 
No. 3 Derbyshire foundry iron delivered, and 189s. for 
Glengarnock No. 3. The latter price is about 6s. less than 
was indicated last week, but apparently the first price 
given, based on £9 at the works, was modified later. 
There did not seem to be much business yet, but there is a 
want of foundry iron in the district, and it is probably 
only a question of getting used to the prices. Hematite 
pig iron was mentioned at £10 7s. 6d. per ton delivered, and 
it is reported that the Lincolnshire makers of basic pig 
want £8 5s. on trucks. 


Serap. 

The market for scrap is quite uncertain this week. 
There were buyers of heavy wrought scrap at £7 15s. per 
ton, but dealers are not yet prepared to accept this price, 
as their theory is that the material ought to be worth £10 
per ton. The inquiry for cast scrap seems to have failed 
for the present, and one did not hear of any actual busi- 
ness. Dealers would probably accept £7 15s. for the 
best classes of machinery castings, and perhaps £7 10s. 
for the lower kinds, and in comparison with pig iron 
these rates are fairly reasonable. Of course, the question 
is whether Lancashire ironfounders can obtain orders 
for castings while these prices are prevalent. In steel 
scrap there was no business, and consumers are not yet 
willing to pay anything like the comparative value of this 
material. 


Municipal Electricity and Gas Undertakings 


Judging from the financial results of the two 
great earning departments during the past year, and their 
prospects for the coming year, the ratepayers of Man- 
chester can safely anticipate a further considerable increase 
in the city rates, for it is highly probable that neither of 
these great departments will be ina position to contribute 
their quota towards the rates unless the users of gas and 
electricity are heavily mulcted for the purpose. Accord- 
ing to the statement submitted by the Electricity Com- 
mittee, it was estimated a year ago that allowing for 
increased munition demands the result of trading would 
be to balance income and expenditure within £11,000, 
which would be provided from the reserve fund. The 
report states that up to Armistice Day the output con- 
tinued to grow satisfactorily, but from that time to the 
close of the year the loss through the reduction in manu- 
facture of munitions, the cotton mill stoppage and general 
trade stagnation, swamped all previous gains. Owing to 
the very marked predominance of fixed costs in relation to 
total costs of production, the financial result was a loss 
of £37,890. This absorbs the whole of the reserve fund, 
£23,636, and the balance of loss is therefore £14,254. 
The Committee, of course, has had to pay £33,254 in 
aid of the rates. In view of the continued stagnation of 
trade, it will be obvious that the forecast of business for 
the year just begun presents difficulties which have never 
been experienced before. Allowing for increased war 
charges—of which notice has already been given to con- 
sumers and which are operative after June next—and 
allowing for a small increase in volume of sales, the most 
reasonable estimate which can be adopted shows a surplus 
of £44,000, of which £14,254 is required for liquidation of 
the previous year’s loss, and £29,746 is earmarked for 
rate aid. According to the Gas Committee’s report, the 
consumption of gas is also less than it was in the previous 
year, while the wages bill is much higher, but the hope is 
expressed that it will not be necessary to increase the price 
of gas. The wages bill last year went up £49,055, bringing 
the total advance since the pre-war period to £156,135 per 
annum. In the year ended March 3lst, the output 
of gas was 5,862,000,000 cubic feet, as compared with 
6,049,000,000 in the year before. The Household Fuel 
and Lighting Order led to a reduced gas consumption by 
223,807,000 cubic feet, and saved about 25,000 tons of 
coal. The year began with a balance in the reserve fund 
of £49,043. The year’s income was £1,223,411, or £62,411 
more than was expected a year ago. The estimated expen- 
diture for the year was £1,132,722, and the amount spent 
was £12,525 more than the estimate. The policy of the 
Manchester City Council in demanding all the profits 
of the trading departments and insisting on a certain 
minimum profit is not calculated to benefit the manu- 
facturing section of the community, which must be catered 
for by the provision of power at the cheapest possible rate, 
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The Engineering Trades. 


From conversations which I have had recently 
with the heads of engineering firms in this district, the 


outlook for the future is not nearly so satisfactory as it 


should be. In almost all sections of the industry inquiries 
are abundant, but definite orders are not forthcoming as 


freely as could be desired. Buyers are holding back in 
the hope of seeing a reduction in prices. In this respect 
hopes are not likely to be realised in the near future at 
any rate, for the almost universal complaint is a reduced 
output on the part of the workpeople. Many flagrant 
eases of this kind have been brought to my attention, and 
seem to be part of an organised policy, which is greatly to 
be deplored. Having obtained large increases in wages 
and shortened hours, it is only fair and reasonable on the 
part of employers to expect that the workers should 
speed up their efforts, and it is high time that the leaders 
of the trade unions looked the matter up and placed 
before their members the absolute necessity for increased 
output if this country is to hold its own with foreign 
competitors. 


BaRROW-IN-FURNEsS, Thursday. 
Hematites. 


For the present there is considerable uncertainty 
in the hematite pig iron trade as to the immediate future. 
The period of bounties from the Government has come to 
an end, and it is necessary for smelters considerably to 
advamce their rates to meet the withdrawal. It is difficult 
to forecast what will happen, but it is certain that 
trade will be affected for awhile, and until buyer and seller 
are fully acquainted with the whole of the details. A price 
of 180s. to 200s. per ton is likely to be the price of hematite 
pig iron. Business, of course, has been slack of late on 
account of this uncertainty, and only pressing demands 
are being dealt with. It is well known that users’ require- 
ments are heavy, both or-local and general home account, 
and when once normal conditions prevail a good steady 
trade will be done. In the meantime, the production of 
iron has been very considerably reduced, there being five 
less furnaces blowing than was the case a few weeks ago. 


Iron Ore. 


The demand for iron ore is steady, but there is 
less activity to note at some of the Furness mines this 
week. It may be only temporary, but the closing down 
of the Askam Works has eased the pressure of the demand 
in the immediate district. On the whole, smelters’ re- 
quirements are heavy, and local raisers have not been 
able to fulfil the whole of this demand. The demand 
for foreign ores has been brisk, but the imports into Barrow 
have been easy for the past three weeks, only one steamer 
per week arriving at Ramsden Dock. 


Steel. 
The steel trade is at work again after the holidays, 

and there is a fair amount of activity. The chief of the 
attention is being given to the rolling of rails, and a good 
output is being maintained. Last week a shipment was 
made from Barrow, the first for some considerable time. 
During the war, especially in the later stages, the rolling 
of rails at Barrow was not carried on, the plate mills being 
the busiest part of the works. Now the plate mills are 
idle, since the demand for national purposes has ceased. 
There does not appear to be any prospect of a restart, and 
it is probable that before there is any activity in this 
department the talked-of modernisation will be carried 
out. Some of the minor departments are busy. 


Shipbuilding and Engineering. 


There is not quite so much employment in these 
trades as of late, for Government work is not being pressed, 
several jobs being held up. On Tuesday the British light 
cruiser Weomede was launched at Barrow. Some fitting 
out is taking place, and repairs to ships and engines are 
being done. Merchant tonnage is receiving attention. 


Fuel. 
There is a good demand for steam coal and coke, 
East Coast sorts being the most in request. 








SHEFFIELD. 


(From our own Correspondent.) 


To Celebrate Peace. 


Ir is of interest to note that, quite apart from 
beacon and bonfire celebration of the signing of peace, a 
proposal is now before the manufacturers of Sheffield to 
mark the occasion by the holding of an industrial exhibi- 
tion. This function would have a double purpose : first, 
to present to visitors a fair idea of the important part 
taken by Sheffield in the production of a remarkably wide 
range of war material; and, second, to re-state the case 
for the city regarding the manufacture of iron and steel 
goods of a peaceful character. Details have not been 
settled yet, I believe, but the suggestion of the Develop- 
ment Committee of the Corporation, which has the scheme 
in hand, is to hold the exhibition in one of the central 
parks and to house the majority of the exhibits in a series 
of huge marquees, the remainder to be accommodated in a 
permanent building on the spot. It is a question whether 
an industrial exhibition has ever been held under canvas 


since the outbreak of hostilities,” I should imagine that 
that section of the exhibition would not be a very large 
one. In a casual way it is quite easy to speak asif such 
introductions into Sheffield had been numerous. It is 
when one attempts to enumerate them that the trouble 
begins. I tried to do so on a recent occasion and soon 
found myself in difficulties. A business friend interested 
in the compilation of war statistics had asked me, as a 
person “ likely to have these things at his finger ends,” to 
make a list of them for him, and foolishly I promised to do 
so. There were, of course, many things purely of a war 
character, but the demand for them ceased cn the signing 
of the armistice, so that they could not be counted. There 
were aero-engines. They, 1 believe, are quite new to 
Sheffield’s industry. There were, too, electrodes and 
magnets, but although the latter were not made in any 
numbers in pre-war days, their manufacture was not an 
actual introduction. Magnet steel was maoe here before 
August, 1914. There were small carbon twist drills. They 
certainly were not being produced in Sheffield prior to 
the war, but then we knew well enough how to make them 
—none better— and we were actually selling to Germany 
and France special steel as raw material for the manu- 
facture of that particular kind of twist drill. Moreover, 
the firm of which Alderman H. P. Marsh is the head had 
actually put down a@ continental plant for their manufac- 
ture just as the war broke out. So that industry would 
have come to the city in any event. Then there were 
gramophone needles. Before the war they almost all 
came from Germany, but when that supply was cut off a 
Sheffield firm of wire-drawers and hackle pin makers found 
that by a slight readjustment of its machinery gramophone 
needles could be made by the million just as easily as could 
hackle pins used in the textile industry. Indeed, it was 
that fact which led to the discovery by the same firm, 
about a couple of years ago, that, treating them by a 
process akin to that of hackle pin production, round files 
could be ground in very large quantities at a speed which 
had been hitherto considered impossible. A few other 
things suggested themselves to my mind as “ introduc- 
ticns,”” but beyond that point it seemed difficult to proceed. 


*Ware Newcastle. 


In my dilemma I approached a number of steel 
manufacturers who would be most likely to help me out, 
and they at once agreed to do so, but I am still waiting for 
their “lists.” I know there have been a few “ intro- 
ductions ’’ already and others in prospect, about which 
those chiefly concerned prefer to be reticent ; but, gener- 
ally speaking, it will be found that Sheffield has distin- 
guished itself chiefly in the matter of expansion of output 
capacity and in the discovery by research of new steels. 
The gow popular “stainless ’’ was put on the market just 
before the war broke out, having been dropped upon 
almost accidentally by Mr. Harry Brearley whilst engaged, 
T believe, in research work for the prevention of erosion 
in gun tubes ; but tungstenless steel, which in the States 
is being boomed as an American discovery, was made in 
Sheffield fully two years ago, if not more, certain descrip- 
tions of high-speed steel tools being cast from the material 
ready for immeaiate use. Not so much has been heard of 
his steel lately because the demand for all high-speed 
cols has fallen away and there is a surfeit of tungsten and 
ther alloys on the market. But these things all apart, 
‘here is no doubt that in the future Sheffield will have tc 
look to its laurels, in view of the extraordinary activity 
on the North-East Coast. Some little time back the 
Chamber of Commerce at Newcastle sent me a circular 
showing what had been accomplished in new industries 
since the war began and suggestions for others, and I 
noticed that the latter included the manufacture of 
cutlery. Since then it has come to my knowledge that 
skilled cutlers have been already secured on the Tyne, 
where it is now definitely proposed to put down machinery 
for stamping blades. Such information should have a 
stimulating effect upon the movement in Sheffield for 
thoroughly modernising the cutlery industry, for New- 
castle’s great advantage in the matter would be that she 
would start from a straight line and without the awkward 
encumbrance of time-worn ideas about craftmanship. 
However reluctant one may be to cut the painter, the time 
has come when the old methods must be abandoned for 
the new, and craftmanship in the cutlery trade of the future 
will lie entirely with the engineer who works out designs 
for new machinery. 


A Glass Pot Invention. 


An interesting demonstration was held here the 
other day. When the Society of Glass Technology held 
its March meeting in Birmingham a paper was read by 
Mr. B. J. Allen, of Stoke, on a new kind of clay pot for 
glass furnaces, and the discussion it provoked was of such 
a kind that it was decided to arrange a demonstration of 
the making of the pot at the Society’s April meeting in 
Sheffield, and that has been done. It was a casting pro- 
cess, the arrangement consisting essentially of a plaster 
of Paris mould, outside the porous body of which was an 
iron jacket completely enveloping the mould and making 
it possible to create a vacuum on the outside of the latter 
The clay was prepared by the addition of water and a small 
quantity of very dilute solution of carbonate of soda and 
a silicate of soda. The only effect of the water was to 
stiffen the clay, but the behaviour of the added solutions 
was remarkable. It converted the very stiff clay into a 
limpid fluid. This fluid was poured into the plaster mould 
and the vacuum filled, but the porous mould speedily 
absorbed the moisture and a solid clay casing was quickly 


cess is not entirely novel, the Germans having a methoq 
of the kind before the war; but the vacuum process ig g 
new British invention, and I believe the demonstration 
here was the first to be made in public. So satisfactory 
was it that several of the progressive glass-making firms 
are proposing to put down plants. 


Fire at Cammell, Laird’s. 


An outbreak of fire, which, but for its prompt 
discovery and handling, might easily have assumed very 
serious proportions, occurred on Sunday morning at the 
Grimesthorpe Works of Cammell, Laird and Co. The 
trouble commenced in an @gine-house containing a three. 
cylinder engine, which fortunately was not damaged, 
though the roof, part of the floor, and some fixtures and 
fittings were destroyed, besides the crane driver’s cabin, 
the crane mechanism, and a couple of cabins adjoining the 
engine-house. 


Patent versus Beehive Coke. 


An unusually interesting discussion followed the 
reading of a paper at a meeting of the Midland section of 
the Coke Oven Managers’ Association at Barnsley. The 
paper, read by Mr. J. Thorp, of Barugh, was on ‘‘ Some 
Features of Carbonisation and By-product Recovery.” 
Surprise was expressed that the Government should have 
permitted the continued use of non-recovery beehive coke 
ovens during the war, particularly when it was known 
that other countries had ousted them. In the discussion 
a representative of a firm owning crucible furnaces as well 
as coke ovens said that the coke produced in their patent 
ovens was quite as hard, as good in appearance, and as low 
in sulphur as the coke which the firm obtained from bee- 
hive plants, yet they could not use the former on account 
of its shape. e beehive coke was in the form of long 
needles and could be got into the crucibles far easier than 
the cubic-shaped lumps of patent coke. One speaker 
declared that whilst it was true there existed a certain 
amount of prejudice on the part of some iron smelters 
for the beehive coke, the plain truth was that a certain 
amount of “ palm oil” was necessary or the stuff was 
going to be condemned. ‘‘ The men who had charge of 
the furnaces levy a kind of blackmail on the coke merchant. 
They expect a sovereign now and again—so much at Christ- 
mas and so much at Whitsuntide. That has a good deal 
to do with it.””. Where steel melting was left in the hands 
of a chemist, added the speaker, an unbiassed examination 


was given to the coke, and the firms were able to use the 
patent coke, which was cheaper than the 4 per cent. ash 
cokes from the beehive ovens. It was not in the national 
interests that any beehive ovens should be allowed to 
work in this country at all, he concluded. An inquiry 
I made a few years before the war showed that the pro- 
portion of beehive ovens to patent ovens was then about 
40 per cent., with a steady decline. It must be very much 
less than that now. The argument used in their favour 
at the time was that with beehive coke the iron ran better. 


General Conditions. 


The release of trade from all official control is 
being anticipated with keen pleasure, though it must 
remain to be seen, under all the circumstances, precisely 
what effect it will have upon the volume of business. 
Just at present there is a distinct tendency for overseas 
trade to expand, one of the drawbacks being the difficulty 
of railway transport at home. The railway authorities 
seem to be badly in need of a scheme of reconstruction 
enabling them to handle traffic a little less gingerly than 
they are doing. Good business in light steels and tools 
is offering from Spain and South America. The Colonies 
and India are proving profitable customers. The boom 
in all railway and tramway steel is steadily developing, 
and there is a good general business in magnets, twist 
drills, and soon. Open-hearth steel prospects seem brighter, 
but firms consuming their own steel are doing best. Makers 
of small products like pliers, nippers, snips, and wrenches 
are doing remarkably well, and there seems plenty of room 
for expansion of business in those things and in the manu- 
facture of the cheaper steel strip. 


Iron, Steel, and Coal. 


By this week-end the iron and steel trade will 
probably know just where it stands regarding prices, 
though I do not find, so far as Derbyshire forge and foundry 
and Lincolnshire basic iron are concerned, that there is 
likely to be any need for revising the figures forecasted in 
my previous letter. The advance in those cases will be 
about 45s., bringing the market level to £8 5s. and raising 
the quotation of finished steel by as much as £5 per ton. 
Hematite pig iron may almost touch £10, and all kinds of 
scrap have been waiting for the chance to jump up, which 
has now come. Steel is wanted, of course, all over the 
world, but will overseas people pay our price? As to 
fuel, at the moment of writing exports from the Humber 
had not been resumed, so that is to the good of inland con- 
sumers, who are still endeavouring to build up reserves. 
Railway and gas companies are receiving fuller supplies. 
Quotations :—Best South Yorkshire steam hards, 23s. to 
23s. 6d.; best Derbyshire, 22s. 6d. to 23s.; seconds, 
21s. 6d. to 22s.; cobbles, ditto; nuts, 21s. to 22s.; best 
hard slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; 
soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and 
small slacks, 13s. to 14s. For household use: Branch, 
27s. to 27s. 6d.; and best Silkstone, 23s. 6d. to 24s. 6d., 











before, and it will be interesting, at the meetings of manu- 
facturers to be called, to hear expressions of opinion as 
to the practicability of the plan; but I may say that the 
latter has received the endorsement of members of the 
Development Committee, who are intimately connected 
with some of the firms that would be important exhibitors. 
The proposed show would include also samples of new 


diameter. 
ciently dried by the same process as to be ready for use in 
the glass furnace within three or four days; whereas by 
the present methods the clay has to stand quite a long time 
and the construction of the pot takes several days, even 
as long as a week or two. 
and it is the practice of makers to allow such pots to stand 


formed inside the mould. The pot made was one of 36in. 
It was completed in a few hours and was suffi- 


all per ton at pit. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 





The drying is also a long job, 





industries introduced locally since the outbreak of hostilities 
and types of industries which it is considered Sheffield 
manufacturers on the look-out for opportunities of expan- | - 
sion might profitably take into their consideration. : 


1 
New Industries. 


for at least a year before use in the furnace. It will thus 
be seen that the new process means an enormous saving 


being thinner is not so liable to crack on sudden chilling, 


n time, whilst the life is in all probability greatly pro- 
onged, for the texture is finer and stronger and the top 


Visit of Ceramic Society to Teesside. 


Mvcz interest is being taken in the forthcoming 
visit to Teesside of the Refractory Materials Séction of the 
English Ceramic Society, and the members are assured of 
a cordial welcome. Although. quite in its youth, the 
Society has more than justified its existence, and the 
important work carried on in the encouragement and dis- 
semination of scientific knowledge of great practical value 








Regarding “new industries introduced locally 


the thinness also permitting the glass “‘ batch ”’ contained 
in the pot to be melted more quickly. The casting pro- 





cannot be over-estimated.% The members will meet at 
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Middlesbrough on Thursday and Friday, May 22nd and 
93rd, under the chairmanship of the Vice-president, Sir 
w. J. Jones, Deputy Controller of Iron and Steel Produc- 
tion at the Ministry of Munitions. The programme of the 
meeting includes papers on the geology of the refractory 
ma erials of the North-East and other parts of England ; 
the use of mica schist for lining steel converters and cupolas 
in America ; factors affecting the conversion of quartz 
in silica bricks ; the character of bricks removed from the 
roofs of open-hearth furnaces; manufacture of silica 
material ; zine furnace refractories, &c. Amongst others, 
papers on the above subjects will be given by Professor 
p. G. H. Boswell, Dr. J. BF. Stead, Dr. W. R. Ormandy, 
Dr. A. Scott, Mr. J. B. Atkinson, M.Se., Mr. J. T. Stobbs, 
Dr. A. Bigot, and Mr. J. A. Audley, B.Se. All the prin- 
cipa! iron and steel works on Teesside and in Cleveland will 
be visited, and the members have also been invited by the 
Tees Conservancy Commissioners to an inspection of the 
river Tees. The Socie-y, it is interesting to note, has 
received @ cordial invita:ion from the American Ceramic 
Socic!y to visit the United Sates next year. 


Cleveland Iron Trade. 


Some considerable time has elapsed since the 
Cleveland iron market has shown so much animation 
as during the past few days. The almost comple.e restora- 
tion of the freedom of trading has heen the signal for a big 
expansion of business, and already there are some firms 
which have sold nearly the whole of their make for May 
and June at the enhanced prices quoted for those months. 
Makers generally are so well sold that they are refusing 
any more orders for May delivery, and there are hints of 
an early rise in prices. Already the minimum figures 
have been exceeded. Such is the competition for iron 


that makers have no difficulty in obtaining half-a-crown ‘ 


premium in the minimum ra‘es, and it is impossible now 
to get No. 3 Cleveland foundry iron at less than 142s. 6d. 
per ton. Even at that figure buyers are keen to do 
business, and still higher values may be seen in the near 
future. 
in the country. Scottish foundry iron of the lower 
qualities, for examp!e, is quoted 169s. per ton at the 
furnaces, which, with, say, 2s. per ton carriage, makes the 
total cost to the consumer 171s. per ton. Cleveland iron, 
however, with carriage at 9s. per ton, will only cost 151s. 6d. 
per ton, so that it is still substantially cheaper than 
Scottish pig iron. During the war period the margin 
between the fixed prices of Scottish and Cleveland iron 
was 193. per ton, but in the present quotations the margin 
is 263. 6d. per ton. These facts all serve to strengthen 
the view, apparently widely held, that the Cleveland pig 
iron trade has before it @ period of considerable activity. 
Possibly, if the present demand continues, more furnaces 
will be blown in, but in this direction the great difficulty 
is the problem of ore supplies. Home ores are insufficient 
for the needs of the trade, and an increase in the demand 
for foreign ore would tend to inflate the freights just at a 
moment when consumers are holding off in the hope of a 
fall. The inquiry from abrcad for Cleveland iron is 
particularly heavy, and shipments are improving. The 
outlook for the trade is indeed very rosy. 


Hematite Pig Iron. 

Business is also very brisk in the East Ccast 
hematite pig iron trade, and quotations show a marked 
upward tendency. The disparity between Cleveland and 
Scottish prices for foundry pig iron is still more marked 
as between East Ccast and South Wales hematite. The 
former has been selling at 172s. 6d. per ton for mixed 
numbers, and the latter is at a fixed minimum of £10 per 
ton. As the carriage to South Wales is rather under 15s. 
per ton, consumers in that area have simply flooded the 
North-East district with orders, and have bought up 
nearly all the iron evailable. Now it is almost impossible 
to buy East Ccast hematite for early delivery, and 
such as is on offer is quoted at about 177s. 6d. per ton 
for mixed numbers. 


Iron-making Materials. 


A few transactions have been recorded in foreign 
ore this week, but ironmasters generally are still holding off 
until the rates are on a more reasonable scale. They are 
pretty well placed for current needs, and are content to 
play a waiting game. Coke is in good supply at 39s. per 
ton at the ovens for blast-furnace qualities. 


Manufactured Iron and Steel. 


The works are again in full swing. The extended 
holiday enabled some much-needed repairs to be executed, 
although in this respect the programme has been limited 
by the refusal of the engineers and other workmen to work 
overtime. The pressure on the plate mills is still consider- 
able, and the demand for railway material fairly brisk, 
but the demand for constructional material is falling off 
and outputs are declining. The bar makers met this week 
and resolved on an advance of £2 15s. per ton in bar iron 
and strip iron. Common iron bars thus become £20 10s. 
per ton, marked bars £23, and strip iron £21 15s. An 
advance of £2 10s. per ton in the price of steel hoops makes 
the figure £23 5s., these figures covering all undelivered 
balances of orders already placed and future contracts. 
Other principal prices which govern the home trade are :— 
Steel angles and joists, £16 10s. delivered in 4-ton lots 
net cash; steel ship, bridge, and tank plates, £17; steel 
rounds and squares, under 3in. down to gin., £19; steel 
flats, 5in. down to l}in., £19 net cash delivered in 4-ton 
lots; heavy steel rails, 601b. and upwards, £15 net on 
trucks. Export prices are left open to negotiation. 


The Shipbuilding Industry. % 


In the shipbuilding industry the workmen 
returned from their Sacco holiday with, on the whole, 
praiseworthy punctuality, and the yards are now in full 
Swing again upon the programme that will keep them 
very actively employed for many months to come. There 
is also a good deal of repair work on hand at the present 
time. Members of the trades unions affiliated to the 
Federation of Shipbuilding and Engineering Trades and 
Amalgamated Society of Engineers and Workers’ Union 
are about to record their votes with a view to giving the 


The fact is that Cleveland iron is the cheapest |. 


negotiating committee a new mandate to make application 
to the Engineering and Shipbuilding Employers’ Federa- 
tion for a further reduction in working hours without a 
reduction in wages or earnings. 


The Coal Trade. 


The difficulty in transacting business for neutral 
countries is undoubtedly adversely affecting the future 
prospects of the Northern coal trade. It is stated that 
the Norwegian State Railways are not likely to be a 
customer for a month or two yet. They failed to purchase 
for April-May, and are not likely to buy for May-June. 
The detention of vessels and the impossibility of securing 
deliveries compel them to be content with arrears which 
are still to be shipped on account of previous contracts. 
Meanwhile many openings for profitable neutral business 
are perforce allowed to go by the board until supplies in 
greater volume are available. There is, however, evidence 
that the extremely tight position is opening out, and 
people who ought to know say that they can see a way 
through the worst of the present difficulties. With the 
approach of warmer weather the demand for household 
coal will fall away, and thereby much larger supplies of 
coal will be available for open market trade. The general 
scarcity of coal has been accentuated this week by some 
small strikes, particularly in the Seaton Delaval area, 
where several pits have been idle for some days. The 
start at many pits after the holidays, too, was not at all 
satisfactory, and this has resulted in the output being very 
restricted. This position is very unfortunate considering 
the severe shortage already felt and the vast amount of 
tonnage lying idle in the ports awaiting loadings. The 
position in the coal market shows that the pressure for 
every description is very acute, and rigorous and searchi 
inquiry for any available supplies continues to be made 
by merchants, who are beset by urgent demands for 
immediate dispatch. The demand for requisition and 
for all internal consumption continues as heavy as ever, 
and this, of course, allows very limited quantities to be 
disposed of on the open market. Best steam coals on 
the open market are worth 90s., with smalls at 70s., and 
other qualities of steams are quoted 80s. to 85s., with 
65s. for smalls. Prime Durham gas coals are maintained 
at 70s., with seconds at 67s. 6d. The bunker market is 
steady. There is an increasing demand, but supplies are 
also more plentiful, and buyers could probably discount 
at 67s. 6d. for ordinaries. The demand for coke is quiet 
locally, and there is a good deal on offer on the open 
market for export, but licences are withheld in most cases. 
Still, makers are firm in their quotations, foundry and 
furnace coke being 65s. to 70s. and gas coke 70s. to 72s. 6d. 


Average Price of Northumberland Coal. 


The average net selling price of coal in the county 
of Northumberland for the three months ended March 
is certified at 25s. 1.37d. per ton, as compared with 
23s. 3.65d. per ton in the previous quarter, an increase of 
1s. 9.92d. per ton. If the sliding scale for the regulation 
of wages had been in operation at the present time the 
latest ascertainment would have entitled the miners to a 
percentage of 179 above the 1879 basis, whereas it now 
stands at 120 per cent. The difference, however, is more 
than made up by the war wage advances of 3s. per day 
and the recent Sankey award of 2s. per day. 


The Spelter Industry. 


Representations were made recently to the 
Government on the subject of the repatriation of Belgians 
employed in the spelter industry at the Seaton Carew 
works of the Sulphide Corporation, Limited. It will be 
remembered that it was found impossible to fill the places 
of men who had been repatriated, British workmen having 
what was described as “‘ an unaccountable prejudice ” 
against the industry. As a consequence 13 of the firm’s 16 
furnaces had to be closed down. The Government has 
now agreed to the return to England of a number of 
Belgians who had been repatriated and to the retention 
of others who are still employed at the Sulphide Corpora- 
tion’s works. 








SCOTLAND. 
(From our own Correspondent.) 


Revised Prices. 


~ Ir is understood that the Scottish steel makers 
have agreed that the following prices per ton will come into 
operation on May Ist :—Ship plates, £17 10s.; angles, £17 ; 
boiler plates, £19 10s., all delivered Clyde area. These 
prices represent an increase of £3 10s., £3 7s. 6d., and 
£4 10s. respectively over Government-controlled prices. 
The Scottish steel makers have also intimated their 
willingness to pay £7 11s. 3d. per ton for heavy smelting 





steel scrap delivered at works, compared with the con- 
trolled price of £5 5s. per ton f.o.t. sending point. 


Scottish Ollworkers’ Bonus. 


The Scottish oil companies have agreed to pay 
the Sankey bonus to the shale miners and oil workers, who 
will also participate in the increased wage of 12s. per week. 


Fuel Oil from Texas. 


The arrival in the Clyde is reported of the steamer 
Limeleaf from Port Arthur, Texas, with a cargo of over 
8000 tons of fuel oil to be discharged at the new wharf, 
Old Kilpatrick. 


Bridging the Forth, 


Interest in the scheme for a bridge over the river 
Forth at Alloa, with the intention to provide a direct 
road route to the North, has been renewed by the receipt 
of a rough estimated cost: of the scheme from Sir William 
Arrol and Co., Limited, Glasgow. The estimate provides 
for a bridge 40ft. wide with a roadway of 25ft. and two foot- 
paths each 7ft. 6in. Provision is aiso made for a centre 
opening span electrically worked. The approximate cos; 





is estimated at £220,000, 





Pig Iron. 

With the price of Scotch pig iron now fixed at 
£9 3s. per ton the market conditions are rendered a little 
more settled. In the meantime the demand exceeds the 
output, foundry and forge grades being both scarce, but 
it remains to be seen if much business will accrue at the 
new prices. Foundry grades for export have been ad- 
vanced from 10s. to 15s. per ton. 


Finished Iron and Steel. 


The Scottish steel producers are doing their 
utmost to facilitate rolling and hasten despatch. Boiler 
plates are in good demand, and ship plates have good 
orders both for home and abroad. Sectional material 
continues rather slack. The output of sheets is suffering 
from lack of labour. The galvanised department shows 
some little development, but only transactions which are 
absolutely necessary are being entered into at present. 
Black and red painted roofing sheets retain their popu- 
larity. The malleable ironworks have good orders on 
hand for agricultural sections, large rounds, ferro-concrete 
sizes, and bolt and rivet iron. Engineers are busy, and 
the shipyards have a fair tonnage still on hand. Machine 
tool makers are extremely busy. The export department 
continues to the slow side. 


Coal. 

The output from the Scotch collieries is compara- 
tively good, despite a certain amount of time lost through 
lack of empty wagons. A steady demand prevails in 
home markets, and shipping may be considered fair 
under present circumstances. Industrial concerns are 
taking large deliveries, and whenever possible are adding 
to stocks. House coal continues in heavy demand. 
Fair shipments have gone from West of Scotland ports to 
Irish markets, and the Lothians have despatched a few 
good cargoes to neutrals. Fifeshire ports have a large 
supply of steamers, but delays are long, and numerous 
Admiralty requirements are lessening gradually, and this 
will eventually release large quantities for disposal in 
other directions. The aggregate shipments from Scottish 
ports during the past week amounted to 127,404 tons, 
compared with 127,812 tons in the preceding week and 
174,141 tons in the same week last year. 


Mine Managers and Protective Agency. 


At a recent meeting of Scottish colliery managers 
held under the auspices of the National Association of 
Colliery Managers (Scottish Branch), the necessity for 
unity among managers was emphasised in view of the 
prospect of a complete reconstruction of the coal industry, 
and it was eventually decided to remit the matter to a 
representative committee with instructions to submit 
concrete proposals to the members. Practically all the 
managers present urged the importance of establishing 
forthwith a strong protective agency in view of early 
developments. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Outlook. 

ALL concerned in the commercial side of the coal . 
trade are feeling somewhat despondent respecting the 
outlock, and are not a little chagrined by the fact that 
control in other industries has been taken off, whereas 
there is no indication of any relaxation of control so far 
as the cecal trade is concerned, but if anything rather the 
reverse. Interest in the vital question of nationalisation 
is re-awekened by the resumed sittings of the Coal Com- 
mission, but practical men are not disposed to give much 
weight to the views of theorists, and it is fully realised 
that the miners’ representatives will make the most of 
their opportunities to exploit minor matters, such as 
royalties, for instance, and becloud the real issue. Unfor- 
tunately the whole history of the coal trade, more especially 
so far as this district is concerned, shows that past events 
form no reliable guide to future operations, and the view 
is now held that no amount of so-called evidence will 
make nationalisation anything but a dangerous experi- 
ment. The coalowners certainly intend to put up a 
stronger opposition than was apparent at the inquiry 
when wages and hours were the principal question. It is 
reported that the Mining Association of Great Britain 
has declined to assent to a Bill which the Government 
intends to introduce into Parliament to give effect to the 
Sankey award. For one thing it discovered that the 
proposal to limit the profits of owners to an average of 
ls. 2d. per ton on the coal raised was inclusive of profits 
from by-products, which was regarded as altogether 
unfair, and it has given the Government to understand 
that it is opposed to any system of joint control which 
does away with individual responsibility in respect of 
management. 


The Sankey Award. 

The Sankey award is still a fruitful subject of 
discussion, more particularly respecting the scope of its 
application. All collieries have not yet distributed the 
arrears, and although colliery clerks are to participate 
in it, many coalowners are not a little concerned that the 
Coal Controller declined to give them definite instructions 
to pay the extra wage to them. Consequently they feel 
a little uneasy as to their real position in the matter. The 
workmen at the coke ovens have also applied to be paid 
the additional allowance, and the members of the Mon- 
mouthshire and South Wales Coke Ovens and By-product 
Association have been instructed by the chairman of that 
organisation, who considered the men’s claim, to pay them 
in the same way as colliery workmen. Now the stokers 
at the South Wales Electrical Power Distribution Com- 
pany’s station at Treforest, which supplies current for 
many colliery undertakings, &c., have come along with a 
claim that they are within the scope of the award, and they 
threaten to strike on Monday it their application is not 
conceded by the company. The question appears to be, 
where is it all going toend,? There is, however, one curious 
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development which is not altogether disconnected with 
the award. The colliers at the Glamorgan Collieries have 
decided by a majority of 670 to 311 to tender notices for 
the dismissal of their checkweighers, who number just 
over a dozen. As is well known, the checkweighers are 
paid by the miners, and the question is asked how is it 
that the miners have suddenly developed such confidence 
in the management to allow them to weigh their coal 
without a person placed in the machine to look after their 
interests. The explanation given by the miners is that 
the number of colliers working on the minimum wage has 
inereased so greatly that the services of the checkweighers 
are not so essential as formerly. On the other hand, it is 
contended that the question of the value of their services 
is not the real cause of their action in dismissing the check- 
weighers, and that the real fact is that the miners are too 
mean to grant the application of the checkweighers for 
payment of the Sankey award, which would cost each 
collier 2d. per week. At the present time the cost of the 
checkweigher means Is. per collier per week, and rather 
than pay an extra 2d. they apparently prefer to accept 
the registration of the tonnage of coal cut of the company’s 
weighers. 


Colliery Clerks and a Joint Board. 


It will be recalled that last week colliery clerks 
associated with the National Union of Clerks decided to 
strike unless a Joint Wages Board was set up within ten 
days time. Since then definite progress is reported in the 
direction of setting up such a Board. Representatives 
of the Coalowners’ Association on Monday met representa- 
tives of the National Union of Clerks to hear the latter’s 
views, and after hearing-+the arguments, Mr. Evan Williams 
intimated that the Coatowners’ Association had provision- 
ally decided that their representatives should only meet 
representatives of the Clerks’ Union to discuss individual 
eases where there has been a “failure to agree” at the 
colliery, and it would therefore be necessary for the appli- 
cation of the Clerks’ Union to be submitted to the Associa- 
tion. A committee of owners, however, had considerec. 
the matter and had decided to recommend to the Associa- 
tion that the proposal of the Clerks’ Union be acceded to. 
This reecmmendation would be placed before the Associa- 
tion as soon as possible, and a reply given at a further 
joint meeting to be held next Monday. The colliery clerical 
staffs will therefore await the reply of the owners before 
taking any further action. It will be interesting to see 
what develops on the miners’ side, because, according to 
one prominent miners’ leader, clerks are advised, if they 
want the assistance of the miners in improving their 
position, to join the South Wales and Monmouthshire 
Colliery Officials’ Union. On the other hand, if “‘ they 
desire a conflict between the miners and the clerks, then 
they should join the National Union of Clerks.” 


Swansea Docks Dispute. 


The general cargo trade at Swansea is still held 
up as the result of the dispute between the workmen and 
the employers. The offer to accept the services of the 
Ministry of Labour in the matter has not been accepted 
by the employers. The Dockers’ Union Executive Council 
has now taken the dispute in hand and the workmen are 
assured of full financial support even if the dispute runs 
into next year, as Mr. Ben Tillett puts it. 


Reinforeed Concrete Streets. 


The streets of Cardiff, like those of other centres, 
probably, have suffered owing to the fact that repairs 
during the past few years have not been maintained on 
the pre-war scale. Mr. E. J. Elford, the City Engineer, 
informed the Cardiff Public Works Committee on Tuesday 
that the repair of the roadways is one of the biggest prob- 
lems before them, and he suggested a big experiment. 
After studying the whole subject he has come to the view 
that reinforced concrete should be used in the important 
streets. Mr. Elford pointed out that in America it was 
largely used with excellent results. It was necessary that 
the concrete should be left for four weeks after being laid 
before traffic was allowed on it. Faced with tar it would 
last many years with practically no cost of maintenance. 
It provided a good foothold for horses, was a “ quiet ”’ 
road, and did not wear into holes if the concrete was 
properly mixed. He estimated that at the thickness of 
Tin. it would cost about 10s. per yard, compared with 35s. 
a yard for wood paving. The Committee ha- instructed 
Mr. Elford +o proceed with the work in certain thorough- 
fares. 


Current Business. 


Practically the whole of the miners are this week 
back at work, and consequently there is an improvement 
in production, all of which, however, is needed to meet the 
heavy demand prevailing. Colliery companies almost 
without exception are fully booked up with orders for the 
next week or so, and hesitate to accept any further com- 
mitments. Still there is a big inquiry about, and tonnage 
is waiting for supplies. The conditions, however, are very 
conflicting. While on the one hand there is a bigger 
demand than can be satisfied, yet there is the continual 
danger of collieries being rendered temporarily idle 
because they cannot get their wagons cleared promptly 
and returned to the pits to enable work to be maintained. 
Loading berths at the docks are at a premium, and the 
Co-ordinating Committee is experiencing a very difficult 
time. It is doing its best so to manipulate tonnage and 
so to release coal that hard-pressed collieries shall be 
relieved and stoppage of work obviated. Thus it comes 
about that although an exporter may without success 
attempt to arrange coals for fairly early loading simp y 
because colliery companies are on paper so heavily booked, 
still a competitor who happens to have a vessel actually 
under the tips may immediately secure coals owing to the 
fact that it is necessary for the authorities to release 
particular coals in order that a certain colliery may secure 
empty wagons with which to keep its pits working. There 
is @ very extensive inquiry for coals for France, and in 
fact, all allied destinations, and the quantity of coals being 
released for neutrals is comparatively small. Washed 
coals especially are strong, and Monmouthshire qualities 
are exceedingly tight, while there is a very large demand 
for hunker smalls; but all coals are firm. The home 


demand is also very brisk, and supplies available are 
insufficient. Patent fuel and coke makers are also full 
up with orders, and pitwood for the time being is plent‘ful, 
several cargoes from Spain having arrived in addition to 
those from France. The situation in respect of this 
material is altogether much improved, but it is due more 
to the action of the Admiralty Pitwood Committee’s 
agents rather than to the operations of private importers. 


Newport, 


The inquiry for Monmouthshire coals is unpre- 
cedently heavy, and these qualities are as strong, if not 
stronger, than any other section. All colliery companies 
are heavily stemmed and cannot keep abreast of their 
commitments. 


Swansea. 


The tonnage position has improved, and as a 
result the position in the anthracite market is distinctly 
better. Colliery salesmen are now in a much stronger 
position in respect of orders. Large qualities meet with a 
good inquiry, and machine-made descriptions are very 
steady. Culm and duff, however, are an exception and 
are on the easy side. 


Demands of Tin-plate Workers. 


At the annual conference to be held on Saturday 
next of the Tin-plate Section important claims are to be 
considered from the various branches of the Dockers’ 
Union. If approved, these claims will be presented to the 
Tin-plate Industrial Council in May. The claims to be 
considered on Saturday number over one hundred items, 
and concern every grade of worker. It will be submitted 
that the millmen claim 2s. an hour waiting time in the 
event of a breakdown at the mills; that picklers be paid 
£5 5s. per week, assistant picklers £3 3s., and all helpers, 
including girls, £3 10s. per week. A 35-hour week is to 
be put forward, with 2s. per hour for all overtime. The 
annealers, tinmen, assorters, and other grades ask for 
increased payments. The annealers ask for payment of all 
holidays to be made as in mills, and an additional man per 
mill in each annealing room, paid by employers, bringing 
the standard up to three per mill. The general claims 
include the raising of compensation from 25s, per week 
to £2, the abolition of Sunday work, and the income tax 
abatement raised to £200. 








The Latest News from the Provinces. 


MIDLANDS AND STAFFORDSHIRE. 
Birmingham Engineering Works and Transport Facilities. 


A vEry significant rumour is current this week in 
engineering circles generally well informed. It is that, 
desiring much improved transport facilities, three engi- 
neering firms of Birmingham and Wolverhampton have 
just inspected sites on the Manchester Ship Canal with a 
possible view to their transferring operations to that spot. 
It is said that a powerful incentive to the new local pro- 
posals has been furnished by the recent transference of 
the Partington Steel and Iron Company's works to Irlam. 
It is not forgotten either that some years since one of the 
most important of the Wolverhampton firms of galvanised 
sheet iron manufacturers removed to Cheshire so as to 
be near the great Lancashire outport, and have since 
greatly enlarged their works and are still, indeed, extending, 
particularly on the raw steel side. 


LANCASHIRE. 


The Price of Bars for Hoops. 


The secretary of the Lancashire Bar and Hoop 
Iron Manufacturers is issuing a notice to the trade fixing 
the future prices for Lancashire bars and for iron and steel 
hoops. The additions which are to be made are £2 15s. 
per ton in the case of merchant bar iron and £3 per ton in 
the case of all the hoops, whether of iron or soft steel or 
of best steel. The actual price of bar iron in Lancashire 
will therefore be £20 10s. per ton, which is much higher 
than it has yet been within living memory. There are 
numerous balances of contracts to be delivered which 
were made on the stipulation that any advance fixed by 
the Association was to be paid by the consumer ; but the 
latter has the option of cancelling his balance if it should 
suit him todoso. There will, however, be no opportunity 
of obtaining cheaper iron for the present unless it becomes 
possible to import from America. It is noticeable that 
last week in Birmingham merchants were quoting up to 
£21 7s. 6d. for common bar iron, so that the new price is 
searcely so high as was then anticipated. 


The Furness Railway Company and the Port of Barrow. 


Up to the outbreak of war the Furness Railway 
Company ran a service of passenger steamers between' 
Barrow and Fleetwood in connection with tours from 
Blackpool to the Lake District. Two of the steamers 
were taken over by the Government for tender service 
with the Navy. These steamers have returned to Barrow 
and been paid off. It is not, however, the intention of 
the Furness Railway Company to reopen the service and 
the two steamers are for sale. Mr. L. Speakman, the 
general manager of the company, in an interview, has 
stated that the running of the boats never paid, and it is 
the intention of the company to sell them and with the 
money from their sale further develop the Barrow Docks. 
The company proposes, however, to make Barrow a first- 
class port in every respect, not only with regard to its 
approaches and the channel, but also as to the appliances 
for the rapid handling of cargoes, import and export. 


NORTH OF ENGLAND. 
The First Launch. 


The launch of the first vessel completed at the 





new shipyard of the Furness Shipbuilding Company at 





—, 
Haverton Hill, which took place on Tuesday, is an event 
which recalls the rapidly growing importance of Teesside 
as a shipbuilding centre. The Haverton Hill site is some 
90 acres in extent, and it has been transformed from waste 
land into a shipyard of the most modern type, based op 
plans reflecting the experience of British, continental ang 
American yards. A beginning was made with the work 
early in 1918, and within two and a-half months the keels 
of the first two steamers were laid. No less than eight 
building berths were prepared and standard vessels of the 
‘N” type for the Controller-General of Merchant Ship. 
building are being built. Shipbuilding and the equipment 
of the yard have been going on at the same time. A large 
fitting-out basin, capable of accommodating six large 
vessels, is part of the scheme, and the rest of the frontage 
is to be oceupied by further building berths. 


SCOTLAND. 


A Glasgow Aerodrome. 


A party of business men in Glasgow is jn 
negotiation for suitable ground on which to ereci an 
aerodrome. Withthe site secured the business plans are 
to be put into immediate operation. The scheme embraces 
the teaching of pupils in the art of flying and the establish. 
ment of a commercial service. 


The ‘‘Beardmore” Record. 


At a recent dinner given to the staff of Messrs, 
Wm. Beardmore and Co. the principal speakers were Lord 
Weir and Sir Wiiliam Beardmore. The latter, replying 
to the toast of “The Firm,’ mentioned that the total 
turnover during the war was £68,275,000. The total 
wages paid was £18,500,000. In 1914 the number of 
employees was 11,080; at the signing of the armistice it 
was 42,500. The total steel produced was 1,100,000 tons ; 
11,500,000 shells were made, and 4607 guns of all calibres 
and 50 tanks were sent from Dalmuir complete in every 
respect. Naval vessels were constructed to the number 
of 73, including the cruisers Benbow and Ramilles. Three 
airships had been built, the R 24, R 27, and R 34. A fourth 
was under construction, to be followed by a vessel 50 per 
cent. larger with a capacity of three million cubic feet. 


WALES AND ADJOINING COUNTIES. 


Tin-plates and Metals. 


A quiet tone prevails in the tin-plate trade, 
caused to some extent by the control terminating on 
April 30th and the fear of the possible stoppage of work at 
9 number of the works. Quotations :—Block tin, £225 Lis. 
eash, £224 15s. for three months; copper, £76 5s. cash, 
£76 10s. three months; Spanish lead, £24 10s. cash, 
£24 three months; spelter, £35 10s. cash, £35 15s. three 
months. Sheet and tin-plete bars, £12 5s. per ton f.o.t. 
makers’ works. Tin-plates for the home market are at 
33s. 104d. per basis box, net f.o.t. makers’ works. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue directors of the Central Marine Engine Works, of West 
Hartlepool, announce the death of their assistant manager, Mr. 
John Begby Williams, which took place suddenly at West 
Hartlepool, on April 23rd. Mr. Williams had been connected 
with this firm for a period of thirty-seven years. 


Mr. Frank Foster, of 98, College-road, Whalley Range. 
Manchester, informs us that he has resigned his position as head 
of the large gas engine department, technical expert and com- 
mercial assistant at Galloway’s, Limited, and that he is now 
taking up consulting engineering and the preparation and revision 
of a series of pocket reference books of a new type. 


WE are informed that Handley Page, Limited, have appointed 
Lavington Brothers, Limited, 68 and 69, Old Bailey, E.C. 4, 
to act as their official agents for freight and passenger aerial 
services to all parts of the world. Whilst inland services will 
be started in the near future, it is hoped that the services to 
centres abroad will be inaugurated within a short time of the 
signing of peace. 

Mr. Tupor A. Witkin, who early this year resigned his 
position in connection with Lime-soda, Permutit, also Sand 
Filtration, asks us to state that he has now commenced business 
as consulting engineering, specialising in water treatment, with 
offices at 15, New Broad-street, London, E.C. 2. 


Sremens Brorgers Dynamo Works, Limited, of Palace- 
place Mansions, Kensington-court, London, W. 8, announce 
the decease of their secretary, Mr. Albert Daniel Hunter, which 
took place on the 17th ult., after a short illness. Mr. Hunter 
entered the services of the allied company, Siemens Brothers 
and Co., Limited, in 1889. At the formation of Siemens Brothers 
Dynamo Works, Limited, in 1906, he was transferred to that 
company, and occupied the position of chief assistant secretary. 


‘Upon the death of the then secretary in 1908, Mr. Hunter 


succeeded to the position. His age was fifty. 


WE are informed that the Lodge Fume Deposit Company, 
Limited, of 51, Great Charles-street, and Church-street, Bir- 
mingham, has decided to go through the form of liquidation, 
in order that the present business may be acquired by a new 
company which is in course of formation, to be called ‘* The 
Lodge Fume Company, Limited.”” The object for the formation 
of the new company is to meet the increasing demand for the 
fume and dust-recovery plants manufactured by the original 
company, and to develop the business on a larger scale. The 
new company, which will be a private one, will take over all the 
assets and liabilities incurred by the original company, and the 
management will be identically the same as at present. 








Contracts.—The Charing Cross, West End and City Electric 
Supply Company, Limited, has placed a repeat order for four 
more twelve-retort Erith-Riley stokers, each being applied to a 
water-tube boiler with 10,850 square feet heating surface, the 
furnace being 21ft. wide, having a normal capacity of 3 tons coal 
hourly, continuously discharging the incombustible ash.— 
J. Samuel White and Co., Limited, of East Cowes, Isle of Wight. 
have secured the contract to construct twelve steel barges of 
200 tons capacity for William Cory and Son, shipowners. 
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Tyr general prosperity of the island of Cuba, and the 

radual restoration of normal shipping conditions, afe 
enabling the Government, as well as several municipalities 
and trading companies, to carry into effect a number of 
long-contemplated constructions and railway extensions. 
Nearly £1,000,000 is to.be expended upon the construc- 
tion of new highways, and in this connection a strong 
demand exists for stone crushers and cement-making 
machinery. Altogether, over 3700 kiloms. of roadway-— 
say, 2300 miles—are to be taken in hand, while among 
other engineering undertakings, either already  com- 
menced or about to be begun, are an extension of the 
sewers, drainage, and water supply of Habana; enlarge- 
ment of the aqueducts of Santiago, Pinar del Rio, and 
Camaguey; @& new aqueduct at Santa Clara, to cost 
£125,000; the paving of the city of Cienfuégos, to cost 
£400,000; and the completion of the Roque drainage 
canal, to cost £1,000,000. The amount already expended 
upon this enterprise exceeds £700,000. Moreover., an 
aqueduct is to be built for the town of Guines, in the 
province of Habana, the cost being estimated at £50,000, 
while another construction of a similar nature is to be 
commenced at once for the town of San Luis, in the pro- 
vince of Oriente. Some minor sanitation works have been 
authorised, bringing up the contemplated expenditure to 
over £2,500,000. A considerable sum is also to be expended 
by the Government upon a number of additional light- 
houses. There are at present some thirty-nine light- 
houses in Cuba, and they havo cost to build over £420,000. 
The new constructions so far arranged for are thirteen, 
and the cost is put at £120,000. There should be here a 
favourable opportunity for British contractors, and it 
would be found that the Cuban authorities would welcome 
the co-operation of such were they to interest themselves 
in the question of tendering. Cuba offers other induce- 
ments to British engineers in regard to the supply of 
machine tools, contractors’ plant, and equipment, and 
the supply of cast iron, salt-glazed sewer and other pipes 
for sewerage and drainage purposes, &c. &c. 


Chile. 


Some time ago preliminary particulars were given in 
these columns of an important engineering undertaking 
in connection with a new roadway between the port of 
Valparaiso and the seaside resort of Vinar-del-Mar, calling 
for some heavy construction work and _ considerable 
excavation and levelling. The chief engineer, Sefor 
Nunez, has now almost completed his preparations, and it is 
hoped that work may be commenced without further 
delay. The chief difficulty has been in choosing the most 
appropriate material to be employed for the roadway, 
but the preponderance of opinion seems to be in favour of 
reinforced concrete, than which there is nothing cheaper 
nor more economical in the way of upkeep. As an alter- 
native the construction of a bituminous road had been 
considered, but it has been decided that the proximity of 
the highway to the sea would probably occasion a certain 
amount of dampness and greasiness to affect the material, 
and thus cause accidents to animals. Should reinforced 
concrete be finally selected—as appears probable—there 
will be a heavy demand for supplies of Portland cement, 
since the native material found in Chile will prove neither 
sufficient in quantity nor suitable in quality. The necessary 
mixing machinery will also be needed, and in this con- 
nection the municipal authorities of Valparaiso would be 
glad to hear from British manufacturers of such machines, 
preferably of the continuous automatic measuring type. 
Although manual labour is obtainable in Chile in all large 
cities, it is at present expensive and not always reliable. 


Brazil. 


The economic programme of Brazil includes the con- 
struction and reconstruction of a large number of public 
highways, new railways, the substitution of steel for 
wooden bridges, and a number of other enterprises which, 
but for the war and the financial restrictions imposed 
upon the Republic, would have been undertaken several 
years ago. One of the most important of these projects 
is the reconstruction of the Estrada Uniao e Industrial, 
which ranks, perhaps, as the most important—as it is one 
of the most notable—highway constructions in Latin 
America. This road extends from the mountain town of 
Petropolis—just above Rio de Janeiro—to Juiz de Fora, 
a distance of 87 miles. Constructed first during the 
reign of the Emperor Pedro I., the road was kept up for 
many years, but after the advent of the Republic it was 
allowed to fall into disuse. The late President of Brazil 
was very anxious to see the work of reconstruction taken 
in hand, but death put an end to his activities just at the 
moment when they seemed likely to be most successful. 
His successor, however, has proved himself to be no less 
anxious for the work to be undertaken, and through his 
influence the sum of £63,000, of which the Federal Govern- 
ment will provide one-half and the States of Rio de Janeiro 
and Minas Geraes the other half, has been found. Further, 
a broad highway from Rio de Janeiro to Petropolis is in 
contemplation, but, inasmuch as it would somewhat inter- 
fere with the prospects of the Leopoldina Railway Com- 
pany, which owns the line between the two places men- 
tioned, some opposition may be expected. On the other 
hand, it is very doubtful whether the number of railway 
travellers would prove any fewer were this road to be 
made ; it would mostly be used by owners of automobiles, 
who are becoming more numerous every day in the 
Republic. 








Amonc the articles which the Electrical Section of the 
Disposal Board are about to offer for sale there are some 
thousands of mine exploders. These exploders are similar 
to the relay used in voltage alarms, though, if possible, 
more sensitive. Sound waves produced by the propeller 
of an approaching submarine actuate the diaphragm which 
operates the relay and sets the necessary machinery in 
motion, Causing the mine to explode 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at td. each. 

The date first given ia the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of- the 
complete specification. 





TRANSMISSION OF POWER. 


124,254. July 11th, 1918.—Lusricatinc Hicu-speep Gears, 
|. Brown and Co., Limited, Clydebank, Dumbartonshire, 
and W. H. Wood. © 

The-oil sprayer illustrated has an oil discharge orifice of the 
simplest form, that is, circular in cross-section, with a sha: 
edge at the entry to the orifice. The diameter and the length 
of the orifice are so proportioned as to present the maximum 
diameter of orifice suitable for the required capacity, whereby 
liability to chokage of the orifice by small particles of solid 
matter present in the oil is reduced. In order that the jet leaving 
the orifice may be converted into a broad jet of small thickness, 
there is provided a deflector A, against which the oil impinges 
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Fig.3. 


after emergence from the orifice. The deflector is shaped, as 
shown, to effect the direction of the oi! to the required positicn 
on the gearing and at the same time to permit ready inserticn 
of the sprayer body into the gear casing, the length and width 
of the deflector being so proportioned and the lip thereof so 
recesse ®or cupped as to effect distribution of the oil over the 
entire width of the jet. The sprayers are so arranged that the 
plane defined by each jet is inclined at a small angle to the line of 
contact of the teeth of the gears to be lubricated, as shown in 
Fig. 2, so that, while the jets may overlap, there is no liability 
toon jet from one sprayer fouling the adjacent jet.— March 27th, 


INTERNAL COMBUSTION ENGINES. 


124,229. November 22nd, 1917.—A Storrep CrossHEAD 
Ener, R. A. Yearsley, 28th Punjabis, of the General Staff 
Branch, Army Headquarters, India. 

_In this engine the inventor extends the sides of the trunk 
piston and forms them into a slotted crosshead, which operates 
a central crank pin. Sliding inside the main piston there is 
another piston, the sides of which are extended to form slotted 
crossheads working on a pair of crank pins set at 180 deg. to the 
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central pin. The connection between the main piston A and 
its crosshead B is shown at C. The extensions of the inside 
piston D for connecting it with its crossheads E, E are marked 

, F. This arrangement makes it possible to utilise the inside 
piston as a valve, or, if it is merely held stationary by attach- 
ment to the casing, the space between the two pistons can be 
employed for compressing the combustible charge.—March 27th, 

9. 


124,258. March 18th, 1918.—Macneto Contact BREAKERS, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, E.C. 4, and H. K. Trechmann. 

The contact breaker shown in the drawing has been invented 
with the idea of providing a breaker which will operate con- 
tinuously at very high speeds. The invention consists in pro- 
viding a strong spring having a natural period of vibration 
higher than the speed at which it is desired to operate the con- 
tact breaker, which during operation is bent or distorted by 
the cam provided for opening circuit, by an amount which is 
arranged to be as small as possible, its movement being imparted 
to a second and light spring, carrying a movable contact, 
attached to the free end of the heavy spring and running in a 
direction substantially at right angles to the heavy spring. This 
light spring is attached to a fixed point of support at the other 
end, and carries mounted at a point intermediate its ends a 
contact arranged to engage with a fixed contact held by a suit- 
able support. The arrangement of the light spring in relation to 


at right angles thereto. The other end of this light spring is 
secured to a fixed support FE, and a contact F is mounted on it. 
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This contact is adapted to co-operate with a fixed contact G. 
As the cam A rotates, the heavy spring C is bent up and down. 
These movements are transmitted to the light spring, and are 
greatly magnified, so that a very small movement of the spring C 
is sufficient to cause the required movement of the contact. 
The advantages claimed for this construction are that a heavy 
spring having a sufficiently high period of vibration wil! not in 
general allow itself to be distorted to the amount necessary for 
making and breaking circuit without deterioration, whereas with 
this invention the amount of movement is so small that no such 
deterioration can take place.— March 18th, 1919, 


BATTERIES AND ACCUMULATORS. 


124,378. September 6th, 1918.—UnsPILLaBLE ACCUMULATORS, 
W. G. Pearson, East Dene, Charteris-road, Woodford 
Green, Essex, and the General Electric Company, Limited. 

The object of this invention is to provide an accumulator 
which w.ll be free from the objection of the separation 
of the electrolyte from the absorbent and consequent 
leakage thereof when the accumulator is upset or turned upside 
down. A further object is to prevent diminution of the effi- 
ciency of the accumulator due to local action produced by the 
material used for absorbing the electrolyte. White wood saw- 
dust is washed in a 7 per cent. solution of silicate of soda and 
the excess of water is expelled by gentle drying. If there is any 
grease present in the saw-dust it must be removed before 
treatment with the silicate of soda. The saw-dust is then 
intimately mixed with asbestos obtained by pounding asbestos 
sheeting with celluloid chamferings or chips. The proportions 
of the ingredients which are said to give good results are :— 

Saw-dust, 70 per cent.; asbestos, 17} per cent.; celluloid chips, 

12} per cent. If the asbestos contains iron, this should be 

removed by treating it with oxalic acid and then washing before 

the mixture is made. Instead of celluloid shavings or chips, 
glass wool, glass beads or other material of a like nature may be 
used. The absorbing material is packed tightly between the 
plates, special care being taken not to leave any part of the plates 
uncovered by the absorbent. This packing is retained in posi- 
tion by a perforated celluloid diaphragm or tray, which is grooved 
so as to fit between the plates, and is situated at the top of the 
accumulator between the cover and the plates. Before charging 
the cell the absorbent is saturated with sulphuric acid (1250 
gravity} and charged at half the normal charge rate for thirty 
hours. The excess acid is then poured out of the accumulator 
and the latter is left standing for twenty-four hours, when it can 
be used in the ordinary way. It is possible, however, to use the 
accumulator directly the above-mentioned charge operation is 
tinished.— March 27th, 1919. 


SHIPS. 


124,380. July 3rd, 1918—-Exectric Drive For Ss1p’s ScREW 
PRoPELLERS, Brown, Boveri and Co., Baden, Switzerland. 

In this alternating-current polyphase system of ship propul- 
sion the propellers are each driven by one or more induction 
motors, depending on the power required, but the motors are 
similar in all respects. Each motor has a stator wound for three 
pole numbers and a rotor constructed as a short-circuited arma- 
ture, which has a low ohmic resistance for the two smaller pole 
numbers and a high ohmic resistance for the largest pole number. 
The two smaller pole numbers correspond to the maximum 
and cruising speeds, and are designed for the same frequency 
of supply, corresponding to the speed of the turbo-generators 
for most efficient steam consumption. Intermediate speeds are 
obtained by varying the speeds of the turbines, while the third 
pole number serves for reversing and manceuvring and for 
travelling at low speeds. For the purpose of braking the motors, 
the direction of rotation of the rotary field of the stator is 
reversed, causing the motor to run against the rotary field, 
resistances being inserted in the rotor circuit. The amount of 
electrical energy consumed in the rotor resistance in braking 
by means of reverse current is greater than the mechanical 
braking energy by an amount that has the same ratio to the 
latter as the speed of revolution of the rotary field has to the 
speed of revolution of the rotor. Consequently in changing 
over for braking by means of reverse current a change-over Is 
also effected to the largest pole number. With this pole number 
the short-circuit winding of the rotor has a high ohmic resistance, 
owing to its peculiar construction, and the loss in the rotor 
resistance is reduced to a minimum. Three phase windings for 
three-pole numbers, which are efficiently utilised with all pole 
numbers, entail the provision of a large number of winding ends 
and connecting-points. This number is reduced by_ allotting 
a suitable phase number to each pole number—that is to say, 
changing the phase number of the dynamos as well as the pole 
numbers of the motors. The allotting of the phase number and 
pole number is effected in such a manner that the product of the 
basic number of the number of pairs of poles multiplied by the 
phase number is constant. Motor pole numbers having the 


ratio 3: 4: 6 give, for instance, the phase numbers 4: 3: 2 








the heavy spring is such that a small movement of the heavy 
spring will result in the light spring being bent or distorted in a 


or 8:6: 4,"&e. Since the efficiency of the machines improve; 
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with the phase number, this advantage is gained at the highest 
wers. The short-circuit winding of the rotor is constructed 

y Sn + winding of low resistance upon a squirrel 
cage winding of high resistance. For high powers, even from 
the sole point of view of emergency r i idered 


g, it is 
advisable to provide two motors of the described construction 
for each shaft, each of the motors being designed to produce one- 
half of the maximum power. With this arrangement it is 
claimed that the system provides a considerably larger emergency 
reserve than other systems, as, one motor failing, the other motor 
can be used for braking as well as propelling the ship at the 
middle speei.—March 27th, 1919. 





MACHINE TOOLS AND SHOP APPLIANCES. 


124,285. March 2Ist, 1918.—A Device ror InsERTING Piston 
Rrves, R. Allen, Chiltern-rise, Woodcote, near Reading 
Referring to Figs. 1 to 4, the device A, which is of annular 
form,consists of a ring of angle section. the large internal diameter 
of which is such that when the piston ring is fully expanded 
within it both the member A and piston ring can slide freely 
over the piston. Fixed and movable lugs B and C are attached 
to the ends of A, and corresponding claws D and E project into 
the interior of the ring. The movable claw E passes t a 
peripheral slot in A into an opening in the movable lug C, where 
it is secured so as to partake of the movements of the lug. A 
spring F interposed between the lugs B and C is employed for 
—- the lug C and its finger E away from the fixed lug and 
finger B and D, the same parts being brought together by apply- 
ing pressure to the lugs with the thumb and_finger. , The 











A Fig. 4. 
K Section YY 


movable lug Cis guided on the member A by side flanges, into one 
of which a screw G is inserted and projects into a guide groove H 
in the member A. The claws D and E, which are intended to 
engage in the joint of the piston ring and bear against the 
adjacent ends of the ring, are sabahiy hoped on their engaging 
faces to obtain a grip on the ends of the ring while opening the 
joint to expand the ring. - In order further to ensure engagement 
of the claws a radial — J is mounted in the merrber A 
opposite the claws D gad E, and is pressed inwards against the 
piston ring by the actidn of a spring to force the piston ring in 
the direction of the claws. It will be seen that plunger J would 
be forced outwards by the expansion of the piston ring, but it may 
also be withdrawn by hand so as not to engage in the groove in 
the piston and interfere with the removal of the appliance after 
placing a ring in position in ite groove. To assist in keeping the 

istom ring in coaxial relation with member A while the ring is 

ing expanded, lug: or flanges K of small radial dimensions are 
fixed on the part of member A of larger internal diameter.— 
March 21st, 1919. 


124,387. October 9th, 1918.—LatHe Cuaucks, J. Macnab and 
Pollock and Macnab, Limited, Bredbury, near Stockport, 
Chester. 

This invention relates to lathe chucks of the type comprising 

a split conical sleeve or collet carried by the hollow spindle or 

equivalent part of the lathe, and adapted to grip the bar or work 

piece under operation when a relative endwise movement is set 
up between the collet and spindle by means of a lever. The 
object of the invention is to provide simple and convenient means 
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logue of “* Lewis’s Medical and Scientific Circulating Library.” 


published a book of illustrations of the steel foundry and the 
shop in which the steel castings are machined. During the war 
this department was employed exclusively on the production of 
wheels for heavy motor vehicles and “‘ tanke.”” 

are effectively produced, many of them in colours. 


ham.—lIllustrated price list of hydraulic baling and packing 
presses of various types and powers, suitable for grasses and 
fibres, chaff, cotton, wool, blankets, hides, hops, jute, moss litter, 
paper waste, peat, rags, tobacco, &c.; also of hydraulic pumps, 
hydraulic presses, and hydraulic punching and riveting machines, 


of 136, Gower-street, and 24, Gower-place, W.C. 1, the cata- 


This is a thoroughly revised edition up to the end of 1917 and 
deals with well over 10,000 books. It includ ified 


the lever A> is moved to the right. By such movement of the 
outer sleeve D the end pressure on the collet E, whereby the 
latteris caused to grip the work, is positively withdrawn, whereon 
the collet immediately opens and releases its grip. On a return 
movement of the sleeve D the collet is again caused to grip or 
— — bar or work piece in the usual manner.—March 

7th, 1919. 


MISCELLANEOUS. 


124,254. March 14th, 1918.—DovustEe-rorze Grass, Herbert 
Morris, Limited, Empress Works, Loughborough, A. 
Haslam, and V. Pearson. é 

Referring to the drawing, A designates the main hoisting 
drum, B the grab opening drum, C an automatic or mechanically 
operated clutch for coupling the drum A to the drum B. D is 
the opening drum brake pulley and E the main sustaining brake 
pulley. The drums A and B are geared together whenever the 
clutch C is in the “‘ on” position. The driving torque is then 
transmitted through the clutch, and the main hoisting ropes or 
chains and the grab opening ropes or chains are operated simul- 
taneously and at approximately the same speed. The hoisting 
of the grab may be effected by means of an electric, steam, or 
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other power unit. The clutch C is automatically regulated by 
the power unit control gear and arranged to disengage auto- 
matically whenever power is applied in the lowering direction, 
and it be disengaged when operating the power unit in the 
hoisting direction by moving a hand lever or foot pedal. When- 
ever the clutch C is in the “‘ off’ position—and the drum B 
therefore di ted—the tension on the opening ropes or 
chains is maintained by means of a counterweight friction drive, 
or spring, as is usual in present practice. This tension gear is 
not shown on the drawing. The sustaining brake E is arranged 
to be released by a hand lever to permit the grab being lowered 
by gravity. The brake D for holding the opening drum 
stati y is applied by operating a hand lever or by other means. 
—March 14th, 1919. 














CATALOGUES. 





Power Speciratty Company, 111, Broadway, New York 
City, U.S.A.—Illustrated descriptive catalogue of Foster super- 
heaters. 

Ep. J. Harpy anp Co., Limited, Queen Victoria-road, 
Coventry.—Well illustrated booklet describing the “ Hardy ” 
flexible couplings and their applications. 

Tae Harr Accumurtator Company, Limited, Stratford, 
London.—Illustrated catalogue of low-voltage batteries and of 
M.S.L. type starter and lighter batteries. 
JOHNSON AND Partuips, Limited, Charlton, London, 8.E. 7.— 
Illustrated catalogue, entitled “‘ Main Cables,” dealing with high 
and low-tension cables of various types, and also with dry-core 
air-space paper-insulated telephone cables. 

Tue Bririse STEEL Pitine Company, Dock House, Billiter- 
street, London, E.C. 3.—Bulletin No. 69. Illustrated booklet 
entitled “The B.S.P. Service, What is it?’ Also Bulletin 
No. 70, which gives illustrated descriptions of “* Zenith ” con- 
crete mixers. 

Tre LeEps anp NorturuPr Company, 4901, Stenton-avenue, 
Philadelphia, Penna.—Bulletin No. 867B. Illustrated pam- 
phlet entitled “‘ Checking Thermocouple Pyrometers,”’ and dealing 
with precision potentiometers, portable potentiometer indi- 
cators, electric furnaces, furnace controllers, platinum thermo- 
couples, and base metal thermocouples. 

Tawaites Brorsers, Limited, Bradford.—This firm has 


The illustrations 


Hottines anv Guest, Limited, Thimble Mill-lane, Birming- 


WE have just received from H. K. Lewis and Co., Limited, 


Westminster, 8.W. 1. 
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Forthcoming Engagements, 





TO-DAY. 


Pinca acy or eve he sn Ean ate 
iccadilly, W.1. ‘* Ene istribution in Spectra,” b é 
fessor TW. Nicholson. "F's0 p-m. 7 


InstrruTion oF Locomotive ENGINEERS: Mancuesrep 
CuntrE.—College of Teehnology, Manchester. Paper: ‘ The 
Relation of Cylinder and Boiler. Power to Locomotive Rating ” 
by Mr. E. M. Gass, to be discussed. 7 p.m. . 


Tue Iystrrvrion oF MgonanicaL Enormenns.—The Instity. 
tion of Civil i » Great George-street, Westminster 
8.W.1. Paper: “The Mechanical Properties of Steel, wit) 
some Consideration of the Question of Brittleness,” by Dr. W, 
H. Hatfield. 6 p.m. 


Tse Juntor InstirvuTion or ENGINEERS.—39, Victoria. 
street, Westminster, 8.W. 1. Lecturette, ‘* Engineering at the 
Front,” by Capt. G. B. Paterson. 7.30 p.m. 


SATURDAY, MAY Snp. % 


Lowpox Assoo1aTION oF ForEMEN EnoineeRs.—Oannon 
street Hotel. Sixty-sixth Anniversary Festival. 7 p.m. 


British FounpryMeENn’s AssoctaTion.—College of Tech. 
nology, Manchester. Annual ting. Di ion on ‘‘ Cupola 
Practice.” Speaker, Mr. Haigh. 4 p.m. 





MONDAY, MAY 5rs. 


Royat Instrrurion or Great Britraty.—Albemarle-street, 
Piccadilly, W. 1. General meeting. 5 p.m, 


Institute or Marine Enaineers.—85, The Minories, Tower. 
hill, E.1. ‘‘ The Marine Air Pumps as a Power Factor,” by Mr. 
Harold C. Walker. 6 p.m. 


Tae Society or Enotneers.—Rooms of Geological Society, 
Burlington House, W. Paper, ‘*‘ Heat Treatment of Steel,” 
by Mr. C. O. Bannister. 5 p.m. 


Tse Socrery or Encrveers.—Rooms of Geological Society, 
Burlington House, Piccadilly, W.1. Paper: ‘* Heat Treat. 
ment of Steel,” by Mr. C. O. Bannister. 5 p.m. 


TUESDAY, MAY 6rz. 


InpustTRiaAL Reconstruction Covncr.—2 and 4, Tudor 
street, E.C. 4. ‘‘ Workmen as Directors.’’ Speaker, Mr. G. H. 
Humphrey. 6 p.m. 


Tae Instrrvrion or Crvi Enarngeers.—Great George-street, 
Westminster, 8.W.1. Ordinary meeting. Further discussion 
of the papers on “‘ The Electrical. and Mechanical Equipment 
of the Saeatel Cars of the Manchester-Bury Section, Lanca- 
shire and Yorkshire Railway,”’ by Mr, George Hughes ; “ All- 
metal Passenger Cars for British Railways,” by Mr, Francis 
Edward Gobey. 6.30 p.m. 


WEDNESDAY, MAY 7rs. 


Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Paper: ‘‘ The Supply of Electricity,’ by John Somerville High- 
field. 4.30 p.m. 


InsTITUTION oF AUTOMOBILE ENGINEERS.—Royal Society of 
Arts, John-street, Adelphi, W.C. 2. Paper: ‘‘ Diesel Engines,” 
by Mr. Chas. Day. 8 p.m. 


InstrTruTIon oF SantTaRy ENnoIngEers.—Caxton Hall, West- 
minster, 8.W. 1. “‘ My Two Years’ Experience as Sanitary 
Inspector in H.M. Forces at Richborough,’”’ by Ex-Corporal 
F ©. Stem. 7.30 p.m. 


THURSDAY, MAY 8rs. 


Mininc .anp MeErtatiturcy.—Rooms of 


INSTITUTION OF 
Pre- 


Geological nay, Burlington House, Piccadilly, W. 1. 
sidential address by Mr. Hugh K. Picard. 5.30 p.m. 


Roya Instrrvtion or Great Briratn.—Albemarle-street, 
Piccadilly, W.1. ‘‘ Clutches,” by Dr. H. S. Hele-Shaw (Lecture 
II.). 3 p.m. 


InstrruTION OF ELEcTRICAL ENGINEERS AND IRON AND 
Street InstirvTe.—Institution of Civil Engineers, Great George- 
street, Westminster, 8.W.1. The following papers will 
discussed : ‘‘ Developments in Iron and Steel Electric Furnaces,’ 
by Mr. J. Bibby ; ‘‘ The Booth-Hall Electric Furnace,” by Mr. 
W. H. Booth ; “‘ Applications of Electrical Energy to the Melting 
of Metals,” by Mr. H. A. Greaves; “ Electric Furnaces in the 
United Kingdom, 1918,” by Mr. R. G. Mercer ; ‘‘ A New Type 
ofgElectric Furnace,” by Mr. Axel Sahlin; “ Large Electric 
Steel Melting Furnaces,” by Mr. Victor Stobie. 2.30 p.m. 


Socrery or TecunicaL Encineers: Sovutu-EasTERN Dis" 
rRIcT.—Caxton Hall, Westminster, S.W. 1. General discussion: 
< The Organisation of Engineers.” 7.30 p.m. 


THURSDAY AND FRIDAY, MAY 8rH anp 97H. 
Iron AnD STEEL Instrrute.—Institution of Civil Engineers, 
Great George-street, Westminster. Annual meeting (for pro- 
gramme see page 343ante). Thursday, 10.30; Friday, 10. 
FRIDAY, MAY ®9rz. 


Roya InstTrTUTION OF GREAT Brrrain.—Albemarle-street, 
Piccadilly, W.1. ‘‘ Chinese Turkistan: Past and Present. 
5.30 p.m. 


# Puysicat Soomty or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Demonstra- 
tion of a new d of Prod Cc 

by Mr. A. E. Bawtree. 5 p.m. 


thod of g Col d Designs upon Glass, 





INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Senne “Pneumatic Tires as Applied to Road 


and their Automatic Inflation,” by Mr. R. Barn- 





Vehicl 














- 


—h - = eat & 


-— enc 


index of subjects, with the names of the authors who have dealt 
with the subjects. The catalogue is published at 12s. 6d. net, 
except to subscribers, who may obtain it for 6s. net. 


father. 7.30 p.m. 


THURSDAY, FRIDAY anv SATURDAY, JUNE 261m, 277TH 
aNnp 28TH. 











Inerrrvtion or MouwnicrraL anp CounTY Exonrzens.— 
Birmingham. Forty-sixth annual general meeting and con- | 
ference. ) 


ALMANACS AND DIARIES. 


Hueu Woop anp Co., Limited, Newcastle-upon-Tyne.—Wall 
calendar of the monthly tear-off sheet type. 

Tue British WESTINGHOUSE ELECTRIO AND MANUFACTURING 
Company, Limited, Trafford Park, Manchester.—Wall calend 
of the monthly tear-off sheet type. ~ 





ensuring @ positive and prompt release or opening of the clutch 
when required. The actuation of the chuck for gripping or 
releasing the bar or work piece under operation is effected or 
controlled by means of a lever A. The collet adjusting ring B 
is provided with a lock nut C forming also a shoulder or abut t 
for the outer sleeve D when the ‘pion, under the action of 
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LONDON : 


FRIDAY EVENING, MAY 9, 1919 
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PUBLIC NOTICES 


0. BBR 


4 S oF THE DISPOSAL BOARD, 
BY ORDER | RY oF MUNI 
ror LE BY UBI. IC TENDER. 
our Labesker’’ Excavators, 
ONE Ty A and THREE Type B, at ‘Trump- 


ridge 

ington, Can EXCAVATORS, suitable for approx. 
sort, cutting f , average capacity 2000 cubic yards 

day of ten hours, mounted on travelling wheels, 
os atively overhauled in December, 1918, new 
lates ftted to fire-box end and entire new set of tubes. 
mp” Type DITTO, suitable for approx. 49ft. 
tting fece; average capacity 1800 cubie feet per 
oor: moun clad on travelling wheels. 

FIVE "special TRAVELLING BELT CONVEYORS, 
with 40in. belts, by D. Whitaker, for use with above 
excavators, capacity 300 cubic yards per hour carried 

f 





centre of the mdi truck ; all mounted 


Rift. 
Hing whee 
a ot SPARE PARTS for both exea- 
ators veyo! 
ml fenders to be submitted on or before 23rd 


a ta to view and Tender forms can be obtalued 


on application to CONTROLLER, Machinery and 


Charing Cross — 


2 


Secti on ir » 
wt os 





——— 
BY ORDER. OF THE dee a ae BOARD, 
ISTRY OF MUNIT 


0 Single- lift Gasholders and 
TANKS at R.H. Art Seotion Kingsnorth. 
FOR SALE < PUBLIC TENDER :— 
TWO. SINGLE-LIFT SPIRAL GUIDED GAS- 
HO 40ft. diam. by 16ft: 9in. deep. 
TWO — TANKS, 41ft. 6in. diam. by 17ft. 


dee 
Tenders at be submitted by the 21st May, 1919. 
fender forms and permits to view to be obtained 
from the CONTROLLER, Machinery and Plant oo 
jobilisation), Charing Cross-buildings, London. wc C2. 





BY DIRECTION OF THE DISPOSAL BOARD, 
M! INISTRY OF MUNITIONS 


uts, in Situ, at the “Marine 
Acceptance Depot, Hamble, near Southampton. 
FOR SALE BY TENDE 
eu aie are a for various SECTIONAL 
D HUTS, including :— 
vro SECTIONAL HUTS, 60ft. had 15ft., fitted 
with divisions and cubicles 
FOUR DITTO, 60ft. by 20ft. 
TEN DITTO, DITTO. 
Pull part aits to view 


iculars, Tender forms and 
may be obtained from the CONTROL ER, Huts and 
Building Material Section, Disposal Board, Rate ~ +4 


Mansions, Victoria-street, London, 8.W. Tele- 
address, | ** Hutments,’’ Victoria. Telephone, 
* Vietoria 1281.’ 





BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS, 


if Hydraulic Presses, 


wats with TWO THREE- THRO ‘W_PUMPS, 
AOCUMULATORS, &c., now lying in the Midlands 


FOR SALE BY, TENDER. 
Di eae age ae eat i. aapicet™ 
mm 8 300-T e, aAyiig 
TIFTEEN cit by aft. ta 1600 Ib. w.p., 19in. 
na by it Po andes ft. by 3ft, Gin. table, day 


6in 

SIX 200-Ton PRESSES, 1508 Ib. w.p., 22in. ram 
by 3ft. 6in. Bi osnge S. Rin. by 2ft. 6in. — day 
light, four and two presses 

Two THREE.) THROW PUMPS, horinostal, belt- 
driven, 4in. ram by 12in. stroke, w.p. 1500 

ONE ANCHORED ACCUMULATOR, "rth frame 
of three uprights and cross bar, 1500 Ib. ure. 
ONE FLOATING ACCUMULATOR, agin ram by 
Iift. stroke, 1500 Ib 

Tenders must be submitted br ae e -46 ier. 1919. 
Tender forms and permits to se ined 
from the CONTROLLER, Ang Be A “Pion (De- 
ng Cross Embankment Buildinss, 

4 





BY DIRECTION OF THE peanonst. BOARD, 
MINISTRY OF MUNIT 


Qteelwork of Aeroplane Sheds 


at Bur 

FOR SALE BY TE ENDER 

TENDERS are INV D for the STEEL WORK 
of the following BUILDINGS :— 

nee {{KELETON-FRAMED BUILDINGS, each 
by 60ft. wide, built of 8 tancheons, | 
is, Roof a and Wind puree. 
roximate weight 15 to 20 tons each shed. 
oe an 4 is lying at the National M. GF Factory, 


Full particulars, Tender forms and permits to view 
tiay be obtained from the CONTROLLER, Huts and 
Building Materials Section. Disposal Board, Artillery 
Mansions, Victoria-street, &.W. 


‘BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS. 


Rolled Steel Joist and Channel 


TRON, 
at NADINE ue FACTORY. 
_ No. MINGHAM, 
FOR SAL. OY TENDER. 
geENDE S are INVITED for a quantity of ROLLED 
TERE ag — CHANNEL IRON. (approximate 
wal weight, 59 tons), including the following :—: 
D STEEL JOIST and CHANNEL 
RON, size 14in. by 6in., in ots z Sart. 
74 Tons DITTO, DITTO, size 12in. 
6 Tons DITTO, 17}in. by bay ae Bid top and 
, bottom, in tenets ry 23ft. Sin, 
a + Tons 3in. by 3in, R.S.J. 
ull particulars, Tender forms and permits to view 
Bail Balldiee ye obtained from the CONTROLLER, Hut and 
Ma Material Section, a ae Board, Artillery 
ee Victoria-street, S.W. 1. Télegraphic ad- 
Vieto a utmente, "Vic. London, Telephone, 
Victoria. 1 2014 1 


BY DIR DmEcrog OF THE peer ogat BOARD, 
MINISTRY OF MUNITIO 


Gpephite for Sale by eee 
NDERS are INVITED A the ‘following 
“ay i2 rag GRAPHITE, Fv _lubricant quplity 


P 
4a) 8 lying at Woolw m dou, 
5 Tous 5" ‘owt. wo yITRD “GRE 
‘his is packed i ner barrel: 


8, my s lying at 
coeur near: Oxford 
der forms’ and 








; ission a . et can_ be 
Sumable Stores Dept.,;’37-41, Old Queen-street, West 
iinster, 8.W4, and’ will-be Ota Noon or 


ence, — * Shasiead 
London.” Telephone, Victoria 8420 oat a ati toe 





PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES * 





| BY DIEBCION OF THE pmeneal BOARD, 


ISTRY OF MUNITIO : 
Manilla Rope _ for ‘Sale by 


SNDER. : 
Tenders, Ref. D.8, addressed to the CONTROLLER, 
Factory Consumable Stores Dept., 37-41, Old Queen 
street, Westminster, London, S.W. 1, will be a 
up to i on Monday, 26th May, for :— + 
A ROPE, EYELETS "AND “RINGS,” 
my — Sailmakers, Tentimakers, « Tarpaulin 
Makers opt “— “240 1 ths of 27ft. 
n.. lengths 
2— .,  1lin., 300 lencths of 7ft. a ¢. 24. 6Ib. 
3.—- oo a1 43 coils, 11 ¢. 1 q. 9 Ib. 
Bi os ag 96 coils, 1 t. 3c. 3.4. 26 Ib. 
i in., 96 coils, . t. 4¢. 2.q, 4 Ib. 
me. NG tin 260 coils, 3 ¢t, 2 ¢. 0d. 26 Ib. 
Fr iin, 1800 lines, 8ft. 6in. long whipped 
Si us 2 ae 2340 lines, Sft. 6in. long whipped 
9. lfin., 400 lines, 12ft. long whipped. 
10. —EY ELETS and RINGS, brass No, 27, 32 ross. 
11.— EYELETS and RINGS, brass, No. 30, 415 cross 
‘Tenders to be endorsed “* Tender for Manilla Rope, 
&e.,"” _ reference number quot 
‘Tender forms and particulars can be obtained from 
the CONTROL LER, at the above address, and inspec- 
tion can be made at the works of Simmonds Hros., 
Ltd., Newton-street, High Holborn. 79 


ais Rove! Corps of Naval Con- 
UCTORS 
A COMPETITIVE EXAMINATION for 
not less than ONE POST as PROBA- 
| a+ aed posutass CONSTRUCTOR. 
the Royal Naval College, Greenwich. 
5 Nw the end of JUNE NEX 
aoe re and full particulars of the salary, 
motion, &c., may be obtained from 
the. BECRETARY (CED. “‘Aamiralty, Great wpe 
1. to 


street, 
submit Tineke names mS full particulars of their 
educational and technical tenintog and practical ex- 
perience not later than 15th May next. 
armen STUDENTS OF NAVAL 
RCHITECTURE. 
~ In sasniizadtay a the above examination, there 
will be a or ALIFYING A Oe otter the 
ADMISSIO PRIVATE STUDENTS of NAVAL 
ARCHI TECTURE to the Royal Naval College, Green 
wich. Applications for the regulations, &c., should 
te made as in the case of the examinations for the 
femal a Probationary Assistant Constructors (see 
7 Private Students are ——— to pay a fee of £30 
a session whilst at the College. 2580 


=e 








UNIVERSITY OF MANCHESTER 


(FACULTY OF TECHNOLOGY). 
MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


APPOINTMENT OF LECTURER IN: 
PHYSICAL CHEMISTRY, 


The City Council and the University of Manchester 
jointly INVITE APPLICATIONS for a LECTURE- 
SHIP in PHYSICAL CHEMISTRY in the University 
of Manchester and in the College of Technology. 
Salary £400 a year, together with a bonus at a rate 
to be fixed from time to time. 
Conditions of appointment and form of application 
= be ee from the = College of 
i] T last day for the 
receipt of iotsemens is 14th June, 1919. 
Canvas.ing, either directly or indirectly, will dis- 
qualify a candidate for appointment. 
J. C. MAXWELL GARNETT, 
Dean of the Faculty. 
2819 Principal of the College. _ 


-_ 








INDUSTRIAL ADMINISTRATION. 
M® prow ane i ELeouane, 


Author of 
** FACTORY ADMINISTRATION AND ACCOUNTS,’ 
will give during June and July, at 
WINCHESTER HOUSE, OLD BROAD- 
STREET, E.C., THREE COURSES of 
RIGHT LECTURES each. tn the following 
subjects. 


I. FACTORY ORGANISATION. 
WEDNESDAYS, 6 p.m., 
commencing 4th JUNE. 
II. LABOUR ADMINISTRATION. 
; THURSDAYS, 6 p.m.,. 
commencing 5th JONE 


lil. FACTORY ACCOUNTING. 
FRIDAYS, 6 p.mi., 








ssistant Engineer Re. 

QUIRED by the Government of 

= for _ Quay Wall, Port Har- 

for tour of twelve months’ 

service with’ "eile Salary £300- 
£10-£350 and a war bonus £ per annum, 
which will be continued until six months after 
peace is restored and will then reconsidered. 
Free single quarters and first-class passages. Liberal 
leave in England on full oolery. tes, aged 


extension. 





vey, who have been trained under a recogn Civil 

Engineer, and who have had experience in mass and 

reinforced concrete work, steel sheet pile ferdam 
and timbering, should oeny at once vig letter). giving 

brief details of age and experience THE CROWN 

a | ae FOR THE COLONIES. 4, Millbank, maton. 
8.W. Vv. 1, quoting M M/8695.— 








PATENTS AND DESIGNS ACTS, 1907-1914. 
AXIAL FLOW LUKBINES. 
he Pro rietor wr of British Letters 
Patent PREPARED to mag 
the PATENT oF, ‘- TICENSE British Manufact 
to work under it. It relates to axial flow carbines 
having two oppositely running rotors, and provides 





means for reducing losses due to friction. 
Address : BOULT, WADE and TENNANT, 
111-112, Hatton-garden, 

2969 H London, E.C._ 
Borough Polytechnic Institute, 
rough- don, 1 

ning Body will REQUIRE in September 
a FULL-TIME TEACHER (Sheet Metal Worker) to 


Teach Light Metal Work to boys in the Day Engi- 
re School and to Sheet Metal Workers in the 
evening. 

Candidates must hold Certificates in Metal Plate 
Werk and in Practical Geometry, and be fully 
qualified to teach Theory and Practice in all branches 

of Metal Work. 

Salary £200 a year, ries by £10 yearly to £300, 
with war bonus of 15s. a week. 

Conditions of appointment may be obtained by 
sending stamped addressed ae At tees 





Lis, 
ES ME a 
City of Bradford Education 
COMMITTE 
TECHNICAL COLLEGE. 


Principal, WALTER M. GARDN M.8c., F.I.C. 
ASSISTANT LECTURER IN TE NTH MECHANICS. 
It is DESIRED to MAKE an EARLY APPOINT. 
MENT.—-Particulars of salary offered, duties, &c., and 
forms of application may obtained from the 
—— of the College. 
BY ORDER. 
(ity of Coventry Education 
COMMITTEE. 
THE TECHNICAL INSTITUTE. 
Principal, D. R.. MacLACHLAN, B.Sc., A.M.Inst.C.E. 
The SERVICES of the following FULL-TIME 
LECTURERS are REQUIR 
. HEAD of MECHANICAL ENGINEERING DE- 
PARTMEN Commencing salary £500. 
—s ABSISTAN® (Mechanical Ensinecring De- 
partment). Commencing salary £300. 
SECOND ASSISTANT (Mechanical _pngineering 
ICAL eRNGINEERING DE- 


artment). 
HEAD of ELECTR 
PARTMENT (with qualifications in Physics). 


Commencing salary 3 
LECTURER on CHEMISTRY. Commencing salary 
£300 to £350 pecording to ee Geos 
HEAD of DEPARTMENT COMMERCE 


tmencing salar. 7 1400. 
SENIOR MASTER. of JUNIOR = ag tne 
SCHOO Commencing. salary. £300. 





OL, 
Form of application, which must be ret: svtasionl duly 


completed by Saturday, 2¢th healt 1919, - 
oe of appointment, may tained fro oa th 
recet a > 


igned on pt 
FREDK. HORNER, 





foolscap envelope, 


—— 


t, 
uncil , Coventry, : 
oh April, 1919. 2741 





¢ ing 6th JUNE. 
DISCTSSION WILL FOLLOW EACH LECTURE. 


Particulers on application 1 by post to— 
Messrs. BEZEDLEY oné Els ELBOURNE, 
ng 
110, VICTORIA-STREET, WESTMINSTER, = 1. 





Parish of Lambeth : Board. of 


GUARDIANS. 

The Guardians of the Poor of the Parish of 
Lambeth hereby invite TENDERS for SUPPLYING 
an Electrically- driven HYDRO-EXTRACTOR to their 
er gre Brook-street, Kennington, 8.E. 

general description of the machine required, 
together with form of ‘tender, can be obtained from 


this 
Tenders, which must be sealed and yw 

scribed ‘‘ Tender for emg Ee "* must be 
sent to the undersigned, or placed in the oo pro- 
vided for their reception in the office of the Clerk to 
the Guardians by the lerers or their representa- 
tives, if they so desire, on or before Tuesday, the 
20th May, 1919. and will be opened in the Board- 
room at Noon on the following day.: 

The Guardians do not pledge themselves to accept 
the lowest or any Tender. 


By order, 
RICHARD LINCOLN, 
Acting Clerk to the Guardians. 
Guardians’ Board-room and O 
Brook-street, Kennington-road, S.E., 





3rd May, 1919. 2863 
Parish of Lambeth: Board of 
GUARDIANS. 


The Guardians of the Poor of the Parish of 
Lambeth hereby invite TENDERS for SUPPLYING 
ONE 259 Men’e Shirt Capacity WASHING MACHINE 
to their Infirmary, Brook-street, Kennington, 8.E.o« 

A general description of the machine required 
see op ly with form of Tender, can be obtained from 
this offi 

The Tenders, which must_be sealed and_super- 

scribed ** Tender for Washing Machine,” ‘m it be sent 
to the undersigned or placed in the bex p — for 
their reception in the oftice of the Clerk the 

di by the tend or their papenaigttliinees 
it they so Lester, on or before Tuesday, the 20th 
May, 1919, and will be opened in the Board-room 
at Noon on the following day. 

The Guardians do not pledge themselves to accept 
the lowest or any Tender. 


By order 
weap LINCOLN, 
ng Clerk to the Guardians. 
Guanine’ ican ae Offices, 
rook-street, Kennington-road, S.E.,} 
srd May, 1919. 2864 


[the London County Council 
INVITES TENDERS for the SUPPLY and 
DELIVERY of— 
i.) About 2000 Tons of STANDARD ge 
GIRDER TRAMWAY TRACK RAILS, w 


fastenings ; and 
(ii.) Alternatively, about 4000 Tons, of STANDARD 
TRACK RAIS, LIPLESS TRACK RAILS 
= RENEWABLE GU. ‘ARD RAILS, with 


tenings 
Domina lten wo to submit Tenders may on and 
after Tuesday, 13th inst., obtain the drawings, speci 
fication, bills of quantities, form of Tender and other 
particulars on application to the Chief Engineer of ie 
Council, pag ad Hall, Spring Gardens, 8.W., w 
payment to the Cash ier of the Council of the = . of 
This amount will only be returned if a bona 
fide Tender is submitted. Full particulars may be 
obtained at _ Shand Hall previously to the 
payment of this f 
The Santracter ” will be bound to pay. to all 
employees employed by him in and about the execu- 
tion of the contract, or any part thereof, wages at 
ae not less, and to o ve hours of labcur not 
than, the rates and ‘hours set out in the 
Counelt” s list, ant such rates of wages and hours of 
labour ted in and form part 
Soaked by way ‘ot schedule. Full particulars of the 











Standing Orders'on these matters are given 
in the don County Council ‘* Gazette.’’ No 
der ved 1p ~ on ME nae op ie gl -May, 
1919, will be considered not bind 
itself to accept any Tender 
JAMES BIRD, 
2041 Clerk of the London County Council, 


(Jorporation of Durban, N atal. 


ELECTRIC TRAMWAYS. 


The. of Durban, Natal, pared -to 
recelte TENDERS. for for the SUPPLY pa DELI VERY, 
preferably ** c.i.f.’’ Durban, 

(a) TWELVE MILES of STEEL GIRDER TRAM 
; ish Standard Section No. 2 
yard), together. with Fish-plates, 
d Nuts, and 4300 Tie-bars; and 

(b) ne ah RAIL BONDS and 300 CROSS 


Specifications may pane cewr a from the under 
signed. For the Rail specifications a deposit of Two 
Guineas will be reqtired, which sum will be returned 
on receipt of a bona fide Tender. 

Sealed and endorsed Tenders to be "oR to the 
undersigned on or before the 20th May, 1919. — 

The lowest or any Tender ill not Sspaaasiite be 
accepted, 


By order 
WEBSTER. STEEL a nd CO., 
> Agents to the Durban Corporation. 
5, East India-avenue, 
Leadenhall-street, London, E.C. 3, 
April 24th, 1919, 2691 


STEEL TRAMWAY RAILS. 


The Cardiff Corporation Invites 

TENDERS for - _ MANUFACTURE, 
SUPPLY. and DELIVERY 700 Tons of STEEL 
ea Y RAILS (British “Standard Section No. 4 
rev 

Forms of Tenders may be obtained at the office of 
Mr. E. J. Elford, M. Inst. C.E., City Engineer, City 
Hall, Cardiff, where specification and conditions of 
contract may a be seen. 

Sealed Tenders on the prescribed forms, endorsed 
“* Tender for Tram Rails,’’ are to be delivered at the 
Town Clerk’s Office, City Hal), cardift not later than 
Wednesday, the 14th May, 1919. 2333 


ASSISTANT ENGINEER. 


e Metropolitan -Asylums 


BOARD rig APPLICATIONS for the 
INTME) of ASSISTANT ENGINEER on 
their Head Office Staff, 


Applicants should be of good education and be well 
trained and qualified Mechanical and Electrical Engi 
neers, who have served their tune with first-clasa 

firms. They should have good theoretical 
scientific and engineering knowledge, attested by 
scientific or engineering degrees, and should also 
have had experience in‘ purchasing coals on their 


he candidate appointed will be responsible for baw 
General Supervision and Economical Working and 
Upkeep of a large number of Steam Boilers, Steam 
Engines, Deep-well Pumping Plants and Heating and 
Hot-water Supplies, and of Laundry and Kitchen 
nery and Appl 








- Salary £400 per annum, rising by £25 annually to’ 


‘Application forms can be obtained from the Office 
of the Board, and must be returned, accompanied by 
copies of testimonials, on or before 30th May, 1919. 
Envelopes . to be endorsed ** Application for Assistant 


Engineer.’’ 
DUNCOMBE MANN, 
Clerk to the Board. 
Office of the Board, 
Embankment, E.C. 4. 2870 





(ity of Birmingham.—<A ppoint- 


MENT OF CITY SURVEYOR AND 
ENGINEE 


The Council of this City INVITE APPLICATIONS 
for the OF FICE of CITY SURVEYOR and ENGINEER. 
The gentleman appointed will be requi to carry 
out the various duties — upon him. by the 
Public Health and other general statutes, by the 
Bi Corporation (Consolidation) Act, 1883, and 
other local statutes, the Birmingham Town Planning 
Schemes, — the By-laws as to New Streets and 
ee = c. 
1 be responsible for the Making, Cleansing, 
Lighting. Repair and Kenewal of the Streets and 
Roads, and for the Making and Maintenance of the 
Sewers within the City. He will also be required to 
advise the Council and its Committees upon all 
— — to the duties of a Surveyor and 
Engineer, to act generally under the direction of 
the Public" Worke Commitzee of the Council. 
He will be provided with offices, anmente and such 


The estimated population of the City is $70,000. 
— area 43,601 acres, and it has 610 miles of public 


reets. 
“The gentleman aooeies will be required to devote 
his whole time to the duties of the » and not to 
engage in private or other business, or to take pupils, 
and be must contribute to the Corporation Super- 
annuation Scheme if he is not more than 45 years 


of age. 


The salary of the gentleman recently holding this 
office was £1600, but the Council have not fixed a 
salary for the new appointment, and this will be 
based upon the qualifications and experience of the 
applicant appointed to the 

Applications, giving particulars as above and 
stating age last birthday, qualifications and experi- 
ence, accompanied by copies of not _miore than four 
recent testimonials, a 3 pcre omg “City Surveyor 
and Engineer,’’” must to the Clerk to the 
Public Works aes Ph counet House, Birmingham, 
not later than 10th June nex 

Personal canvassing is setrctly prohibited, and will 

deemed a disqualitication. 

Dated this sixth day of May, 1 

F. H.C, WILTSHIRE, 


2948 Acting Town Clerk. 
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PUBLIC NOTICES. 


SITUATIONS OPEN (cantinued) 


SITUATIONS OPEN (continued) SITUATIONS OPEN (eontinueg) 








he Ip 


Ipswich Co 


RIC SUPPLY DE 


Te Elec- | F° 


| PRE ww to 


RECEIVE OF FERS for the 
TWO aul k- ola ti 
ie uick-revolution Valve BNC 
pound = Central GINES 150 on. 
steam pressure, ., at 450 revs., each eoupled 
toa four-pole Electrical Co.’s D.C. generator, 120 K.W. 
at 460-520 volts, complete with field regulator. These 
sete may seen working, and can be handed over 
about ist July 

E D.C. Electrical Co." 


Multipolar DYNAMO. 
and a half ling 


ting an alternator ; is ready for delivery, and is in 
pice condition; similar machines 
runhing. 
FP. AYTON, 


Chief Engineer and Manager. 
285: 


May 3rd, 1919. 2 





SITUATIONS OPEN 


ys TED, ENGINEER, Competent 
PLETE CHARGE WORK) 





to TAKE 
Man 


tpu 
when at liberty. — Address, . 
A 


WANTED, 2 Experienced MAN to CHECK and P 
Sacer eat Sa ipl at 
cx salary ‘required, to TRE Be | 


experience, and at | opie. to 
HAM IRON AND STEEL CO., Ltd., 


Lincs. 





ae 


a Eee. Ca wose. MACHINERY 
Port uguese essential ; odoin pie pend Tight 
a SCHILL DEOTRERS “Tea. 
ec r. 


ee, for an Engineering Firm in India, a First 
class TRAVELLER ; PF aA. be unmarried an 

not more than 30 years revious experience 

with knowledge ef f Metals, Mill Stores and 











giving fali particulars. stating winimuam unera- 
tion sequteed. with copy of photo, to Z. A. 219, care 
Deacon’s, Leadenhall-street, Saar! EL.8, 272 a 





‘ANTED for FOUNDRY, Practical MAN 

ao and DEVELOP MACHINE MOULD. 
ING SHOP; must be fully conversant with latest 
ethos in ‘connection with preparing ohnaite and 

cores.— Address,. og age, experience, and terms, 
P01. . The > Engineer Offi Office P201 a 


ys for India, 2a MECHANICAL ENGINEER 
had experience in 





ho has considerable ¢ 
ing and Erecting °S be given 
te mah who ~ had general Esrnsnacal’ 8 


must not be over 30 years of age wore oy stating 
salary required, giving fekrente. 2812, The Engineer 
Office, 2312 A 





AVANTED, Fully Qualified pincrassal, and 

HANICAL ENGINEER to Ww 

and Efficiency Engineer ; 

ion A.C., modern steel and 

machine shop practice; 5-600 A 5 em} 
Address, 2923, The Engineer Office. 


ag Good Practical MAN, 
ision Machining, Fitting, 
Installation mgines, for 


m of Marine FE 
Works. —Raply. with ot details of experience and 
salary required, to 2743, The Engineer Office. 2743 a 


PyAnze, METALLURGICAL CHEMIS 
with Chemical Requirements 
ment of Special Materials used as Ants 
Aircraft Parts; only men having had t gomieel « ~ | 
similar work in large factory S cckdered em. 
P257, The Engineer Office. 


_ Remy fo SS CO., Ltd., Troon, INVITE 

ten APPLICATIONS from experienced GEN- 

TLEMEN for POST of ENGINEERING MANAGER 

* = pref Age, experience and salary ee ~ re 
8 


A IS oer VALSE Mh od (Tin-plate oon d 
), Bergen, Norwa WANTS TECII- 
NICAL om 1 WeRCe ANTIL 


E MANAGER. Applicants 
ought to be eee ys in the rolling of tin-plates 














| age 
= ry, fron and Bramy Founda ae 


most mod odern Tings, co acaulre the ea 


Machine Mould good unity forthe 
tating “ual quali atoats age, and 
oe 
INGSWOOD TRAINING SCH Nr. pierot.. 
+ ay WORKING ce wee 
about ee manage small shop, teach boys 1 
18, and supervise electric lighting F installation. — mn 
particulars, ap ae a (stamp add: envelope) to the 
SUPERINTED 2811 a 
Mt ear or fag oh ge ' 
field, Manchester, 7 
QUIRED tc CONTRIB UTE W. 


Leeal Condi poo aan and 
class Journal.—Address, P256, 


pore, PaaS BRE Rag CANTER. | tise 
tue’ Contre Running of ‘Lancashire 








EER Residing in 2 

EEKLY LE og Sy 

The ey : 
P2656 a a 











Water-tube Boilers, —o—= hg) — i know- 
ell =i . ar # capa’ ot a, ae 
we 
ut Tests. ne sx ex keep full factory 
" or re tela sm {7 ro 


float or ene: be' const 
cluding nny Tae sat, and fal pariiolary) Cadbury 
Bros., Ltd., Bournville. Mark envelope ** Fire.” 





——— MANAGER, with Wide Experience bP 
tor, marine and general engineer 
DESIRES CHANGE; ca je of tak com: 
charge of — promotion dept., press publicity, cata- 
logues, hou rgan, = excellent references —A| nf 
Box No. 11, 170.8. ms Wilson and Co., Ltd.. 
Clerkenwell- ‘toad, 2927 





Automatic and 
London - 


Cay 
neering W : preferably one 

ox Whe” eo. Devies and Co. Fineb-lsne, 
to Box “ V. B..” ¢.0. Davies and Oo., 
E.C. 3. 2384 4 
R43 SETTER WANTED in PETROL and OIL 


ENGINE WORKS, N.W. London. State wages, 
experience, &c,—Address, 2836, The Engineer pepe. 








EDP IMMEDIATELY, Fully Qualified MAN 
CLAIMS 


| Reser 
» for MOTOR CAR DEPARTMENT. 
Must have 






























SNE, 

eeereuan eg for rogaine oot 

0 first. ress eer ae 
on salary required, gest. The jatine eri 

___ 298 a 


S| WAC, St, WUPES, Pencaa 


‘ork.—Apply, with 
bows: of ex Wage requ’ * . 
S and T ON, Limited, Old he he 

















WAXZEP.,. by of General En AUGHTS WANTED IMMEDI. ATELY.» 
. 2 experienced ECH CHANICAL, experience the ir. out and Ar + With 
WirWest of, ress, giving Se of | Gas sud Diesel Engine Sta: ae, eemeat of 
os pence a =n . and ifjand salary required. wait «al 2959, The ry 
disengaged, 2774, 1 The Engi 2774 4 Office. 29604 
TANTED, by High-class | Firm of Mill Gearing D®40cHTsMAN WANTED, with Weperi 
Manufacturers, first-class DRAUGHTSMAN ; Elevators, Conveyors, Runways, ene 
must have had sound poten a ia ya G ng port Appliances. dress, giving fu nl ia 
Desizn ; good prospects for the right m 1 ping, Wage required, “oh Posg. he 
stating training and experience, aye an ary re. ngineer Posy 4 
quired, 2819, The Engincer Office. 2819 a 





Pa 4" 
RAUGHTEME. —An Ex ENIOR 
D"StRUcrIONAL DRAUQHTSN ANE eon. 
must be cMclent deslénet and detallion wits yD 


GUNION Seoeet th ReQuIERD | —. Ais 


= wr —_ young man with sound techutent ae 
ng.— op) y. Sth ie lence, and 

duired, 10 THE “pa Flop iN AM IRON’ ANDY sti 
20 Lid. 2869 


- oe 


ANTED, by Large Firm otor 
olan JIG and "tart DRAUGHTS: 
and 

Mating detal fs de = 


ing and 


a pees a8. ea tsa teers Hudiers- 


WAntes. DRAUGHTSMAN, pce about 21 Years, 
ith yy Mac! Petrol Engine 

sting ve for He, my ‘Engineering a. montis 

sta ing experience and to 
“TI. N.,"" c.0. Davies and Co., Finch. ieee. E.c, Me 








| Estria DESIGNER, Pulley ‘Blocks, Telia 
ilar Gear; will be in Charve of seyit! 

Draughtsmen, and ‘the position is an improving “t™! 

Pe full particulars and salary to 2959, The 


A | Engineer Office, 2950) ie 








ANTED, DRAUGHTSMEN used to High YIRST-CLASS DRAUGHTSMAN WANTE 
Zoaciee Gr Car Chassis Work.—-Give full detalte EK having experience in Mechanical and a 
Sealniag, peerious’ Cageriene®, Be. vo and Coal and Coke Handjing Appi ise 


da yo to SIMON. 

+ 20, Mount-street, Manchae 
__ 3877 4 

OOD DETAILING ‘DRAUGHTSMAN REQUIn 
Gt ional Steel Work in x RRGUIRED 
py pay nag tating ase, eakpettnee, and a 
expeeted, 2934, rhe Engineer Office, ’ 


of technical 
E. T. R., White and Poppe, Ltd., Coventry. 
wAtzen. = Experienced pasvamsamss, Accus 





—kooly, elving ful full 





Centrifugal achbinery and Hydro 
Extractors. a tos. BROADB NT and —, ee aa, 
Huddersfield. xn Sey 


ANTE JIG. and TOOL 
W Deidctiramake noes, stating experience 











and salary required, to the EBBW VALE STEEL EATING AND VENTI. ATINO, DR 
AUG 
TRON and COAL CO., Ltd., Ebbw Vale, Mon ~ MAN REQUIRED with London firm : ava 
feat of p Sosparas — = rere and eatimates for 
we Ventilating, an ot water suppl 
DRAUGHTSMAN, ce, -_ salary required. ~Addr pat 


W*sroer First-class CRANE 
experienced in ae wore The rhe Engineer’ Office 


oy ENGINE ene 


Pare A 





experience, and seh trtintim apes 

Stoinert and Pitt, Ltd. J and TOOL DPSIGNER REQUIRED, in Jane 

ANTED, First-class DRAUGHTOMAK for High- | ¢2 Commercial Automobile Factory, to Take Obupge 

epeed. Rag’ Engine Work ; must be folly conversant } 4 oo toga BS ep ~~ ype tm oy experie: — of quick 
production ac e occuptled 

= the latest practice and be ¢ esigner an aaitien “Apply toy boler tale eeving pie Same 


rganiser; none but the most highly eet men 
need apply.—Address, 2918, The Engineer Offi —. : 


WANG, tor Counties, DRAUGHTS~ 


and salary required, to TILLING 
aad pa ata Ltd. td. Victoria Works, Maidstone, 2061 a 





J = me Ay TOOL DESIGNER REQUIRED by West 
firm. Competent men, accustomed to 
capstan yo auto lay-outs and press too! design for 

















Ltd., bour ti ng Ward End Works, Birm = The Ueatneer Office. mass production on small parts, need only apply 
263 A Write, Box 223, Willing’s, 225, Btrand, WC. 
TANTE for South of Copenit ohn a 
EQUIRED ——— oy _™ n engaged ag the b DEAUOnTEMAS and Design of RU’ 
uction Class Motor Cars an ero- TI tate experience an: ary Sanne: a 9 DRAUGHTSMAN, Experienced in 
plane Engines, VERAL RATE-FIXERS; appli- | —Address, 2751, The K Office. 2751 8 of Hydraulic Machinery Application ~ 
cants must have had a thorough experience in rate- or ietios age, experience, and salary expected, to 
fixing in shops on the pre- in London Office, SMART ASSISTANT | | kEDHS BNGINEERING AND HYDRAULIC (o,, 
mium bonus prevails. Application should. be made A LAUGHTSMEN for Cranes.— Address, Rodley, n near ur Leeds 8, 2493 $03 4 
by letter, stating ge. ex salary required. cating experience, salary, &c., 2652, The Engineer Fags, OS OR ASP 
— Address, 2817, Engineer Office. 2817 a ACHINE TOOL DRAUGHTSMEN REQUIRED ; 
must yor and thoroughly reliable; 





QiAL —y +f WANTED, to SELL pe plot 
SS" SMALL OOLS on Commissi ion in ail parts U.K 

and ~~~ Fy have actual connection with 
buyers and Knowledge or the trade ; -—— appoint- 
ments later i Tools are of best quality, 
prices Seensethiiee and stocks in ¥ 
Applicants must state full details of experience, con 
nection and terms required, or they cannot enter- 
tained. —Write, ** a B.,”” c.o. Street’s, 30, Cornhill, 
London, E.C. 3 2943 a 


*ECRETARY WANTED in a for Lag ENGI. 
NEERING COMPANIES ; e tho 
Reowtedes Of A and 
required 


experience 

Engineer F ~ Apaaad 
ELLING DEPARTMENT.—Carable MAN, with 
knowledge o' Te organisation, familiar with 
Cutter and Sur 1 as well 
as selling side ; wane ledge of Farasces an advantage. 
es (by letter only) shou age, experience 
and oalery. and be addressed, MANAGING 
DIRECTOR, Brayshaw Furnaces and Toole, Ltd., 

Mulberry-street, Manchester, 8.W. 2045 A 


oe aa ANT 8 WORKS ENGINEER 
a Man- 
oe ‘istrict 














eeri 
p Bac ag Wor! 
and Tle. 




























OR Soh Ng a 


San! eget for the right men.—Address, Pty The 
ral ‘Bngineers — ee es ee. 





ECHANICAL DRAUGHTSMAN or ASSISTANT 
by a tirm of Gas 








ENGINEER oe ee a 

ANTED, SENIOR DRAUGHTSMAN, experienced | Engineers ie x of England; must have 
in Automobile Designing.---Apply, ating full | Designing ical Appliances used 
particulars und salary required, RUSTON and | for Gas Retorts and Gas Producers.— Adress, 2723, 

HORNSBY, Oto Ane WA ene rq ~ The.Engineer Office. 2723 a 
experi 4 x MAN.—App comerane” 
3S above address 2820 A ECHANICAL DRAUGHTSMAN REQUIRED IX 
aMEDIATELY, for London Office; good Tech 





nical and Mechanica. essential. State age, 


ANTED, SEVERAL DRAUGHTSMEN (First- xperience 
class) ualification and masa! required.—Address, 2049, 
The Engineer Office 2949 a 


for Aeronautical and Engineering Works 

















Address, 2858. , The Engle ‘Office. 2856 A 
. e neer 0 
CAL, DRAUGHTSMAN WANTED AT 
Smart JUNIOR D AUGETSMAS ONCE, in Kent, with some cxperience in Power 
— or Oil Engine ex ewirable, State its, veying and Structural Work, also the 
wages required,—Address, 5, Engineor . | Lay-out of Gas Engines aud Plants.— Address, stating 
2835 A age, giving full details of experience (no original 
test! will be ret eeraed). and salary — 
FIRST-C Ss DRAUGHTSMAN REQUIRED, for 2957, The Engineer 2957 
) Je “luviied” from fully exparia BE FIXERS, and a! sia xt 3001 
A jeations are invi om fully * we also an 
Sanghigns en who are hiy conv t with PM Daa vonts used to Automobile Engine 
— and Steel Works Plant and ine Work, RE OTT = laree 


at das oe 


ired to be stated in ‘application. —_ 
The | ngineer Office. . to addressed 
Davies and Co., Fineb-lane, al 


and salary 
Sdaress, 2954, The E. 20354 A 


ey f giving full 













































and thin sheets, and also have ed mercantile prac- mtalintion, Fd 
tice. Apply, stating age, experien required - some experience of HIGH-CLASS London Fue of Beating ond 
— —— aa te oalai (we bich ‘are Cag feat? Plaats ow ure ; "must be 7.30 o’elock Ventilating Ruginews, Ty wit ed oe Esti. aaa 
returned). MAN man and good disc’ VICES ds first-c! an . neers Watford, Experienced 
Chr. Campbell A Norway, within | and salary required.—Addrese, "2000, the Eaxincer | MATOR, tally capable of Supervising the Re ra ic, etioc txemiae 
three weeks. (G.M.A.) P259 Offiee. LF Estimates in all classes of Heating and salary required, to P285, The Engineer aa. 
oe Ventilation Work. trust be organiser .— P28 
SSISTANT MECHANICAI. ENGINEER WANTED, | QHIFT ENGINEER REQUIRED for Fanee phase Reply. stating | qualifications, age and salary — 
for Glass Works in France ; Ny ig. Tool and Generating t, near required, "The. Engineer Office, 2022 a EQUIRED IMMEDIATELY, DRAUGHTSMAN for 
General Furnace Work.—Addrese, 285: Engineer | Turbine and Plant “a ater-t tube R engl gineering Works in London. —Apply by letter, 
Office. A Boilers essential; salary about oe? . mee DeavonreAs for Engineeri mipteting Deo, Depart- | giving full details of © and stating ealary 
plus 20 per bonus ; rite, Cable Works in North Kent Dis- | required, to Box 253, Wi lings, 25. Strand, L/ vy 
LAST FURNACE MANAGER. —REOOIED. as | Box 139, c.0o. ’s Advertising Agency, i, goow trict, mwith food lectrical and Mechanical Experience, 2803 
ASSISTANT MANAGER, a Very comp prac- | hill, F.C. 1. the cain and manufacture of 
man used to Control of Hematite Blast Furnaces. cable aan Se junction boxes, fuse boxes, feeder’ -.eNTOR DRAUGHTSMAN REQUIRED. with Good 
paseo, with fuil parti as to age, creer S°F Wo ENGINEER, Energetic and] pillars, &c.—Address, stating ace, qualifications, S experience in Machine Shop Practice of Medium 
ence, salary required, &c., to be sent to _ SE tactful, ANTED to Sous LY nig of Fagthering cxgestenen. and salary required, 2903, The Eugineer | Weight : tion 4, excellent 
TARY, Consett Iron Co., Ltd., Consett, Co. e~—4 Department im item ¢ “ my — be e - 2903 A ” ftable man. Please state experience, 
” 2300 a with Steam, pe as nes, also ame ti aia 53 _P.O., Manchester. 
repairs and upkeep of Write, | (VHIEF | DRAUGHTSMAN —Practical Sue BAe atts age and salary.—Box 538, G.P.O 2061 4 
"ab Lal aa AP ae AL neque yer with ENGINEER tee a is oe eaete r nsiderable experience in as mag 
peri Seed Crus d especially vINEER, x 58, Sells, ; reet, | for z )IATELY 
Extraction by Solvents, WANTED by lange E.C. 2819 4,’ | young, emergetio, end eapable of getting wor Pag YY Vy nnn Fossns ye ag 
Crushers near London; good progressive % petition 5 the office. solety £30 month, plus bonus under RAS District: must be capable of supervising 
able man Application to be sent to 2873. a e Fast ECHNICAL ASSISTANT WANTED (JUNIOR). t eme.— Ad stating age, —_ on 1 high ‘d Jow-speed engines, ammonia 
neer Office used to Correspondence ; engineering experienée | cations, and experience in full, and when able to eom- | Tepairs Ay 3 a 4 Ww. boilers, and power lant 
an advantage.—Address, stating age, experience, and | mence, + The Engineer Offioe, SS p eno! S’ tobe qualified to take over the dut 





Testing 
Motor 
Ticants 
ing and 
be able 


| eee ESUCRED. 2 Charge of 


hing 
Veh: ehicle Works in the North of England ; 
must aave had previous experience in Ins 
‘Testing Chassis and Finished Joticies, 
stan ao 
stating full qualifications. age 
ired, 2679, The Engineer Office, 2679 a 
eae s (Spanish) bp a to UNDERTAKE 
ERING and MOTOR TRANSLATIONS 
from ENGLISH into SPANISH.—Apply, STANDARD 
gy aaa COo., Ltd., 26, Hart-street, = born, 
774 





salary required, 2822, The Engineer Office, 2822 a 
0 TRACTION ENGINEERS.—A Large _— 








SE. with Experience in Refri 
Machinery, REQUIRED for South Africa ; 
able of influencing orders and laying out hank 
Please address, gving full particulars and ne 
salary required, 2935, The Engineer Office. -__: 2935 


gpa ae with Good Theoretical and Practical 
experience of Reinforced Conerete Design, RE 
QUIRED for Drawing-office of a Westesiocter’ 4 firm of 





Engineers and Contractors—Address, 2908, The 
Engineer Office. 2908 a 
XPERIENCED and OTOR and ELEC- 


EF Practical M 
4 TRICAL ENGINEER as MANAGER for MOTOR 
CAR WORKS ; mast be able to take entire charge of 
works in Midlands yr ge about 100 hands. g 
commercial knowledge al as well as 
experience in slectrical “were essential -—Addreas, 
2308, The Engineer Office. 2808 a 


| ae UNDRY MANAGER REQUIRED, J Foundry 
60 tons weekly, producing Light Bulky 
Soom. See Light and Hoary Dry and G 
Castings to 12 tons os Man req utr cat be 
foreman; able run PD to make profits. 
Excellent salary to right man.—HReferences, experi- 
=e. wormed required te be sent to 2763, The ‘Engineer 








EATING AND VENTILATION. — Competent 
ENGINEER pay Lg dan | London "orm : 
must be capable of Des ing own 
Sate. and Supervising screen of work tate 


experience, and 
The Engineer Office. P262 a 
NDIA.—An English Firm of Iron and Steel Mer- 
stocks, en energetic 


chan: 
ae must be good Salesuan and Corre- 
pondent ; le, age mot over 30.—Write, giving 
full particulars, &e., to ZL. 


166, vi 
Leadenhall-street, London, EX, 3, - S690 4 








t to attract a man of high ab Applica- 
tions should include a full statement of designing 
and experience the applicant, 
together with his technical and 
date services available, and salary soquived. — Address, 
2661 The Engineer Office. 2661 Aa 

RAVELLER REQUIRED for wire Brands 
of PROPRIETARY METALS, to Call on Engi- 
neers; whole-time fe-lines not per- 
mitted); preferably ag 4 over; similar experi- 
ence desirable. Sewn indvor com 
mercial in or — 


mot 
businesses considered if w wi some knowledge of tech 
nicalities, but must have sellis selling Batary and be keen and 
good appearance expenses. 

ne of residence imma i - 9 fully, stating 
age, height, married or single, disengaged, 
past er ad 

A 


or ag oy REQUIRED eha-antablished 
Ws oes by Boiler Makers, 








qupneyian 1000" hand, t 
, and —~ A up 4 te, with latest 
methods of cheap production ; opening aoe 
tions, which will ‘oahdence, 
‘free. should in the es ae to 
2701, The Engineer Office. 2791 a 
RKS MANAGER'S ASSISTANT.—Firm_ oi 
in Scot- 


Crane and Transporter Manufacturers 
land (about 700 workpeople) INVITE APPLICATIONS 
-<? eS be cig a Fen licants mus well-edu- 
om GS pate thorough 
~ 


t be 
experience of © of machine and 
repetition ae Sem 5 
— capeen, 1 ssi, ‘The . 





Yon, snee, 26302 Byun dorian 
Aprly, LAURIS and CO "ian or india 


E.C 2. No preliminary fee. 
2067 a 




























preference given to cad 


UCTI STEEL WORK DRAUGHTS. | + i ‘ 
CooaN REQUIRES Pa ae — a 7 wi previous refr. ting experience J on 
ex ad: P200, The Peete wr > erence, and sal8" — 

sone, s le 
exp., 2 yrs, shop, 3 Fe. "3.0. —A — ie peel Of “i 





Jor. Boom FORE! 
ive position; 
erperiencel on 


Wek. IMMEDIATELY LY, 


RANE DRAUGHTSMAN.—WANTED, Manchester 
C A good DRAUGHTSMAN, experienced in 








Cranes and Lifting Machinery ; perman first-class man ao Ke ¥ 
to to gultable applicant. tate age, experience, an Di gy and Fixtures for Motor and Aer 
required.— Address, 2889, The Engineer x "| Work. The is “C0 ra with ae — eats — 
ISTANT at Only ‘ will be Snel » Saran ee om 
of N T. Cc nn tate fi e e.—, Tress, 

RP ANTED. pf 2 + 14 MAN with th good all-round sMexperienor and salary required, 26 = 
perc isn; sper ca rel Hen of lekieg eves | __=* 
ope ban fonder Cl Chie Coot JUNIORS also Cure HAND BORING and Dau. = 
WANTED for Betula and Pipe A iy also age. salary CH ee KegvineD in Engineering pl 
parti of aprertenee in detail, age, sal be ising and contro we oan 

at liberty, to WORKM 12 men, > => thoter ines orient fr pares 
accura’ 
eer = Bo gl stating experiance, aZ¢ aT 


GCARY ‘an co... Lid., Engineering Dept., Baiast. " 
required, 2836, The ¥ Kngineer OA 
y LATHES, TURRETS, and 
CM AUROMANCS (chien gy capable REQUIRED, te 
rear bee is -- for t! pid and sccu- 

and con ~~ ng 


repetition work. — Address 
, age, and salary required, il The 





RAUGHTSMAN, Machine Tool, Good apa 
man, WANTED, for Design of 


_ ' in lifications, age, salary required, 
Apply, stat » Pe — — DRAWiN x 
OFFICE, B.T.H. Co., Ragby. 














UGHTSMAN REQUIRED for Structural Stee aM 
p Ei and os Soe = Machinery, ~ ge - ngineer 
and tractor’s 
. 2 M fecturing 
ing age, Setae ont salary required, oe ye promeMan.— tare © Tee 
0 
UGHTSMAN WANTED (Pirst-clag), Used to Be eT end Loto witchboards of Incxe capac, 
“3 letter, stat ——— a oe Tool cee ef Only men of proved ability in ntrol of ol be 
to D HERBERT, Ltd., ane aewick Works, consi . Btate ully experience during last = 
Foleshifl, pa 2755 a positions 23 pH 
Fequired -—Address, 2793, The Engineer 








ACORN, ARTE i Sees 

¥ 8, am 

required 40 W. RICHAUDS and SOM, Phanlx tron: | FYBAD FOREMAN REQUIRED for ants) tx nee 
works, Leicester. 2010 a have & at thorough 
D ly ag RE 8 Hg 

making 1p working drawing arawings Waite, Dit D7 ie w, 6 Aah 
Adv ‘Offices, eat Ltt. 1 A 





MAN WANTED in 


AUGHTSM Anoviens Work ; ites ieee . " anak on page iii 


exsential.—A 
fequired, : 2883, The Engineer 









ri oe 


- Ei 


i 


+ 4 
ae 





P286 A 


ith Good 
Medium 
excellent 
perience, 
er. 
2961 A 

LATELY 
é Firm, 
pervising 
ammonia 
er plant 
duties of 
n to man 
ermapent 
ing age, 
required, 
2886 A 








SurrLeMEnNt To THE ENGINEER, May 9, 1919} 





BRITISH WARSHIPS ATHE 
FROM A PAPER BY SIR PHILIP WATTs ker TU 
), f ¥ ) 
BATTLESHIP. “IRON DUKE” l 
/ eee SECTIONS LOOKING FORWARD 


REFERENCES 
© 7 OGENCTES compuaicaTOn Tse. 





AT CEN: OF "8° BARBETTE 























eaascrre = get of 
1 J} 6 oe 
nl bg SAT TERY 

1 Tz urPen ox 



































AT 136 FRAME 








eee / 
peseet rite neue me ON 














SECTION AT 208 SECTION aT 260 


BATTLE CRUISER. “TIGER” 


















































poe “eo — oo Soc 200 <r ‘6 if 
Se 
oom LIE 
oa) fe 
Co « 
vo %. TOPSIDES 
a = 
o> 3 => - 1 
so | SECTION AT 170 
———: 
heveed, 








BATTERY DEcK 





soon | Ob puch} 
OO gh be 
i ave’ & | pap J ar 

= ee een = tata 


, Swain 






| as 






€ 








a X) _ RNET wr 





Ajgg OUTBREAK OF WAR 
ITS, ep TUTION OF NAVAL ARCHITECTS, 1919 


SECTIONS LooKiNG-forWwaRo. 
AT G4 FRAME: 














REFEREnces. Pe 
CTF OENOTES conmuNlCATiON TUBE. > BATTLESHIP. “QUEEN ELIZABETH s 
HRs _HANDING Room 
RH RevoLiinc HOIST 
SL ~~ SeaacnLieyT: 
of __. _..ob Piet PROFILE. 


Blcuds SE 





Likbhbki kath 


ers Ry SoleR Ry Solem RM:- 







* esneewaa! ‘ai 





cemeectatmesay prise 
29 


aerate ee RN | 


















TOPSIDES 







AT 129 FRAME: 








ef 
Lae] 
oes 9 al 


Maro | 


ot RM Bye ¢, 











. ; 
4 = BATTERY DECK 

























| Room | 
WiNG ENGINE ROOM. -————F — 


















if 


we eee ek 


a ee > Swain Sc 


SECTION aT 21. 





“ARETHUSA” 





LIGHT CRUISER 







































































: iy, y - 
ee t ya - -St [eas J Cat ee it 4 - L 
Maghmas_ ob Push | ob = fee = me — ek 7 RS pase Se lok Fuel lod ruel fol puel j 
rane a rrr Te brhay sey oes ee ee = LS esr Spel Sehnert ~ palbnpe 
a 4! Cz on 3 a7 23 
| are “re fa ae wre wre. wre wre Te. “rp (oT. wre #6. 
| scale of FEET. 
————— —— I ——t I St —- — I —— I x r — : — ———* . 
“0 “eo Mo wo to deo ) 10 | 
' 


- Pos 
tg PROTECTIVE jPLAT 
J HULL PLATI§G TF mess | 

I"cselns Lt 

TT conpt felect 

TopSIDES. lore | 

z re 

‘MAGAZINE 






















Oo: ; = 
22" Tom peoo wees ere 2 2 Yerpeoo Teds 


a ae = a a 


2 &" Toapese wees 

















provectwe pla THs 
ous Te Nyt seth PlaTwis Section AT 93 


2 "provective PLATING 
"HULL PLATING. 
HoLo. 














nr Room |BoiLeR 














os =) 





Swain Sc. ' 


"Tic EnGincer” 














May 9, 1919 


THE ENGINEER 


443 











The Sense of Art in Engineering. 
(By a Contributor.) 
No. II.* 


In a paper by Mr. C. W. Boynton and Mr. J. H. 
Libberton on “The Decorative Possibilities of 
Concrete,” read before the Western Society of 
Engineers at Chicago, the authors refer to the old 
maxim that the designer should ornament his 
construction, and not construct his ornamentation. 
They add, however, that this rule should be sub- 
ordinated to another, namely, that he should ornament 
his structure only if he lacks the skill to make it 
peautiful in itself. The structure should preferably 
be beautiful and not be beautified. The question of 
pleasing effects depends not only on the surfaces and 
the surface treatment, but on the combination of 
design with the surface texture. Notwithstanding 
the excellent decorative work which has been done in 
plain and reinforced concrete, as such, there are, 
nevertheless, numerous advocates of tile decoratidn. 
Instances are many where the use of brick or ‘tile 
emphasises the colour and enlivens the surface at very 
little expense. A _ little touch of colour always 
relieves the monotony of a single-toned exterior. 

Some American designers have produced pleasing 
work upon the assumption that concrete should never 
be used for the ornamentation upon buildings of the 
same material. Terra-cotta is successfully used for 
decorative parts such as panels and column capitals, 
the high individual cost of thé panels being small when 
compared with the total cost of the building. With 
coloured aggregates it is generally possible to obtain 
many colour variations. Care has, of course, to be 
taken that the aggregates in such cases shall be 
properly exposed. It matters not sthetically 
whether the aggregate in the concrete has been bonded 
by Nature, or by the hand of man with Portland 
cement as the binding material. This practice should 
not be termed an “imitation’’ of stone, for the 
ingredients are largely the same as are found in real 
stone. Nature’s process of emploving time and 
gravity has simply been superseded and accelerated 
by man’s mechanical ingenuity. So far as permanence 
is concerned, concrete has already proved beyond a 
doubt its superiority to many of the natural stones. 

Lattice work on the exterior, made of wooden laths, 
painted green and harmonising with surrounding 
foliage, has been used with good results, while wood 
panelling will also break up large areas of concrete 
surface and is entirely in keeping with the old half- 
timbered style of architecture, so familiar to our 
forefathers. Buildings of plain faced concrete blocks 
have the monotony successfully broken up by the 
insertion of smaller squares and bands. 

Mr. H. Heathcote Statham, in a paper read before 
the Royal Institute of British Architects, on ‘* The 
Architectural Element in Engineering Works,” said 
that in the nineteenth century engineers had played a 
more important part in the world than architects, and 
had had opportunities similar to those enjoyed by the 
architects when the medieval cathedrals were built 
in the thirteenth, fourteenth and fifteenth centuries. 
Engineering works, properly so-called, are those in 
which structural and practical requirements alone are 
taken into account, without any special consideration 
of esthetics, or any special effort at what may be 
called architectural effect. In a general way, it may 
be said that it is the effort to make them “ orna- 
mental,” in the popular sense of the word, which 
spoils them. 

The most serious drawback to iron structures, 
considered in their relation to scenery, consists in the 
necessity for painting them. In stone we have a 
natural material which harmonises with the land- 
scape ; in brick we have a material which takes on 
tints from weather, and therefore ultimately har- 
monises ; in the case of iron we are reduced to the 
paint pot. Simplicity of design, absence of anything 
like pretentiousness, a simple definition of the prac- 
tical lines of the structure, are the conditions under 
which it will have the best effect. Any attempt at 
artistic or decorative treatment of the Forth Bridge 
would have been preposterous, and would have 
defeated its own ends. But there are occasions when 
an engineering work may fitly be the subject of ornate 
treatment as a work of architecture. 

The two mistakes we most frequently meet with in 
ornate modern engineering works are coarseness of 
design in ornament and mouldings, and want of 
perception of scale. Scale may be regarded in two 
lights. It consists partly in proportioning all the 
parts and details of a design in such a way that they 
shall have a harmonious relation to one another ; this 
1s perception of scale in the abstract. Conventional 
scale is the recognised and habitual proportion to each 
other in details, such as those of the architectural 
orders, which have by long use come to have a certain 
recognised relation to one another, so- that the use of 
one of them on an entirely different scale to what we 
are accustomed to confuses our sense of proportion in 
the structure. A detail which is good on a small scale 
1s not always good on a larger scale, and the modern 
desire on the part of engineers to make ornamental 
structures, without having ever studied design in the 
artistic sense of the word, is producing structures of 
which we have a right to complain. 
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Mr. C. R. Young, of Toronto University, in a paper 
before the Canadian Society of Civil Engineers, upon 
“ Mstheties of Bridge Design,” said that the subject 


‘| should be approached from two points of view, that of 


art and that of engineering science. The basic 
essential of an artistic engineering work is its capacity 
to perform the service required of it in the simplest 
and most efficient manner possible with the chosen 
materials, and in the light of present knowledge. Mr. 
Young said that improvement in bridge design, from 
the xsthetic point of view, was slow in coming on 
account of the general lack of good taste. Where the 
prevailing conception of an artistic bridge is a highly 
ornamental one, on which tons of cast iron finials, 
rosettes and stars have been lavished, little apprecia- 
tion of a truly harmonious structure is to be expected. 
Lack of acquaintance with the principles of zsthetics 
leads the average engineer into adopting architectural 
details and features which are entirely unsuited to the 
work in hand. For important bridges in populous 
districts, or these of a monumental character, very 
few engineers are capable of relying exclusively upon 
their own esthetic judgment. 

For the better understanding of the question, 
several wxsthetic standards were suggested in Mr. 
Young’s paper, the first being that the structure must 
be in conformity with local physical conditions, and 
entirely suitable for the work which it has to perform. 
In wild, rocky regions, with swiftly-flowing streams, 
bridges should be expressive of, and in harmony with, 
the rough, primitive conditions existing about them. 
Bold, powerful structures, absolutely without orna- 
mentation, will alone do justice to such surroundings. 
Where the landscape becomes thinly wooded, more 
regular, more graceful structures, with evidences of 
greater finish, should be adopted. In the closely 
built-up sections of cities and towns, where clean, 
regular outlines, characteristic of cut stone construc- 
tion, present themselves, bridges must bear evidence 
of greater finish than would be the case in rural or 
suburban districts. Cut stone or carefully finished 
concrete piers and abutments, with graceful super- 
structures exhibiting simple ornamentation, should 
characterise structures in such situations. The 
structure should also be in conformity with the pre- 
vailing style of architecture in the vicinity. 

The general lay-out as regards symmetry is also of 
considerable importance. Both economic considera- 
tions and the sense of orderliness and regularity 
necessitate a lay-out symmetrical about a centre line, 
and involving spans of increasing length as the centre 
of the depression is approached, with the longest span 
at the centre of the bridge. This requirement is at 
times further facilitated by placing the summit of a 
gradient at the centre of the bridge. If reasons for 
an unsymmetrical or irregular lay-out are unknown to 
or hidden from the observer, such as the depth of the 
water, or the nature of the bottom, and no adequate 
cause appears to exist for the lack of symmetry, the 
structure will not be pleasing. A pier at the centre 
of a bridge is inconsistent with an ideal lay-out. 
The water being deepest at this point in the average 
case, and the maximum obstruction of the channel 
resulting by the introduction of a pier there, the most 
efficient arrangement would involve an odd number 
of spans rather than an even number, the central span, 
if possible, being longer than the adjacent spans. A 
bridge of two spans, or one in which the main spans 
are even in number, is undoubtedly inferior in appear- 
ance to a three-span structure. Where the number 
of spans exceeds five the eye cannot readily appreciate 
the departure from ideal symmetry. The same 
question of odd or even distribution also occurs in 
building and architectural work ; a church with an 
odd number of bays, or a fagade with an odd number 
of windows, is always more pleasing than when the 
distribution is even. 

The second axiom Jaid down by Mr. Young is that 
general approval of a design will be most probable 
when the material and the type of construction are 
well known to the people at large. The long use of 
stone has resulted in an accurate appreciation of its 
properties of resistance and the relation of strength 
to mass, so that incorrect or unscientific use of this 
material in a structure is readily detected. With new 
materials this detection is not generally possible. 

When reinforced concrete at first came into use, the 
viaduct posts appeared too slender and spindling in 
the light of past experience in ordinary concrete and 
stonework. By and by, as time progressed, we did 
not notice this slenderness, and, in fact, we should 
refuse to accept thicker columns in this material. 
The idea that structures of steel and reinforced 
concrete must forever be debarred from the realm 
of the xsthetically meritorious is being foregone very 
largely as the use of the materials becomes more 
general. The establishment of standards depends to 
such a large extent upon environment and training, 
that we cannot say how much of our disapproval of 
new materials, such as steel and reinforced concrete, 
is due to the aye-long association with stone as our 
chief material of construction in permanent and 
monumental works. 

The mind regards as zsthetically defective any new 
departure which does not correspond to accepted and 
time-honoured usage. New things are seldom 
looked on as beautiful and, therefore, in order to build 
artistic bridges, dare we break away from past 
standards ? The same things, as we have already 
said, occur in poetry and in music, and also in 





architecture. The Doric builders would have been 
horrified at the proportions of a Corinthian entablature, 
and the Norman architects would certainly have 
regarded the perpendicular and flamboyant details 
as being particularly non-esthetic and most inartistic. 
Some standards of art, such as the Venus of Milo 
and the Warwick vase, have been accepted as 
standards throughout all the ages, but they are not 
so numerous as the standards which have been so 
frequently revised as time progresses. If we “ design 
with beauty and build in truth,” the period of 
disapproval of new ideas and novel materials is 
limited. As soon as the people become accustomed to 
new materials and forms of construction, and are 
satisfied that they possess ample strength and fitness 
to discharge the duties required of them, the structure 
no longer appears ugly, but soon is seen to possess 
beauty. 

The third standard is that the simpler the lines of a 
structure, and the more clearly the constructional 
principles involved are displayed, the more pleasing 
will be the result. Any design which mystifies or 
leaves the public in doubt as to the adequate support 
of superimposed loads, is an esthetic transgression. 
Instances of such transgression are afforded in many 
early bridges in which the suspension and cantilever 
or the truss and arch principles have been combined. 
Simplicity and directness being essentials of esthetic 
excellence, it would be e that the simple beam 
or girder with constant depth, the earliest form of 
construction with which we are acquainted, would be 
the most beautiful of all forms for a bridge. On the 
other hand, the least pleasing of all plate girder 
bridges is that made up of a succession of spans of 
considerable length and of the same construction. 
The lack of contrast gives rise to pronounced 
monotony. By reason of greater constructional 
complication, the simple truss or cantilever span is 
in general less pleasing than a girder bridge. 
Articulation, which is the distinctive feature of the 
truss, conveys the impression of complication, and 
renders the layman less capable of appreciating the 
strength and sufficiency than in the case of a girder, 
arch, or suspension span, each of which, in addition, 
has many centuries of use behind it in which the race 
has grown familiar with its form. The steel arch is 
generally regarded as more beautiful than the 
suspension bridge, certainly not from superior grace 
of line, but simply because of the age-long association 
with stone. 

The fourth of Mr. Young’s axioms is that proper 
balance or relation of parts to each other and to the 
whole must be maintained. No part of the construc- 
tion should contain a suggestion of undue strength or 
undue weakness in comparison with any other part, 
but all should be equally efficient. This lack of 
balance is frequently seen in structures composed of 
widely different materials, in which, perhaps, a light 
steel truss is supported upon heavy stone abutments. 
The mind of the observer is forced suddenly to 
change its standards for estimating the sufficiency of 
adjoining spans. A steel arch bridge without apparent 
sufficient abutments shows the same defect and 
excites wonder even in the lay mind as to the means 
by which the enormous rib thrust is resisted. 

The fifth axiom is that the design which is 
structurally the most efficient for the amount of 
material employed will at the same time be the most 
pleasing. The author claims the correctness of the 
principle that the most pleasing outlines or general 
forms arise when the maximum economy of material 
is secured, and shows that Nature performs her work 
along the lines of least resistance. In fashioning a 
straw, reed, or stalk, Nature seeks only to obtain the 
greatest strength and rigidity with a minimum of 
weight, and by her own mathematics has arrived at 
the annular cross-section as the most efficient. 

A type of structure which illustrates the principle 
that economy of material and zxsthetic quality go 
hand in hand is the simple truss span with the 
curved top chord, which by this means shows both a 
saving of material and an improvement in appearance. 
Quite as significant is the fact that the saving is 
greatest and the appearance best when the curvature 
of the chords is the most regular. The coincidence of 
zsthetic correctness with scientific efficiency is also 
illustrated in the relative slope of the diagonals of 
trusses with curved top chords. A wide variation 
in the slope of these members is_ esthetically 
objectionable from the lack of satisfaction with the 
general outlines, and probably from a breach of 
orderliness. This dislike of large variation in the 
slope of diagonals has a scientific basis, for there is an 
economic inclination of such diagonals—about 45 deg. 
—and this inclination of the members is the one most 
pleasing to the eye. : 

Again, the most pleasing axial curve for an arch 
ring is the one which corresponds most nearly with 
the dead-load line of pressures. The use of curves 
whichare noticeably flat on the haunches is particularly 
objectionable for arches of low rise, the reason being 
that apparently full advantage has not been taken of 
the possible rise. The form of arch ring which 
involves the greatest security for the piers in case of 
the development of an unbalanced thrust is also at 
the same time the most pleasing to the eye. ; 

The sixth axiom is that there should be no attempt 
to conceal the true nature of the material of the bridge ' 
or the structural principles involved. Not alone in 
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the realm of ethics is deliberate deception and false- 
hood to be condemned, but also quite promptly in 
art. Any structure in which the real nature of the 
material or the structural principle employed is pur- 
posely disguised is a sham, and, therefore, a failure 
zesthetically. 

The effort to make monolithic concrete look like 
masonry by the use of joint lines is unsatisfactory to 
the eye, because the lines of the structure at once 
give the lie to the surface treatment from the fact 
that the arch is much flatter than it would be if con- 
structed in masonry. The same reasoning holds 
good if rock-faced or cut stone masonry has been 
employed only to produce a pleasing surface finish. 
It may, however, be said that when the lines of the 
structure would be the same as if @ masonry construc- 
tion had been adopted, and that the apparent masonry 
is, to all intents and purposes, strong enough to take 
the loads, there is no more exsthetical objection than 
there is to the use of marble or mosaic facing to a 
concrete backing. The eye at once realises that a 
facing only is intended, and that there has been no 
attempt at gross premeditated deception. 

The seventh standard enunciated by Mr. Young 
is that the chief beauty of a structure arises from its 
general form. The truth of this axiom may be proved 
from many examples of structures which obviously 
possess beautiful lines, but which are quite devoid 
of ornament ; and from many other examples which 
have been much ornamented, but which possess no 
charm, showing the total inability of decoration to 
‘ compensate for lack of beauty in form. 

This last standard has its corollary in the eighth 
axiom, that ornamentation should be employed only 
as an aid to the display of general lines and propor- 
tions. The author states that ornamentation may 
be legitimately and properly used to accentuate or 
contrast the structural functions and characteristics 
of the parts, to emphasise the magnitude or strength 
of the structure, or to afford- relief to long unbroken 
straight lines or large blank spaces. It should never 
be applied thoughtlessly to the first clear space which 
occurs to the designer as in need of beautification, 
but only where it can serve as handmaiden to the 
chief element of beauty, the general form. Careful 
use should be made of the column, which should 
always have the function of supporting loads. The 
insertion of large columns over the piers of a bridge 
<a any apparent load upon them is not permis- 
sible. 

Decoration shou!d always be applied to the lighter 
and frailer portions of a structure rather than to mas- 
sive load bearing parts. We do not usually find great 
strength and great delicacy as co-existent attributes 
of the same object. The application of ornament 
to the chords or end posts of a truss is, therefore, 
incompatible with the character of these members. 
In masonry the necessity for the radial arrangement 
of the voussoirs involves the desired accentuation 
of the ring, but no such condition exists in concrete 
construction. If the ring is accentuated, the true 
structural dimensions should be preserved, since 
noticeable deviations from such true dimensions are 
highly objectionable. Often faulty panelling will 
suggest @ constant thickness of arch ring where such 
is not existent. The springings should be clearly 
defined, the abutting of the ring accentuated, and 
the arch ring should not appear to have no support 
and so to be liable to slip vertically down between the 
abutments. 

Emphasis of the lateral stability of piers and abut- 
ments adds to our appreciation of their functions. 
Counterforts running from the tops of the piers to 
the top of the coping give the effect of security against 
side-wise displacement of the structure, and, at the 
same time, break the monotony of a plain spandril 
wall above the piers. A batter of the face of the 
abutments is essential to obviate the appearance of 
@ liability to move forwards. Skilful contrasts of 
colour may be employed, but only to accentuate the 
main structural lines and to assist the eye to trace 
the functions of the various parts. Emphasis of 
strength, either directly, or by withholding any deco- 
rative feature, are important esthetic details. Heavy 
features and even clusters of lamps should be placed 
rather over the piers than over the crown of the arch. 

The ninth axiom is that public appreciation of the 
work will be largely affected by the character of the 
surface finish. Many concrete bridges of excellent 
design have a most unattractive appearance by 
reason of a rough, discoloured, or patched surface 
finish, and it seems necessary that the surface should 
either be scrubbed or etched with acid, bush ham- 
mered or ground down and washed with a thin 
mortar. 

The tenth, and last axiom, is that neatness of the 
surroundings and approaches are indispensable to a 
pleasing appearance. 

In conclusion, the writer wishes to express his 
indebtedness to the various authorities referred to, 
and to explain that he was anxious to give their ideas 
in their own language rather than in words of his own. 








In cancelling orders for 2,000,000 tons of ships and cur- 
tailing the construction of another 2,000,000 tons, the 
American Shipping Board says that the shipbuilders 
must bring down their prices below 150 dols. per ton. 
Present prices range from 195 dols, to 300 dols. per ton. 








Electric Welding and Welding 
Appliances. 


No. XIII.* 
RESISTANCE WELDERS OF THE At MANUFACTURING 
COMPANY. 


A FIRM which, though it has not been in existence 
for many years, has nevertheless developed some 
excellent welding machines of various types is the 
Art Manufacturing Company, of Industry Works, 
Sunbridge-road, Bradford. It confines its activities 
entirely to resistance welding and to the production 
of machines and accessories for welding on that 
principle. It contends, and with some show of 
right, that resistance welding and its possibilities 
have been to a large extent outshone and overlooked 
by reason of the extensive publicity which has recently 
been given to arc and acetylene welding. It points 
out that neither of the two latter processes lend 
themselves to anything like the same extent to repeti- 
tion work as does resistance welding, and further, 
that whereas both of them require a no inconsider- 
able degree of skill for the production of good sound 
welds, there are many directions in which quite 
unskilled labour can achieve excellent results with 
resistance welders without the necessity for any special 
training. The comment we would make concerning 
these contentions is that it was largely with the idea 
of correcting wrong impressions regarding electric 

















FIG. 62— Ai’? SPOT WELDER 


welding as a whole that the publication of this series 
of articles was undertaken. Electric welding in its 
various branches has been practised for a number of 
years now, but it must be admitted that the multi- 
farious nature of its applications has not, until com- 
paratively recently, been recognised by the large 
majority of our manufacturers. There is little doubt, 
however, that the future will see its adoption far 
more extended than it is even now, and it will be 
found that there will be ample scope for both the 
resistance and arc systems ; for each will be discovered 
spheres in which it operates with best effect. This 
by the way. 

Let us now turn to the firm’s machines. We have 
before us a list which shows that it has evolved as 
standard patterns eight spot welders numbered 0 to 7, 
three seam welders, Nos. 83, S84, and 85; and eight 
butt welders, numbered B00 to B8. The rated con- 
tinuous working capacities of the spot welders vary 
from 4/,gin added thickness in the smallest machine 
to jin. added thickness in the largest machine, the 
material dealt with being mild steel and iron. For 
intermittent working the thicknesses may be increased 
to */,,in. and fin. respectively. ‘*‘ Added thickness,” 
it need hardly be explained, is the total thickness 
of the pieces of metal that are to be welded together. 
The six smaller machines are also stated to be capable 
of welding brass and aluminium, the thicknesses dealt 
with varying from !/,,in. with machine No. 0 to /,,in. 
with machine No. 5. The smallest seam welder is 
designed to take */,,in. added thickness, and the 
largest 3/,,in. with mild steel or iron, the thicknesses 
with brass being just half those figures. The dia- 
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meter of material which the smallest butt welder 
No. B00—is intended to take is 4/,gin., while the 
largest machine—B8—is designed to operate With 
material up to 2}in. in diameter, or, say, 5 square 
inches in cross-section—the figures given relating to 
ferrous metals. Copper and brass can be welded jy 
the five smaller machines, the diameters varying from 
.02 to .0625 in the smallest machine to jin. for copper 
and in. for brass in machine No. B5. In addition to 
the foregoing, there are four sizes of seam welding 
attachments and three butt welding attachments 
which can be applied to different sizes of the firm’, 
spot welders, so that the latter can be temporarijy 
converted for the purposes named. The four seam 
welding attachments can deal with added thicknesses 
of */,gin., 3/s,in., fin., and %/,in. respectively, while 
the three butt welding attachments can take dig. 
meters of from jin. up to }in., gin., and fin. respec. 
tively, the sizes given referring to mild steel or iron 
in each case. 

The foregoing are standard machines and 
appliances, but they do not by any means constitute 
the whole of the firm’s output, for a not inconsiderable 
proportion of its business consists in the design and 
manufacture of machines specially worked out and 
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FIG. 63—*Ai’? AUTOMATIC SWITCH 
constructed to meet the peculiar requirements of 
clients 

In principle, of course, the AI machines are identical 
with other resistance welders. They all work with 
alternating current, and each contains a static trans- 
former, the primary winding of which has many turns, 
while the secondary, in general, consists of one or two 
turns only. It is in their details that these machines 
are differentiated from the products of other makers. 

As typical of the company’s spot welders, we give 
in Fig. 62 a view of what is known as the No. 2 spot 
welder. It is a machine which is specially intended 
for the production of hollow-ware and general light 
work with iron or mild steel up to jin. added thickness 
for continuous working, and up to */,,in. added thick- 
ness occasionally. As a maximum it requires 6 kilo- 
watts of energy to operate it. The standard clear- 
ance of the stakes or arms—that is to say, the distance 
clear from the electrodes to the back of the arms, is 
9in., and the top arm is so designed that it can be 
extended to 16in. in length as required. With arms of 
standard length the net weight of the machine is 
462 lb. Stakes of greater length, so as to give 
clearances of 18in., 24in., or 36in., can, however, be 
fitted if required, and the weight with the longest 
stakes becomes 501 1b. The top arm or stake is 
hinged at the same level as the top of the lower elec- 
trode with the object of ensuring a straight pressure 
on the weld and none of the current passes through 
the hinge, so that the latter does not become heated. 
The top and the bottom arms are both fitted into 
round sockets, so as to allow them to be twisted to the 
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right or to the left, so that awkward positions of the 
weld may be reached, while the lower electrode can 
also be moved up and down in the slots formed in its 
carrier and the latter can, itself, be moved from side 
to side. In the standard machine the top arm is 
solid, and the electrode it carries is water-cooled, 
as is also the lower electrode. The upper electrode, 
as will be observed in the engraving, is of consider- 
able length, so as to allow of a long range of adjust- 
ment of the lower electrode arm. The upper elec- 
trode is pierced at its lower end with a hole drilled to 
a Morse taper so as to take the shank of a tip piece, 
which can hence be replaced when it is worn or 
deformed. The lower electrode tips are also renew- 
able, but the tips are screwed in and not tapered. 
The renewable tips are conical in shape, and are made 
flat at the extreme tip. It will be noticed that the 
hinged upper electrode arm is fitted with an adjust- 
able balance weight, so that different lengths of over- 
hang of the arm can be allowed for. By it the force 
necessary to operate the machine may be reduced to a 
minimum. 

It is said that on small articles of, say, 30 B.W.G. 
mild steel, that can be quickly handled, from 40 to 50 


Handles 







Clamp Grips 







Push Switch 





{ Connection 
saressee 4 h 
== -_—=.~, 

> 


Switch Trip Too! 
/p! 
















Sorgw for adjustment 
of Spring upsettin 
Pressure on Side sd 
Hand Return Lever 


“ 
THe Enaineer”” Swain So, 


FIG. 64—“Ai’? BUTT WELDER 


welds per minute can easily be made with this 
machine The standard winding is for 50-period 
single-phase alternating current at 200 volts, but, 
of course, other windings can be supplied if required, 
though for them we understand that an additional 
charge is made. The slotted box seen at the side 
of the machine is a change-over switch by which nine 
Separate tappings on the primary winding, which will 
give nine strengths of current, may be obtained in 
the secondary winding The speed of working can 
therefore be varied over a wide range. No. 1 is the 
fastest and No. 9 the slowest, and there is an “ off” 
position by means of which the winding is cut right 
out of circuit. In some of the firni’s machines this 
switch is replaced by a series of plugs, there being a 
fast (F) plug and a slow (8) plug and four further 
plugs available for use with either the S or the F plugs, 
the combination giving eight working speeds. A 
thimble is provided on the pedestal into which can be 
sweated an earthing wire, so as to remove the possi- 
bility of the operator receiving a shock should the 
frame of the machine accidentally be made “ live.” 
The machine is worked by pedal, which can be 
wivelled so as to be arranged in a position most com- 





fortable for the operator, and this pedal actuates 
a vertical rod fitted at the rear of the machine. The 
top of the rod passes through a hole in the end of the 
upper electrode rocking arm. 

The upper part of the rod is threaded through a 
spring, which, when the pedal is operated, is com- 
pressed and causes the upper electrode to be pressed 
down on to the work and eventually to consolidate the 
weld. The initial compression of the spring can be re- 
gulated by means of a nut, so as to allow for the 
different pressures required when welding different 
thicknesses of metal. There is a further spring which 
acts as a buffer and takes up the shock when the 
pressure on the pedal is suddenly relieved. 

To complete the equipment of the machine there 
is an automatic switch which is operated by the 
pedal-worked vertical rod, and which permits current 
to enter the primary winding when the work is 
lightly gripped between the electrodes and cuts it 
off as soon as welding heat is reached. In operation 
the work is lightly gripped between the electrodes 
by the depression of the pedal causing the actuating 
spring to be compressed. A further depression of 
the pedal—with a resulting additional compression 
of the spring—causes the switch closing the primary 
circuit to be operated, while a still further depression 
of the pedal trips and opens the switch and still 
further compresses the spring, with the result that 
the weld is firmly consolidated. 

The makers claim for their spot welders, of which 
the foregoing may be considered a typical example, 
that they are practically fool-proof, and that they can 
be operated by a boy, girl, or other unskilled labourer, 
and that about an hour’s practice is all that is required 
to enable a person of average ability to make 
thoroughly satisfactory welds continuously on a large 
variety of repetition work. 

The arrangement of the automatic trip switch is 
shown in Fig. 63. The vertical actuating bar is shown 
at A. Mounted to slide up and down on it is a tripper 
carrier B, which can be clamped in any desired posi- 
tion, so as to allow for different thicknesses of metal 
being welded and different travels of the electrodes 
by means of the small hand lever B!. The trip-plunger 
C slides in a hole on the carrier B, and is continually 
being pressed forward by the action of the spring D, 
but is prevented from being pushed out of the hole 
by reason of the set screw C1. When the actuating 
bar A is pressed upwards by the depression of the 
pedal by the operator, it takes the carrier along with 
it and the trip plunger C engages with the catch piece 
E, which is clamped in a hole formed in the lower 
portion of the hinged switch arm F, which is pivoted 
at G. The catch piece E can be given any desired 
amount of projection, and is firmly clamped in posi- 
tion by means of the bolt E’. The effect of continued 
depression of the pedal is that the switch arm, which 
is normally held in the open position by the action 
of gravity, is revolved about its pivot and the contact 
pieces J J! are brought into contact with the contact 
pieces H H! respectively, and the primary circuit of 
the transformer in the machine is closed. Current 
then, of course, flows through the secondary winding 
and through the metal being welded, since arrange- 
ments are made so that the switch is not closed until 
the work is firmly gripped between the electrodes. 
Still further depression of the pedal will cause the 
springs K and K’, which encircle the contact rods 
H and H?’, to be compressed to such an extent that 
the trip plunger C becomes disengaged from and can 
slide past the catch piece E, with the result that the 
switch flies open and the circuit is broken. The period 
of time during which current is permitted to flow 
may be regulated by the various adjustments pro- 
vided. The material of which the contact rods of 
the switch are made is a yellow metal termed by the 
makers ‘“‘non-arcing metal.’ Its composition was 
not disclosed to us, but we understand that it has 
been found to be quite successful, no trouble of any 
kind having been experienced with it. 

The other spot welders made vary in certain details 
from the machine described in the foregoing, but they 
all operate on the same fundamental principle. 

A typical example of the firm’s smaller sized butt 
welders—which respresents the machine known as 
welder B3—is shown in the drawing Fig. 64. In it 
the two pieces of material to be welded are clamped 
in the gripping jaws A and B by means of the cam 
handles A! and 3} respectively. The jaw B can be 
reciprocated horizontally by means of the hand 
return lever D, which is pivoted to a sliding carriage 
C. The initial position of the lever D can be varied 
to permit of different distances apart of the jaws 
by changing the length of the link D', in which several 
holes are formed for the purpose. The pressure for 
upsetting the weld is provided by a spring which is 
contained in the sliding carriage C. The initial 
compression of the spring can be adjusted by means 
of the small star wheel E, and the screw of the spring 
spindle can be locked by the star wheel F. It will 
be understood that the first motion to the left of the 
hand return lever D brings the two pieces of work into 
contact. Further motion of the lever puts more 
compression on the spring, and hence increases 
the pressure between the pieces being welded. 

The electrical arrangements are somewhat different 
from those of the spot welding machine. There are, 
in the first place, arrangements for only five working 
speeds. Then there are two switches—a push switch 
and an automatic switch or circuit breaker The 





normal position of the latter is with the circuit closed, 
so that if the push switch is in, current begins to flow 
as soon as the two pieces being welded come into 
contact. The movement of the hand lever and of 
the sliding carriage C has the effect of bringing the 
tripping piece G into contact with the switch trip 
tool, and when a predetermined point had been 
reached the piece G forces open the switch and breaks 
the circuit, the arrangements being such that the 
switch is thereafter kept open while the lever is held 
to the left, since the tripping piece impinges on the 
flat under surface of the switch trip tool. When the 
upsetting of the weld is completed the spring push 
switch is released by removing the hand fromit. The 
welded work can then be taken from the jaws, and 
the lever D moved to its starting position. 

In ordinary working the amount of travel of the 
sliding carriage C is controlled by the adjustable slide 
stop E, which ensures that when there is no work in 
the machine the jaws themselves can never be 
brought into contact with one another. For use 
when it is considered necessary to anneal the welds— 
as, for instance, when dealing with high-carbon steel— 
another adjustable slide stop F, which is embodied in 
the same casting as the slide stop F, is swung into the 
position occupied by the latter stop and held there 
by a catch. The stop F permits of there being a 
greater length between the jaws than is possible with 
the stop E, so that when the current is turned on a 
greater length of material is heated. When the 




















FIG. 65—“Al’? BUTT WELDING ATTACHMENT 


desired temperature is reached the work is removed 
from the jaws and allowed to cool slowly. We may 
say, with regard to the distance between the jaws 
when welding, that the company enunciates asa rough- 
and-ready guide that generally it may be taken that 
with round steel a projection from the jaws equal to 
double the diameter of the material will be found to 
be most satisfactory. 

The butt and seam welding attachments, of which 
mention has been made above, are exceedingly 
ingenious. As far as we are aware, the At Company is 
alone in the manufacture of these special attachments 
for application to its standard spot welding machines. 
It is, not unnaturaily, rather proud of them, and 
it draws attention to their utility in cases in which 
there is not more work of ali kinds than can be 
effected with one machine. : 

The butt welding attachment does not call for 
detailed description. For it, the ordinary stakes or 
arms of the machine are used. The attachment, 
as will be seen from Fig. 65, which shows it applied to 
a No. 4 spot welder, censists of two gripping jaws, 
one of which fits on and can be clamped to the top 
stake, the other being fitted on the lower stake. When 
in position the clamping jaws come vertically one 
above the other, and the pieces to be welded are 
held in a vertical position. The machine is operated 
exactly as for spot we'ding. The jaw pieces, which 
are of massive construction, are not themselves water- 
cooled, as it is found that the water circulating 
system of the stakes is sufficient to keep the jaws 
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sufficiently cool for intermittent working. The bulk | 


of the metal in the two portions of the attachment 
is brass, but the actual jaws in which the work is 
gripped are made of a readily renewable piece of 
copper on that side through which the current flows 
and of steel on the side on which the clamping pressure 
is applied. The initial distance apart of the jaws 
can be varied from }in. to 2in. by means of the milled 
nut on the vertical spindle seen at the right-hand 
side of the top jaw. 

The seam welding attachment must be described 
at greater length. First of all, it may be said that 
it is made in various forms. There is, for instance, 
one in which the welding operation is performed 
longitudinally straight in towards the body of the 
machine, and in it the top rolier only is revolved. 
We show an example of it in Fig E. In another 
form, which is for circular welding, the rollers are 
mounted at right angles to their carrying arms. In 
still another the lower arm is made right-angular 
for such work as the circular welding of the ends of 
tins. Finally, there is a form in which both the 
bottom and top rollers are power driven. 
work, such as '/,gin. added thickness, it is not neces- 
sary for the lower wheel to be power driven, but with 
heavier work power driving is advisable in order to 
prevent ** plucking ’’ of the metal while it is at weld- 
ing heat. 

We cannot spare the space to describe each par- 
ticular form in detail, and we propose therefore to 
confine our remarks to the form illustrated in Fig. 66. 
which illustrates the seam welder attachment known 
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the lower arm, the chain then being taken along the 
inside of the lower arm to the roller. 

It will not be necessary to illustrate or describe at 
any great length the firm’s seam welding machines 
proper. They are, in principle, substantially similar 
to the seam welding attachments, and they are 
operated in very much the same manner as are the 
spot welders, saving that pressure is kept on the pedal 
during the welding of the whole length of seam, the 
current of course being allowed to flow during that 
period also, and not being cut off as in spot welding. 
In the smaller machines only the top roller is revolved 
by power, but in the larger sizes both rollers are power 
driven. There is also a_ pedal-worked clutch, by 
means of which the rollers may be started or stopped. 
With the rollers not revolving a quick depression 
and release of the arm-operating pedal will cause the 
formation of a “ tack ’’ weld, this being intended to 
do away with the necessity for a separate spot welder 
for ‘“tacking.’”” The welders are furnished with 
plug boxes having fast and slow plugs, as well as four 
additional plug holes, so that eight heating speeds are 
available. The top arm carrying the roller is, as in 
the spot welders, hinged at the welding level of the 
bottom roller, so that a straight pressure may be 
obtained on the weld, and no current flows through 
the hinge. The standard top arm is not water cooled, 
but the revolving roller is cooled as in the seam 
welding attachment. The standard bottom arm: is 
cooled as in the alternative method referred to in 
eonnection with the seam welding attachment, the 
roller actually revolving in a small water trough. 











FIG. 66—*‘Ai”’ 


as No. S 44 as applied to a No. 4 spot welder. The 
latter machine is slightly different in construction 
from the spot welder described above, which is that 
known as No. 2. 

The general arrangement and working of the 
appliance may be readily understood from the ilius- 
tration. The bottom stake of the spot welder is 


removed and its place taken by an arm which carries | 


the lower roller. The portion carrying the upper 


roller is slipped on to the upper stake, from which, | 


of course, the electrode has been removed. When in 
the correct position the appliance is securely clamped 
on the stake by means of the nut seen at the top. 
Power is applied through a belt drive on to a shaft 
from which a short countershaft is also driven by belt. 


The countershaft, which has three speed cones, carries | 
at its end a toothed bevel wheel, which meshes with a | 





bevel wheel carried on a spindle at the other end of | 


which is a worm meshing with a worm wheel on the | 


short spindle, which, in its turn, meshes with a worm 
wheel on the short spindle carrying the upper wheel. 

The upper roller is attached toa large block of copper, 
and is water cooled, there being a thin sheet of copper 
between the revolving roller and the water reservoir 
The lower roller is also water cooled. In the illustra- 
tion given the water nozzles are shown clearly. In 
another form of the attachment the nozzles are at 
the rear of the lower roller carrier arm, and the water 
is sprayed through a small jet into a small tank or 
trough in which the lower half of the roller dips. 

In the form of attachment in which the lower rollea 
is power driven the drive is obtained by means of a 
chain from the upper shaft to a point at the root of 











SEAM WELDING ATTACHMENT 


The standard machine has 9in. arms, but arms up to 
a maximum of 36in. can be fitted. The maximum 
capacity for which the machines are built is 10 kilo- 
watts. The pressure applied to the work can be 
adjusted in the same manner as in the firm’s spot 
welders. 

In addition to making welding machines, the firm 
supplies various accessories, including rotary con- 
verters, generators, _switchboards, switches, &c. 
In particular, it makes a rotary converter for trans- 
forming direct current at 460 volts to alternating 
current at 230 volts. This machine, which is of 
16 kilovolt-empére capacity and runs at 1500 revolu- 
tions per minute, is designed to operate three of the 
firm’s No. 3 weldeis. 








THE conferences between the Railway Executive Com- 
mittee and representatives of the National Union of Rail- 
waymen and the Associated Society of Locomotive Engi- 
neers and Firemen, which were suspended during the 
Easter holidays, have been resumed. Since the settle- 
ment of a few weeks ago sub-committees have been at 
work dealing with sectional matters, and reports by these 
bodies have been presented, discussion being chiefly 
directed to the standardisation of wages. The principle 
of a standard rate of pay has been accepted, but as several 
hundred grades of workers are involved in the establish- 
ment of such a system some time must necessarily elapse 
before the scheme can be completed. Negotiations, 
although somewhat protracted, are proceeding satis- 
factorily, and in order to accelerate progress it has been 
suggested that there should be a daily sitting of the con- 
ference. 


Colloidal Fuel. 


No problem in America during the recent wap 
reached a more acute stage than that of maintaining 
a sufficient supply of fuel oil and petroleum deriva. 
tives, and among the various problems taken up fop 
study by the Submarine Defence Association was 
that of securing a smokeless fuel—logically essential] 
to effect concealment for a ship lving just below the 
horizon, but so often self-betraying because of the 
tell-tale trail from its funnel. In the various researches 
were included trials afloat of powdered coal. This 
fuel commended itself mainly because of the very com. 
plete combustion which eould be secured, and ex. 
haustive tests were made aboard the U.S.S. Gem, 
During preliminary trials attempts were made to 
burn the powdered coal by first firing oil in conjune. 
tion with pulverised coal through separate feeds, 
and from these tests sprung the suggestion to combine 
fuel oil and powdered coal so that they might be fed 
simultaneously to the oil burners. 

Being familiar with the oil industry and with the 
efforts previously made to evolve a colloidal fuel, 
and knowing of the availability of certain coals in 
Europe where oil is scarce, Mr. Lindon W. Bates, 
Chairman of the Submarine Defence Association, 
turned his attention to devising coal-and-oil mixtures, 
because he believed that an oil-saving fuel could be 
reached in that way. The first results of trial com- 
binations of coal and oil, made in the autumn of 1917, 
were instructive and gratifying, but they were not 
satisfying. Nevertheless, the investigation gave pro- 
mise of practical use, although neither the oil nor the 
coal employed was then up to the United States Navy 
or the British Admiralty standards. A special search 
was next undertaken for the purpose of discovering 
a “fixateur’’ which would render the composite 





sufficiently stable when oil and coal up to official 
| standards were employed. New supplies were ob- 
| tained and diverse experiments were conducted with 
| continually better results. After a six months’ 
| struggle and many trials, by December of 1917 it was 
| found that certain chemical ingredients incorporated 
|in the admixture created a molecular state wherein 
| the coal content would not settle out at service tem. 
peratures. Three months later the work of the 
laboratory was so far successful that the time for 
demonstration had arrived. 

Many oils are readily available in their natural state 
for mixing with coal to form a colloidal fuel, while 
others require slight transformations to effect this, 
but all varieties of coal are suitable for incorporating 
with oils. These include, besides the usual anthracite 
and bituminous coals, lignites and even peat. The 
low-grade European kinds may be used pulverised, 
when they could not be used advantageously as coal 
alone. The salient point is the B.Th.U. content. 
A coal so low in thermal units as to leave the B.Th.U. 
value of the colloidal composite much below that of 
oil alone might not be worth while, except under the 
extreme stress of a war-time emergency. Another 
important factor affecting the actual heating effi- 
ciency of coal-and-oil combinations is, of course, the 
amount of ash left on complete combustion. 

In all practical coal-and-oil mixtures it is necessary 
to prepare the coal by pulverisation, an art which has 
been largely developed within the past few years. 
It is now possible to pass more than 90 per cent. of the 
pulverised coal through a screen of 300-mesh, /.e., 
90,000 holes per square inch. This fine subdivision 
enables the coal and oil to be stabilised when suitably 
treated. It has been established both ashore and 
afloat that “‘ any solid fuel which in a dry pulverised 
form has two-thirds of its content combustible is 
suitable for steam generating purposes.”’ All coals 
may be pulverised. Also inferior grades such as 
anthracite culm, rice, dust and ‘“‘ slush,”’ as well as 
bituminous and lignite slag, screenings, &c., can be 
burned in pulverised form. Coal cokes and crude oil 
coke, charcoal, and pulverised wood may be incor- 
poreted in colloidal fuel and give good results. To 
obtain satisfaction from these sources of carbon, 
however, they should be dried and milled so that the 
surface or free moisture will not exceed 1 per cent. 
It is reported authoritatively that : “‘ The total cost 
for preparing pulverised coal properly in a suitably 
equipped drying and pulverising plant will range 
from 15 to 45 cents a ton, depending upon the 
capacity of the plant.” 

Of course, the crux of a satisfactory colloidal fuel 
is stabilising the coal in the oil. There are only four 
ways yet known to increase the stability of a coal-and- 
oil mixture. One is to subdivide the coal to such 
fineness that a chemical combination between coal 
and oil particles takes place. This would be a true 
colloidal mixture. Another way is to thicken the 
viscosity of the oil so that sedimentation of the coal 
powder is delayed. A third is to introduce “ fillers ” 
of light particles, which would act as nuclei for 
flocculation, but which by reason of their huoyancy 
would operate to reduce sedimentation. The pro- 
ducts obtained by any of these alternatives are either 
too expensive or impracticable for storage or are not 
acceptable for daily use. By means of a fourth 
method it is now possible to introduce into the 
mixture of oil and powdered coal a fixateur which 
produces a colloidal fluid having the desired properties. 





The fixateur which has been developed has in its 
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mixture certain characteristics, readily obtainable, 
which prevent sedimentation for a long period of 
time. ‘lhe nature of this fixateur cannot be disclosed 
at present. The fixateur need constitute but 1 per 
cent. of the composite—only 20 Ib. in a ton, and no 
doubtful process or industrial problem is involved 
in its preparation. 

With the character of a proper fixateur established 
after much research, mixtures of coal and oil so 
stabilised were tested in a practical way under 
rigorous conditions abroad the U.S.8. Gem. For 
this purpose fuel oil complying with the specifications 
of the United. States Navy was supplied, whilst of the 
coal 99.7 per cent. passed through a 100-mesh 
screen, 98 per cent. through a 200-mesh screen, and 
85 per cent. through a 300-mesh screen. The calorific 
value was determined to be 13,974 B.Th.U. per 
pound. The calorific value of the mixture can be 
grasped from the accompanying table :— 


Per unit, 
Per pound, volume 
3.Th.U, 8.G. fd. relative 
fd. 25° /25°. heat 
units, 
Fuel. 
Heavy crude fuel oil .. 18,330 .. .900 .. 16,497 
Same oil and 20 p.c. soft 
coal without fixateur.. 17,307 .. .968 .., 16,753 
Same oil and 25 p.c. hard 
coal without fixateur.. 16,390 .. .995 .. 16,308 
Navy oil, No. 1 Siw, << Tee | eee yy. 
Same oil and 30 p.c. coal 


with fixateur ce. cae: a>. 200e ss Riper 
Coal oe oe oe .. 13,974 . ne ~ 


In the report upon this colloidal fuel it is stated : 
“ The results obtained under standard conditions with 
the Parr calorimeter show that up to 30 per cent. 
coal replacement the composite has equal calorific 
value per unit volume. The composite used was not 
the most favourable possible ; it had a higher fixateur 
content—2.5 per cent.—than is necessary for-stabilis- 
ing, while the coal used wes not of the highest grade 
available.” 

Regarding the spreying end etomising of the 
colloidal fuel, numerous leboratory tests were meade. 
The results are thus summed up: ‘* While it is not 
possible to make on a small scale a satisfactory trial 
of the burning and heating properties of the fuel, it 
is possible to test its capacity for being sprayed and 
atomised. For this purpose it is sufficient to have 
a reservoir of the fluid connected to a compressed air 
line with gauge, and, on the other hand, to an oil 
burner or atomiser. For our experiments we used 
an air injector oil burner, with about jin. nozzle, 
regulated by a cone valve, and having a by-pass for 
injection of the atomising air current. This air was 
supplied by a shunt from the main line, and provided 
with an independent pressure gauge. The fuel was 
heated to nearly 158 deg. Fah. in a reservoir, which 
corresponded to a pre-heater in an_ oil-burning 
installation. Quite effective spraying was obtained 
with a pressure of 70 lb. to 801b. on the reservoir 
and with from 20 Ib. to 30 Ib. in the air shunt.” 

At first sight, it might seem that a mixture of a fuel 
oil of ordinary B.Th.U. value with a coal of a lower 
B.Th.U. value per pound would make a composite 
having a reduced B.Th.U. value per unit of volume 
when compared with fuel oil alone. Sucha result, 
however, is not the case if good grades of coal be used. 
Of course, there would be a deficiency in the colloidal 
fuel if coals of relatively low B.Th.U. value were 
employed. According to the findings of the Sub- 
marine Defence Association, we have this interesting 
fact: ‘* Assuming a volume of 3 cubic feet of colloidal 
fuel, of which 2 cubic feet would be oil and 1 cubic foot 
pulverised coal. The fuel oil weighs approximately 
58 lb. per cubic foot, and the heat value, for example, 
is estimated at 19,000 B.Th.U.’s per pound. There- 
fore 2 cubie feet will contain 2,204,000 B.Th.U.’s. 
One eubic foot of solid coal weighs approximately 
80 lb., and, assuming an average B.Th.U. value of 
14,500, one cubic foot of coal would contain 1,160,000 
B.Th.U.’s. Therefore a combination of the two fuels, 
oil and coal, and in the ratio of 2 of oil to 1 of coal, 
would contain 3,364,000 B.Th.U.’s, or 1,121,333 
B.Th.U.’s per cubie foot, as compared with only 
1,102,000 B.Th.U.’s per cubic foot of oil. The heating 
values will vary directly, according to the B.Th.U. 
value of the coal and the oil.” 

Pulverised coal in a dry state weighs only about 
35 Ib. to 38 Ib. per cubic foot, according to the gravity 
of the coal and to the degree to which the coal has 
settled. There are, however, no voids in the coal 
when mixed with the oil, and hence it must be taken 
as a solid. Colloidal fuel can be made of a great 
many grades of coal and oil, rendering available in 
numerous cases fuels heretofore looked upon as 
undesirable. Colloidal fuel made with pressure-still 
residuals—such as oil, wax tailings, crude oil coke—is 
a success. From these residuals an ashless fuel is 
prepared so low in sulphur that it will command a 
premium because of its value in* making high-grade 
alloy steel. The Submarine Defence Association, 
In response to the wish expressed by the Admiralty, 
extended its research to coal tars. It is possible to 
announce confidently that it is entirely practicable 
to blend petroleum oils and coal tars and so stabilise 
the mixture that the powdered coal, pulverised coke, 
and asphaltic substances will not be precipitated, but, 
instead, will produce a stable liquid fuel that can be 
shipped, piped, and stored. This means that coun- 
tries without oil, like Australia, France, Italy, and 





England, may themselves produce quite half of the 
substances needful to the making of a satisfactory 
liquid fuel. 

It has been found entirely practicable to hold 
suspended in oil for months running from 30 per cent. 
to 40 per cent. of coal. The average size of the coal 
particles is many times that of the graphite particles 
in lubricating compounds. It is possible to combine 
in a stable liquid fuel about 45 per cent. of oil, 20 per 
cent. of tar, and 35 per cent. of pulverised coal, 
thereby replacing more than one-half of the oil now 
used, while securing equal, if not greater, heat values 
per barrel, not to mention a considerable saving in 
cost. 

Regarding the nature of the fixateurs and the pro- 
cess by which they are incorporated with the oil and 
coal, it will have to suffice at present to say that the 
fixateurs and treatments produce a state in which the 
settling force of gravity, operating upon the particles 
somewhat agreeably to Stoke’s Law, is overcome by 
peptisation, absorption, Brownian movement, elec- 
trical factors, and chemical and physical phenomena, 
including such as obtain in the case of colloids and 
metals. The exception, however, is that in the com- 
posite fuel many of the particles are above colloidal 
size. 








Institution of Mechanical Engineers 


A MEETING of the Institution of Mechanical Engi- 
neers was held on May 2nd at the Institution of Civil 
Engineers for the purposes of discussing a paper on 
‘* The Mechanical Properties of Steel, with some Con- 
sideration of the Question of Brittleness,’’ contributed 
by Dr. Hatfield, of the Brown-Firth Research Labora- 
tory. The President, Dr. Hopkinson, was in the 
chair. 

In introducing his paper, a résumé of which we 
publish on page 458, Dr. Hatfield emphasised the 
fact that tests on materials, to be really useful, must 
indicate how parts will behave in the service for which 
they are actually intended and not in some hypo- 
thetical conditions to which the material may never 
be subjected in practice, _The forms of test which 
have been developed with the object of determining 
the characteristics of materials include, besides the 
well-established tensile, compressive, bending, and 
torsion tests, several others of more recent introduc- 
tion, which Dr. Hatfield described as auxiliary tests. 
It is with these auxiliary—impaect, notched bar, and 
alternating bending-—tests that the paper is chiefly 
concerned. Lantern slides illustrating the various 
tests were thrown on the sereen, and the author 
pointed out their mode of application. He also showed 
some graphs plotted with the idea of demonstrating 
how the brittleness of steel, as found out by the 
different methods of test, is affected by hardness or 
tempering. An extensive tabular statement of the 
results of tests of all kinds on eleven different steels 
was also thrown on the screen. This table includes 
a large amount of valuable information, but is too 
lengthy for inclusion here. 

Among the various photographic slides, one of the 
most interesting was one representing the fracture 
of a piece of angle iron. This metal was supposed to 
be shell discard, but proved to be ordinary mild steel, 
and the remarkable thing about it was that a single 
blow from a 14 Ib. hammer broke the bar in two. A 
micro-photograph of a test piece cut from the bar 
showed no unusual features, and the only reason 
which could be assumed for the breakage was the 
intense concentration of stressing caused by a minute 
crack in the edge of the angle. A number of other 
typical micro-photographic slides was thrown on the 
screen, and Dr. Hatfield finished his remarks by 
reiterating the conclusions at the end of his paper. 

Mr. J. Rossiter Hoyle, member of Council, opened 
the discussion by remarking that he appreciated the 
novelty of Dr. Hatfield’s ideas, and emphasiscd the 
importance of employing tests of a nature correspond- 
ing to the stresses which would be imposed on the 
material in actual service. 

Mr. J. Batson, of the National Physical Laboratory, 
was not in agreement with Dr. Hatfield where he 
states that the speed of application and the total 
energy of the blow had no effect on the amount of 
energy absorbed in breaking the test piece. Mr. 
Batson was of the opposite view, and in support 
of his contention jotted down on the blackboard the 
results of some Charpy tests he had made on specimens 
measuring 33 mm. by 30mm. by 160mm. The speed 
of the blow was 28ft. per second in one case and 15}it. 
per second in the other. At the lower speed the results 
were fairly consistent, ranging from 68 to 78 kilo- 
gramme-metres, but at the higher speed there was 
considerable irregularity in the amount of energy 
absorbed in breaking the test piece, the quantity 
varying from 76.5 kilogramme-metres through 136 
up to 154 kilogramme-metres. These tests indicated 
that. there was a critical speed of application of the 
blow above which the test. may give either a high 
or a low value. 

Professor Howe, of New York, remarked that the 
paper provoked opposition, as it was not possible for 
any one test to cover all conditions of service. Thus 
steel had to be suitable for such divergent services 
as those of rivets, piano wires, and razors. Any single 
test could not, he thought, indicate adaptability over 


such @ range, and in our present state of ignorance | 
we should apply several tests. Specially was that 
the case in view of the indirect applicability of tests. 
As an illustration of his point Mr. Howe brought 
forward the case of a man engaging an employee. 
If he wanted a toolmaker or anyone who would have 
to work to fine limits and the applicant had grease 
spots on his waistcoat, the employer would straight- 
way say that he was not suitable. The most instruc- 
tive test was that which most closely approached 
service conditions : tensile tests for, say, bridge parts, 
torsion tests for shafts, and, if the material was to be 
converted into threaded parts, the notched-bar test 
would be good. He suggested the investigation of 
impact tests on un-notched bars, and questioned the 
propriety of using the adjective brittle in connection 
with the condition of metal which broke abruptly 
under notched -bar tests, arguing that if the metal did 
not show brittleness in other tests, and hence was 
classed as naturally non-brittle, it was not fair to 
brand it brittle on account of behaviour under the 
severe conditions of the notched-bar test. Dr. Howe 
thus suggested that a new word should be introduced 
to describe this condition. 

Sir Henry Fowler remarked that it was a pity that 
more publicity was not given to failures of metals, 
and suggested that once a year the Institution should 
meet with the sole object of discussing failures. He 
mentioned, as a case of unusual brittleness, a wagon 
load of 2}in. diameter bars, which broke as they fell 
out of the wagon on to the floor, while one of the two 
locomotive tires, which were the only ones which 
failed on the Midland Railway during the ten years 
preceding the war, broke as it was being lifted out 
of the wagon. ‘Test -pieces cut from this tire, how- 
ever, behaved quite satisfactorily. , Sir Henry thought 
that there was too much ferrite in the steel of the tire 
described and illustrated in Dr. Hatfield’s paper, 
and said that in view of the severe treatment they were 
subjected to in service, in jumping from rail to rail, 
the ordinary static tensile test was of little value in 
proving the qualities of steel intended for tires. 

Major Philpot said that it was not proper to refer 
the energy required to break a specifmen to the area 
of the fracture, as it should really be compared with 
the cubic measurement of the material affected. He 
also gave the following results of fests as showing 
how two steels of otherwise almost identical charac- 
teristics were very diversely affected by impact tests. 





j 


Limit of {| Ultimate Elongation. | Reduction. Impact. 





proportionality. stress. | 
34.8 59.3 26. «6| «(61.9 62.1 
34.8 60.3 | 23 | 44.3 8.0 








Sir Robert Hadfield advocated the Frémont as being 
the best form of impact test and deplored the fact that 
it was not the first of its class used in England. It 
was to he inferred from his remarks that had the 
Frémont been the first test tried by English engineers 
they would not have troubled to develop other some- 
what similar tests. Sir Robert said that the success 
of his firm with steel castings, which was so great that 
they had supplied cast steel gun turrets to the Navy, 
was largely due to the employment of this test, and 
he thought that the advances made in France in the 
production of alloy steels were to be attributed to the 
same cause. He recommended more extended study 
by means of the ultra-microscope and pleaded that 
the International Testing Association should not be 
allowed to fade into obscurity on account of the war 
having precluded German membership. 

After a few remarks by Dr. Thompson, of Sheffield, 
in which he said it was not fair to compare the Arnold 
test on an unnotched bar with the Charpy, Izod, and 
Frémont tests, employing notched bars, Dr. Hatfield 
briefly replied to some of the points raised in the dis- 
cussion, which was adjourned till the next meeting, 
when it is hoped that Dr. Rosenhain will reopen it. 








Ships of the British Navy on August 
4th, 1914. 


By Srr PHILIP WATTS, K.C.B., F.R.S., LL.D., D.Se., 
Hon. Vice-President.* 


THE present paper deals mainly with the British war- 
ships in commission, building and completing in August, 
1914, and the circumstances somewhat prior thereto. 
Some account has also been given of the fleets of our Allies 
and of our enemies, but such accounts can obviously not 
be complete, much less exhaustive. The larger auxiliaries 
of the war fleet, such as floating docks, coaling vessels, 
&c., important as they are, are not referred to in any 
detail in this paper. : 

One feature emerges quite clearly from the. tabular 
matter attached hereto, and that is the great homogeneity 
of the several fleets at the outbreak of war. During the 
early stages of the construction of our armoured battle- 
ships guns rapidly increased in power, armour increased 
in thickness, and the disposition of the guns was constantly 
being varied with the object of securing powerful bow and 
stern fire and commanding as much as possible an all- 
round fire. Speeds, however, for many years were kept 
at about 14 knots. 

Many improvements, particularly as regards armour 
protection, were made in designs prepared by Sir. William 
White, some of which have been duly described in our 
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‘* Transactions.”” The feature of a main armament 
consisting of a pair of heavy guns at each end of the vessel, 
and a secondary armament wholly or mainly of 6in. guns 
disposed in the space between them, was adhered to in 
battleships designed by him up to and including the 
‘** King Edward” class. Many of these vessels, e.g., the 
eight vessels of “King Edward VII.” class, viz., King 
Edward VII. herself, and Hibernia, Africa, Britannia, 
Zealander, Hindustan, Dominion, and Commonwealth ; 
the five vessels of the ‘‘ Duncan ”’ class, viz., Duncan her- 
self, and Cornwallis, Albemarle, Exmouth, and Russell, 
and a number of others were in our commissioned fleets 
in August, 1914. 

After I became Director of Naval Construction in 1902 
the design of the battleships for the 1903-4 programme 
came up for consideration. It was at length decided that 
they should have a powerful “all big-gun ’’ armament of 
two calibres, viz., four 12in. guns and twelve 9.2in. guns. 
The design had been completed early in 1903 and approved. 
The vessel, the first, which was to be named Lord Nelson, 
had a pair of 12in. guns in a gun-house at each end of the 
ship, and three pairs of 9.2in. guns in gun-houses on each 
broadside between the 12in. gun-houses, all on the upper 
deck. Later on, however, it was decided to postpone 
building from this design till the following year, and: to 
build three additional King Edwards for the 1903-4 pro- 
gramme in order to complete the squadron of eight vessels 
of this type. 

An “all big-gun ” armament of single-calibre guns on 
the lines of the design evolved on the Inflexible had been 
considered at the same time with the Lord Nelson design, 
but the two-calibre armament was preferred and the design 
was not gone on with. Admiral Fisher, who was then 
Commander-in-Chief at Portsmouth, was, however, 
strongly in favour of the single-calibre gun arrangement. 

In the Lord Nelson, as afterwards leid down in 1904-5, 
the condition that the vessels of this cless should be capable 
of being docked in the existing docks at Chatham and 
Devonport led to the reduction of the secondary armament 












much greater than had been supposed in the Mediterranean 
and very much more costly than could be entertained by 
the Board of Admiralty. Besides which, it was not quite 
established that, in any case, it would be wise or economical 
to put as many as three pairs of guns together in steps at 
each end of the vessel ; whereas an exceedingly good ship 
could certainly be devised with two pairs of guns so placed. 
This could be protected with side armour to the height of 
the upper deck, as in the Lord Nelson, and the gun-houses 
and decks could be properly protected with armour. On 
working this out it was shown that even this would lead 
to a much bigger and more costly ship than could be 
adopted by the Board. It was, however, recognised that 
this was a type to be aimed at in the future. 

The question was how nearly this design could be 
approached for the sum of money which could be allowed 
for the vessel. It was found that this could be done by 
bringing the two raised gun-houses, one forward and the 
other aft, down to the level of the upper deck, putting 
them one on each broadside, and making sundry other 
modifications, which practically brought the armament 
to that which had been devised on board the Inflexible 
in 1882 by combining the Devastation and Inflexible 
arrangements of armament. 

On further consideration it was decided that a fifth 
turret should be introduced on the middle line near the 
middle of the ship. It was found possible to do this by 
making certain changes and increasing the length of the 
ship, and the design of the Dreadnought was arrived at. 

The principal features of the Dreadnought design 
—Parl. Paper, Gd. 3048 of 1906—are given in my paper of 
1911. Her length is 490ft., her breadth 82it., her dis- 
placement 17,900 tons, horse-power 23,000, and speed 
21 knots. She has three pairs of guns on the centre line 
of the ship and two pairs mounted on the broadside oppo- 
site one another. Eight guns can be fired on either broad- 
side, and four, or possibly six, 12in. guns can be fired 
simultaneously ahead or astern. She also carries twenty- 


four 12-pounder guns and has 5.2lin. submerged torpedo 





as the weight of the eight 15in. 42-calibre guns of the latter. 
Thus there is a great increase in the right-ahead and right. 
astern fire in the Queen Elizabeth, as well as in the broad. 
side fire ; the weight of the projectiles fired in a broadside 
of the l5in. guns of the Queen Elizabeth is 15,360 Ib, 
whilst that of the 13.5in. guns of the Iron Duke is only 
14,000 Ib. : 

The distribution and thicknesses of the armour are also 
shown, the principal thicknesses in the Iron Duke being 
water-line belt 12in., armour above Qin. and 8in., gun. 
houses llin., barbettes 10in., conning tower llin. In 
the Queen Elizabeth the corresponding figures are :— 
Water-line belt 13in., plating above 6in., gun-houses 13in, 
and llin., barbettes 10in., conning tower llin. In the 
Iron Duke the vertical protective plating below the lower 
deck is l}in., in the Queen Elizabeth it is 2in.; the fore. 
castle deck plating is lin. in both ships; the upper deck 
plating over the main portion is 2in. in both ships; the 
middle deck plating is 24in. and lin. respectively in the 
two ships, and the lower plating 2}in. and 3in. respectively, 

The machinery installation of the Iron Duke consists 
of two sets of Parsons marine steam turbines working four 
shafts, all four shafts being available for ahead and astern 
working. Each set consists of one high-pressure ahead 
and one high-pressure astern turbine on the wing shaft 
and one low-pressure ahead and one low-pressure astern 
in the same casing on the inner shaft, which work in series 
on the two shafts on the same side of the middle line of the 
vessel. -When working at about 300 revolutions per 
minute the aggregate power of the complete installation 
was estimated to realise 29,000 shaft horse-power, sufficient 
to give the vessel a speed of 21} knots. On trial the vessel 
attained a speed of 21.6 knots when developing 30,040 
shaft horse-power. The boiler installation consists of 
eighteen Babcock and Wilcox water-tube boilers loaded 
to a pressure of 235 1b. per square inch and arranged in 
three boiler-rooms. 

Bunker space is provided for 3250 tons of coal, and 1500 
tons of oil fuel can be stowed in the double bottom, the 
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to ten 9.2in. guns instead of twelve. In effecting this 
change the middle gun-house of the three 9.2in. gun- 
houses on each beam was reduced in size and provided with 
a single 9.2in. gun. 

Only two vessels of the Lord Nelson type were built, 
the Lord Nelson herself and the Agamemnon. A note 
of these vessels is given in my paper of 1911, including a 
midship section—the shape of the section, as will be 
noticed, is approximately the shape of the Chatham dock, 
into which the vessels had to be capable of entering. 
They are 410ft. lcng, 79}ft. beam, 16,500 tons displace- 
ment, and 18} knots speed. The gun-houses are protected 
with 8in. and 7in. armour and the bases of the gun mount- 
ings by 8in. armour. From the forward 12in. gun position 
to.the after 12in. gun position the side armour is 12in. 
thick in the vicinity of the water-line, and 8in. above this 
to the height of the upper deck. Before and abaft the 
12in. gun position it does not rise to the upper deck and 
tapers towards the extremities. In addition to the main 
armament there are twenty-four 12-pounder anti-torpedo 
boat guns carried upon superstructure and a hurricane 
deck. 

Admiral Sir John Fisher became First Sea Lord at the 
Admiralty in October, 1904. He brought with him from 
the Mediterranean—the “fish pond,” as it was then 
called—several designs of warships, amongst them a design 
of an “all big-gun ” battleship having six pairs of 12in. 
guns all mounted on the middle line, three at each end of 
the vessel, in steps, one close behind another ; so that six 
guns could fire directly ahead and six directly astern, 
those behind firing over those in front, and all twelve guns 
could fire on either broadside. The speed of the ship was 
21 knots. 

Lord Fisher’s twelve-gun battleship was very much 
discussed and very much liked. It was, indeed, similar in 
principle to the Collingwood design. Six guns were placed 
together at each end of the vessel—instead of only two as 
in Collingwood—and the centre portion of the ship was 
available for a secondary armament and other purposes. 
But it turned out that the size of the vessel would be very 
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tubes. Her armour belt is llin. thick amidships; the 
redoubts and gun-houses are llin. to 8in. thick, and the 
protective deck varies from ]}in. to 2fin. 

It is interesting to note that the weight of her armament, 
as increased by the weight of the fifth pair of guns, was 
exactly the same as the weight of the Lord Nelson’s arma- 
ment as building with the reduced number of the 9. 2in. 
guns. 

The ‘‘ Queen Elizabeth ” class were the last Admiralty 
battleships for the designs and structural arrangements 
of which I am wholly responsible ; but the Canada, pur- 
chased from Chile and completed after the war commenced, 
was built under my supervision. The detailed design 
was prepared by Mr. J. R. Perrett, of Elswick. Profile 
plans and sections of the Iron Duke and Queen Elizabeth 
are given—see Supplement. 

All of the Dreadnoughts and Dreadnought cruisers 
have high forecastles and no bulwarks. The large number 
of. big guns with large arcs of training carried by them 
made it difficult to find positions for a secondary arma- 
ment. Down to and including the Colossus and Hercules 
the 12in. guns carried on the broadside firing directly 
ahead reduces the forecastle to a narrow structure; in 
the Orions and more recent ships the forecastle extends 
to the side and is more suitable for housing secondary 
armament. In the Dreadnought herself the biggest gun 
below the 12in. guns was a 12-pounder. Other ships up 
to and including the ‘‘ King George V.”’ class carried six- 
teen 4in. 50-calibre guns, excepting the St. Vincents, 
which carried twenty of these guns; in the Iron Duke and 
since 6in. 45-calibre guns have been carried as secondary 
armament. The position of these guns in the Iron Duke 
and Queen Elizabeth is under the forecastle as far aft as 
they could be got. Twelve were got into the Iron Duke, 
but Lord Jellicoe found that two of these could not be 
used. (See Supplement.) 

The disposition of the main armament in the Iron Duke 
and Queen Elizabeth and the arcs of training are clearly 
shown in the drawings. The weight of the two 13. 5in. 
45-calibre guns on the former ship is practically the same 
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total fuel being sufficient to give the vessel a radius of 
action of over 7500 miles at 10 knots. 

In the Queen Elizabeth the machinery consists of a 
four-shaft installation, also of Parsons marine steam tur- 
bines, two high-pressure ahead turbines and two high- 
pressure astern turbines directly coupled to the wing 
shafts, and two low-pressure ahead and two low-pressure 
astern turbines combined directly coupled to the inner 
shafts. In addition, two cruising turbines are geared to 
the wing shafts for use at cruising speeds. The revolutions 
at full power are 275 per minute. 

Twenty-four water-tube boilers, burning oil fuel only, 
installed in four boiler-rooms and working at a pressure 
of 235 1b. per square inch, supply the requisite steam at 
a pressure of 170 lb. at the turbines. 

The designed power of the machinery was 56,000 shaft 
horse-power, sufficient to give the vessel a speed of 25 
knots, these figures being considerably exceeded upon the 
trials of the various vessels of each class. 

The building of a satisfactory vessel of the Dreadnought 
type such as is represented by the Orion was not at first 
practicable owing to want of money. From time to time 
more money was placed at the disposal of the Board for 
the cost of new construction, and especially for the cost 
of individual ships of the ‘“‘ Dreadnought ”’ class. 

Starting from the programme year 1900-1, the amounts 
of money asked for in the Navy Estimates for new con- 
struction in each programme year were as set out in the 
table on page 449. 

The Dreadnought herself was laid down in October, 1905. 
From that time onwards till 1908-9 it will be seen there 
was a steady drop in the total amount asked for as the 
yearly vote for new construction. From the year 1909-10 
onwards there was an almost continuous rise in the amount 
of money Parliament was asked to vote for new construc- 
tion. It was mainly in this latter period that the develop- 
ment of the later Dreadnoughts took place, on account 
of the greater amount of money available for the increase 
in the fighting qualities of this class of ship. The Orion 
and Colossus were laid down in 1909-10. Queen Eliza- 
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beth was completed in the programme year 1914-15. 


The cost of these ships therefore had to be met mainly in 
the years 1909-10 to 1914-15. 


Amounts for New Construction in Naval Estimates. 
First Lord. First Sea Lord. 


£ 
1900-1 8,460,146 Rt. Hon. G. J. Goschen Lord Walter 
Kerr 
1901-2 9,003,256 Lord Selborne Zs 
1902-3 9,058,520 e ‘ A 
1903-4 10,136,430 <i fs 


1904-5 11,654,176 y 
1905-6 9,566,002 ne 
1906-7 9,235,000 Lord Tweedmouth > 
1907-8 8,100,000 - pe 
1908-9 7,545,202 * 

1909-10 8,885,194 Rt. Hon. R. McKenna 
1910-11 15,279,830 “a 

1911-12 15,063,877 a 4 
1912-13 13,971,527 Rt. Hon. W.8. Churchill Sir F. Bridge- 


Sir A. Wilson 


man 
1913-14 13,276,400 ” H.S.H. Prince 

Louis of 

Battenberg 
1914-15 15,282,950 oi ‘ 


It will be seen that for 1911-12 Mr. McKenna obtained 
the sum of £15,063,877 for new construction, which was 
a larger sum than any previous First Lord had obtained 
from Parliament. This record was again raised by Mr. 
Winston Churchill, who framed his “ Peace” Naval 
Estimates for 1914-15 on the basis of £15,282,950 being 
required for new construction in that year. 

All of the Dreadnought battleships and cruisers down to 
and including the Queen Elizabeth were carefully designed 
to be safe against the explosion of two torpedoes in any 
position. The subdivision is very carefully arranged, the 
main bulkheads being unpierced by water-tight doors, 
&c., to a height of 9ft. above the water-line, and sufficient 








of Admiralty has to consider this matter in the case of each 
new design and to decide upon the particulars of each 
feature to be embodied in it. Prior to the outbreak of 
the recent war the question when under review had to be 
decided mainly by the light of careful consideration of 
various possibilities, in which conjecture and reflection 
as distinct from actual hard-won experience was unavoid- 
ably the predominating element. 

Lord Jellicoe very fairly mentions the superiority of the 
German shells used at Jutland over our own shells used in 
that action, and I wish to submit my opinion that our 
battle-cruisers at Jutland suffered far more severely from 
the excellence of the German practice and of the German 
shells than they did from any relative thinness of armour 
in our ships in comparison with that of the German ships. 
It is probable that the German squadron had very exact 
information from their airships as to the nature of the 
forces advancing to meet them, together with the exact 
range long before they came in sight. Besides which it 
is possible that the Germans have gyroscopic control for 
fixing the elevation of their guns, which would have given 
them very great advantage in this particular engagement. 


EVOLUTION OF THE CRUISER TYPE. 


The recent evolution of our cruisers has been along two 
distinct lines of progress. One line of progress led us to 
the battle-cruiser Tiger, the other to the Arethusa of the 
so-called light cruiser type (see Supplement). Both types 
have rendered excellent service during the war, and both 
types have suffered considerable losses. 

The development of the battle-cruiser type from earlier 
cruisers down to and including the Lion and Princess 
Royal has been dealt with in my 1911 paper. 

The distribution of the main armament in the there 
Invincibles and in the three Indefatigables is shown in 





which work in series and are directly coupled to the two 
shafts on the same side of the middle line of the vessel, the 
two shafts working together. The boilers, thirty-nine in 
number, installed in five separate water-tight compart- 
ments, are of the Babcock and Wilcox water-tube type, 
the furnace fronts being arranged for burning oil fuel in 
conjunction with coal when desired. Stowage is provided 
for 3320 tons of coal and 3480 tons of oil fuel. 

The Tiger was the last of the battle-ceruisers for the design 
and construction of which I am responsible. 

The first occasion when our Dreadnought type of arma- 
ment was in action with the enemy was on December 8th, 
1914, when the Canopus, Invincible, Inflexible, Carnarvon, 
Cornwall, Kent. Gloucester, Bristol, and Macedonia, all 
under the flag of Sir F. Doveton Sturdee, successfully 
engaged and destroyed the German squadron under the 
flag of Von Spee. The heavy and long-range armament 
of the Inflexible and Invincible decided the issue of the 
day. The victory completely wiped out the naval con- 
sequences of the disaster to Admiral Cradock’s squadron 
and himself at Coronel, and was a complete vindication 
of the policy of the Admiralty in putting such a powerful 
armament as eight 12in. guns in such swift cruisers as the 
Inflexible and Invincible. 

The development of the light cruiser type up to the 
design of the ‘““ Weymouth” class was dealt with in my 
1911 paper. The following are the successive steps from 
the ‘ Weymouth ” class to the “ Arethusa *’ class :— 

The Weymouth was laid down in 1910. She hada length 
of 430ft. between perpendiculars, a breadth of 48ft. 6in., 
a draught of 15ft. 6in., and a displacement of 5250 tons. 
Her armament consists of eight 6in. 50-calibre guns, four 
3-pounder guns, and two 2lin. submerged broadside torpedo 
tubes. One of the 6in. gunsis carried on the middle line on the 
forecastle right forward, two are carried on each broadside 
on the forecastle deck amidships, one on each broadside 
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stability provided in each case to ensure the vessel not 
capsizing from loss of stability due to the flooding of com- 
partments. The latter provision usually led to large 
metacentric height and a tendency to roll even with large 
bilge keels ;* but it has been accepted as necessary for 
the safety of the vessels. Three Dreadnoughts have been 
seriously damaged by torpedoes and/or mines, but—assum- 
ing that the Audacious was finally lost, from the action of 
the sea—they have withstood the attack. 

In the case of the Marlborough, at 6.54 p.m. on May 31st, 
1916, she was torpedoed in the Jutland fight, but was 
able to fight on ; commencing at 7.12 p.m. she fired four- 
teen rapid salvoes at a ship of the ‘‘ Konig ”’ class, which 
was seen—presumably as a result of these salvoes—to 
turn out of her line. It is true that later on the Marl- 
borough got into difficulty by tho continued entry of water 
and had to ease down in speed. She, however, arrived 
in the Humber at 8 a.m. on June 2nd, thirty-seven hours 
after she had been torpedoed, and in the meantime had 
driven one of the Konigs out of the line of battle. She 
was afterwards taken to the Tyne for repairs, which were 
speedily effected ; she subsequently joined the fleet and 
now appears in our Navy List as an effective ship. 

In dealing with our heavy losses at Jutland, Lord Jellicoe 
Stated that our ships were inadequately protected by 
armour as compared with the German vessels of the 
battle-cruiser type. Whether it is better to have greater 
sun power or greater protection is a naval question, but 
1 may well be the case that our superiority in gunfire was a 
very large and possibly dominant feature in bringing about 
the present naval position. Where there is equality of 
displacement and equal skill in designing any difference 
in rival ships must necessarily involve some features in 
which each vessel is inferior to the other. Every Board 
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Fig. 10, Plate VII., of my paper of 1911. They have four 
turrets, each containing two 12in. guns, one on the middle 
line right forward, one on the middle line right aft, and 
one en échelon on each broadside ; but the broadside guns 
of the Indefatigables are more en échelon than those of the 
Invincibles, thereby increasing the are of training of the 
guns when firing across the deck. The forward turrets 
and the two en échelon turrets are on a long forecastle 
and the right-aft turret is on the upper deck. In the 
Lion, Queen Mary, Princess Royal, and Tiger all of the 
turrets are placed on the middle line, which has been 
effected by placing one of the en échelon turrets on a bar- 
bette immediately abaft the foremost turret and moving 
the other into the middle line in about the same position 
longitudinally. 

The arrangement is shown clearly in a drawing—see 
Supplement. The same long forecastle is retained, 
enabling ten of the twelve 6in. guns of the secondary arma- 
ment to be efficiently housed in an armoured battery of 
5in. and 6in. armour, the remaining two 6in. guns being 
carried in 6in. casemates on the forecastle deck. 

All the principal thicknesses of armour are also shown ; 
the water-line belt 9in., belt below water-line 3in., upper 
belt 6in., barbettes and gun-houses Qin., conning tower 
12in.; the various decks have protective plating varying 
from 3in. to lin., and the vertical protective bulkheads 
to magazines and shell-rooms vary from 2}in. to lin., 
all of the protective plating being of high-tensile steel of 
special protective quality. 

The machinery of the Tiger is capable of developing 
an aggregate shaft horse-power of 108,000, giving her a 
speed of 30 knots. It consists of a four-shaft installation 
of Brown Curtis marine steam turbines, arranged in two 
sets, each set consisting of one high-pressure ahead 
turbine and one high-pressure astern turbine on the wing 
shaft, one low-pressure ahead turbine and one low-pres- 
sure astern turbine in the same casing on the outer t, 
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on upper deck abaft the forecastle, and one on middle line 
on upper deck right aft. 

She has a nickel steel protective deck 2in. amidships, 
reduced to lin. and in. at ends; over the steering gear 
the plating is 2in. thick; her conning tower is of 6in. 
armour. Her machinery, which consists of a four-shaft 
installation of compound reaction marine steam turbines, 
is of 22,000 shaft horse-power, and her speed 25.6 knots. 
Steam is supplied by twelve water-tube boilers of the 
Yarrow small tube type, with a steam pressure of 235 lb. 
capable of burning either coal alone or coal and oil in 
combination. Her fuel capacity is 1290 tons of coal and 
260 tons of oil, giving the vessel a radius of action of 
5610 miles when steaming at 10 knots. There are four 
vessels of this class. 

The nine vessels of the “Chatham” class were com- 
menced the following year. They are of the same length 
as the Weymouth, lft. more beam; seven of them had a 
displacement of 5400 tons and two of them a displacement 
of 5440 tons. Five of these vessels have the same arma- 
ment as the ‘‘ Weymouth ”’ class ; three of them have one 
additional 6in. gun, and one of them has an extra 3in. gun. 

In this class a marked advance was made in protective 
material carried on the sides, which consists of nickel steel 
2in. thick over the main portion of the vessel, reduced to 
lin. at the forward extremity, so that the total side 
plating is 3in. thick amidships reduced to Ijin. at the 
forward extremity and ljin. at the after extremity. The 
nickel plating extended from 2ft. 7in. below the water- 
line to the upper deck over the machinery spaces. Before 
and abaft these spaces it extended to 3ft. below the upper 
deck. The vessels had a conning tower of 6in. armour as 
in the ‘*‘ Weymouth ” class, : 

These vessels were fitted with twin,;screw machinery 
driven by turbines of the impulse reaction type, there being 
one ahead reaction turbine, one ahead impulse turbine, one 
astern reaction turbine, and one astern impulse turbing 
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combined upon each shaft. It was of 25,000 shaft horse- 
power and the speed attained varied from 25} knots to 
26 knots. The boilers were similar to those in the ‘* Wey- 
mouth ” class, and with a bunker capacity of 1165 tons of 
coal and stowage space for 250 tons of oil fuel the vessels 
had a radius of action of 4680 miles. 

The Arethusa—see Supplement—was commissioned in 
August, 1914, and went into action within three days of 
leaving the builders’ hands. Her length was 410ft. 
between perpendiculars and 436ft. over all; her breadth 
was 39it.; her depth moulded was 23ft. Jin. Her draught 
of water to the designed normal line was 13ft. forward 
and I4ft. aft, the corresponding displacement being 
3500 tons. As will be seen, she had a forecastle extending 
to her forward boiler-room, the freeboard being 2I1ft. 
Her armament, which is shown on the profile and plan. 
consisted of :—Two 6in. guns mounted on the middle 
line of the vessel, one on the forecastle forward and one on 
the upper deck aft ; six 4in. guns on the upper deck, three 
on each broadside ; one 4in. high-angle anti-aircraft gun 
on the upper deck aft; one 3-pounder saluting gun; 
one .303in. Maxim boat and field gun; four twin 2lin. 
above-water centre pivot torpedo tubes mounted on the 
upper deck, two on each broadside. 

For the length of the machinery space the sides of the 
vessel were protected by a belt of protective plating, 
having a total thickness of 3in., extending from 2ft. 6in. 
below the designed water-line to the upper deck. From 
the forward end of this belt to the stem a belt of slightly 
less depth was worked having a thickness of 2}in. reduced 
to l}in. at the forward end. A similar belt was worked 
abaft the machinery spaces to the forward end cf the 
steering compartments, the thickness being 2}in. reduced 
to 2in. at the after end. This plating was of a high- 
tensile steel of special protective quality. Over the 
steering gear a turtle back shaped protective deck was 
worked of plating lin. in thickness. 

A conning tower of steel armour was mounted on the 
forecastle, the sides being 6in. thick and the roof 2}in. 
thick. The communication tube had a thickness of 4in. 
The machinery consisted of a four-shaft installation of 
marine steam turbines, each shaft being coupled direct 
to an independent turbine of the combined impulse and 
reaction type, each independent unit consisting of one 
ahead and one astern turbine in the same casing. The 
total shaft horse-power of the complete installation was 
40,000 at about 590 revolutions per minute, the working 
pressure at the turbines being 185 lb. per square inch. 
She was the first cruiser in the British Navy to be fitted 
with boilers burning oil fuel only, machinery of this type 
having previously been installed in destroyers and torpedo 
boats only. 

Steam was supplied by eight separate water-tube boilers 
loaded to 236 1b. pressure per square inch, fitted in two 
boiler-rooms. The designéd speed with the vessel at her 
normal displacement and the machinery developing 
40,000 shaft horse-power was 30 knots. The oil fuel tanks 
had a capacity of about 810 tons. The vessel had a single- 
tripod mast carrying a control top. As will be seen from 
the tables, a number of these vessels were built with slight 
variations from the Arethusa after the commencement of 
the war. 

Fioti.ta LEADERS. 


The Swift, referred to in the author’s 1911 paper as a 
destroyer of special type, was the precursor of a group of 
similar vessels whose functions are indicated by the name 
** flotilla leaders,” since given to them.- Profile and plans 
of the Swift are given—see page 448. She was built by 
Messrs. Catmmell Laird and Co. and completed in 1910. 
Her length between perpendiculars is 345ft., length over 
all 352ft. 1lin., breadth 34ft. 2in., depth moulded 21 ft. 6in., 
displacement at a mean draught of 12ft. 1}in. is 2207 tons. 

The armament consists of four 4in. 40-calibre 26 cwt. 
quick-firing guns, two mounted on the forecastle, one on 
the middle line on the engine-room casing, and one on a 
raised platform on the centre line of the vessel at the after 
end of the upper deck; two 18in. centre pivot torpedo 
tubes mounted on the centre line of the upper deck, one 
over the forward engine-room and one just aft of the after 
engine-room. 

The designed speed was 35 knots, the designed power of 
the machinery being 30,000 shaft horse-power. She had 
four shafts driven by Parsons marine steam turbines 
arranged in two engine-rooms. The steam generating 
plant consists of twelve boilers of the Laird Yarrow type 
fitted for burning oil fuel only and arranged in four boiler- 
rooms. The oil fuel tanks for use in war time have a 
capacity of 282 tons, whilst 103 tons additional fuel can 
be carried in the peace tanks. The radius of action at 
full power is 395 miles, and at 15 knots 2335 miles. The 
complement consists of 130 officers and men. 

In addition to the Swift, four vessels of closely similar 
dimensions and somewhat less power, but with six 4in. 
guns instead of four, had been laid down by Messrs. J. S. 
White for the Chilean Government under my supervision, 
and were purchased by the Admiralty on the outbreak of 
war. 

DESTROYERS. 


The twenty destroyers referred to in the author’s paper 
read before this Institution in 1911 form what is now 
known as the‘ I”’ class. They are of the same dimensions 
and carry the same armament as the “ Acorn” class 
immediately preceding them, and are generally of the same 
speed. In six of them, however, propelling machinery of 
15,500 to 16,500 shaft horse-power was installed, giving to 
these vessels a maximum speed of 28 to 30 knots, as com- 
pared with 27 knots for the class generally. Three addi- 
tional vessels of this class, forming part of the 1910-11 
programme, but not laid down until July, 1911, were 
made 15ft. longer than the rest, and Parsons turbines, 
having a total shaft horse-power of 20,000 on two shafts, 
were installed, giving a further increase of speed to about 
32 knots, or 5 knots more than that of the majority of the 
vessels of the class. 

In 1911-12 twenty destroyers of what is now known as 
the “ K ” class were laid down from Admiralty designs. 
As will be seen from the particulars given in the tables, 
the length and displacement of these vessels are consider- 
ably greater than those of the “‘ 1” class, permitting an 
increase of 51 per cent. or more in power of the propelling 
machinery with the consequent increase in speed, and of 
the substitution of a 4in. gun for the two 12-pounder 
guns carried in the previous vessels. One of these vessels, 





the Hardy, built by Messrs. Thornycroft, has a Diesel 
engine installation for cruising at low speeds, in addition 
to the Parsons steam turbines used for high powers, an 
experiment the result of which will be awaited with interest 
by those concerned in the development of the internal 
combustion engine for ship propulsion. 

In 1912-13 eighteen destroyers of the ‘‘ L”’ class were 
laid down; they are practically the same as the ‘ K ” 
class, except for the addition to the armament of two tor- 
pedo tubes and a 2-pounder pom-pom. They are all twin- 
screw vessels, and two are fitted with geared turbines per- 
mitting a considerable reduction in the rate of revolution 
of the propellers and a gain in propeller efficiency. 

In 1913-14 thirteen destroyers of the “‘M” class, of 
which six were designed by the Admiralty and the 
remainder by the builders, were Jaid down before the com- 
mencement of the war. The difference from the “ L” 
«lass is slight, most of these vessels being 5ft. longer, and 
there is an increase of propulsive power accompanied by a 
reversion in the case of eight of the thirteen vessels to 
triple screws. 

The principal dimensions of this class are :—Her length 
between perpendiculars is 265ft., overall 273ft. 4in., 
breadth moulded is 26ft. 8in., depth moulded 16ft. 3in. 
The displacement at a mean draught of 9ft. 3in. is 1008 
tons. The armament consists of three 4in. 40-calibre 
quick-firing guns, all mounted on the centre line of the 
vessel, one forward on the forecastle, one amidships be- 
tween the funnels, and one on the upper deck aft; two 
2-pounder pom-poms, one on each side at the after end of 
forecastle, and four 2lin. torpedo tubes, twin mounted on 
centre pivot mounts on the centre line of the vessel over 
the engine-room. 

The machinery, capable of developing 25,000 shaft 
horse-power, consists of a three-shaft installation of 
Parsons marine turbines. The high-pressure turbine is 
coupled direct to the centre shaft and exhausts into two 
low-pressure turbines, each of which is direct coupled to 
a wing shaft. A high-pressure cruising turbine is coupled 
by means of a clutch and suitable gearing to the forward 
end of the low-pressure turbine on the port shaft, and an 
intermediate-pressure cruising turbine is similarly fitted 
on the starboard shaft. These cruising turbines are 
arranged to work in series with the high-pressure turbines. 
An astern turbine is incorporated in each low-pressure 
turbine casing. When working at full power the main 
turbines run at about 750 revolutions per minute, the 
power generated being sufficient to maintain a speed of 
34 knots per hour when the vessel is in the normal con- 
dition. 

The boilers are of the Yarrow water-tube type, three in 
number, having a working steam pressure of 250 1b. per 
square inch, fitted for burning oil fuel only. They are 
installed in two separate boiler-rooms, two in the forward 
room and one in the after room; the uptakes from each 
boiler leading into a separate funnel. 

The capacity of the oil fuel tanks for use in war time is 
248 tons, whilst an additional 33 tons can be carried in 
the peace tanks. The radius of action of the vessel is 
580 miles at full speed and 2240 miles at 15 knots. The 
complement consists of 76 officers and men. 

No class of vessel has seen harder service or has been 
more indispensable than the destroyer during the war ; 
the casualty list has been very heavy and many of the 
vessels comprised in the numbers given above, which refer 
to the construction programmes, are no longer existing, 


SUBMARINES. 


In the author’s paper read before this Institution in 1911 
an account was given of the British submarine boats up to 
and including the “‘ C”’ class, while the existence of the 
** D ” class was mentioned, though the particulars of these 
vessels at that time were kept secret. The leading dimen- 
sions and particulars of these boats are now given in the 
list annexed to the present paper. 

In these vessels a more radical departure from the paren 
Holland type of submarine was made than in the “ A,” 
“ B,” and * C” class boats, the shape of the hull being 
quite different, consequent on the introduction of external 
main ballast tanks, the adoption of twin screws driven by 
vertical four-cycle Diesel engines instead of the single- 
screw driven by horizontal petrol engines in the previous 
boats, the disposition of the two bow torpedo tubes 
vertically instead of horizontally, and the provision of a 
stern torpedo tube. These departures from the previous 
type were made with the objects of increasing the endur- 
ance of the boats at sea and of eliminating the risks attend- 
ing the use of gasolene. The external tanks enabled the 
reserve of buoyancy to be increased from the 10 per cent. 
or less of the previous boats to 25 per cent., thus rendering 
the boats less liable to founder suddenly in case of collision 
or similar accident and making them more habitable at 
sea. Although habitability and safety could have been 
increased by greater increase of reserve of bnoyancy, it 
was considered undesirable to incur the great complication 
and bulk of flooding and venting apparatus necessary to 
deal with the ballast water representing reserve of buoy- 
ancy with the rapidity which is essential for the efficiency 
of any submarine boat. The economies effected by the 
improved conditions of propulsion at the surface and the 
greater quantity of fuel carried gave the “ D” class a 
radius of action at 11} knots about 25 per cent. greater 
than that of the ‘“‘ C” class at 9 knots, but their most 
important advantage was their improved habitability, 
as the radius of action of the ‘‘ C”’ class boats calculated 
from their power, speed, and fuel supply was already 
greater than the power of the crew to endure a3 a matter 
of routine the confinement and discomforts of existence 
at sea in these small boats in bad weather. The vertical 
arrangement of the bow torpedo tubes enabled the resist- 
ance to propulsion of the vessel to be somewhat reduced 
as compared with the horizontal disposition of tubes, and 
the addition of the stern torpedo tube was an experiment 
rendered possible by the increased size and altered shape 
of the vessel as compared with the “* C ” class. 

A 12-pounder on a mounting housed inside the super- 
structure which was operated by compressed air so as to 
pass rapidly from the firing to the housing position was 
installed on submarine D 4, and is believed to furnish the 
first instance of the mounting of artillery on a submarine 
boat. The gun and mounting were not enclosed in a 
water-tight casing, and were thus exposed to the sea water 
whenever the boat dived. Considerable doubt was felt 
at the time of this experimental installation whether the 





delicate mechanism would long. survive this treatment, 
but experience appears to have shown that effective 
measures can be taken to prevent undue corrosion and 
deterioration even under these adverse conditions. The 
provision of torpedo tubes firing on the broadside was also 
considered in the ““D” design, and had some influence 
on the shape of hull adopted; but it would have been 
necessary to increase the size of the vessel in order to insta]] 
such tubes, and at the time financial considerations pre. 
vented the acceptance of any more costly submarine than 
the “D” design. 

A demand for broadside torpedo tubes co-existing with a 
determination not to accept any form of discharging frame 
such as the French used outside the boat, and inaccessih]e 
in the submerged condition, had always existed in the 
submarine service, and became more insistent as the boats 
increased in size, on account of the danger of collision 
with the target ship or other following in line, after firing 
a torpedo from a bow tube at short range. Two broadside 
torpedo tubes, one firing on each beam, were introduced 
in the ‘‘E”’ class submarines of the 1910-11 programme, 
and were the chief cause of the difference in dimensions 
between this class and “D”’ class. The increased size 
had, of course, its natural concomitant in increased power, 
speed, habitability and radius of action, as shown by the 
particulars given in the annexed table. At the time of 
the design of the ‘ E ”’ class opinion in the submarine ser. 
vice was so strongly against bow torpedo tubes that the 
omission of such tubes altogether in this design was 
seriously considered, and ultimately one tube only was 
fitted in the first vessels of the class, though the two tubes 
were reintroduced on the ‘‘E” class design of 1911-12, 
without increase of dimensions, as it was found that the 
weight saved in the estimates for the first design per 
mitted this fo be done. In the “ E ” class design a system 
of water-tight subdivision of the main hull by transverse 
bulkheads was introduced for the first time in British 
submarines, thus increasing the safety of the boats in the 
ease of accident and greatly increasing the strength of the 
hull against external pressure, see page 449. 

Previously to this design the small size of the boats and 
the undesirability of isolating from their officers men con- 
trolling the operations, vital in an emergency, of flooding 
and emptying ballast tanks, had prevented the sub. 
division of the main working space by water-tight bulk- 
heads, although for other reasons this course was obviously 
desirable. 

These vessels, like previous British boats, had been 
designed with sufficient strength of hull to have a reason- 
able factor of safety at a depth of 100ft., beyond which it 
was considered that a submarine would never descend 
voluntarily. The events of the war have shown that 100ft. 
was an inadequate depth for which to design submarine 
boats, and it is fortunate that these very strong and heavy 
transverse bulkheads, which were not taken into account 
in the strength of hull calculations, were in existence. 

The ‘‘E” class submarines have formed the most 
important part of our submarine flotilla during the war, 
and the reports of their efficiency and of their ability to 
stand the rough usage of active war service have been very 
satisfactory. In addition to the boats referred to above, 
which may be considered to be in the main line of develop- 
ment of British submarines, mention should be made of 
S 1, designed by Messrs. Scott and Co., of Greenock, the 
““V” class, by Messrs. Vickers, and the ‘‘ W”’ class, by 
Messrs. Armstrong, Whitworth and Co., Limited. 

The design of S 1 was based on that of the submarines 
previously built by the Fiat San Giorgio, of Spezia, for the 
Italian and other Governments, though very much larger 
than any other boat built to this design at that date. 
This vessel is chiefly interesting from her size, and from 
the fact that on account of the high surface speed aimed 
at, steam propelling machinery was adopted for the first 
time in any British submarine, internal combustion engines 
of the power required being in the experimental stage at 
that time. The “‘V” class are remarkable boats from 
the high surface and submerged speeds, and the high 
reserve of buoyancy aimed at in the design on compara- 
tively small dimensions. The designs of the “*W”’ class 
are based on that of the French submersibles of the 
‘* Pluviése ” class as modified by their designer, Monsieur 
Laubeuf, in his subsequent association with Messrs. 
Schneider et Cie., of Creusot. These vessels are remarkable 
for the ingenuity of their double hull construction, their 
unusually excellent control when diving, which has been 
obtained as the result of scientific experiments carried 
out with all types of submarines in the French Navy for 
a considerable period, and for the technical excellence 
and practical efficiency of all detailed designs in connection 
with their flooding, venting, electrical, and subsidiary 
installations. They are particularly interesting from the 
fact that the German submarines, which have been so 
efficient and so infamous during the war, were copied 
originally from the earlier Laubeuf design, and clearly 
show their parentage even in their latest and largest 
development. 

The four boats of the “‘W ”’ class were transferred by 
the Admiralty shortly after their completion to our 
Italian allies, and have rendered striking services during 
the war. 








PRESENT-DAY AND PRE-wak Costs oF Exectric LiGHTING 
INSTALLATIONS.—We have received from 1yler and Freeman, 
40, Chancery-lane, a small booklet comparing costs of electric 
lighting installations based on present-day and pre-war prices. 
The costs are given for a number of typical buildings wired either 
in steel conduit or wood casing, or either installed on the ‘* Turn- 
head” system or with open wiring on porcelain cleats. The 
present prices are apparently from 100 to 140 per cent. higher 
than the pre-war prices. 

Tue InstTiTvuTION or Civii. Encrneers.—At the meeting of 
the Institution of Civil Engineers on Tuesday, April 29th, there 
were elected as honorary members of the Institution, H.M. the 
King of Italy and H.R.H. the Prince of Wales. It was announced 
that the Council had made the following awards for papers read 
and discussed at the meetings during the session 1918-19: 
A Telford Gold Medal to George Hughes (Horwich): a Telford 
Gold Medal and an Indian Premium to R. B. Joyner, C.I.E. 
(Bombay) ; a Watt Gold Medal to W. S. Abell, M. Eng. (London); 
a George Stephenson Gold Medal to the Hon. R. C. Parsons, 
M.A. (London) ; a Webb Prize to F. E. Gobey, O.B.E. (Horwich); 
Telford Premiums to James Caldwell (London) and H. B. Sayers 
(London), J. Reney Smith (Liverpool), and F. W. Scott, M.E. 
(Benoni, Transvaal); and a Manby Prize to E. L. Leeming, 
M.8c. Tech. (Manchester). 
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Optical Method of Shaft Alignment.* 
By Caprain, WILLIAM NORRIS, United States Navy. 


Tue United States steamship Mississippi had reported 
excessive vibrations, under way, in the vicinity of the star- 
poard inboard propeller, with leakage around strut palms 
and hull plate seams. As the spring bearings of No. 2 
shaft had occasionally given trouble, it was believed desir- 
able to check alignment of this shaft at the first opportunity. 

The Mississippi was docked, June, 1918, the starboard 
inboard propeller and stern tube shafts removed, tested 
in the shop, and found true within .010in. A line, the 
usual wire, was centred in the inboard and outboard stern 
tube bearings and carried through the strut. The strut 
appeared to be so far out of line that it was decided to re- 
check, using the optical method recently developed at 
the Norfolk Navy Yard. Measurements taken checked 





section is cut out of this tube and the target proper is 
fastened over the opening. The target consists of a frame- 
work of brass with 4/,,in. holes drilled on */,,in. centres 
around the sides of the frame and waxed linen thread laced 
through these holes as shown in Fig. 2. The particular 
system. of co-ordinates used is to facilitate the reading 
of the exact point where the cross hairs of the transit strike 
the target. The centre of the target, the intersection of 
the two diagonal threads, was located at the centre of the 
bore of the strut hub. The electric light leads ran through 
the tube and stern tube. The centring spiders 8, Fig. 2, 
were located in the inboard and outboard stern tube 
bearings with their centres coincident with the centre of 
bore of the bearings. These two spiders formed locating 
points for establishing the line of sight. 

After locating the spiders in the stern tube and the target 
in the strut hub the expansion tube and blanks were bolted 
in place, the air test for tightness made, and the ship 
floated. 





FIG, 1—WATER-TIGHT TUBE 


very closely with the ordinary line, the measurements 
showing the centre of the bore of the strut 7/,,in. low and 
3/,,in. outboard, in the docked condition, with respect to 
the centres of the stern tube bearings. 

The port inboard propeller and stern tube shafts were 
then removed and alignment checked as in the case of the 
starboard inboard shafting, the centre of the strut in this 
case being down °/;,in. and outboard }in. 

It was thought that this condition might be caused by 
docking, as the ship had been on the blocks for several 
days without the overhang of the stern being supported 
from the dock floor. At this time other urgent docking 
work required that the Mississippi be undocked, and during 
the undocking the opportunity was taken to determine 
whether or not the stern would rise or fall relative to the 
structure as a whole when the vessel was water borne. 
The result of this investigation indicated an actual sagging 
of the stern when the vessel floated. Measurements~of 
this deflection were taken with a surveyor’s level mounted 
on deck close to the after turret, readings being taken 
before the dock was flooded and with the vessel afloat. 

Two facts were thus determined : first, as docked, the 
struts for Nos. 2 and 3 shafts were considerably out of line 
with reference to the stern tube bearings ; secondly, there 
were indications of sagging of the stern relative to the hull 
as it had rested on the blocks when the vessel was floated. 
It was thus necessary to determine the alignment of the 
strut with respect to the stern tube bearings with the vessel 
afloat, and the method of determining this is described 
as follows :— 

In general, the scheme was to project a beam of light 
from a target located in the strut through the stern tube 
to a surveyor’s transit located in the shaft alley, a 6in. 
water-tight tube being fitted between the forward face of 
the strut hub and the outboard stern tube bearing, the 
after face of the strut hub being blanked off. Spiders 
carrying perforated centres were located at the exact 
centre of bore of both inboard and outboard stern tube 
bearings. Then by locating a transit so that the cross 
hairs were in line with the centres of the stern tube bear- 
ings @ line of sight was established which, when projected 
on to the target in the strut, showed directly the deflection 
of the centre of the strut with reference to the stern tube 
bearings. 

Fig. 1 shows the water-tight tube from strut to stern 
tube and the method of securing, also the flexible flanged 
joint to take up any changes in the hull structure, allow 
for expansion and any deflection that might be due to 
buoyancy of the tube. As a precaution in case the tube 
should carry away the inboard end of the stern tube was 
also blanked off, a hole being left to lead the electric light 
wires through to the target and a 3in. hole through which 
to sight the transit, the latter hole being tapped and a 
pipe plug, and also a wooden plug, kept close at hand for 
use In emergency. After the tube had been rigged and 
be'ore the dock was flooded air pressure was put on the | 
stern tube, connecting tube and struts to test for leaks, 
and several holes were found in the hub of the strut, which 
were plugged. The target T, Fig. 2, was secured in the 
strut before the connecting tube was secured in place. 

The target consists of a 3in. diameter brass tube 12in. 
long, mounted on a piece of brass plate and carrying on | 
the inside of it two electric lights—carbon. A 2}in. square 





* From the Journal of the American Society of Naval Engi- 
neers, b 


The transit was adjusted approximately at any con- 
venient time after the stern tube spiders were installed 
and seeured, and checked after the vessel was afloat. A 
special base plate B, Fig. 2, was found very convenient 
for quickly locating the transit. 

With the above equipment in place and the light turned 
on the target it was a simple matter to set the transit in 
line with the centres of the spiders in the stern tube by 
alternately focussing the transit on each centre. This 
established the line of sight, and it was then only necessary 
to focus the transit on the target. The point where the 














FIG. 2—TARGET, SPIDERS AND TRANSIT 


cross hairs of the transit intersected the target indicated 
the true centre line of the stern tube extended. The 
amount this point differed from the intersection of the 
diagonal threads on the target was the amount the centre 
of the strut hub was out of line with the centre line of the 


| stern tube, and this amount could be read directly from 


the target. In applying the necessary correction of mis- 
alignment its direction will be determined by the type of 
transit used, whether inverting or erecting. 
| Fig. 2 shows the sequence of setting up the various 


the spiders to allow focussing through the first spider to 
the second spider and from there to the target. 

The usual precautions for handling a precision instru- 
ment must be observed in setting and focussing the transit, 
but with reasonable care and an accurate instrument the 
maximum error should not exceed 1/,,in. at 125ft., with a 
transit magnifying 24 diameters. 

Measurements taken on the Mississippi, the vessel afloat, 
with the apparatus described above showed that the centre 
of the port inboard propeller strut hub was 1%/,,in. out- 
board and #in. lower than the centre line through the stern 
tube bearings, and that the centre of the inboard starboard 
propeller hub was */,,in. out board and Zin. low. 

Readings of this misalignment were taken both with the 
ship on the blocks before flooding and immediately after 
flooding, and it was observed that the sagging of the stern 
upon flotation of the ship was not more than 4/,,in. The 
errors noted were corrected by re-boring the struts and 
fitting new strut bearing bushings. 

In conclusion, it is stated that this method of optical 
alignment has been successfully used at this yard for esta- 
blishing the shaft lines on vessels under construction. If 
the co-ordinates of any two points along the shaft line are 
given—for instance, a point on a bulkhead and the loca- 
cation of the centre of the stern tube bearings—the loca- 
tiion of all the other bearings along the shaft line can be 
determined, it being only necessary to set up the transit 
in line with the two given points and, without changing 
the setting of the transit, focus it on any other point in 
line and set the centres of the spiders coincident with the 
cross hairs of the transit. The centre of the spiders then 
form a locating centre from which to lay off points pre- 
liminary to boring. 

Instead of using the target which is described above, 
when establishing a shaft centre line, a special target, 
Fig. 3, or light cross is used. As will be seen from Fig. 3 
this target is a bracket-like device on the back of 
which is mounted a parabolic reflector carrying a low 
candle-power electric light and on the front a cap. Through 
this cap are cut two !/,,in. slots forming a cross, through 
which the light from the reflector is projected on to the 
lenses of the transit. This target is mounted on a bulk- 
head with the centre of the light cross as one established 
point in the centre line of the shaft. The cross hairs of 
the transit may be very accurately located in the light 
cross and the reflected light from the target—with the cap 
removed—allows of the work being carried on at night 

















FIG. 3—SPECIAL TARGET 


when the hull is of a uniform temperature and interference 
by other workmen on the ship is eliminated. 

The shaft lines of Destroyer No. 70, Craven, were thus 
located, the time required for both shafts being about 
three hours. The alignment was later found to be very 

‘ood. 
. The details and general arrangement were perfected by 
Mr. L. C. Campbell, Junior Inspector of Naval Con- 
struction, to whose interest and initiative the successful 
development of this method of shaft alignment is largely 
due. 








In railwzy light signals, i.e., signals given by lights at all 
times and not by semaphore arms, there are two types—{1) 
coloured-light signals and (2) position-light signals. The 
former have a red, a yellow, and a green lens, one of which 
is illuminated to correspond with the conditions of the 
block section, and the latter have a horizontal, «n 
inclined, and a vertical row of white lights, one row of 
which, as explained on page 262 of our issue of March 14th, 
is illuminated for a similar purpose. At the recent annual 
convention of the American Railway Engineering Associa- 
tion it was reported that (1) coloured and position-light 
signals, for day and night use, by the elimination of moving 
parts reduce the number of failures ; (2) light signals have 

ter visibility and range under adverse weather con- 
ditions than the semaphore signals; (3) in general prac- 
tice the number of aspects of any one arm of a semaphore 
is limited to three—position-light signals can, if necessary, 
give four indications ; (4) where power is available the cost 
of operating light signals is less than for operating motor 
(moving) signals ; (5) cost of maintenance of light signals is 
considerably less than that of motor signals. The coloured- 
light signal, as opposed to position-light signal, has fewer 
lights to renew, and therefore the former has an advantage 
over the latter, 





| parts, and also the necessity of cutting away the caps of 
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flight. The second machine is in the early stages of 
erection. 

The machines were designed as bombers, and we 
believe they could have flown from this country to 
Berlin, carried out an attack extending over a period 
of nearly two hours, dropping sixteen 550 lb. bombs, 
and returned to England. As they are now being 


The Tarrant Triplane. 





In the ‘‘ C” balloon shed, Royal Aircraft Establish- 
ment, Farnborough, the Tarrant triplane, a huge six 
engined 3000 horse-power aeroplane, begun thirteen 


























fIG. 1—THE TARRANT TRIPLANE 


months ago as a bomber, is now receiving the finishing 
touches preparatory to its first flight in a fortnight or 
so’stime. In company with others, we had an oppor- 
tunity on Monday of this week of inspecting this most 
interesting machine, and in what follows we are 
enabled to give an idea of the main features of its 
design. 

In the early stages of the war Mr. W. G. Tarrant, 
builder and contractor, of Byfleet, Surrey, became 
well known as the designer and builder of the Tarrant 


bombing gear, guns, &c. 


mercial purposes they are believed to be well adapted. 
The structure of the fuselage is such that the interior, 


| 
} 
} 





Department of the firm—well known for his bombing 
trip on a Handley-Page machine from Margate to 
Constantinople and back to Mudros—and from Capt. 
T. M. Wilson, who during the war acted as technical 
expert for the Air Ministry on the first flights of 
many new types of aeroplane. The pilot engaged 
for the trial flight of the Tarrant machine is Capt. F. G. 
Dunn, who flew at Hendon before the war, joined the 
Flying Corps at the outbreak of hostilities, fought in 
France for eighteen months, and subsequently became 
perhaps the best-known pilot in the country of new 
British and captured German machines on their first 
test and experimental flights. 

The fuselage of the Tarrant machine, apart from its 
size, is undoubtedly the distinctive feature of the 
design. It is made up of a series of braced main 
rings, with lighter rings or ‘‘formers’’ spaced between, 
the whole being connected together by a series of 
“‘longerons ’’ running the whole length of the body. 
These “‘ longerons”’ are built up on the Tarrant spar 
system at the parallel portion of the fuselage, and 
taper down to a single longeron member at the reduced 
portion. The whole framework is covered by a skin of 
plywood varying in thickness upon the different 
sections of the fuselage. Home-grown whitewood 
has been extensively used in the construction of the. 


| rings, longerons, and skin. The skin is made of 2-ply, 


consisting of strips 1}in. wide. The two layers are 
glued together approximately at right angles to each 
other, so as to obtain equal strength in all directions, 
and to provide a better means of taking the torsional 
loads which come upon the body in flight. To make it 
proof against weather conditions, the whole is covered 
with fabric, varnished and enamelled. It is true that 


| this type of body is slightly heavier than the usual 


| 
| 


fuselage construction, but when due account of the 


| increased durability and the permanency of the design 





| is taken into consideration it is claimed that the extra 
handed over to,the Government they are without their | weight is justified. 
To what purpose the Royal | 
Air Force will put them we cannot say, but for com- | engines capable each of developing 507 brake horse- 


The machine is fitted with six Napier “ Lion” 


power, and is so designed that with full load a speed of 
over 90 miles per hour will be obtained with two 





hut and other hutting accommodation for the troops 
in France and elsewhere. His introduction to the | 
aeroplane industry arose through his interest being | 
aroused in the design and construction of aeroplane 
wing spars. These parts he considered capable of 
being improved, and as a result of his study he | 
invented and patented a highly ingenious method of 
building them. He soon saw that his idea was | 
applicable not only to the wing spars, but to other | 
parts of an aeroplane, notably to the fuselage, and he 
speedily vonceived the idea of building a huge machine | 














embodying his idea at various points, although it 
must be understood that his method of constructing 
the wing spars, &c., while its strength renders it par- 
ticularly suited to large machines, is by no means 
inapplicable to small aeroplanes. Laying his plans 
before the Air Board, he received an order to build two 
huge triplanes, and in default of possessing or acquir- 
ing permission to erect a building large enough to 
house the machines during their construction was 
fortunate enough to enlist the active co-operation of 
the officials of the Royal Aircraft Establishment .at 
Farnborough, who placed the ‘‘C”’ balloon shed at 
his disposal and assisted him in the manufacture of 
various parts and the erection of the whole. The 
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FIG. 3—-TARRANT SYSTEM 


as shown in one of the views on page 456, is practically 
free from end to end of all obstructions, and par- 
ticularly of cross, diagonal or other bracing wires, 
of which there is not one in the whole body structure. 
As a consequence, a hundred passengers—or an 






































_ “THE Engineer” Swain So 


B, Main Circular Rib; C, Packing Piece 


A, Longeron ; 
FIG, 2—FUSELAGE SKIN AND FRAMEWORE 


equivalent amount of goods—could be comfortably 
housed within the machine. 

In the design ofgthe machine Mr. Tarrant has 
received great assistance. from Capt. P. T. Rawlings, 
D.F.C., the; general manager of the Aeronautical 


fuselage, wing spars, and certain other parts were made 
at Mr. Tarrant’s works at Byfleet, and, in spite of 
great transport difficulties, were carried. to Farn- 
borough for erection. There, as we have said, one 








machine is now being tuned up ready for its trial 
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OF SPAR CONSTRUCTION 


engines cut out. As starting devices are fitted in the 
cockpits, so that the engines can be started in the air, 
it is possible to have any two of the six engines 
stopped, or just “‘ ticking over,’’ to allow them to cool 
and rest. Fully loaded, the machine weighs approxi- 
mately 45,000 lb. Of this weight 19,000 lb. repre- 
sents the load. It carries 10,000 lb. of petrol, so that 
9000 lb. are left available for passengers or cargo. 
With this load and all six engines running full out 
a speed of over 110 miles per hour, it is estimated, will 
be obtained. The “ceiling,” or maximum height 
obtainable, will be at 13,000ft. 

The supply of petrol is sufficient for eight hours’ 
flight at an average speed of 113} miles per hour, or a 
distance of 900 miles. With the engines throttled 
down, or with only four running at once, the duration 
can be increased to twelve hours at an average speed 
of 914 miles per hour, giving a range of 1090 miles. 
By still further throttling down, and flying at the 
“cruising ’’ speed—that is, the speed at which the 
maximum range is obtained—a distance of 1200 miles 
can be covered. 

The basic idea of the construction of the more 
important members of the Tarrant triplane is an 
adaptation of the braced girder, as used in steel bridge 
work. Instead, however, of riveting the web bracing 
to the flanges, the construction shown in Fig. 3 is 
adopted. The flanges B B consist of grooved pieces of 
wood, which are glued on either side of a series of 
beaded bracing members A, the grooves registering 
with the beads. 

In this method of construction, it is claimed, there 
is less chance of faulty timber being worked into the 
machine, for each piece of the girder is small, and 
can be easily inspected. It is further claimed that 
the time required for seasoning in the Tarrant method 
of construction is much less than usual, owing to the 
small size of the pieces, and that there is less waste 
of material, as small sectioned timber can be used. 
In addition, it is urged that the design is more econo- 
mical as regards weight for the large machine, as the 
material is disposed more scientifically to accommo- 
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date the forces coming on the girder than is the case 
in the ordinary structure. The type of girder 
described above is used for the spars of the main 
wings and tail planes, and for the longitudinals and 
transverse frames in the fuselage. 

The body of the machine and the pilot’s cockpit 
are reached through a port-hole door situated about 
half-way along the length of the fuselage. In other 
large machines the pilot and those in the forward 
compartments reach their seats by way of a trap door 
on the underside of the nose, while those in the after 
portion of the body enter through a trap door on the 
underside of the fuselage, there being no communica- 
tion between the two compartments. The latter 
entrance is somewhat awkwardly situated, while the 
former is so placed that those using it, if the engines 
have been started up, run some risk of being struck, 
probably with fatal consequences, by the revolving 


| 
exploded by means of a hand magneto on the engi- 
neers’ dashboard. 

The tail is arranged on the biplane principle. 
Each plane carries an elevator, and between these 
two elevators there is a third. The intermediate 
and lower elevators are balanced and connected. and 
operating together form the main organs for the 
fore and aft control. The top elevator is used for 
trimming the machine, and is operated from a hand 
wheel on a shaft passing through the pilots’ seats—see 
Fig. 5. 

The tail skid is illustrated on page 452. It consists 
of a large shoe connected by means of a rubber shock 
absorber to four struts, which project down at the 
end of the fuselage and form a base to which to attach 
| the rubbering. The landing chassis—also illustrated 

on page 452—consists of two separate units, each 
| placed below the engines. There are three wheels 
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FIG. 4—TANES, ENGINEERS’ 


propellers. In the Tarrant machine 
engineers, and passengers all enter by the same door, 


for from the cockpit in front right almost to the tail 


the interior of the body is unobstructed. 


Entering through the port hole and walking | 


forward, we come first to the main petrol tanks, 


which are shown in Fig. 4, and are arranged on each | 
Other main tanks are | 
A step or so forward brings us | 


side of the central gangway. 
arranged overhead. 
into the engineers’ compartment, which is formed by 
the ends of the main petrol tanks, the curved sides 
of the fuselage and a dashboard or bulkhead erected 
across the fuselage. On the dashboard—see Fig. 5— 
are various handles and indicators whereby the 


engineers control the running of the engines generally. | 


On each side of the engineers’ compartment is a seat 
and a window through which the engines may be seen. 
Overhead there is an exit, through which in cases of 
emergency the engineers may climb out so as to reach 
the engines. Beneath the floor is a collecting tank 


to which the petrol from all the main tanks flows | 


before passing to the engines. 

In the centre of the engineers’ dashboard is a door- 
way approached by a short ladder, through which 
the pilots gain access to their cockpit. The two pilots 


sit side by side and operate duplicate inter-connected | 


controls. In addition to the control of the flying 
organs, the pilots exercise a master control over the 
engines. 


switch controlling all the sparking circuits and with | 


six levers whereby the throttles can be separately 
adjusted. All other matters connected with the 
running of the engines are in the hands of the engi- 
neers. 

The engines are arranged three on each side of the 
centre line. One engine of each set of three is placed 
between the middle and top planes, and drives a two- 
bladed 12ft. 6in. diameter tractor screw. Directly 


below, between the middle and lower planes, another | 


engine drives a similar tractor screw, and in line 


behind this one is the third engine driving a four- | 
The engines | 


bladed propeller of 10ft. 74in. diameter. 
are fitted with the Maybach starting system, and can 


be set running from the engineers’ compartment. | 


Under this system a vaporiser is placed near each 
engine. By means of a hand pump in the fuselage 
petrol or ether vapour can be pumped into the 
cylinders when the exhaust valves are lifted. The 


COMPARTMENT AND COCKPIT 


the pilots, | 


Thus they are provided with a master | 


S 
LIWAMMITMMSLY Sb 1b ba 


Pad 
. 
4 





bib. 
Ate a 
Sere 


“SE a 


Wij \ 





on each axle, the size of the wheels being 1500 mm. 


| by 300mm. The axle is carried at the centre of a 


TABLE. 


Engines (Napier *‘ Lion ’’) Six 500 horse-power 


| Span, middle plane .. .. 131ft. 3in. 
+ top and bottom plane 98ft. Sin. 
Total surface of wings 4950 square feet 
. 37ft. 3in. 


Overall height 
Overall length 


Cid | tose Gi ein, ia > > aS MRS 
Body—round stream-line—maximum 


| MEME 6 we we. isn 1 lft. 

} Gap, top and middle planes 14ft. 9in. 

| » middle and bottom planes 14ft. Qin. 

} ce fs a a ee ee ee 15ft. 2in. 

Dihedral 4 deg. on all planes 


Area of ailerons (on middle 
only), 105 sq. ft.each ..  . 
Area of fin, 42 sq. ft. each = 
Area of rudders, 31 sq. ft. each 
Area of tail planes, 184 sq. ft. each 
Area of elevators, 81 sq. ft. each 


plane 


Total 210 sq. ft. 
Total 84 sq. ft. 
Total 62 sq. ft. 
Total 368 sq. ft. 
Total 162 sq. ft. 


Area of inter-elevator 54 sq. ft. 
Span of tail planes 30ft. 
10ft. 


Gap of tail planes... oe 
Wings set at 3 deg. to the body. 

Top tail plane at — 2 deg. to the body. 
Bottom tail plane at 0 deg. to the body. 


Weights. 
Ib. ib. 





| Top plane 1903 

} Bottom plane .. 2691 

} Middle plane 1833 
Interplane struts 5 odes 2543 
External bracing wires 608 

—— 9,578 

} Tail planes 334 

| Elevators .. 117 

Fins 98 

Rudders 40 

| — 589 

Fuselage, including bomb girders 3590 

j ey ees let Se lade 2582 

Tail skid 60 

| Controls 501 

| —— 6,733 
Engines, propellers, radiators, and water, 

&e. Dr Sirs Se ear 7,200 
Engine accessories .. .. .. ,650 
Petrol and tanks (1600 gallons) 12,662 
Oil and tanks, &c. (92 gallons) 1,050 

| Crew (five) ae Ea eae 1,080 

| Wireless telegraphy. . 100 

| Guns and ammunition 380 

Bombs and gears 4,650 

| Total 44,672 
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FIG. 5—ENGINEERS’ 


| beam built up of plate work and attached by means 


similar construction, which forins the lower meiber 
of the chassis structure. The front and rear panels 
of the structure are braced to take side loads. 

The leading dimensions and weights of the machine 
are given in a table on this page. 








The Tin Industry in the Federated 
Malay States. 


THE value of the 37,370 tons of tin exported from the 
Federated Malay States last year was £11,032,234, which 
compares with £8,489,610, the value of the 1917 export of 
39,833 tons. 

In his report on mining in the Federated Malay States 
in 1918 the Senior Warden of Mines, Mr. W. Eyre Kenny, 


a 








DASHBOARD AND ENTRANCE TO COCKPIT 


M. Inst. C.E., furnishes some interesting statistics of the 
tin industry. The Customs records show that in 1917 
there was exported from the four States of the Federation 
—Perak, Selangor, Negri Sembilan, and Pahang—a total ot 
39,833 tons, valued at £8,489,610, and in 1918 37,370 
tons were exported and the value was £11,032,234, 

, The amount of export duty collected last year was 
£1,533,240, compared with £1,102,193 in 1917 and £928,031 
in 1916, in both of which latter years the export was 
larger. The explanation is that duty is paid on a sliding 
scale based ori the price of tin. To the 1918 revenue for 
duty has to be added £226,192 raised as a war tax by the 
States for contribution to the Imperial Exchequer. This 
special surtax was suspended on December 28th last. 
Last year the highest price for tin constituted a new 
record. 

The labour force engaged in mining was 144,621 in 
1918, compared with 123,340 in 1917 and 139,143 in 1916. 
Of the 144,621, 34,714 were on contract, 45,840 on wages, 
63,224 on tribute, and 843 were individual licensees. 
There were 189 Europeans employed in the mining 
industry, the remainder being made up as follows :— 


1916. 1917. 1918. 4 OBR 
Chinese 132,053 117,015 135,900 
Indians 4,921 4,289 5,966 
Malays. . 1,904 1,774 2,484 
Others 68 81 82 


The total effective horse-power of plant employed in 
mining—including 2542 horse-power at the Rawang 
Colliery and Raub Gold Mine—was 60,040, and was made 
up as toliows :— 








1916. 1917. 1918. 
Steam .. ; 24,810 23,748 27,506 
Steam-electric 4,255 2,420 2,427 
Hydraulic 17,911 18,524 .. 18,334 
Hydro-electric 3,549 4,395 .. 4,512 
Suction gas 2,203 1,794 .. 2,219 
Oil engines . . 3,851 2,692 .. 3,171 
Oil-electric .. 1,495 2,003 .. 2,153 

58,074 .. 55,576 .. 60,040 


The increase in 1918 was due mainly to the re-employ- 

| ment of idle plant. Difficulty in obtaining plant, spares 
and stores was greater than in 1917, and, though the local 

Priority Committee rendered every assistance, urgent war 

considerations had to over-ride local needs. An enter- 

prising Australian company, with commendable energy, 

| purchased plant in Australia, chartered a steamer, and 
| before the close of the year erection was well in hand. 
Export of mining plant, except under permit, was for- 

| bidden. Fourteen bucket dredgers operated in Perak, 
| one in Selangor, and one in Pahang; at the close of the 
| year the erection of @ seventeenth dredger and the collec- 
tion of timber for the hull of another was in hand. The 


valves are thereafter closed, and the mixture is! of the rubber shock ‘absorber to another beam of | total output by buéket’dredgers was 3299 tons. 
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Railway Matters. 





CABLE advices state that the first section of the elec- 
trically operated railways of Melbourne has been opened. 


Tue roof of Oxted tunnel, London, Brighton, and South 
Coast Railway, which fell in a couple of years ago, tailed 
again last week. The tunnel was, however, re-opened 
for traffic on Wednesday last. 

Furry per cent. of the railway police on the North- 
Eastern Railway joined the colours. Of them, eleven 
lost their lives and-four were made prisoners-——two in the 
Mons retreat. Three obtained commissions and nine 
were decorated. 

THE estimated cost of the new direct railway between 
Madrid and France is nearly fitteen millions. The length 
ot the line as far as Dix will be 440 kiloms., and it would 
halve the time at present occupied on the journey. Electric 
traction, the current being generated by water power, is 
proposed. 

Ir is stated that owing to the great need for rolling 
stock and to the Norwegian factories being fully oecupied, 
the Norway State Railways have ordered sixteen loco- 
metives and a considerable number of wagons, wheels, 
and axles, at a cost of 2,500,000 kr., from the United 
States for delivery during the coming summer. 


THE United States Railroad Administration is sending 
out, through the manager of its Fuel Conservation Section, 
copies of two coloured charts to be posted in engine sheds, 
foremen’s offices, Y.M.C.A. buildings, and other places 
where they will readily come to the attention of railroad 
enginemen. They show the interior of a fire-boxy and 
illustrate the results of irregular firing. 


Ir is announced that Sir Sam Fay retired from his 
position as Director-General ot Movements and Railways 
on the 30th ultimo and, after a short holiday, will resume 
his duties as general manager of the Great Central Railway. 
Mr. Oliver R. H. Bury, M. Inst. C.E., late the general 
manager and now a director of the Great Northern Rail- 
way, retired the same day from the position of Director 
of Inland Waterways and Docks. 


Amone those names included in the Honours announced 
last week were: Sir J. D. Rees, a director of the South 
Indian and Bengal-Dooars Railways, and Sir W. J. Thomas, 
a director of the Barry Railway, made baronets; Mr. 
R. F. Dunnell, the secretary and solicitor of the North- 
Eastern Railway, who is created a K.C.B. in recognition 
vi valuable pubiie service to the Admiralty ; and Lieut.- 
Col. F. 'Towie, C.B.E., joint manager of the Midland Rail- 
way hotels and re.reshment rooms, who receives a knight- 
hood in recognition of public services as chairman ot the 
Board of Management of the Army and Navy Canteen 
Board. 

THE President of the Board of Trade was recently 
asked whether any figures were available showing to a 
convenient date in this year the percentage increase in 
wages earned in the ccal mining, railway, and transport 
industries, as compared with August Ist, 1914, or other 
convenient pre-war date. To this Mr. Wardle, Parlia- 
mentary Secretary to the Ministry of Labour, replied 
that on the basis of such infurmation as was available 
it would appear probable that the average increase was 
in the neignbourhood of from 110 to 120 per cent., alike 
for coal miners, railway servants, and other transport 
workers. 

THE recent retirement from the position of carriage 
and wagon superintendent to the Midland Railway Com- 
pany ot Mr. D. Bain, C.B.E., draws attention to the work 
that gentlemen did to reduce the possibilities of tele- 
scoping, outbreaks of fire, &c., as a consequence of colli- 
sions. This question became of great importance after 
the Hawes Junction collision in December, 1910, and when 
the Aisgill collision occurred in September, 1913. Mr. 
Bain hac to explain what had been done as the outcome 
of the earlier disaster. An article on this subject, with 
drawings of the underframing of a Midland bogie passenger 
coach, appeared in our issue of December 5th, 1913. 


Accorp1nG to the Board of Trade returns, the exports 
of railway material for the first three months of the present 
year were as follows, the corresponding figures for 1918 
being added in _ brackets :—Locomotives, £162,989 
(£406,855) ; rails, £120,917 (£195,917) ; carriages, £57,414 


(£348,579) ; wagons, £143,836 (£79,230) ; tires and axles, . 


£207,389 (£125,960); chairs and metal sleepers, £22,870 
(£7061) ; miscellaneous permanent way material, £135,633 
(£153,777); total permanent way material, £290,284 
(£359,284). .The weight of rails was 6925 tons (9969 tons), 
and of the chairs and metal sleepers 1327 tons (508 tons). 
Of the locomotive exports the Argentina took £18,168, 
India £82,111, and Australia £5844. Of rails South 
Africa had £27,080 and the Straits Settlements £16,693. 


AT a meeting of the Institution of Railway Signal 
Engineers, held at the Midland Grand Hotel on the 
30th ultimo, Mr. W. J. Thorrowgood, signal and telegraph 
superintendent, London and South-Western Railway, 
read a paper on “‘ The Renovation of Leclanché Porous 
Pots and the Re-use of the Interiors of Spent Dry Cells.’’ 
Therein he showed how porous pots, costing 5.16d. each 
before the war and those costing 3.99d. each, were bought 
now at 14.2d. and 8.2d. each respectively. Both, by 
means explained by the author, could be renewed to 
within 50 to 66 per cent. of the original value at a cost 
of 2d. each, or 14d. each if done in a large quantity. The 
South-Western Railway had treated 3653 pots, and of 
that number 2650 were giving satisfactory results to-day. 


Tue Cape Argus, referring to the statement of the 
Minister ot Railways that it was a miracle that the rail- 
ways did not break down under the war strain, says that 
a word of thanks was due to the builders of the engines 
and rolling stock, which withstood the ordeal so splendidly. 
He believed that there would have been a different tale 
to tell if, instead of drawing the bulk of their require- 
ments from Great Britain, the railways of the Union had 
patronised foreign engineering establishments, which 
allowed a less generous margin for safety. Our con- 
temporary adds that the initial cost is not the most 
important factor in buying vital machinery, and hopes 
that the Union Railway Adniinistration will think twice 
before placing orders anywhere but in the United Kingdom. 





Notes and Memoranda. 





SomrE experiments carried out by the Nela Research 
Laboratory, United States, on the visibility of aeroplanes 
showed that on the average the light reflected upwards 
from the surface of the earth at an altitude of 11,000ft. 
is about one-tenth of the illumination received downwards. 


A wriTER in the Great Western Railway Magazine 
suggests that the reason for the smaller incidence of traffic 
accidents on April Ist, than on other days of the year, is 
the greater mental vigilance which the old custom asso- 
ciated with that date engenders in travellers and railway 
servants. 

TuE proposed bridge across the Mississippi” River at 
Minneapolis will have the longest reinforeed concrete arch 
in the world. The present longest is the Risorgimento 
Bridge at Rome, 328ft. long. The Minneapolis bridge 
wil] have a centre span of 400ft., two side spans of 200ft., 
and two end spans of 60ft. 

In view of the activity which is being displayed in the 
development of the mineral resources ot Spitzbergen, the 
statement made in the House of Commons recently by 
Mr. Cecil Harmsworth, that the islands do not form part 
of the British Empire, that Spitzbergen is a No Man’s 
Land, and therefore has no regular system of government, 
is of topical interest. 

BETWEEN July, 1914, and January, 1919, the Swedish 
mercantile marine lost 102 steamships of 184,202 tons 
gross and 133,340 tons net, and 385 sailing ships of 51,225 
tons gross and 43,922 tons net. Motor ships, on the other 
hand, show an increase of 271 vessels of 54,666 tons gross 
and 39,854 tons net. The Swedish merchant fleet is now 
about one-seventh less than it was at the outbreak of the 
war. 

Some experiments, the results of which are recorded 
in the Journal of the American Leather Chemical Associa- 
tion, have been carried out with the object of determining 
the wearing qualities of leather from different parts of the 
hide. They showed that leather from the butt wore on 
an average at least twice as long as that from the belly 
portion of the hide, and about one and one-third times as 
jong as that from the shoulder portion. 

Ir is announced by the Board of Trade that the coils 
and instruments referred to in the schedule to the Order in 
Council of January 10th, 1910, which approved the 
several denominations of standards set out in that schedule 
as denominations of standards tor the measurement ot 
electricity will on and after May 8th, 1919, be deposited 
at the National Physical Laboratory, Teddington, Middle- 
sex, instead of at the Board ot Trade Standardising 
Laboratory, 8, Richmond-terrace, Whitehall, London. 


Some experiments have been carried out at the Grand 
Rapids, Mich., United States, water filtration plant on 
pumping the sludge trom the settling tanks back into the 
mixing chamber, with the object of increasing the removal 
ot colluids trom the water and saving alum. The sludge 
was pumped in again at a point just after the addition ot 
alum and where the lime reaction was nearly complete, 
and was thoroughly aerated. The experiments were so 
successful that arrangements are being made to try the 
principle on a large scale. 

At a recent meeting of Government departments, the 
Chamber of Commerce, and the University of Tasmania, 
held at Hobart, the establishment of an Australian Engi- 
neering Standardisation Committee was discussed. The 
meeting recommended that a committee should be formed 
by appointments on the recommendation of the Engineer- 
ing Societies of Australia, such appointments to include 
manufacturers’ representatives, and also by appointments 
representing Government departments and public utilities ; 
that British standards should be adupted as iar as possible. 
The representatives present at the meeting undertook to 
urge upon the bodies they represented to support the 
principle of standardisation, and to prepare the ground for 
the Australian Engineering Standardisation Committee by 
adopting the Pritish standards forthwith wherever 
possible. 

In connection with the forthcoming <solar eclipse on 
May 29th, 1919, the British Association Committee for 
Radiotelegraphic Investigation have arranged some experi- 
ments to test the theory upheld by some writers that the 
propagation of electric waves over long distances is greatly 
affected by the ionisation of the upper atmosphere. During 
a solar eclipse the cone ot densest shadow removes all sun- 
light from the atmosphere within it, which may stop the 
ionising actions exerted by sunlight and allow the -recom- 
bination of separated ions to take place. A large number 
of specially selected stations is being used, but it is 
expected to obtain the best result.from the British Ad- 
miralty station at Ascension, which will send continuously 
during the experiment. The eclipse passes from west to 
east, and may be expected to affect in succession the 
strength in which signals are received at such stations as 
Demerara, Jamaica, the stations on the coast of the United 
States ana Canada, stations in Ireland, England, France, 
Italy, in the Mediterranean, and in Egypt. 


THE relative merits of different classes of explosives 
were given by Professor J. Young in a recent lecture, as 
follows :—Where the material is to be displaced, but not 
shattered, a slow-acting explosive is required. Black gun- 
powder, with a velocity of explosion ot 300 m. per second, 
is good. Blasting powder is still slower in action, and is 
suitable for quarrying where stone has to be obtained in 
large blocks. Bobbinite, still slower in action, is much used 
in coal mines with soft coal. All these are comparatively 
weak explosives, and large charges are required. Where 
great power and rending effect, with a moderave shattering 
effect, is required there is little to choose between the 
ammonium nitrate class and the perchlorate explosives, 
except that the former are the safcr to handle, but most 
susceptible to moisture. Some grades of amatol made for 
military use would also be suitable, and vast quantities 
should now be available. Where the greatest power in the 
smallest bulk is required this will be the case where hard 
rocks are to be blasted and small drills are used—the nitro- 
glycerine explosives are decidedly best, as they have a 
high density, great power, and a high velocity of detona- 
tion. 





Miscellanea, 


THE iron ore deposits of Spain are estimated to contain 
700 million tons of ore, with an iron content of 50 per 
cent. 

SomE extensive deposits of gold are said to have been 
discovered recently in the Uelle district of the Belgian 
Congo. 

Tur Federation of British Industries has appointed 
Mr. J. McKellan Commissioner for the East Coast of South 
America. 

Work has been commenced on the new Bowen coal- 
field in North Queensland, and the Government hopes to 
make an early start on the Dawson Valley coal mines. 


Tae arrival of the Saxonia at Plymouth on the 4th 
inst. marked the inauguration of the Cunard Company’s 
service of steamers between the Channel and the United 
States. 

A PNEUMATIC hammer with a stroke of 40in.-has been 
brought out in America for cutting off rivet heads in struc- 
tural work. It weighs 651b. and requires three men for 
handling. 

A SCHEME has been prepared for utilising the power of 
the river Zezere, Portugal, at the mines of the Wolfram 
Mining Company. It will probably be carried into effect 
at an early date. 

Ir is proposed to discard the existing 2000-volt single- 
phase system at Southport and install a three-phase system 
at 6600 volts, 50 cycles. It is estimated that the total 
cost of the scheme will be £132,000, with a saving of 50 per 
cent. in fuel consumption. 


THE manganese ore got from the mines near San 
Antonio, Ecuador, is said to contain over 53 per cent. of 
manganese. The deposit ranges from 3ft. to 9ft. thick 
and covers an area of about 1} square mile. The mine is 
some 28 miles from the nearest railway. 


TuHE Institution of Electrical Engineers and the Board 
of Trade are considering the establishment of a National 
Proving House for the electrical trade, where products 
could be tested with regard to specified standards and to 
the requirements of fire insurance companies, &c. 


A coMPANyY has been formed in Essen to encourage the 
practical utilisation of the results of scientific investiga- 
tion into the properties of coal. The company will test 
processes and plants for using by-products and distribute 
the knowledge gained among the constituent companies. 


THE sulphur deposits at Matagorda, Texas, production 
from which has recently been commenced, is said to con 
tain several million tons of recoverable sulphur. The 
material is being produced by the steaming process and 
from a depth of about 1000ft. at the rate of 500 tons a day. 


THE latest Government report from New South Wales 
states that a large amount of work in preparation for the 
erection of the Cordeaux Kiver dam, for the Sydney water 
supply, has been completed. A township has been esta- 
blished at the site and work on the foundations com- 
menced. The expenditure so far amounts to £134,500. 


THE proposed tunnel for connecting Denmark and 
Sweden will start on the eastern side of the Amagar 
Island. Construction, however, will be commenced by 
sinking shafts on the island of Saltholm. The tunnel, 
which will be in limestone throughout, will be 11 miles 
long, while the total length of the railway will be 31 4-miles. 


TuE Croydon Electricity Committee has decided to 
apply to tf Local Government Board for a loan to cover 
the cost of new power station plant. It is estimated that 
the total cost of the extensions, which will double the 
capacity of the plant, is £122,00U, and that after meeting 
the increased capital charges an annual saving of about 
£85006 will be effected. 


SHIPOWNERS have been advised by the Controller- 
General ot Merchant Shipbuilding that it has now been 
found possible to arrange to reiinyuish the control of dry 
docks as from May 31st, 1919, from which date shipowners 
will be free to make their own arrangements, power, how- 
ever, being reserved to order priority for Government 
requirements where considered necessary. 

In compliance with a suggestion by the Ministry of 
Labour, Appointments D2partment, the library and read- 
ing-room ot the Society of Engineers, Incorporated, 17, 
Victoria-street, Westminster, S8.W. 1, have been placed 
at the disposal of officers at present looking out for appoint- 
ments in the engineering and allied protessions. Ali such 
officers are also cordially invited to attend the ordinary 
meetings of the Society, particulars of which may be 
obtained on application to the Secretary. 


THE Government has appointed the Right Hon. Herbert 
Samuel as Special Commissioner to give assistance in the 
reconstruction of Belgian industries. He will be assisted 
by Mr. J. E. McCulloch and Mr. M. N. Kearney, his 
Majesty’s commercial secretaries at Brussels. His staff 
will also include several technical experts, under the 
direction of Sir Frank Baines. The headquarters of the 
Commission has been established at 30, Boulevard de 
Waterloo, Brussels. The London office for correspondence 
will be the Belgian Section of the Department of Overseas 
Trade, India House, Kingsway, W.C. 2. 


Tur Secretary of the United States Navy and the officers 
of the United States Naval Mission in England were enter- 
tained at dinner on Tuesday at the Ritz Hotel by the 
President and Council of the Institution of Naval Archi- 
tects. Among those present were the Earl of Dirham, 
K.G., who presided, the Hon. Josephus Daniels, Rear- 
Admirals Earle, Griffin and Taylor, United States Navy, 
Cap'ains Farrar Smith, McBride, and Tobey, U.S.N., 
Sir John H. Biles, Admiral Sir Reginald Custance, R.N., 
Sir Eustace Tennyson d’Eyncourt, Enginecr-Vice-Admiral 
Sir George Goodwin, R.N., Sir James McKechnie, Sir 
Charles Parsons, Sir Ernest Shackleton, Sir William E. 
Smith, Sir John E. Thornycroft and Sir Alfred Yarrow, 
Messrs. W. S. Abell, G. S. Baker, S. W. Barnaby, W. J. 
Berry, W. E. Dalby, R. W. Dana, S. V. Goodall, J. Gravell, 
James Hamilton, A. W. Johns, Andrew Laing, D. B. 
Morison, C. E. Stromeyer, R. J. Walker, and W. H, 


Whiting. The proceedings were private, 
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THE TARRANT SIX-ENGINED 3000-H.P. TRIPLANE 
MR. W. G. TARRANT, BYFLEET, AND THE R.A.E., FARNBOROUGH, BUILDERS 
(For desoription see page 453) 
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THE FUSELAGE READY FOR TRANSPORT FROM BYFLEET TO FARNBOROUGH 

















MOULDING TWO-PLY SKIN FOR NOSE OF FUSELAGE 











FRAMEWORK OF ONE WING INTERIOR OF FUSELAGE, LOOKING AFT 


























A MAIN WING SPAR PORTION OF A LONGERON 
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Agents Abroad for the Sale of The Engineer. 


o* 

OS ATRES,—MrrcHet.’s Book Store, 576, Cangallo. 
BOA KELLY anpD WALSH, Loutep, Shanghai and Hong-Kong. 
EGYP1.—Carko Express AGENcy, near Shepheard’s Hotel, Cairo. 
FRANCE.—BOYvEAU AND CHEVILLET, Rue de Ja Banque, Paris. 

CHAPELOT AND CrE., 136, Bid. St. 6 
INDIA.—A. J. Compripaz anp Co., Bombay ; 
Limirep, Bombay. THAcKER, SPINK AND Co., Calcutta. 
ITALY.—MAGLIONI AND SrRint, 307, Corso, Rome; Frater. TReves, 
Corso Umberto, 1.174, Rome; Frateutt Bocca, : 
Utrico Hoepui, Milan. 
JAPAN.—Maruzen Co,, Tokyo and Yokohama, 
AFRICA.—WM. en AND Sons, Limirep, 7, Sea-street (Box 489), 
petown. 
©, JuTa anp Co., Johannesburg, East London and 
IA ee on G I Mclbo Syd d 
TRALIA, ORDON AND GortcH, LimireDp, Melbourne, Sydney an 
Aus Brisbane, Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATAINSON AND Co., Gresham-street, Adelaide, 
CANADA.—D4waon, W., anp Sons, Luowrrep, Manning-chambers, 
‘oronto, 
Gorpon AND Gotcn, LimrreD, 182, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON.—WWAYARTNA AND Co., Colombo. iD 
JAMAICA.—EpvcaTIONAL Supp.y Co., Kingston, 
NEW ZEALAND.—Gorpon anp Gotcs, Liuirep, Wellington and 
Christchurch ; 
J. Wiison Craia anp Co., Napier. 
STRAITS SETTLEMENTS.—Ketiy anp Watsa, Liwirep, Singapore. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 
&5, Duane-street, New York; SunscripTion News Co., 








Urton. and Co., Auckland; 


Chicago. 
ADVERTISEMENTS — 
Sole Representatives for the U.S.A.: Tus Brirish AND CoLONTAL 
Press, Inc., 1104, Cunard Building, Chicago, and 150, 
Nassau-street, New York. 
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Powdered and Colloidal Fuels. 


THE war taught people how to economise in a great 
number of things, but in none more than in fuel. 
Coal, wood, oil, peat and coke were all scarce, all 
very costly, and the world had to learn not only how 
to make the most of what it had, but that it was 
practicable to do without some altogether. Fuels, 
with the exception of wood and distillates from 
vegetable products, differ from the vast proportion 
of other commodities in that they are irreplaceable 
and that they are destroyed in the act of use. Metallic 
ores are also irreplaceable, but a very large proportion 
of the smelted product, how much it is impossible 
even to guess, is conserved in the form of metals 
which may be turned to a multitude of purposes 
before oxidation has finally destroyed them. Economy 
of fuels has always been carefully studied by engi- 
neers, but until recent years, not because there was 
any recognition of the fact that the supplies were 
exhaustible, but solely because the cost of fuel was 
an important item in the total cost of power. The 
fear of robbing remote descendants of coal and oil— 
which, by the way, they may not want—is a form of 
altruism which appeared only a few years ago, and 
which still lacks the sympathy of the general public. 
That it will ever be a potent factor in encouraging 
economy of fuel is highly improbable. The con- 
sumer of to-day is far more likely to consider the 
effect on his own pocket than to worry himself about 
his great-great-grandchildren. Hence, economy will 
follow as the result of high price and scarcity rather 
than from any real desire to conserve the world’s 
resources. The future may look to itself; it is the 
present that concerns us, and it is because coal and 
oil grow more expensive that means are being sought 
to make the best of what is in common use, and to 
employ what until now has been neglected for the 
good reason that it was hardly worth troubling about. 

Of recent developments in fuel economy, none are 
more promising, none more interesting than the 
extension of the use of powdered coal and the intro- 
duction of colloidal fuel. Coal dust fuel is, of course, 
not new; it has been burnt for many years with 
perfect success in cement kilns, but, although many 
attempts have been made to employ it for steam 
raising, it has hitherto met with very limited adoption. 
Colloidal fuel—a bad name for a good product—is, 
we believe, quite new. It is an American wartime 
invention, and is intended not so much to conserve 
American coal supplies as to prevent the exhaustion 
of the oil wells, which appears to be the more im- 
minent. It is defined in the fewest words as a mixture 
of coal dust and oil. Everyone knows by experience 
that given sufficient time particles of a higher specific 
gravity will subside in a liquid of lower specific gravity, 
unless they are comminuted to an extremely high 
‘degree of fineness. Graphite, for example, may be 
reduced to such extreme fineness that it will remain 
indefinitely in suspension in pure water. The coal 
dust employed in colloidal fuel is not necessarily ex- 
tremely fine, and the problem faced by the inventor, 
Mr. Lindon W. Bates, was to effect the permanent sus- 
pension of relatively large particles in oil. By the in- 
troduction in small quantities of some material—the 
nature of which is not revealed—this end has been se- 
cured, and it is reported that even slow agitation, as, 
for example, that of the rolling of a ship, does not cause 
the particles of coal to coalesce into pieces heavy 
enough to sink. Hence, it would appear that a 
permanent fuel of a useful kind has been evolved. 
It has the advantage over plain coal dust that it can 
be fired through oil jets with quite a moderate air 
pressure, whereas pulverised fuel requires burners of 
a special kind. In another important respect also it 
is better. The explosive qualities of coal dust are 
well known, and rigid regulations have to be observed 
in handling it. Colloidal fuel is no more dangerous 


than the oil itself, and can be handled, stored,.pumped 
and bunkered in exactly the same way. With regard 
to its evaporative power and its economic use, we 
need say no more now than that they are satisfactory, 
as we give particulars on page 446 of this issue. 
Unfortunately, it must remain an American product 
—unless the Derbyshire oilfields provide a suitable 
oil in sufficient quantity—and British engineers must 
face the plain coal dust problem. A notable advance 
in this direction has been made by Mr. J. G. Robinson, 
whose pulverised fuel locomotive was described fully 
in our issue of April 25th. Here again the credit for 
the introduction must be given to American engineers, 
for locomotives fired with coal dust have been at work 
for many months in the United States. The appa- 
ratus employed was, illustrated and described in 
our issues of August 23rd and 30th, 1918. Whilst 
Mr. Robinson appears to have effected some simpli- 
fication, it must be admitted that even his engine is 
more complex than one could desire, involving as it 
does two little engines, a good deal of gearing and a fan, 
for conveying the coal from the tender and blowing 
it into the furnace. British engineers have always 
favoured simplicity of locomotive design, and this 
complexity is likely to make them look askance at 
coal dust, but if the fuel justifies itself on the grounds 
of all-round economy, progressive invention will 
certainly reduce the present number of parts. It is, 
for example, conceivable that the blower may be 
replaced by a high temperature steam jet. Mr. 
Robinson has been hampered, just as American 
designers have been hampered, by the desire to change 
as little as possible the design of engine and tender. 
To get the best results, it may be necessary to break 
away boldly from traditional standards, and to design 
both boiler and tender on new lines. Mr. Robinson, 
it will be observed, has found it necessary to place 
his burners lower than he at first thought necessary, 
in order to increase his combustion space. He has 
had also to introduce two arches instead of one. 
These facts lead us to the conclusion that the present 
form of box is only a makeshift when fitted for coal- 
dust firing, and that a totally different form of box, 
possibly a long and narrow one, or even a cylindrical 
box, would be more suitable for the conditions.. We 
trust that before their enterprise is sapped by the 
nationalisation of their factories, other locomotive 
engineers of our great lines will pursue the problem. 

It will be seen from what we have said that engi- 
neers are tackling the question of fuel economy in a 
very practical way. Recognising that the fuels to 
which they are accustomed have reached a price which 
alters all the old standards, they are endeavouring to 
employ a relatively cheap material. Efforts of the 
kind have, only too often, in the past led to eventual 
disappointment. The course of events has usually 
been that as soon as a cheap commodity met with a 
demand its price was raised either by the action of the 
natural laws of supply or by the creation of “ corners.” 
Real economies are constantly checked by the rise in 
price of by-products. Coal dust may be regarded as 
a by-product of the pits, and it is worth considering 
as an economic problem if it is not possible to fix 
its price as a permanent proportion of lump coal, so 
that its employment may be encouraged. 


Agpicultural Engineering in France, 


WHEN a country is so hampered by indebtedness 
that it is obliged to practise a rigid economy as 
regards foreign purchases and produce everything it 
possibly can at home, there are possibilities in the 
way of creating new industries that may give surpris- 
ing results. Having been neglected for more than 
four years, the agricultural industry in France is 
about to undergo an intensive development, for not 
only is it necessary to produce more per acre than 
before the war, but there are vast districts liberated 
by the enemy which have to be put under cultivation. 
More work has to be done with fewer men, and that 
can only be accomplished with the aid of scientific 
processes and by the employment of labour-saving 
machinery. Until recently the quantity of implements 
and machinery manufactured in France represented 
a fraction of the total employed, and the agricultural 
engineering industry seemed able to make very little 
headway against the huge productive resources of 
England and the United States. Now the energies 
of the country are directed more particularly to the 
manufacture of tillage implements, tractors, and 
agricultural machinery generally. The prohibition 
of machinery imports. is applied with particular 
stringency to agricultural requisites, for the Govern- 
ment has adopted a policy of doing everything possible 
to facilitate the creation of an industry that is offering 
at the moment remarkable possibilities of develop- 
ment. Labour-saving machinery was never 80 





greatly needed on the land, and the requirements are 
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sufficient to supply many of the war factories with 
employment if only they can turn out suitable imple- 
ments. The trouble confronting the many new firms 
which are embarking upon the manufacture of agricul- 
tural implements is that the industry is in many 
respects highly specialised, and that without the 
experience of the ways and means of producing par- 
ticular implements they are meeting with unexpected 
difficulties. Consequently. there are great delays 
in supplying the implements and machines ordered by 
the State, and deliveries are so much in arrear that 
the Minister of Agriculture is preparing to authorise 
the importation of a certain quantity of requisites 
to make up for the deficiency if home firms fail to 
keep their engagements. 

If we may base our opinion on the encourage- 
ment that is being given to mechanical culti- 
vation in France, it would seem that the salvation 
of the agricultural industry lies in the tractor. A 
strong propaganda was carried out in favour of motor 
tillage before the war, and during the past two years 
the Minister of Agriculture has organised demonstra- 
tions of tractors and distributed large orders for these 
machines, of which, however, only a part has been 
delivered. The great bulk of the vehicles were 
imported from the United States, one type of 
American petrol tractor being purchased by thousands, 
and United States firms saw such excellent oppor- 
tunities in France that they prepared for a consider- 
able exportation of vehicles to that country. But, 
as already mentioned, the Government determined 
on keeping the work at home, and offered special 
facilities to makers for the building of tractors. 
Several big firms like the Société des Moteurs Gnome 
et Rhone, Schneider et Cie. and the Paris General 
Omnibus Company have undertaken the construction 
of tractors, partly because there is not much else 
to be done at the moment, and more particularly at 
the request of the Government, which is anxious to 
see the creation of a great national industry. At the 
spring trials recently held at Saint-Germain French 
tractors were for the first time in the majority, there 
being 19 French machines, 12 American, and one 
English. Interest centred more particularly in the 
French machines on account of their great variety ; 
in fact, each one possessed individual features, and 
inventors and manufacturers followed particular 
ideas which only showed how complicated the tractor 
problem has become, for most of the vehicles were 
designed for special conditions of tillage, which are so 
varied in France that no single type of machine can be 
expected to satisfy them all. Among French machines 
direct tractors were in the minority. There were five 
machines employing the cable, some, like the De Dion- 
Bouton, for medium and large farms and others for 
smaller holdings, the latter including the Filtz, which 
hauls itself along a cable anchored at each end of the 
field. This principle is also employed in the little 
“Agro” motor plough. At the other end of the 
scale was the big Delahaye motor plough, which was 
one of the most practical and ingeniously designed 
machines on the field. Rotary cultivating machines 
were represented by the 8.0.M.U.A. and the Xavier 
Charmes. The S.0.M.U.A. is the Meyenberg machine 
with rapidly rotating flexible tines constructed by a 
firm belonging to the Schneider group. There were 
four chain track vehicles, including the Renault, 
while, in addition, Schneider et Cie. showed one of 
their “ tanks,” which they had adapted for use with 
a big balance plough. The conditions for working 
at Saint-Germain were particularly favourable, and 
the quality of the ploughing was generally good and 
often of a high order. There was a big attendance 
throughout the demonstrations, but business does not 
appear to have been particularly active. Agricul- 
turists are keen on buying tractors if they are assured 
of securing something absolutely reliable, but under 
present conditions of manufacture prices are far 
higher than they are prepared to pay. 








The Iron and Steel Institute. 
No. I. 


Tuts year the Iron and Steel Institute celebrates 
its jubilee, and it was natural that at the morning 
meeting yesterday time had to be given to the pleasant 
task of receiving congratulations. The Institute has 
served its generation well; it filled a real need, and 
by bringing together all who are interested in the 
working of ferrous metals it has circulated knowledge, 
and, more important still, has increased the sense of 
comradeship of all those engaged in the industry. 
We shali have, in-a future issue, to report some of the 
complimentary speeches, so that no more need now 
be said; but we cannot let the opportunity pass 
without our own little word of congratulation. 

The occasion being one of such importance, the 
annual banquet was given in the Guildhall of the City 


of London and was attended by many illustrious 
guests. At it the President, Monsieur Eugéne 
Schneider, departed from the usual custom and 
delivered what may most aptly be termed a short 
presidential address. 

“TI should like,’ he said, “ to avail myself of the 
exceptional opportunity afforded me this evening 
to exceed, with your kind permission, the bounds of 
an ordinary toast, and say a few words about the 
moral situation of the allied nations, especially of the 
British and French nations, who are bearing on their 
shoulders the main burden of peace. Many weak 
and short-sighted folk imagine that they possess an 
infallible nostrum, a special device, obtaining: in 
every case and under every circumstance, but I am 
well aware that the mass of French and British work- 
ing men know where their true interests lie; that 
they instinctively distrust .day-dreamers and are 
fervently looking forward to a satisfactory social 
order without revolutionary crises and civil wars.” 

Continuing, Monsieur Schneider said he could not 
believe the task of finding industrial peace im- 
possible, provided the problems were dealt with 
by those capable of appreciating with the 
necessary detachment of mind not only passing 
events or economical and historical phenomena, but 
their own ideas on things, as if they were matters 
of scientific disinterested inquiry. 

After alluding to the effect of war strain, especially 
as shown in Russia, the speaker pointed out that 
healthy nations endowed with century-old collective 
minds, such as Great Britain and France, bore with- 
out too severe internal. disturbances the terrible 
consequences of the war: but even they could not 
wholly escape. Should they, then, he asked, choose 
this critical time to call in any hare-brained quacks 
whose experiments would be, to say the least, highly 
dangerous for the healthiest of men? The first step 
towards a solution of the social problem was to try 
to find out what were the motives of the different 
classes of countrymen in this new era of peace. That 
was no easy task, for it involved a thorough psycho- 
logical study of a nation with the different races that 
went to form it, whose traits had survived through 
successive generations. But a few main facts stood 
out. After all, in Western Europe, at the present 
time the average man cared to live and work only if 
his life were pleasant, and reduced as the band of 
idealists was, the war would, in his opinion, still 
further reduce their number. What, then, primarily, 
made life pleasant ? Was it merely the satisfaction 
of immediate material wants ? Was it the practice 
of some cherished craft according to rites so long 
preserved in those ancient guilds of Flanders or the 
London City Livery Companies ? Or was it to be 
sought in an opposite direction, that is to say, in 
manufacturing on a large scale and in a more complete 
application of labour-saving devices, whereby the 
working man in the future would enjoy more pro- 
longed daily leisure ? It was hardly possible to answer 
those questions at once and explicitly, because of 
the diversity of human character. What did seem 
indispensable was that the greatest possible number 
should be sure not only of the bare necessities of life, 
but also of a certain surplus of resources which, how- 
ever slight, would yet allow a man to practise thrift 
and make him feel himself his own master. It was 
that sense of power that infused life into the minute 
groups whose assemblage constituted a modern State. 
Private families, trade associations, manufacturing 
firms, corporate bodies thrived all the better as larger 
opportunities were provided for the spirit of enterprise, 
love of effort, and pleasure of risk, as the normal 
human activities found more abundant outlets. Let 
us then give our minute groups an unlimited range of 
action in the Commonwealth ; let us give them the 
entire political power, then few of them would succumb 
to their enemies, weariness or doubt, because they 
would see directly the outcome of their effort, would 
enjoy the fruit of their work, would feel the necessity 
of the elements of order that made all the difference 
between happily thriving associations and the human 
herd to which the Bolshevists had reduced mankind. 
Progress meant increasing still more the direct interest 
that each member of those groups had in the prosperity 
of the whole. In our large factories the seemingly 
most insignificant labourer, the merest cog-wheel in 
an intricate machinery, should have it brought home 
to him in the most emphatic manner that masters 
and men were linked together by one of the strongest 
ties, community of interests. He should take to 
heart, as he would personal concerns, both the suc- 
cesses and reverses of his own establishment. This 
transformation must be accepted without constraint, 
under the impulse of common sense, on the simple 
view of facts, set forth, without any display of 
pedantry and pseudo-science. The best method to 
follow was to let the facts speak for themselves, there- 
fore to act without giving up more time than was 
necessary to words or writings. 

But the relations between the mass of working men 
and their employers, which, said the speaker, as yet 
are almost non-existent, could be brought about only 
by initiating a somewhat similar movement in both 
classes. The future captains of industry must learn 
to know their ownmen otherwisethan many do to-day, 
and the working men must have a means of judging 
their employers otherwise than by hearsay. To 
succeed in the study and obtain the desired result 





there was only one way: our. young civil engineers 





must include in their training a few months’ probation 
in the workshop, as common working men, and the 
must never lose the benefit of their mingling with the 
men, but must remain in close touch with them. 

It remained with us to create and maintain amo 
men a power able to infuse life into our societies which 
would then thrive in the direction we judged the best, 
Since the teaching of history and the example of 
observable natural phenomena led us to place oyp 
trust in progress, let us be convinced that our task 
did not exceed our strength. What we were striving 
after was obtainable, especially as our two nations 
would remain united. Both Great Britain and France 
issued from the fiery ordeal of battle purged of their 
old rivalries and jealousies. No one could cast a 
steel chain harder and stronger than the feeling of 
close comradeship that had grown up between the 
British and French soldiers during the ever-memorable 
years of common hardships, dangers, and sufferings, 
Henceforth no intrigue could dissociate us. In peace 
as in war, in the workshop as in the trench, there would 
reign the same absolute faith in the righteousness oj 
a common cause for which it was worth while to fight 
and to win. A social union was founded on esteem, 
and economical union on material welfare ; but our 
ties of friendship were ideals, so precious that, for their 
sake, our soldiers laid down their lives. An alliance 
such as that of Great Britain and France was unex- 
ampled in history: in it lay our best hope for the 
future. 








HARNESSING THE RHONE. 





Tue interminable discussion which has been going on 
for many years past concerning the conditions under 
which the Rhone can be used for the generation and dis- 
tribution of electrical energy seems now in a fair way of 
being brought to a conclusion. The trouble has arisen 
through the supposed confliction of interests between 
Paris and the Departments watered by the Rhone. The 
Paris Municipal Council is anxious to obtain from this 
river the necessary supplies tor the city, which 
became during the war by far the greatest industrial centre 
of France, and it will probably not be able to keep the new 
industries unless the cost of energy is brought down to 
much below what it is at present. By harnessing the 
Rhone it is believed that the cost could be reduced by more 
than one-half. The departmental and communal authori- 
ties which have right of possession over the Rhone strongly 
object to an arrangement which would convert the river 
into a generating station for Paris, the appetite of which 
would grow to the extent that nothing would be left for 
the populations living near the Rhone. As the result of 
the conference on ‘‘ La Houille Blanche,” held in Paris 
in February last, the parties to the dispute were able to 
air their grievances fully, and negotiations have since 
been proceeding whereby it has been decided to create a 
national Rhone Society, in which all who are interested 
will be represented, and for which some of the capital will 
be provided by the State. Paris will belong to the society 
as @ participant, and will eventually be regarded as a 
customer, entitled to her due share and no more. Another 
meeting is to be held at Grenoble shortly to arrange the 
details for the constitution of the Rhone Society. The 
programme to be put in hand will be a very extensive one 
and will comprise not only the creation of hydro-electrical 
generating stations, but also a scheme of irrigation works, 
and the river is to be canalised to facilitate navigation. 
At present the Rhone consists mainly of rapids, shallows, 
and mudbanks, and it will certainly take many years 
to carry out the programme, although there appears to be 
no reason why the electrical distribution and irrigation 
parts of the scheme should not be completed in a relatively 
short time. 





The Mechanical Properties of Steel.* 


By W. H. HATFIELD, D. Met., of the Brown-Firth Research 
Laboratory, Sheffield. 


STaRTING with the hypothesis that ‘‘ at the present 
moment engineering design has hardly attained the posi- 
tion in which it can be considered as a subject for purely 
mathematical treatment,” the author goes on to remark 
that it should be possible in the course of time, when our 
data are more complete, so to determine our factors of 
strength that the different parts of our various mechanisms 
may be perfectly reliable. After describing some unusual 
kinds of failures and the tests which were made on speci- 
mens from the broken parts, Mr. Hatfield comes to a dis- 
cussion of the methods employed for mechanical testing, 
each of which, he says, provides information of value. ‘This 
may be stated without excepting any individual test. 
How are we to judge the relative value of the diverse 
means of testing from the engineer’s point of view ? 
It would appear that those tests are most instructive 
concerning the ultimate behaviour of the steel, which 
nearest approximate to or reproduce the conditions under 
which the steel has to serve. The tensile and torsion tests 
are of particular value, and in most cases clearly give 
a direct indication as to the suitability of the material. 
Particularly useful for purposes of design is a more com- 
plete knowledge of the elastic range under these two forms 
of test. Until more ready means of determining the limit 
of proportionality in the tensile test than the present-day 
extensometer can be obtained, such determinations cannot 
become routine tests, but the engineer might usefully 
obtain sufficient number of such readings to assist him in 
more accurately calculating his safe ranges of stress. As 
regards the tensile test, we have much to learn, and investi- 
gations such as those which have of late been pursued by 
Professor Dalby, F.R.S., are invaluable. As regards 
impact testing; much work has been done during recent 


* Summary of a paper read before the Institution of Mechanical 
Engineers on May 2nd, 1919. 
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years, and we are now fairly supplied with data presenting 
the responses made to such tests by steels when in diverse 
conditions. We have now to face the difficulty of inter- 
preting and making use of such values. Before being able 
to do so, we must correlate them and reconcile certain exist- 
ing anomalies. The Izod and Charpy tests have now been 
thoroughly standardised, and with,few exceptions the 
values obtained are consistent ; furthermore, they, have 
a general relationship which illustrates, the influence of 
variations in the form of notch. The Charpy test is much 
less discriminating in cases of notched bar ‘ brittleness ” 
on low impact value material, the energy required to 
break the piece per square centimetre being less by the 
Izod than by the Charpy method, whilst with high impact 
material the energy absorbed per square centimetre is 
greater at times with the Izod than with the Charpy notch. 
Although it is not unusual for impact values to be trans- 
lated into terms per square centimetre, such conversion is 
not safe, since the depth behind the notch has a funda- 
mental influence upon the value of the reading. Thus 
the effect of the ** V ” notch of the Izod test-piece when 
compared, with the round notch of the Charpy test-piece 
is completely obscured in some notch tough conditions 
by the effect of the reduced section in the Charpy test- 
piece. Experiments of Schule and Brunner have shown 
that the decrease in depth of the material behind the notch 
very substantially reduced the energy absorbed per square 
centimetre of cross-section. 4 Thus, were the sectional 
area of the Charpy test-piece the same as the Izod test- 
piece, the former would, by actual experiments, give in 
cases such as those under discussion much the higher 
values of energy absorbed. Here is one typical instance 
illustrating how difficult it is to compare the results of one 
form of impact test with another. 

As regards the Charpy and Frémont tests, the values 
seem to be of a similar order, but anomalous cases occur 
from time to time which are extremely difficult to explain. 
The Arnold and Sankey tests would appear to indicate and 
give a measure of the same specific properties of the 
material, and incidentally the values obtained by these 
two tests indicate variation of a similar order. Yet the 
values obtained from either of these tests have no relation- 
ship to the values brought out under static or notched bar 
impact test. That, however, is no reason why they should 
be dismissed as being without merit. In both tests the 
steel is severely punished by repeated alternate bending, 
each bend being accompanied by considerable plastic 
deformation. The wide variation in values obtained 
certainly points to indication being obtained of some 
intrinsic merit of the material. 

In the author’s opinion, the Stanton test or some modi- 
fication of it, in which the force of the blow is capable of 
being varied with the elastic range of the steel, seems to 
be capable of offering much useful information to the 
engineer. This test is one which certainly does approxi- 
mate to the conditions existing in some slightly over- 
stressed parts. The values obtained are influenced 
apparently chiefly by the magnitude of the elastic range, 
and are not much influenced by notched bar brittleness ; 
neither do they appear to be influenced by that property 
in the materials which is brought out in the Arnold and 
Sankey test. The elastic range is not, however, the only 
determining factor. The author has much sympathy 
with the view expressed by Stanton and Bairstow when 
they say: ‘* For determinations of resistance to shock 
under approximate working conditions, the test should 
be one in which the energy absorbed in plastic deformation 
is at a minimum, since plastic deformation has little rela- 
tion to its constructional value.” Single-blow impact 
tests do not afford sufficient information for the engineer, 
and the author feels that such single-blow impact tests, 
depending as they do upon the energy absorbed in plastic 
deformation above the elastic limit, yield insufficient and 
probably no data as to the elastic range and the behaviour 
of the material within that range. 

There are no doubt concrete cases where each test will 
provide data of particular service in some field of engineer- 
ing, and the careful study and selection of the tests to be 
employed in each field merits and will repay the most 
careful attention of the engineer. The stresses acting on 
various parts of machines and structures are often com- 
binations of tension, compression, shear, &c. To the 
designer who wishes to create a reasonably safe design, 
and at the same time to economise and get the most out of 
the material employed, a knowledge of the behaviour of 
the material under these complex stresses is important. 
The presence of a second stress at a given point in the 
material in a direction at right angles to the first, modifies 
the response of the material to the first stress, as would be 
expected. A complete experimental study of all the 
different combinations of stresses likely to be met with in 
practice, carried out on all those materials of construction 
likely to be employed, would constitute a work of far- 
reaching value to engineers. 

There are obviously many instances in which it is 
expedient that steel shall be stressed beyond its elastic 
limit, and therefore in such instances some knowledge of 
the behaviour of the material under impact tests is 
generally corisidered instructive. Various types of tests 
have been devised, all with the purpose of measuring the 
relative brittleness of metals. They. include impact 
bending tests, impact tensile, and impact crushing tests. 
In all these impact tests the value obtained is essentially 
dependent upon the energy absorbed by the material in 
plastic deformation, and the experimental work by 
different investigators has generally been with a view to 
determining the factors which affect this absorption of 
energy. It is now definitely established that the properties 
of the material as shown by the static tensile tests—that is, 
elastic limit, yield, ultimate stress, elongation and con- 
traction of area—fail at times to reveal differences brought 
out under the notched impact tests. It is generally 
established that, everything else being equal, the harder 
the material the smaller the energy required to produce 
rupture under the notched impact test. There are, how- 
ever, instances where steels of the same hardness give 
widely different values under the impact test, and in some 
such instances the tensile test and, for that matter, the 
microscope, utterly fail to give any indication of the differ- 
ence in the material. It is in this respect that the Izod, 
Charpy, and such impact tests give information of interest. 
Two pieces of the same steel may be hardened and tempered 
to have similar tensile properties, and yet have widely 
dissimilar properties under the notched bar impact and 





notched bar slow bending tests. Captain Philpot confirms 
the earlier work of Stanton and Bairstow, indicating that 
the shock in the test is not the determining factor, and 
shows that the type of notch is the essential. His experi- 
ments clearly indicated that up to and for some consider- 
able, distance beyond the range of proportionality the 
behaviour of the two steels was identical. These facts 
are of fundamental importance to engineers. The influence 
of the shape of the notch has been very thoroughly investi- 
gated, and it is clearly shown that with increasing sharp- 
ness of notch the discriminating value of the test is 
increased. As an instance of the comparative effect of 
the shape of the notch, it may be pointed out that the 
Charpy test with a 3 mm. radius shows a much less dis- 
parity in the materials in unlike condition than does 
the Izod test. It was long thought that ‘the speed of 
application of and the total energy of the blow had an- 
influence upon the energy absorbed in breaking the test- 
piece. This has now been shown to be a mistaken view. 
With Izod impact pieces breaking with an absorption of 
20-25 foot-pounds energy it is immaterial whether the 
blow be 150 or 50 foot-pounds. 

As regards repeated impact tests, the total energy 
required to fracture the test-piece increases as the number 
of blows required increases. This is largely due to the 
fact that each blow includes a certain amount of energy 
necessary to produce the elastic deformation, and this 
proportion naturally forms the larger percentage of the 
energy of the blow when the blow is small in value. As 
to the actual energy absorbed in plastic deformation, it 
is an open question as to how this value is affected with the 
reduction in the force of the blow. There appears to be 
in all repeated impact tests a limiting value of blow which 
can be indefinitely withstood by the material. 

The author is, however, only dealing with the impact 
test in so far as it is of interest as indicating dangerous 
brittleness in steels from the engineer’s point of view. 
From this standpoint it might be useful to endeavour to 
trace the mechanism of the action of rupture in one of 
these tests. For this purpose it is proposed to discuss 
the Izod test. The actual pressure exerted by the knife 
edge on the piece is determined by the amount of resistance 
which the piece offers to deformation. The resistance 
commences at zero and increases rapidly at first, pre- 
sumably in proportion to the deviation of the piece from 
the vertical. This phase will only continue during elastic 
deformation—which is extremely small—owing to the 
piling up of the stress near the bottom of the notch, and 
the elastic limit of the material will be reached locally at 
a very early stage whilst the remainder of the test-piece 
will be almost unaffected. At this stage plastic deforma- 
tion commences. In non-brittle materials it is to be 
anticipated that plastic deformation will then proceed, 
with drawing out longitudinally and contraction of area 
of the steel close to the bottom of the notch taking place. 
The region affected plastically will gradually enlarge, the 
outlying portions being always less severely strained than 
the original base of the notch. In this way the deforma- 
tion continues until the most drastically deformed portion 
has received the maximum drawing out of which it is 
capable, and then it will crack. The crack, once in exist- 
ence, will rapidly spread. The base of it—when definitely 
formed—being sharper than any notch made by machining, 
causes such abnormal local stressing relative to the sur- 
rounding material, that the original crack always extends 
in preference to rupture commencing afresh at any other 
point. The back face of the test-piece—not notched—is 
all the time under compressive stresses, but owing to the 
more uniform distribution, the actual maximum com- 
pressive stress at any point, before permanent deformation 
occurs, is very small in comparison with the tensile stress 
at the notch. During the plastic deformation, however, 
this compressive stress increases, and it may reach such a 
value that locally there may be fracture by shearing, and 
an appreciable bulging similar to, but not so marked as, 
that of the ordinary bend test. A slight modification of 
shape of section on the notched side, feebly imitating that 
in an ordinary bender, is to be expected. The form of 
fracture usually indicates whether an appreciable amount 
of plastic deformation has taken place at the fractured 
portion previous to the progression of the crack. In brittle 
materials the “‘ crack ” appears to be first started at a very 
early stage of the plastic deformation. It may be suggested 
that the bulk of the energy absorbed in the test is that 
due to the work done on the test-piece, in plastic deforma- 
tion previous to the commencement of the crack, very 
little being absorbed before this begins—elastic deforma- 
tion—and very little after, that is, during the extension 
of the crack. The relative proportions of the three stages 
of work will obviously vary with different materials, or 
conditions of the same material. It would appear from 
this argument that a governing factor in determining the 
amount of energy absorbed in the test is the degree to 
which the material can be plastically deformed before the 
formation of a“ crack.” This would be expected to run 
parallel with the elongation per centage of a tensile test- 
piece—or preferably with the reduction of area per centage 
—and a low elastic. While this generalisation is in the 
main borne out by impact values the agreement is only 
approximate, and, as previously discussed, there are 
exceptions. It must, therefore, be concluded that failure 
as at a shoulder or the bottom of a notch is determined not 
only by the degree of deformation, but also by the manner 
of distribution of the stresses. 

The question which has to be decided is whether we must 
dissociate notch brittleness from true brittleness, which 
must be admitted is occasionally experienced in steels. 

From a theoretical point of view it is eminently desirable 
that we should form some ideg,as to the reason for variable 
values obtained from notche@ bar tests, other values being 
constant. Captain Philpot suggested segregation between 
the crystals as the cause, but the author cannot accept 
that explanation, since he has difficulty in conceiving 
the segregation of material in terms of the size of crystals 
at a temperature at which such effects are known by 
metallurgists to be produced. If two pieces of suitable 
nickel-chrome are hardened and are then subsequently 
tempered, say, at 600 deg. Cent., one being then quencheu 
in water and the other being very slowly cooled, it will be 
found that the one which has been quenched from the 
tempering temperature in water will havea high impact 
value, whilst the one which is cooled slowly will have a low 
one, This is a statement which applies to many, though no 
not all, steels, and which is now definitely accepted by 








metallurgists. It is the author’s experience that} the 
microscope utterly fails even at the higher powers at 
present available to bring out any adequate indication 
of differences in structure sufficient to account for the 
large difference in impact value. It therefore follows that 
it is reasonable to suppose the cause to be more deep- 
seated and probably lies in the ultra-microscopic arrange- 
ment of the material. It is possible that if the ultimate 
arrangement of the atoms could be visualised it would 
be found that on quenching from the tempering tempera- 
ture the material had been trapped in a, from a crystalline 
standpoint, meta-stable condition—that is, the atoms 
would not have had the opportunity of finally attaining 
their stable positions in the systems of the crystals. Mr. 
Hatfield therefore suggests that if after the tempering 
has been done at temperatures such as that under dis- 
cussion, and the cooling be permitted to take place at a 
slow rate, resulting in a low impact value, the atoms 
have had the necessary time and opportunity to take up 
their stable situations in-the crystal. He argues that the 
reason for the difference in the manner in which the crack 
is extended is to be found in the relative facility with 
which it can travel through the diversely orientated 
crystals. It appears to him to follow that in a perfect 
crystal cleavage planes will offer planes of weakness along 
which the crack may readily run, whilst in the unstable 
state, in which the perfection of the arrangement is not 
attained, it is conceivable that the crack will not travel 
with the same ease. It will be seen that this line of reason- 
ing would pre-suppose fracture through crystals in both 
ductile and “ notch-brittle ”’ material. This is contrary 
to the views held by some investigators, but Mr. Hatfield 
considers that it yet remains to be demonstrated that frac- 
ture frequently takes place along the crystalline boundaries. 
A crystalline fracture leads one to suppose that there are 
a number of minute planes reflecting light. Since the 
crystals of the metal with which we are dealing have.no 
external geometrical form, it is difficult to conceive how 
such externals of the crystals, if they were separated, 
could present facilities for the reflection of light in the 
manner which appears perfectly obvious from crystalline 
fractures. It might therefore be thought that the fibrous 
fracture associated with high impact values, with its non- 
crystalline appearance, would represent the separation 
between the crystals; such, however; is not the author's 
view, since he holds that in the fibrous fracture a sufficient 
explanation is found of the fact that in the transit of the 
crack through the erystal in this case there is a good deal 
of deformation and distortion along the cleavage faces. 
Arguing back from the above to the region of fact, it will 
be remembered that we have a mass of evidence to show 
that most successful parts which have been submitted to 
the most stringent service have had a low impact value. 
The inference which might be made from the foregoing is 
that the impact values induced by quenching from temper- 
ing temperature, involving as they do a meta-stable con- 
dition from a crystalline standpoint, also involve a crystal- 
line instability which will probably be affected by the 
work which the parts are called upon to do under certain 
conditions of service. One fact is, however, obvious, 
namely, that if it is necessary to quench from tempering 
temperatures to obtain high impact values, internal 
stressing will accompany the result, and it is an open 
question whether, if for no other reason, it is not better 
to be satisfied with reasonable impact values produced 
by relatively slow cooling rather than endeavour to pro- 
duce the other condition of the material. 

Having dealt at some length with the properties of 
steel for different purposes and in varying conditions of 
hardness, the author comes to the following conclusions :-— 

(1) That all the different forms of tests which have been 
devised for the mechanical testing of steel bring out some 
information of interest. The information, however, 
derived from any particular test needs carefully consider- 
ing by the engineer in relation to the kind of work which 
he is calling upon his part to do. 

(2) Real brittleness occurs with much less frequency 
than appears to be generally imagined. As a result of 
careful investigation, cases of “ apparent ”’ brittleness 
of the material can be frequently shown to be free from 
real brittleness. 

(3) Notched bar brittleness must be dissociated from 
true brittleness, since, whilst notched bar brittleness is 
always associated with true brittleness, true brittleness 
does not necessarily accompany notched bar brittleness. 

(4) The tensile test is fundamental, the other forms of 
mechanical testing being auxiliary and useful in their way 
for supplementing our knowledge of steels when required 
for specific purposes. 
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Large Motor-driven Three-bowl 
Universal Calender. 


Tue very large motor-driven calender which is illus- 
trated herewith has recently been built by David Bridge 
and Co., Limited, Castleton, near Manchester, for a well- 
known firm of rubber manufacturers, Besides being of 
a remarkable size and capable of running at a high speed, 
this machine is noteworthy on account of several new 
features which are embodied in the design. It is driven 
by an electric motor, double hvlical reduction gearing, and 
a steel pinion meshing with a double helical cast iron 
driving wheel. The machine ccmplete weighs about 
65 tons, the centre roller weighing 94 tons, and the top 
and bottom rollers 8} tons. Owing to the high speed at 
which the calender is to run, namely, 22.5 yards per 
minute, water-cooled bearings of special design have been 
adopted for the rollers. The latter are 30in. diameter 
and 87in. wide, of deep chilled cast iron, chamber cored 
and bored, the thickness of the walls being 7in. and the 
diameter of the hole 16in. The ends of the rollers are 
fitted with steam and drain plugs and glands. The side 
frames are of cast iron of box section, machined on the 
base to fit the bed-plate and to receive the bearing blocks. 
The centre bearing blocks are supported by extra strong 

‘dovetailed snugs and steel cotters to take up the wear. 
The frames are also bored and faced to receive nuts for 
adjusting screws for the top and bottom rollers. 

Each roller has two heavy cast iron bearing blocks lined 
with phosphor bronze bushes. These blocks are bored 
and machined to fit accurately into the standards. The 
blocks for the top and bottom rollers are arranged for 





there is a small electric motor provided for quick move- 
ment. This motor operates through machine-cut gear 
— and has a tramway type reversing controller and 
switch. 

The winding-off and batching arrangement consists of 
two square bar centres supported in bearings fixed in 
suitable positions on. the standards. The winding-off 
roller is fitted with a brake pulley and strap and the wind- 
ing-on roller is driven from the middle roller of the machine 
by means of chain and chain wheels, a special disc slipping 
clutch being fitted to compensate for the increasing size 
of the batch when winding up. The whole machine is 
self-contained on a box section bed-plate which is 
machined to receive the standards. This bed-plate has 
an extension to carry the reduction gearing. At the top 
the standards are braced together by means of a hollow 
cast iron stay. 








Britain’s Air Effort During the 
War. 


Tue following information is taken from a report 
dated January Ist, 1919, which was issued to the public 
on the 23rd ult. by the Air Ministry. The report, it 
should be stated, bears evidence of having been written 
in November immediately after the armistice was signed. 


DEVELOPMENT OF THE BRITISH AIR SERVICE. 


On August 5th, 1914, the British Air Service consisted 
of a Naval Wing, known as the R.N.A.S., a Military Wing, 





MOTOR-DRIVEN THREE-BOWL UNIVERSAL CALENDER 


adjustment, and those for the centre roller are in halves 
and are firmly fixed with steel cotters. As previously 
mentioned, the bearing blocks are water cooled. The 
water enters the special zigzag coring of the bottom bear- 
ing blocks, rises to the centre blocks, and is finally used 
in the top bearing blocks. Lubrication of the roller blocks 
is effected by means of @ pump and gravity feed. The 
top and bottom rollers are driven at even speed from the 
centre roller by means of double helical cut gearing. 
Another set of double helical gear wheels is provided to 
give a speed ratio of 14 to 1 between the middle and top 
and bottom rollers for friction purposes. Between the 
two sets of roller gear wheels a special claw clutch change- 
over gear arrangement is provided to enable a quick 
change to be made from even speed to friction or vice versa, 
thus making the calender “‘ universal.’”” By means of this 
arrangement the following effects can be produced :— 
(1) All rollers can be run at even speed; (2) the bottom 
and middle rollers can be run at friction speed while the 
top and middle rollers run at even speed ; (3) the bottom 
and middle rollers can run at even speed while the top and 
middle rollers run at friction speed ; or (4) both the top 
and bottom rollers can be run at friction speed. 

The large main driving wheel is of cast iron with split 
boss and wrought iron hoops. The wheel is keyed on the 
end of the centre bowl. The electric motor is of 80 horse- 
power and drives the pinion through reduction gearing 
having a ratio of 1000 to 51. A variable speed controller 
is provided for the motor. The top and bottom rollers 
are capable of being raised and lowered by means of a hand 
wheel of large diameter fitted with handles and arranged 
im @ convenient position in front of the calender, through 
& series of machine-cut bevel wheels, diagonal shafts, 
worm and worm wheels, screws and nuts. Immediately 
behind the hand wheel is a special claw box arrangement 
enclosed in a cast iron gearing box which enables either 
the top or the bottom roller to be adjusted by means of 
the one hand wheel. Special claw clutches are also arranged 
on the cross shafts connecting the two worms to enable 
either end of the top and bottom rollers to be adjusted 
independently or both simultaneously as may be desired. 
It will also be observed that in addition to the hand. 
Operated adjustment gear for the top and bottom rollers 





known as the R.F.C., and a Central Flying School. The 
Naval Wing, which was controlled by the Admiralty, 
comprised an airship squadron recently taken over from 
the Military Wing, and three aeroplane and seaplane 
squadrons with a total of 93 machines. The Military Wing, 
which was controlled by the War-office, comprised four 
aeroplane squadrons with a total of 179 machines. The 
two wings had a total combined personnel of 197 officers 
and 1647 other ranks. The squadron was the tactical 
unit, and still remains so. 

The Royal Aircraft Factory at Farnborough was mainly 
engaged on experimental work, and the bulk of the 
machines and equipment for the Air Service was supplied 
by private manufacturing firms. 

On the declaration of war some additional squadrons 
were hastily formed by the R.N.A.S. from all available 
resources in the country, and certain cross-Channel and 
other vessels were chartered and converted into aircraft 
carriers. Two squadrons of aeroplanes manned by the 
R.N.A.S. were sent to Belgium with the Naval Division 
to attempt to defend Antwerp, and the aircraft flown 
from the carriers undertook the protection of the ship 
channels off the East Coast of England from minelaying 
and made attacks on the German Frisian Coast. 

The squadrons with the Naval Division constituted the 
nucleus of the force which was later formed at Dunkirk, 
under naval control, for the attack of the bases at Zee- 
brugge and Ostend. The employment of the small air- 
craft carriers originated the practice, since largely 
developed, of carrying aircraft in men-of-war, in lighters, 
and in special large aircraft-carrying ships attached to the 
Fleet. 

At the same time, all pilots and machines of the Military 
Wing, available for service overseas, were mobilised and 
concentrated at Dover, and on: August 13th, 1914, four 
squadrons (56 machines) of the Military Wing, accompanied 
by an aircraft park, proceeded to France. The machines 
landed at Amiens, flew to Maubeuge, where there was an 
aerodrome, and at once commenced work in co-operation 
with the British Expeditionary Force. 
®: These squadrons played their part in the retreat from 
Mons, and suffered heavy casualties both in personnel and 
machines, but with the advanceyto the Aisne sufficient 





reinforcements were sent out from home to make good the 
w and. to permit of expansion, so that by the end of 
November, 1914, there were six squadrons in France, 
which were then divided into two wings of three squadrons 
each. This wing system of organisation was continued, 
and as further squadrons were sent to France new wings 
were formed, the administration of which was throughout 
1915 centred in Headquarters, R.F.C., France. With a 
continued increase in numbers it was found that this 
method of administration was unwieldy, and in January, 
1916, the first R.F.C. Brigade was formed. 

The organisation was now found to work satisfactorily, 
and on the conclusion of the armistice the Royal Air Force 
operating with the British Army in France consisted of 
six brigades, comprising 17 wings, 84 squadrons, 5 special- 
duty flights, and 26 miscellaneous units. 

The development of the Home organisation, to keep 
pace with the ever-growing requirements in various 
theatres of war, presented a problem of extreme difficulty, 
as the despatch overseas in August, 1914, of all the imme- 
diately available machines and pilots left only a small 
nucleus behind upon which to build. 

The bulk of the machines were supplied by eight private 
firms, who built to either Government or private design, 
and the remainder were produced by the Royal Aircraft 
Factory at Farnborough. The orders placed with the con- 
tractors had been given under peace conditions, and were 
very small, particularly as the Government design of 
aeroplanes was at the moment in a state of transition. 

The supply of engines presented a task of equal difficulty. 
On the outbreak of war the aero-engine industry was 
practically non-existent; lack of experience, lack of 
skilled labour, and lack of suitable plant made its organisa- 
tion and development at high pressure an extremely 
arduous undertaking. None the less, steady progress was 
made, and in 1918 England possessed the largest and most 
efficient aircraft industry in the world. 

Linked with the difficult problems of the supply of aero- 
planes, engines, and other technical material were equally 
difficult problems involved in the supply of highly special - 
ised personnel. Chief among the latter was the question 
of the supply of pilots. For them, the main source was 
the Central Flying School at Upavon, which had accom- 
modation for about 40 pupils, and from which many of 
the serviceable machines had necessarily been taken for 
the first overseas expedition. During the first six months 
of the war instruction was further hampered by the 
scarcity of experienced instructors and by the fact that 
there were only four Government aerodromes in the British 
Isles. Civilian flying schools were pressed into use and 
fresh service stations constructed, with the result that by 
May, 1915, training was being carried out at-11 stations, 
and 234 officers were actually under instruction. In 
May, 1916, 15 training stations were in full working order 
and a further 10 in course of construction, with 963 officers 
and other ranks under flying instruction. In the same 
year schools of military aeronautics were opened at 
Oxford and Reading, and, in addition to flying instruction, 
a high standard of technical education was aimed at. 
By March, 1917, there were 32 training stations in exist- 
ence, 15 more under construction, and a school of special 
flying for training instructors. Cadet wings were started 
to deal with the influx of pupils, and special schools of 
aerial gunnery, aerial fighting, and artillery and infantry 
co-operation were established. 

In addition, Egypt and Canada were provided with 
training facilities, and by December, 1917, there were 78 
training squadrons at home, 15 in Canada, and 5 in Egypt. 
On the conclusion of the armistice there was a total of 199 
training squadrons, and the pupils under instruction, 
inclusive of cadets, numbered 30,000; 21,957 pilots have 
been trained and graduated as efficient for active service, 
and, though the training of pilot and observer personnel 
has been one of the heaviest responsibilities of the Air 
Ministry, it is believed that the British system of training 
is the best that has yet been evolved. We have also 


‘| rendered assistance in this respect to all our Allies, 


especially to the Americans, who have adopted our system. 
In the early days of the war the urgency of the demand 
rendered it necessary for pilots to go overseas immediately 
they had reached the minimum standard of efficiency, 
and five hours solo flying qualified a pilot for France. ' 
This minimum time was gradually raised, and at present 
the official minimum is thirty-five hours, including five 
hours on the service type of machine to be flown overseas, 
and, in fact, very few pilots have done less than fifty hours 
before they are sent on active service. Apart from the 
actual instruction in flying, pilots and observers receive 
a specialised training for the particular work they have to 
do in connection with reconnaissance, aerial fighting, 
spotting, and bombing for the fleet, anti-submarine, and 
Army duties. The improved efficiency obtained from this 
scientific mode of training has been one of the principal 
factors in the attainment of ‘the air supremacy. 

In addition to the training of flying and observer 
personnel, it has been necessary to establish a number of 
technical schools in which equipment officers and other 
ranks receive suitable training in the various specialised 
branches of their work, such as engine construction, wire- 
less telegraphy, photography, armament, navigation, &c. 
In 1914 the personnel of the British Air Service consisted 
of 197 officers and 1647 other ranks, whereas to-day there 
are 27,906 officers and 263,842 other ranks. 

Turning to the developments in the general organisation, 
it will be remembered that for the first two and a-half years 
of the war the expansion of the fighting air services was 
developed to a large extent by the Navy and Army along 
parallel lines, and there is no doubt that the existence of 
these separate air service organisations resulted not only 
in considerable unnecessary expenditure, but also in 
confusion and delay in obtaining supplies. 

In February, 1917, an attempt was made to remedy 
these defects by the formation of an Air Board, upon 
which the Admiralty and the. War-office were represented. 
All questions of supply were at the same time placed under 
an Aircraft Production Department of the Ministry of 
Munitions, which successfully solved this difficult problem. 
The Air Board became responsible for the design and 
allocation of aircraft and accessories, but the actual 
administration of the two services remained separate. 
Although this was an improvement on the old system, 
it was found that there was still considerable duplication 
of effort and waste of energy, and it was finally decided to 
amalgamate the two air services and to place them under 
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one central control. Accordingly, in January, 1918, a 
Secretary of State for Air was appointed, and the Air 
Board was reconstituted as the Air Ministry to take over 
the administration of both the naval and military air 
services, which were amalgamated to form the Royal Air 
Force in April, 1918. Prior to this amalgamation, the 
organisation of the Royal Flying Corps at home consisted 
of a training division comprising 109 squadrons and 13 
schools. The schools were directly under the training 
division, and the squadrons were organised into four 
training brigades with 22 wings. The R.N.A.S. consisted 
of a number of groups, which were administered directly 
by the Admiralty. It was recognised that both these 
systems were capable of considerable improvement, and a 
new organisation was set up. Great Britain was divided 
into five areas under the direct control of the Air Ministry, 
but each area was responsible for its own internal adminis- 
tration, and was subdivided into training and operational 
groups. 

It is under this new organisation that the main develop- 
ment in the air service has taken place, and it is claimed 
that the results achieved in all theatres of war, as well as 
in home defence, have more than justified the establish- 
ment of the Royal Air Force as an independent fighting 
force of the Crown. 


CO-OPERATION WITH THE ARMY. 


In the Western Front theatre the British air service ex- 
panded from 4 squadrons to 84 squadrons, with 5 special- 
duty flights and 26 miscellaneous units, such as aircraft 
parks, repair depdts, &c. Owing to the difficulty of collecting 
detailed records from some of the earlier formed units, 
and the fact that many records have either been lost or 
destroyed, it is impossible at the moment to give any 
accurate summary of operations in the air previous to 
July, 1916. Since that date to November llth, 1918, the 
Royal Air Force on the Western Front, including the 
Independent Force, destroyed or brought down 7054 
enemy aircraft, dropped 6942 tons of bombs, flew over 
900,000 hours (nearly 103 years), and fired over 104 
million rounds at ground targets. 

In addition to the work of the main force working with 
the armies on the Western Front, the operations of the 
Independent Force, R.A.F., are worthy of special mention. 
During 1914 and 1915 isolated raids were made by the 
R.N.A.S. on Cuxhaven, Diisseldorf, and Friedrichshafen, 
but shortage of material and other difficulties made it 
impossible to keep up sustained efforts. In October, 1917, 
the 8th Brigade, R.F.C., was formed to operate from the 
Nancy area against the German chemical and iron indus- 
tries. This brigade accomplished much valuable work, 
but only consisted of three squadrons, and on April Ist, 
1918, when the Royal Air Force came into being, the Air 
Ministry immediately recognised the great possibilities 
of a policy of strategic interception, as well as the oppor- 
tunities for striking at the morale of the German nation. 
Every effort was made to build up and maintain in the 
field a powerful striking foree to execute a series of 
systematic raids on the key munition and chemical 
industries of Germany. Accordingly. on June 8th, 1918, 
the Independent Force, R.A.F., was constituted, and the 
three squadrons of the original 8th Brigade, R.F.C., were 
gradually increased to ten. Of these, five were for day 
bombing, four for night bombing, while the tenth con- 
sisted of scouts for the protection of the raiding formations 
and for defensive operations against the enemy fighters. 

The effect, both morally and materially, of the raids on 
German territory carried out during the summer of 1918 
ean hardly be over-estimated. The utterances of the 
German Press and public bore eloquent testimony to the 
results of the new policy, and it is known that the German 
High Command were compelled to recall at least 20 fighting 
squadrons from the Western Front and to immobilise a 
large number of ground troops to man anti-aircraft 
batteries and an elaborate system of searchlights and 
balloon barrages. In fact, the policy was so successful 
that when the armistice was signed it was intended to 
increase the Independent Force to a total of 48 squadrons 
by the end of May, 1919. 


CO-OPERATION WITH THE Navy. 


In November, 1914, the R.N.A.S. supplied aircraft to 
the Fleet for reconnaissance purposes and defence against 
Zeppelins, and by the spring of 1915 a Transatlantic liner 
and two smaller vessels had been provided and equipped 
with reconnaissance and fighter seaplanes. These were 
subsequently replaced by seroplanes, which were flown 
from the decks and turrets of ships while the latter were 
under way. The potential value of aerial scouts was soon 
realised, with the result that several other large aircraft- 
carrying ships were added to the Fleet, and the practice 
was in process of being established by which each battle- 
ship, battle-cruiser, and light cruiser was to carry its own 
aircraft on proceeding tosea. By July, 1918, 70 aeroplanes 
were being carried by the Fleet as part of the battle equip- 
ment. 

Few opportunities presented themselves for employ- 
ment of these aircraft in the face of the enemy, but the 
arrangements for their employment prior to and during a 
Fleet action were systematically improved. Very valuable 
work was done during the Battle of Jutland, in several 
raids into the Heligoland Bight, and in attacks on German 
airships met in the North Sea. 

e patrol of waters infested by enemy submarines was 
commenced by the R.N.A.S. in September, 1914, and was 
gradually increased in scope until, at the time of the 
declaration of the armistice,’*there were no less than 39 
seaplane and 26 aeroplane stations round the British 
Coast and in the Mediterranean engaged on this duty. 
The duties of the aircraft engaged consisted of carrying 
out patrols over the seas in search of enemy submarines, 
in escorting convoys, and in assisting surface vessels to 
hunt submarines known to be in their vicinity. It may 
be claimed that the success which has attended the anti- 
submarine campaign has been largely due to their 
activities. 

As already mentioned, the R.N.A.S. squadrons which 
proceeded to the Dunkirk district were engaged against 
the enemy very early in the war. Their numbers were 
gradually increased to eight fighters and bombers, and 
during the following four years an unremitting attack by 
air on the submarine bases at Zeebrugge, Ostend, &c., was 





carried out in spite of strong anti-aircraft defences. The 
Dover-Dunkirk group also constantly assisted in denying 
the Dover Straits to enemy submarines, in attacking 
enemy aeroplanes proceeding to or returning from London, 
and in spotting for the British monitors, &c., bombarding 
the enemy bases and forts. In addition to anti-submarine 
operations, the aircraft under naval orders in the locality 
ot Harwich and the Nore have been continuously engaged 
in locating and destroying mines laid by the enemy off 
our coasts. Special long-distance reconnaissance work 
was also carried out from this area, and flights were made 
into localities infested with enemy seaplanes, and often 
resulted in heavy engagements, necessitating as many as 
five machine guns being carried in the large seaplanes. 


Arrsuie SERVICE. 


On the outbreak of war the airship service consisted 
of three airships only, with a personnel of 24 officers and 
174 other ranks: by November, 1918, 103 ships were in 
service, with a personnel of 580 officers and 6534 other 
ranks. 

During the transportation of the original Expeditionary 
Force to France in 1914 two of the three existing airships 
assisted in patrolling the Channel. These were subse- 
quently employed on similar patrol duties from Kings- 
north and Barrow. The third airship was based at 
Dunkirk in the early part of 1915 and co-operated with 
the Belgian artillery at Ostend. The development of 
our present airship service, however, may be said to date 
from February, 1915, when approval was given for the 
construction of the first 8.8. airship. During the year 
27 ships of this type were completed, the construction of 
a further 20 was begun and the new “‘ Coastal ”’ type was 
also developed. In the meantime experiments were 
directed to extending the range and duration of patrols, 
and a number of other new types were produced and 
commissioned. The duties carried out by the airship 
service were reconnaissance, coastal and anti-submarine 
patrols, escorts, and mine detecting. 


Krre Bauoons. 


Four units of the kite balloon branch were sent to 
France to operate with the Army, and one unit was sent 
out to the Dardanelles in H.M.S. Manica, a merchant 
vessel chartered and fitted out for the purpose. The work 
of these units was so successful that additional sections 
were rapidly formed. The R.F.C. took over the balléon 
work on the Western Front, and five other vessels “were 
equipped for balloon service in East Africa, in the Medi- 
terranean, and off the Belgian coast. At the end of*1915 
& great advance in the deliiopanens of balloons was made 
by the introduction of the practice of towing them from 
ships under way. The invention of the French Chaquot 
balloon in 1916 assisted in the development and the employ- 
ment of balloons towed from all types of ships, from sub- 
marines to battle-cruisers, for reconnaissance and artillery 
spotting purposes was soon & prevalent practice. By July, 
1918, no less than thirty balloons were being taken to sea 


by the Grand Fleet ;on all occasions. ‘Balloons aided |, 


materially in the anti-submarine campaign, and were 
towed from drifters, trawlers, and motor launches in large 
numbers for reconnaissance purposes when. hunting 
submarines and also when escorting convoys. The expan- 
sion on the Western Front was also great, and at the end 
there were no less than eighty-three kite balloon sections 
of the Royal Air Force. 


Home Derence. 


Enemy air raids on Great Britain did not assume serious 
proportions until 1915, before which hostile aeroplanes 
and airships came over, merely for purpose of recon- 
naissance. 
organisation was under the control of the Admiralty. 
In 1915 a few machines of the 18th Wing were specially 
detailed for defence i air raids, and in. February, 
1916, when the responsibility for home defence was taken 
over by the War-office, No. 19 Training Squadron, in 
addition to its training duties, was entrusted with the 
defence of London against enemy aircraft attacks; in 
addition, detachments each consisting of two B.E. 2 c. 
machines were stationed at various points around the 
capital. 

The systematic training of night flying pilots was not 
commenced at Hounslow until the armament and fittings 
for night flying were standardised. The first home defence 
squadron (No. 39) was formed in May, 1916, and by the 
end of the year eleven home defence squadrons and one 
night training squadron had been formed and distributed 
throughout England. During 1916 the squadron re- 
sponsible for the defence of London accounted for five 
Zeppelins, and the squadron protecting the Tyne and Tees 
brought down one. 

A home defence wing was formed in September, 1916, 
and in April, 1917, on the formation of the northern home 
defence wing at York, the existing home defence wing 
became the home defence group. This was later expanded 
and finally became the 6th Brigade. The organisation 
of this brigade consisted of six wings and eighteen service 
squadrons, in addition to ten night training squadrons, 
four of which were night bombing squadrons. Its duties 
were the aerial defence of England and South Scotland, 
co-operation with coastal batteries, the training of night 
flying pilots, and the formation of night fighting squadrons 
for the expeditionary forces. These night fighting 
squadrons had the valuable dual effect of reducing the 
enemy bombing of our back areas in France, and at the 
same time forming a first line of air defence against aerial 
attack on the British Isles. 

The searchlight and anti-aircraft gun defences of London 
were at first under the control of the Admiralty, but in 
August, 1917, it was decided to place these and the aero- 
plane defences under a single command. The London 
Aircraft Defence Area was accordingly formed, under a 
general officer, and the results emphasise the importance 
of co-operation between all units of anti-aircraft defence. 


DEVELOPMENT OF SPEcIAL FUNCTIONS. 


In the early days of the war machines were either 
entirely unarmed or the pilot carried a revolver, service 
rifle, or Winchester repeater. Some German machines 
carried machine guns in August, 1914, and the R.F.C. 
first fitted an aeroplane with a gun in September. There- 


During 1914 and 1915 the anti-aircraft 





after continual progress was made in this direction. Th 
types of machine gun fitted were the Vickers and the Lewige 
of which 19,500 and 18,400 respectively were in use in the, 
R.A.F, by November, 1918. The rate of fire¥cf these 
guns has been greatly increased since their introduction— 
in the case of the Vickers from a normal 550-600 rounds g 
minute to 1000, and in the case of the Léwis from 500 to 
700 a minute. Synchronising gears have been invented, 
enabling the gun to be fired through the propeller at its 
full rate of fire. Continual improvements in the mountings 
have been devised both for the pilot And the observer, 
so as to bring the guns into the best possible positions for 
fighting, and also for rectifying faults and stoppages. 

A further great improvement has been the substitution 
of metallic disintegrating links for the original webbing 
belts used with the Vickers gun. In addition to machine 
guns, continual experiments have been carried out with 
guns of considerably larger calibre, firing @ shell weighing 
over @ pound. Heavy armament has now reached a stage 
of definite equipment, and a certain number of machines 
in the field had already been fitted with a 37 mm. gun 
firing a 14-pounder shell when the armistice was signed, 

Sights are now compensated to allow for the speed of 
our machines as well as that of the enemy, and illuminated 
sights have been produced for night work. Air fighting 
called for the development of special ammunition, and a 


number of types of incendiary, tracer, and armour-piercing 
bullets were produced and supplied in addition to the , 
standard bullet. Owing to the great cold of the altitudes 


at which pilots must now fly (20,000ft. and over), it was 
necessary to make special heating apparatus both for the 
pilot and the engine. This apparatus is used in all night 
flying squadrons. A further difficulty arising from the 
rarefaction of the atmosphere at these heights was over- 
come by the use of oxygen apparatus, which enables 
pilots to do their work under conditions which would 
otherwise be insupportable. At the other end of the scale 
is the low-flying machine, whose duty was to co-operate 
directly with the infantry and tanks in action and to 
attack with bomb and machine gun enemy trenches and 
troops on the march or concentrating for an attack. For 
work of this nature, which was carried out from a height 
of a few hundred feet, an armoured machine had been 
devised. 

The development of fighting in the air proceeded very 
rapidly. The first recorded combat occurred in Sep- 
tember,-1914, when, in spite of the rudimentary armament, 
a total of five machines was brought down. By the 
middle of 1915 fighting in the air had become a recognised 
feature in operations, and since then it steadily increased 
in intensity. The tendency has been to eliminate the 
single combats of the early days in favour of battles 
between patrols, and in many cases between large forma 
tions ofymachines, as many as 70 or 80 being engaged at 
one time. +: 

The original and, at first, the only duty of the aero- 
plane in war was reconnaissance, and the earliest recon- 
naissance reports were of the'utmost value. The informa- 
tion) gained-immediately prior to and during the retreat 
from Mons in 1914 was of the greatest possible assistance 
to the British and French armies. The effect of regular, 
rapid, and accurate reconnaissance at once made itself 
apparent. With the development of trench warfare it 
became necessary to supplement reconnaissance reports 
by full information as to the position of enemy trenches 
and the location of his batteries. In November, 1914, the 
first successful aerial photograph was taken of the village 
of Neuve Chapelle. During the early experimehtal stages 
photographs were taken at an altitude of 3000ft., but the 
rapid development of anti-aircraft fire has forced the aerial 
photographer to an altitude of 22,000ft. 

During. the: first month that the photographic section 
operated in France only 40 negatives were taken. During 
October, 1918, 23,247 negatives were exposed and approxi 
mately 650,000 prints were issued. A high standard of 
photographic work was reached, and whole areas of 
country, lines of railway, and trench systems were photo- 
graphed and accurate maps prepared. The photographic 
section in 1914 consisted of two officers and three other 
ranks. Their outfit comprised two cameras and a portable 
box of developing chemicals. The photographic personnel 
at the end consisted of 250 officers and 3000 other ranks, 
distributed throughout all theatres in which photographic 
work was carried out, and a large training school of photo- 
graphy had been formed at Farnborough. Up to Sep- 
tember, 1918, as many as 5,287,826 prints of aerial photo- 
graphs had been issued by the Air Service in the field. 

It was realised from the first that one of the most 
important duties of the aeroplane would be co-operation 
with the artillery, and various methods of communication 
between machines and batteries or ships were devised. 
At first, signals were passed by evolutions of the machine 
over the target, and later by signal lamps or smoke balls 
fired from Very pistols. These, however, involved great 
delay and trouble in returning from target to battery, 
as signals were only visible at close range. 

At the outbreak of war the use of wireless telegraphy 
in connection with aircraft was in its infancy ; a certain 
amount of experimental work had been carried out, but 
no standard types of apparatus had been adopted. Only 
one of the machines which left with the original Expedi 
tionary Force was fitted with wireless apparatus, which 
was not employed until some stable condition was reached 
on the Aisne, when work in conjunction with the artillery 
was started. From this time onwards wireless grew very 
rapidly, and every battery was gradually equipped with 
@ wireless receiving station ; at the end of 1916 there were 
about 2000 air service wireless operators and mechanics, 
and by the end of 1917 this number had increased to 
approximately 3760. The earliest experiments in wireless 
telephony were carried out between Farnborough and 
Brooklands, but it was not until 1917 that anything like 
an efficient set was designed and demonstrated in the air. 
About this time night bombing machines in France— 
F.E.2 b.’s—were fitted with C.W. transmitters, and this 
means of communication, which had a range of about 
75 miles, proved of great value in reporting lighted enemy 
aerodromes and other suitable targets. By November, 
1918, there were about 80 C.W. wireless stations main- 
tained by the R.A.F. in France alone, providing com- 
munications between various units in the field. There 
were also several hundred battery stations. 

To meet the steadily increasing demands for trained 
officers and operators, a training school was in 
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1916, with about 30 officer pupils and 500 other ranks. 
This school in the end had 152 officers and 2400 other ranks 
under instruction, The wireless branch on the same date 
consisted of approximately 520 officers and 6200 other 


ranks. 

In the early days of the war pilots sometimes carried 
a few small bombs to be dropped by hand as opportunity 
offered. The Germans made the first organised bomb 
raid on Compiégne during the retreat, but day bombing 
latterly became a highly specialised operation, and the 
development of bombs and bombing aeroplanes was 
carried to @ high pitch of efficiency. The machines 
employed steadily improved in range and weight-carrying 
capacity. There was also a very great improvement in 
the size and destructive power of bombs, and progress 
in this direction kept pace with the development of the 
lifting power of aircraft. Whereas in 1914 we were only 
using 20 lb. bombs, in the end bombs weighing as much as 
3000 lb. were in use. High explosive and incendiary 
bombs were the chief types used, whilst others of special 
design were employed for anti-submarine operations. 
A special type of smoke bomb was also evolved, which 
was very successfully used in the final offensive in Palestine. 


Some STarTIstTICcs. 


In an appendix to the report some interesting statistical 
information is given in tabular form. The growth of the 
personnel has already been mentioned. With regard to 
the number of machines and engines “‘ on charge,” it is 
stated that in August, 1914, we had 272 machines, while 
by October, 1918, we had 22,171 machines and 37,702 
engines. As regards the output of machines, no record is 
available for the R.N.A.S. side until March, 1917. For the 
R.F.C. during the ten months ending May, 1915, 530 
machines and 141 engines were constructed. During the 
next twenty-one months ending February, 1917, the R.F.C. 
received 7137 machines and 8917 engines. From March, 
1917, to December, 1917, 12,275 machines were supplied 
to the R.F.C. and 1246 to the R.N.A.S. During the next 
ten months ending October, 1918, the R.A.F. received 
no less than 26,685 machines and 29,561 engines. The 
motor transport of the R.F.C. in August, 1914, numbered 
320 units of all kinds. At the end of October, 1918, 
23,260 units were ‘‘ on charge.”” Between July, 1916, and 
November, 1918, in all theatres of war our pilots accounted 
for 7908 enemy aeroplanes to 2810 of our own reported 
missing, dropped 7945 tons of bombs, flew 1,016,346 hours, 
fired 11,858,137 rounds of ammunition at ground targets, 
_ 501,116 photographs, and brought down 258 enemy 
alloons. 








Sturrock’s Steam Tender. 


REFERRING to the facsimile drawing of Archibald 
Sturrock’s steam tender engine, reproduced in our issue 
of January 17th last, we are now able to give further 
particulars and a drawing which shows the arrangement 
of the condensing apparatus fitted to these remarkable 
machines. 

The tender consisted for all practical purposes of a six- 
coupled locomotive, having 4ft. wheels and a pair of inside 
cylinders of 12in. diameter by 17in. stroke, but with a 
water tank instead of a boiler. The steam was supplied 








found that after an engine so equipped had been running 
for some distance, the water in the tender tank became so 
hot that condensation ceased. The enginemen were then 
in the undesirable position of having a hot boiler in front 
of them and @ hot tender behind, and the steam issuing 
from the waste pipes on the tender became a serious in- 
convenience, since it prevented the men from seeing 
whether the train was following them properly. 

Even with the enlarged fire-boxes fitted to the engines 
detailed to use these tenders, there was considerable 
difficulty in keeping up a supply of steam sufficient for 
two sets of cylinders which had a cubic capacity equivalent 
to a single pair 19in. by 24in., and two of which must have 
suffered badly from condensed steam. Moreover, thero 
were practically two engines to attend to instead of one. 
It is scarcely to be wondered at, therefore, that the engine- 
men thoroughly disliked the steam tenders and did 
their best to get them removed by adopting various little 
devices calculated to add considerably to the cost of 


repairs and upkeep. . 








Letters to the Editor. 


(We do not hold lves responsible for the opinions of our 





SPACE VERSUS ECONOMY IN THE BOILER-HOUSE. 


Srr,—-At the present time there appear to be two opposing 
tendencies, viz., to economy of space and economy. of fuel, in 
connection with the generation of steam for power purposes, and 
in view of the fact that the conservation and economical use of 
coal has now become a national problem, we are of the opinion 
that the time has arrived for the adoption of a national and 
logical] line of thought and action in connection with the incep- 
tion and laying-out of power installations. The problem is 
in many cases a difficult one, where ground space is cramped 
or expensive, but with the advent of super-stations in compara- 
tively open spaces the question of available ground space is 
not so important and the inference is obvious. 

The history of the development of boiler practice hitherto 
has been on consistent lines. We had the old type egg-ended 
boiler, which gave way to the Cornish boiler, which in turn was 
superseded by boilers of the Lancashire and Galloway types, 
and these have slowly dropped out of use in connection with 
municipal and electrical installatiogs where quick steaming 
combined with economy has been found to be essential! and boilers 
of the water-tube type have taken their place. 

With the advent of the water-tube boiler it was found that 
a far greater steaming capacity could be accommodated in a 
given space, and this, combined with the introduction of the 
steam turbines, has resulted in a very great saving in floor space 
with a consequently less capital outlay, smaller buildings, and 
a considerable reduction in running costs, and so far so good, 
because each step in the evolution has resulted in a reduction 
of chimney temperature. Engineers of the present day, how- 
ever, are so intent on the reduction of space and building costs 
that there is a grave danger of exploiting these advantages 
to so great an extent that the economical production of steam 
is likely to receive a serious set-back. 

It is well known that for every degree Fahrenheit in the gases 
when passing to waste there is a direct loss of 5 @.Th.U.’s per 
pound of coal burnt on the grate, and it will therefore be readily 
understood that for every 100 deg. Fah. surplus temperature 
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STURROCK’S STEAM TENDER 


direct from the boiler of the engine proper by means of a 
pipe measuring about 23ft. from end to end, made with 
five bends so contrived as to render it sufficiently flexible 
without the use of compensating joints. The exhaust 
steam from each cylinder was delivered separately into a 
tubular condenser placed near the bottom of the water 
tank. These condensers each consisted of fifteen tubes, 
12ft. Sin. long and 2in. in outside diameter, each end being 
fixed in a box. The first of these reception boxes received 
the exhaust steam and delivered it through the tubes ; 
the second box led to a vertical waste pipe which carried 
off the uncondensed steam. As there was no outlet for 
the water of condensation other than these two waste 
pipes, a baffle plate and inverted cone were fitted in each 
pipe to intercept the water coming over and divert it 
back into the tank. 

An old railway man, writing his reminiscences of a 
varied experience in our contemporary, the Locomotive, 
about ten years ago, gave some interesting details of 
the Sturrock steam tender. He had left the service of 
the Great Northern Railway shortly before the tenders 
came into use, but his intercourse with other drivers 
yielded some noteworthy facts. For one thing, it was 





in the gases the direct waste will amount to 4 per cent. of the 
total heat in the coal. With regard to this particular question 
almost every form of ingenuity the world over has up to the 
present been employed in devising boiler installations or design- 
ing new types of boilers with the sole object of reducing the 
chimney gases, and up to quite recently any installation in con- 
nection with which the gases passed to waste at, say, 500 deg. 
Fah. would have been considered out of date. 

It might have been stated without fear of contradiction that 
the indication of economy in steam raising could be found in the 
temperature of the waste gases. The great demand 4t present 
among station engineers would appear, however, to be for a 
maximum amount of steaming capacity in a minimum amount 
of space, almost regardless of economy and with this object in 
view the boiler units are occupying less and less ground space ; 
but have the disadvantages been carefully weighed against the 
advantages of such a change of front? To give one example, 
the electrical engineer must have power at short notice, and 
must therefore in many cases have an induced draught 
installation. With such an installation gases may pass up the 
chimney at any temperature, certainly not higher than 250 deg: 
Fah ; but what are the actual facts ? Some of our latest installa- 
tions, with a view to obtaining a great quantity of steam, per 


unit of floor space, are actually at the present time passing the 
gases to waste at over 450 deg. Fah., the resultant waste in fuel 
being 8 per cent. from this cause alone. 
The question might be asked as to why such an anomaly 
should exist when the saving in fuel consumption is 4 
national duty, and the answer may be found in the partial 
disregard of direct economy which engineers have shown in 
search of extremes in economy of floor space. It is doubtful 
whether any of the projected installations, if designed for 
extreme pressures, with large grates, high rating, and small 
econornisers, will in the future cool the gases down to less than 
600 deg. Fah. or 700 deg. Fah. 
Is it not time to ery halt and even go back to the common 
sense and sound designs which provided for properly equipped 
and suitably sized economisers, thus ensuring a large reserve of 
heat, a low chironey temperature, and so check this regrettable 
tendency for high pressures and smal] economisers, which only 
result in deliberate waste. If super-stations are to be installed 
where any amount of ground space is available, is it not oppor- 
tune to give a timely word of warning in order to prevent the 
doption of sch which in the very nature of their design 
invite a direct waste of 8 per cent. to 10 per cent. of fuel at a 
time when there is such a crying need for fuel economy? It is 
quite time that there was a definite saving in the use of very high 
steam pressures, but if this saving is to be obtained at the 
expense of extensive waste at the chimney what benefits will 
result to compensate steam users for the extra upkeep which 
will be inseparable from such plants in which joints will require 
constant attention, renewals will be more frequent, and radiation 
losses be increased ? Economy. 
May 6th, 191. —— 

THE COUNCIL OF THE CIVILS. 


Sir,—At various times attention has been called to the mode 
of election of the councils of our leading engineering institutions. 
My attention has been called fo it by recently receiving my 
ballot list for the council of the Institution of Civil Engineers. 
It always strikes me that nothing could be devised which would 
so effectually prevent any real representation of the corporate 
members generally as the system employed. For the good of the 
Institution something should be done to allow of names being 
inserted in this list when a certain number, fairly large if neces- 
sary, of the ordinary members state their desire that this should 
be done. Even the Institution of Mechanical Engineers have 
some arrangement of this sort, I believe. It is not good for any 
Institution that such conditions should exist. 

Another point is that the existing method absolutely bars 
any associate member sitting on the council. Now, the associate 
members constitute by far the largest proportion of the corporate 
members, and should have a voice in the control of the Institu- 
tion, to which they also contribute the largest amount in 
way of fees.- In addition, the vast majority ef the actual 
engineering work of the country is carried out by associate 
members, who have no actual representation on the council. 
I have no hesitation in saying that the Institution would be 
strengthened, would be quickened and improved by the election 
of a number of the younger up-to-date engineers who are asso- 
ciate members. Great care is taken to see that the members 
in various dominions are represented, whilst a very much targer 
body at home are neglected. 

I do not know how the existing conditions can be changed, 
but perhaps some of your readers who are members of the 
Institution and, like myself, have its real interests at heart, 
may be able to help us. D. 

May 5th. - 

MARINE ENGINEERING DESIGN AND CON- 
STRUCTION. 

S1r,—We have been much interested in Mr. Seaton’s admirable 
report on the work of the British Marine Engineering Design 
and Construction Committee which appeared in your issue of 
April 25th, but we feel that it is due to shipowners and other 
boiler buyers to correct a statement in the report which reads 
as follows :— 

‘“* For the vertical type of boiler there appeared to be no very 
special or definite rules in existence. As these builers have been 
and still are in very general use, especially those of the Cochrane 
type, both for auxiliary purposes in all classes of ships and for the 
main machinery in smaller vessels, the Committee decided that 
it ought to establish such rules as would ensure that these boilers 
shall b:: a2 safe when made in accordance with them as are the 
ordinary horizontal cylindrical boilers.”’ 

As far as the boilers manufactured by us are concerned, we 
would like to point out that they are all constructed according 
to the recognised rules of the various boiler authorities and 
insurance companies in this country and abroad, and that a 
complete understanding exists between us and all these authori- 
ties as to the practice to be adopted in the design of our boilers. 
We maintain that our boilers are in every respect as safe as the 
ordinary horizontal marine type, and we can only assume that 
the report refers to some imitation of our boilers which the 
Committee have come across. 

For CocHran AnD Co., ANNAN, LimItEeD, 
Cuartes E. Crompton, Director. 
Annan, Scotland, May 6th. 











A MORATORIUM FOR PATENTS. 
Sir,—Patentees and their licensees have suffered serious 
losses during the war. The development of inventions was 
nullified in many cases and very great losses resulted. If some- 
thing is not done by the Government, five years of the life of 
patents will be lost to all concerned. There is a movement: on 
foot to ask Parliament to legislate to give an extension of the 
life of patents in consequence. Will all persons affected write 
us with a view of concerted action ? 
16, John-street, 
Bedford-row, W.C. 1, May 7th. 


Brieas anp Son. 








ENGINEERING GoLFine Socrety.—The Spring Meeting 
ot the Engineering Golfing Society will be held at Walton 
Heath on Tuesday, May 20th. In the morning there will 
be 18-hole stroke competitions for the ‘ President’s 
Challenge Cup” and for the ‘ Wilson Challenge Cup,” 
the first being played for by members with handicaps of LO 
and under, and the second by those with handicaps of 11 
and over. In the afternoon there will be an 18-hole 
round, match play against bogey. The Society has also 
decided to reinstitute this year the Match Play Tourna- 
ment, which formed such a popular feature in its activities 
in the years before the war. Entries, both for the Spring 
Meeting and for the Tournament, should be in the 
Secretary’s hands by the first post on the morning of 





Monday, May 12th. 
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Automatic Valve for Motor-driven 
Air Compressors. 


Wir the object of providing an apparatus whereby 
motor-driven air compressors may be automatically con- 
trolled in a more efficient manner than has hitherto been 
possible, the British Thomson-Houston Company, Limited, 
of Rugby, has recently designed and put on the market an 
automatic air valve arrangement for which a number of 
advantages is claimed. The apparatus is intended (a) to 
unload the compressor before starting and until full speed 
of the motor is reached, and on stopping ; (0) to stop the 
motor when the consumption of air is small relatively to 
the capacity of the compressor, and when the pressure in 
the receiver rises to a certain predetermined maximum ; 
(c) to start it again when the pressure has fallen to a pre- 
determined limit ; and (4) to make it possible, when the 
consumption of air approximates to the full capacity of 
the compressor, to run the motor continuously, the com- 
pressor being loaded and unloaded at minimum and maxi- 
mum pressures respectively. In whichever manner it is 
determined to operate the compressor—either inter- 
mittently or continuously—no further attention is, we 
gather, required after the closing of the main switch, the 
subsequent operations being entirely automatic. 

The essential parts of the apparatus are as follows :— 
(1) Pressure governor; (2) contactor starting gear; (3) 
magnetic pilot valve; (4) time lag device; and (5) lever 
switch. A main unloading valve and a non-return or 
check valve are also required, placed on the delivery side 
of the compressor. 

The magnetic air valve is a combination of an electro- 
magnet of the contactor type, a two-way valve, and a small 
switch controlled by @ dashpot—see Fig. 1. These parts 

















FIG. 1—AUTOMATIC VALVE FOR AIR COMPRESSORS 


are not of the nature cf untried apparatus, but are such 
as have been commonly used on British Thomson-Houston 
contactor panels or in steam locomotive practice, and have 
demonstrated their reliability in actual use for years. 
They are supported on a slate base with corner feet for 
bolting to a vertical surface. In the drawing—Fig. 2— 
the compressor is represented as being at rest with the 
receiver fully charged. The valve V, being open, admits 
air from the receiver to the unloading valve, thereby 
opening the compressor cylinder to atmosphere. When 
the demand for air is such that the pressure in the receiver 
falls to a predetermined minimum the pressure governor 
switch A closes, and by doing so energises and closes the 
auxiliary contactor B and the interlock C attached to it. 
Current then passes by way of interlock C to the main 
coil D of the automatic starting gear and starts the motor. 
The starting contactors are not shown in the diagram for 
the sake of clearness. Each contactor operates under 
current limit control, i.e., the second contactor cannot close 
until the starting current, which had risen when the first 
contactor closed, has fallen to a predetermined figure, and 
so on during the complete operation of starting. 

As yet the pilot valve solenoid F is not energised, its 
circuit being interrupted by the interlock E, which is 
attached to the last main contactor. The valve V, of 
the pilot valve therefore remains open and air passes 
from the receiver to the unloading valve. At the moment 
when the last contactor closes and cuts out the last section 
of the resistance the motor having then attained full 
speed, the interlock E closes, and current then passes 
the pilot valve solenoid F, which closes, thereby forcing 
down the rod G, closing the upper valve V;, and cutting 
off the,supply of air from the receiver, At the same time 


the valve V, opens and the air contained in the unloading 
valve is free to pass through the pipe H, the lower valve 
V,, and out at the opening J. The unloading valve then 
closes and loads up the compressor. It will be realised 
that the load is not applied until the motor is up to speed. 
The closing of the pilot valve solenoid F also closes the 
interlock K, which is in parallel with the interlock C. 

When the demand for air decreases and the pressure in 
the receiver rises to the predetermined maximum the 
pressure governor switch A opens, thus opening the 
auxiliary contactor B and the interlock C. The pilot 
valve solenoid F is then de-energised, the rod G is forced 
upwards by means of the spring Q, the lower valve V, 
closes, and the upper valve V, opens. Air from the 
receiver then passes once more through the valve V, to 
the unloading valve, which opens, and in doing so unloads 
the compressor. During this period the main contactors 
are not affected, since they are kept closed by the interlock 
K, the movement of which is delayed by the dashpot M. 
After a predetermined period of time has expired this inter- 
lock opens, trips the main contactors, and stops the motor. 
It will be noted that the motor is not stopped until the 
compressor has been unloaded. 

By closing the lever switch L the compressor will run 
continuously, the pressure governor A then having no 
effect on the main contactors D, but only on the unloading 
valve through the operation of the pilot valve. The com- 
pressor is, under such conditions, loaded or unloaded at 
the minimum and maximum pressures respectively. 

When large multi-stage compressors, which involve 
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the use of intercoolers and much piping, are used, the con- 
tinuous loading and unloading of the compressor means 
a considerab!e loss of compressed air. In such cases it is 
recommended that two air valves be employed instead of 
one, the first air valve operating on the air intake side of 
the compressor and the second one on the delivery side. 
As an interval of time elapses between the operation of 
the two air valves, i.e., between the closing of the intake 
and the opening of the delivery, the compressed air con- 
tained in the system is allowed to be forced through to the 
receiver before unloading takes place, so that when the 
delivery side is opened to atmosphere it is practically at 
atmospheric pressure. 

The claims made for the apparatus are summed up by 
the British Thomson-Houston Company as follows :— 
(1) The control is entirely automatic; (2) the motor 
starts unloaded, so that current and time are saved ; 
(3) the starting current cannot exceed a certain pre- 
determined limit ; (4) the compressor is unloaded before 
stopping, thus avoiding sudden stresses; (5) power is 
saved, as the compressor runs only when air is required ; 
(G) if preferred, the compressor can run continuously, 
automatically loading and unloading as required; (7) 
wastage of air with large multi-stage compressors is 
avcided ; (8) decreased wear and tear of the compressor, 
due to the absence of severe stresses when starting and 
stopping. The air valves described in the foregoing are 
made for pressures up to 300Ib. per square inch, an 
adjustable spring being provided for adjusting to the 
pressure required. They are made in two types for 
alternating and direct-current circuits respectively and 
to suit voltages up to 550. They are supplied either as 
separate units or may be combined with a pressure governor 
on the same base. 








Books of Reference. 





Tuts year’s issue of the “‘ Shipping World Year-book”’ 
is the thirty-third annual edition of that useful book of 
reference, which is published at the offices of the Shipping 
World, Effingham House, Arundel-street, Strand, London, 
W.C. 2. We notice that the publishers have been forced 
to increase the price, which last year was 10s. in the 
United Kingdom and 11s. in other countries, to 15s. post 
free everywhere. In outward appearance this year’s 
volume shows but little change from its precursors. A 
good many necessary alterations have, however, been made 
in its contents. For instance, in the section devoted to 
the Port and Harbour Directory of the British Isles, the 
Overseas Dominions, and Foreign Countries, important 
alterations have been made in port dues and charges, and 
in similar features of information. Various changes in 
customs tariffs have also been noted. In the general 
section of the book is given an official compilation of the 
losses sustained by the merchant tonnage of the world 





through submarine piracy during the war, and of the 


merchant ships under construction on January Ist, 1919 
and certain other items of news, but taken as a whole the 
book is practically identical with those of former years 
saving, of course, that it has been brought up to date, ’ 





Tue “ Directory of Paper Makers of the United King. 
dom,” 1919 edition, has been received from the publishers 
Messrs. Marchant, Singer and Co., 47, St. Mary-axe, B.C, 3. 
This directory has now acquired for itself with all interesteq 
in the paper-making industry a position which is such ag 
to make it quite unnecessary for us to emphasise its value, 
The current year’s edition, the forty-third annual isgye 
retains all the features found in previous issues, and has 
been carefully revised to bring it up to date. Lists are 
given of the paper mills in the country, the nature of the 
paper made, and the paper-making equipment possessed, 
of paper makers’ representatives in London and the chief 
provincial towns, and of trade designations, including 
actual water-marks and trade names, besides other informa. 
tion dealing, for example, with paper trade customs, of 
the greatest value to printers, stationers, publishers, and 
all buyers of paper. 





Amoxea the annually re-appesring books of reference, 
there is none which is more useful than ‘ Whitaker's 
Almanack,’’ the 1919 issue of which lies before us. It 
is true that it appears somewhat later than usual, the 
delay being due to the desire to include in it the results 
of the late parliamentary election, but the volume to all 
outward seeming, in spite of the adverse conditions under 
which it was produced, appears identical with those 
which have gone before it and have proved to be s0 
invaluable. Of new features, reference may be made 
to several articles on war and labour problems ; articles 
on decimal coinage, imperial preference, the Channel 
tunnel, naval operations to the end of last October, and 
losses by submarine warfare. The British Empire section 
has also been included. With regard to the remainder of 
the contents, there is no need for any word of ours. 





THE first issue of the ‘‘ Commercial Year-book of the 
Halifax Chamber of Commerce ”’ has just been received. 
The volume was compiled and edited by the late Mr. 
Jas. Robertshaw, the secretary to the Chamber. A brief 
account of the leading industries of the town is given in an 
article by Mr. John Lister, M.A., and in another article 
the rapid development of the engineering trade of the 
district is described by Mr. Greenwood Stirk. A trade 
index in four languages—English, French, Russian and 
Spanish—and a trade-mark section are included. The 
printing is excellent throughout, and has been executed 
by Bemrose and Sons, Limited, of Derby, who publish 
the book for the Chamber. 


WE have now received the handy reference book for 1918 
of the Scientific and Learned Societies of Great Britain and 
Ireland. This volume is compiled from official sources, and 
gives, besides the addresses of the societies and other 
particulars, a brief account of the work carried out by the 
several societies during the period 1917-1918. It is now 
in its thirty-fifth annual issue, and may be obtained from 
the publishers, Messrs. C. Griffin and Co., Limited, Exeter- 
street, Strand, W.C 2, at 9s. net. 








PUBLIC WORKS IN FRANCE 





AN immediate effect of the tremendous effort which 
France has been making during the past four years has 
been to awaken a spirit of enterprise that is manifesting 
itself in the preparations for carrying out public works of 
considerable importance. Undertakings that might other- 
wise have dragged along indefinitely are to be put in hand 
at once, and the Minister of Public Works has given the 
assurance that no time will be lost in executing a pro- 
gramme comprising all the big schemes that were under 
discussion before the war. The navigation of the Seine 
will be improved by the reconstruction of five barrages 
below Paris, at each of which there will be locks 200 m. 
long. There will be a minimum clearance under the 
bridges at highest water mark of 6m. This will permit 
of river barges of 2400 tons and of sea boats of 1800 tons 
reaching Paris at all times. The northern canals are to 
be deepened, so that coal barges of 600 tons can come to 
Paris. The canal from the Rhine to the Rhone is to be 
immediately started upon. It will permit of the passage 
of 300-ton barges, principally for bringing potash from 
Alsace. The works for rendering the Loire navigable 
will be continued, and improvements will be carried out 
to the Midi and lateral canals with a view of improving 
communication between the Atlantic and the Mediter- 
ranean. Everywhere the canals will be arranged to permit 
of the mechanical haulage of barges, for which the small 
“ tanks ” have proved quite satisfactory. It is also likely 
that the French Government will take over the various 
concessions that were accorded before the war to German 
firms for the installation of hydro-electric generating 
stations on the Rhine in Alsace, for which, it appears, 
schemes were in hand that would have provided more 
than 200,000 horse-power. In fact, the whole question 
of the Rhine navigation has become of the first import- 
ance to the French, especially in view of the fact that it is 
now possible to carry out the long-cherished idea of pro- 
viding uninterrupted water transport from the Rhine to 
Marseilles by way of the Rhone. 








THERE has just been issued by the Home-office “‘ Safety 
Pamphlet No. 1.” It deals with fencing and safety pre- 
cautions for transmission machinery in factories, and is 
sold at H.M. Stationery Offices for threepence. Many 
useful safety devices are illustrated. The pamphlet lays 
stress upon the need of protecting even smooth shafting, 
and amongst other means suggests the very simple plan 
of placing a stout cardboard roll around the shaft. The 
roll should be a quite loose fit, so that in the event of 
anything coming into contact with it it will not revolve 
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Provincial Letters. 
THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Subsidies Removal and After. 


THE iron trade is now entirely free of Government 
control, and the subsidies that have so long operated, 
and the question on everyone’s lips is : “‘ And now, what ?”’ 
Admittedly the new ways upon which the trade has 
embarked are full of difficulties not unmixed with danger. 
But the prevailing sentiment is one of satisfaction that 
we are witnessing a return of free competition again, and 
I find a confident faith that we shall successfully weather 
the storms that undoubtedly lie ahead of the industry. 
“Man never is but always to he blessed” is the sure 
conviction in Staffordshire this week. Equally, however, 
I must admit, when the new advanced prices are men- 
tioned there is a certain amount of scepticism as to the 
ability of sellers to maintain them in an unfettered market. 
Consumers at present move cautiously for the most part, 
though in some branches supplies fall so short of demand 
that their main concern is to get deliveries independently 
of price to enable them to carry on. Though the fixing 
of prices removes a good deal of previous uncertainty, 
it is somewhat doubtful whether enterprise will be encour- 
aged, and in many quarters a feeling prevails that users 
will buy material only to cover their actual wants until 
conditions become more settled. Meanwhile there is a 
good deal of work to be done, and large outputs are being 
obtained by some concerns. The factor that weighs with 
ironmasters is that prices should not be advanced beyond 
a point that would make business impossible. Overseas 
markets have to be considered, and into them the Americans 
have already made serious inroads. 


Tne Advaneed Finished Iron Quotations. 


At the risk of traversing some of the ground over 
which I went in this letter last week, let me state that 
Staffordshire marked bars are advanced £3 per ton, 
namely, from £20 to £23, and *“‘ Crown” bars, merchant 
iron, and strips are all advanced £2 15s. per ton. “‘ Crown” 
bars now become £20 10s. to £21 net at makers’ works. 
Chain and cable iron is £21 15s. to £22, Staffordshire nut 
and bolt bars £20 15s. delivered to consumers, and Lanca- 
shire bars 5s. 6d. per ton additional. The new price for 
small sizes of rounds and squares is £24 2s. 6d., and strip 
iron about £22 per ton. If the full advance should be 
claimed upon sheets that has come into force on bar's these 
will stand at £30 15s. to £31 15s. for galvanised corrugated 
doubles, and £22 5s. to £23 5s. for black doubles. 


Tin-plates and Makers’ Caution. 


An illustration of the wise caution that is even 
yet operating in some departments of the rolled iron and 
steel industry is furnished by the tin-plate industry. It 
was mentioned on Birmingham Exchange this week that 
it was intended to raise tin-plates by 2s. a box, which 
amount was thought necessary to meet the new raw 
material price situation. But advices from abroad of 
American competition and the sum by which America 
was able to undersell this country made the Welsh makers 
hesitate and their advance has been fixed at no more than 
74d. per box. A change in policy like this is the most 
eloquent illustration of the reality of United States current 
competition. 


Remarkable Raw Iron Conditions. 


The South Staffordshire furnace owners have 
agreed upon an advance of 50s. per ton. Business gener- 
ally is limited to May and June deliveries. Some makers 
state that they have offers for later months, but that they 
do not consider it policy to entertain them; they prefer 
to await developments. Staffordshire forge pig iron is now 
£7 10s. per ton at the furnaces. Makers at the moment 
decline to fix a price for foundry sorts, but they give a 
general intimation that the advance here will probably be 
more than 50s. per ton, bearing in mind the marked scarcity 
of supplies. There has recently been a heavy demand for 
pig iron from South Wales, and considerable parcels of 
basic foundry and forge iron have been bought by Welsh 
consumers from Derbyshire and Northamptonshire makers. 
The general run of prices is 45s. advance above the quota- 
tions ruling prior to the removal of the subsidies. Derby- 
shire foundry iron is quoted £6 17s. 6d. to £8 delivered, 
and Northamptonshire foundry £6 15s., forge iron being 
in each case 2s. 6d. per ton less. One notable Derbyshire 
house, however, continues to quote the higher rates men- 
tioned a fortnight ago. A very remarkable clause is being 
attached to Derbyshire contracts. It is so unusual that 
I give it in full :—‘‘ The blast-furnacemen have agreed that 
in the event. of any shortening of hours of labour or any 
increase in the cost of wages or cost of materials, or cost 
of transport of materials during the currency of this con- 
tract, proportionate increase shall be added to the contract 
price and be paid by the purchaser.”” Consumers agreeing 
to the above conditions are able to contract at 10s. per ton 
less than others, £7 10s. being the figure charged to them 
for No. 3 foundry iron, compared with the £8 quoted above. 
The Northamptonshire makers, singular to say, have not 
adopted the clause and business is proceeding with these 
smelters uninterruptedly. It is pretty clear that these 
firms are under the impression that circumstances may 
soon justify a further rise in quotations; they will not 
even follow the Derbyshire houses in agreeing to continue 
to-day’s prices throughout May and June. Altogether 
the Derbyshire~clause is very significant of the unrest 
still prevailing in raw iron circles. 


Coke and the Pig Iron Outlook. 


. An element of great doubt respecting the pig 
iron outlook is introduced by the position of furnace cokes. 
An attempt to raise the price to the consumer by 1s.— 
is, 3d. of it representing the subsidy now withdrawn— 
has rather taken the market by surprise. On undelivered 
balances of existing contracts oven owners are adding no 
more than the amount of the subsidy, but for new business 





the price is now 42s, at ovens. Producers say they can 
export at better prices, a strong demand having developed 
in Norway, Denmark, and Sweden. However that may be, 
the view of ironmasters is that an advance of 10s. cannot 
be justified. Smelters who are pretty well off for stocks 
refused to concede the rise. 


United States Steel Approachments. 


The shortage of thin plates and sheets is acute. 
The basis for soft billets has been fixed at £14 10s. and for 
hard billets at £15 net. Steel joists have been advanced 
from £13 12s. 6d. to £16 10s., and whereas the former rate 
was for what is known as “ free on rail,” the new price is 
for ‘“‘ delivery’ to the customer. Finished steel bars 
delivered in the Black Country are offered at £19 to £19 10s. 
Hoops have advanced 50s., making them £23 5s. to £23 15s., 
delivered Liverpool or equal. The new prices for tank 
plates have been fixed as follows :—}in. thick and over, 
£17, with certain extras, delivered at station nearest the 
customers’ works ; angles, 3in. by 3fin. by Zin. thick and 
thicker, £16 10s.; and tees, £17 10s. Boiler plates have 
been advanced to £19 10s., including cost of delivery, and 
blooms are £19 at railway station or siding. Much curiosity 
has been engendered in Staffordshire concerning the report 
that leading American steel masters have made proposals 
to British makers of first position for an international 
arrangement for pooling exports and also for the regulation 
of prices. The object is understood to be to secure to 
each country its home market while making exports the 
subject of agreement. An effort in the same direction 
was, it will be remembered by the readers of THE Enct- 
NEER, made a year before war broke out. On that occa- 
sion Judge Gary visited Belgium and discussed the matter 
with the steel makers of Europe. Whether anything more 
tangible will result from the present pourparlers is generally 
regarded here as very doubtful. Still, the position is full 
of interest. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets are still in considerable confusion, 
for it is yet impossible to say at what level prices will 
settle down. Business men are now facing the inevitable 
result of official interference with the natural course of 
market prices. For a year and more manufacturers of 
iron and steel have been able to force consumers to submit 
to terms by which the prices to be paid are not fixed, but 
liable to adjustment, and hence they are not ready to do 
much business at absolutely fixed prices, but desire loop- 
holes by which they can guard against any loss in case 
their working costs should be increased. 


Metals. 


The present comparative stability of the metal 
market prices, contrasted with the confusion in iron and 
steel, is, of course, the result of a longer period of freedom. 
The great fall in values after the cessation of the war 
demand has worked itself out for the present, and one 
wonders whether it is safe to assume that a similar fall 
must take place in iron and steel before we can hope for a 
corresponding stability in those markets. If so, of course, 
the sooner it comes the better, for then the various trades 
dependent upon iron and metal will have,a chance to 
develop again. Copper has been very steady round about 
£75 per ton for standard and £80 for refined ingot, but the 
demand has not yet shown much sign of expansion. It is 
not that lower prices are expected by consumers ; on the 
contrary, the chances seem now to be in favour of a higher 
range of values, and hence one has to look for another 
reason for the stagnation, and it is to be feared that this 
may be found in the enormous increase in the cost of 
making every kind of machinery. No doubt the effect 
of the excess profits tax has something to do with this, 
and, although the tax has now been reduced to 40 per cent., 
it will still have a very deleterious effect. To give an 
illustration, let us suppose that a manufacturer proposes 
to put on the market a machine the actual cost of which is 
£100, and desires to secure a profit of 10 per cent. Howmuch 
must he add to the selling cost to obtain this profit ? Not 
£10, but £25 under the new tax and £50 under the old tax, 
and in such a case he is unable to compete with any 
American manufacturer who is free of this tax. Every 
case of this kind stops the consumption of a certain amount 
of copper and brass. But there are many other causes 
which prevent us from getting back to the normal con- 
sumption of metals in this country, and one has a fear that 
we shall never get back to them. There are still the 
excessive prices for manufactured copper and brass stand- 
ing in the way of new business. Tubes have been reduced 
slightly, but not nearly to the price at which they might 
be made and sold, and no doubt the excess profits tax 
works also against this very desirable reduction. In tin 
and spelter there has been comparatively little movement, 
although it is thought that America will soon be again a 
buyer of tin. It is believed that most of the dear tin 
bought in a panic has been put into consumption somehow, 
and if so American makers of tin-plates will be in a position 
to compete with our works, seeing that their sheet steel 
is much cheaper. Spelter and lead have both been very 
quiet. In each case the prices now correspond fairly well 
with the higher costs of manufacture caused by the war, 
and it seems probable that in the case of American as well 
as of Australian lead there is no excessive margin of profit 
at £24 per ton, although in the old days the same metal 
was frequently sold down to £14 and even £12 per ton. 
It is in iron and steel rather than in the non-ferrous metals 
that ‘‘ profiteering ” is going on, and one would very much 
like to see an independent investigation—after the manner 
of the Coal Commission—into the profits resulting from, 
say, the making of steel boiler plate at £19 10s. per ton or 
common bar iron at £20 10s. The unfortunate consumer 
of these articles cannot be brought to believe that such 
prices were necessary. 


Pig Iron. 
The comparative scarcity of foundry pig iron 





on this market has induced some of the producers to try 
for what can only be described as extravagant prices, 
and this has caused some very unusual divergencies in the 
prices quoted on the Exchange. As a rule these prices 
for the various brands of common pig iron approximate 
to one another very closely, but there are now some very 
wide differences to note. For No. 3 Derbyshire foundry 
iron the quotations ranged from £7 12s. fid. to £8 5s. 
delivered in the Manchester district, and, in fact, it might 
have been possible to get some on the Tuesday Exchange 
at £7 10s. Staffordshire iron was not offered so cheaply as 
Derbyshire, but nearer the price which has been charged 
lately for the few trucks of Lincolnshire iron which now 
and then come on the market—say, about £8 to £8 5s. 
on trucks. Lincolnshire iron is not yet being made in any 
quantity, and as £8 5s. per ton is available for basic pig 
iron, there is no inducement to make foundry quality. 
Scotch iron was quoted at £9 10s., and there does not seem 
to be the same variability in the Scotch iron market. 
Cold blast pig iron was quoted at £12 10s. per ton. 


Steel. 

There were no changes in the last prices reported 
for finished steel. Lancashire rates for steel hoops were 
quoted at £23 17s. 6d. per ton for soft steel and £24 7s. 6d. 
for best steel, while iron hoops were quoted at £24 2s. 6d. 
The prices look very high, but it is claimed that they are 
fully justified by the present costs of production. 


Serap. 

The market for iron and steel scrap is now in a 
peculiar condition, and very little actual business is being 
done. The holders of scrap cannot get the consumers to 
advance their bids in accordance with the risés in the 
various new materials, although some progress has been 
made in this direction. Dealers claim that with finished 
bar iron at £20 10s. per ton net the value of heavy wrought 
scrap should be £10 per ton, but so far the highest price 
offered has been £7 15s. Buyers claim, on the other hand, 
that the value of the scrap should never be more than from 
35 per cent. to 40 per cent. of the value of finished iron. 
Meantime business is held up. For heavy steel melting 
scrap £7 per ton has been offered and refused. There 
seems to be no serious inquiry yet for cast scrap at prices 
corresponding with those for pig iron, and this is rather 
curious, because there is evidently a demand for the pig iron 
which exceeds the present supply. Dealers think that 
they ought to obtain at least £8 per ton for good cast 
scrap. 


The Prospects for New Constructional Work. 


At the present time there exists a consiaerable 
feeling of uncertainty amongst engineers with regard to 
the prospects of building operations for the erection of 
new works and extensions of existing premises. If the 
Budget becomes law and the excess profits. tax is reduced 
as proposed, a considerable amount of money will be avail- 
able for new constructional work, and I am frequently 
asked fcr my opinion as to whether it is advisable to com- 
mence such work now or wait for a fall in the prices of 
materials and a possible reduction in wages. It is a 
question which is not easy to answer. - If the manufacturer 
can see an immediate and large demand for his products, 
he would probably be well advised not to wait for any 
considerable reduction in prices of materials or wages. 
The general opinion seems to be that steel sections and 
building materials will not be reduced in price for some 
consiaerable period. Opinions differ somewhat on the 
length of time which will elapse, but it is probable that 
two years may safely be regarded as the minimum. Where 
there is no urgent demand for new. works it will perhaps 
be better to allow such a period to elapse before commenc- 
ing operations. At the end of two years the production 
of building materials may have been greatly increased by 
improved methods, which will tend to reduce the cost. 
In brick making, for example, there may be a speeding-up 
by the greater utilisation of high-speed machinery and 
plant. Then it seems safe to predict that the pressure of 
orders for constructional steel work will also tend to 
become less acute, and prices should fall accordingly. 
The effects of further foreign competition have also to be 
taken into account. America may make a big effcrt to 
capture a large share of the trade in rolled steel sections. 
American manufacturers are already said to be making 
very determined efforts in this direction on the Continent. 


Hours of Labour in the Cotton Trade. 


A further conference of representatives of the 
Federation of the Master Cotton Spinners’ Association, 
the Cotton Spinners’ and Manufacturers’ Association, and 
the United Textile Workers’ Association was held in 
Manchester on Mondiy last to discuss the demand for a 
reduction in the hours of labour in cotton mills. It will 
be remembered that the workers sought a reduction in 
hours from 55} to 44 per week, coupled with edvances in 
pay which would enable them to earn as much as under 
the longer hours. The masters met this demand with an 
offer to reduce the working hours to 48 per week, but 
could not see their way to advance wages. At the con- 
ference on Monday the masters went a step further by 
offering an edvance of 15 per cent. on piece price rates, 
and where there are no standard rates an equivalent 
advancein wages. It wasalso proposed that some arrange- 
ment might be made to increase prcduction. These 
offers have not been accepted by the labour representatives, 
but they have promised to place them before a general 
council meeting of the workers. Anyone conversant 
with cotton mill work is aware that the processes of cotton 
spinning are such that further speeding-up carinot be 
effected materially. The reduction of hours and increase 
of wages can therefore only have the effect of increasing 
the costs and handicapping the British manufacturer in 
the markets of the world. 


Barrow-In-FurneEss, Thursday. 
Hematites. 


The period of control in the hematite pig iron 
trades has come to an end, and we are again in a free and 
competitive position. The change over has not been an 
easy matter, and it will yet take some time before the 
trade can settle down to the new condition of things. 
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Not much future business is at present being done, for 
there is still some uncertainty. With the withdrawal 
of the bounties a big increase in price was necessary, and 
now parcels of mixed numbers of Bessemer iron are quoted 
at about 177s. 6d. per ton net and 185s. 6d. delivered into 
some of the big consuming arezs. Special brands run up 
to 205s. 6d. per ton de‘ivered. It is known that con- 
sumers’ requirements are very considerable. On local 
account steel makers have a fair prcgramme of work 
before them, and they will want regular deliveries of metal, 
and thus a gocd proportion of the ordinary iron will be 
put into use direct from the furnaces. 


Iron Ore. 


The demand fer iron ore is brisk, although not 
so full as was the case a few weeks ego, when more furnaces 
were in operation. Still, the whole of the output is 
quickly used up, and heavier deliveries are being pressed 
for in some cases. Prices are again quoted, and native 
sorts are at 45s. to 50s. per ton net at mines. The importa- 
tions of foreign ore have been easy of late. The demand 
is gocd, and the price at present for Spanish or North 
African sorts is 43s. 6d. per ton c.i-f. 


Steel. 

Daring most part of last week there was industrial 
quietness in the steel trade at Barrow, most of the mills 
being off. On Monday a start was again made in the rail 
milis, the Siemens departments, merchant mill and foundry, 
but there is idleness in the plate mills. The general 
demand for steel is stesdy, but for the present there is no 
big rush of business. The new rates quoted are as follows : 
—Heavy rails, £15 to £15 10s.; light sections, £16 15s. to 
£19 10s.; billets, £15:.ship plates, £17; bciler plates, 
£19 10s. per ton. 


Shipbuilding and Engineering. 


There is not quite so much activity in these 
trades as of late. Last week Vickers, Limited, launched a 
light cruiser for the British Government, and later on a 
floating dock also for the British Government was put 
into the water. The dock, which was originally ordered 
by the Brazilian Government, was completed some time 
ago. It was intended to form an addition to the huge 
floating dock built by Messrs. Vickers in 1910 and now 
doing service at Rio Janeiro. The British Admiralty took 
over the eddition during the war, and it was altered to suit 
its requirements. The dock has a lifting capacity of 
6000 tons, and will be moored in the Gareloch, oppesite 
Greenock. At the yard of the Ferro-Concrete Ship Con- 
struction Company, Limited, at Barrow, the plant is being 
dismantled and operations will shortly cease. The barges 
and the ocean-going steamer it built were for the Govern- 
ment. 


Fuel. 

There is a brisk demand for steam coal, which is 
quoted at 34s. 6d. per ton, and house coal runs from 34s. 
to 42s. 4d. per ton delivered. East Coast coke is at 45s. 
to 47s. 6d. per ton, and Lancashire sorts at 44s. per ton 
delivered. Fi 








SHEFFIELD. 


(From our own Correspondent.) 


More Standardisation. 


THE interesting leader on standardisation and 
ingenuity which appeared in THE ENGINEER recently 
provoked a good deal of comment in Sheffield, whose 
experience was used as an illustration of what was meant. 
But it is the ingenuity of the engineer that, in some of 
Sheffield’s trades, is producing standardisation. I was 
invited to be present the other day at a meeting of repre- 
sentatives of the cutlery and allied industries, the “‘ allies ” 
being scale makers and makers of various parts of knives, 
&e. Unless it be perhaps in the brass trade, it would be 
difficult to find an industry so given over to multiplicity 
of patterns. Bolsters that are a trifle wider or narrower 
than usual, as the case may be, a slight difference in the 
shape of the handle of a penknife, and so on ad infinitum. 
The result has been to restrict the quantities required of 
each pattern to a few dozens of one and perhaps a gross 
of another, and to necessitate the constant charging of 
tools. Moreover, scales and cutlery parts never fitted on 
being assembled by the cutler, who had, therefore, to spend 
hours cutting and filing and piercing and even running 
about from warehouse to warehouse in an endeavour to 
match this part or that. The result certainly seldom 
left anything to be desired, for the craftmanship of some 
of the old cutlers was, as one of the speakers at the meeting 
expressed it, nothing short of a gift from God. No cutler 
in the world could ever approach Sheffield’s highly skilled 
craftsmen. They were and are artists, whose productions 
—the spring knife in particular—won the admiration of 
Ruskin, But whilst Sheffield was making dozens and grosses 
by slow and painstaking methods, other countries—Ger- 
many and America principally—were putting. down 
repetition machinery which turned out thousands of 
grosses of one pattern alone, enabling them almost wholly 
to supply some of the principal markets of the world at 
rates impossible to Sheffield manufacturers. 





An Historic Occasion. 


It is only in comparatively recent times that 
the United States has wholly adopted the German policy 
of a vastly expanded output by means of machinery 
installations in every department of the industry, but 
the progress she is making is truly remarkable and demon- 
strates the possibilities open to this country. Just recently 
I had some figures put into my hand which are very 
striking. They show that of the cutlery she uses America 
makes 55 per vent. herself. Of the imported 45 per cent., 
92 per cent. before the war came from Germany and the 
remaining 8 per cent. was divided between England and 
other countries. If these figures are correct—and I have 
no reason to doubt them—it reveals a splendid opportunity 
for Sheffield to expand its oversea markets. But, accord- 
ing to speakers at the meeting, it is impossible at present 
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for Sheffield to produce more cutlery than it is doing. The 
only possible way is to limit the mumber of patterns, 
standardise them and all ** parts,’ and then by means of 
repetition machinery——-the jig and the rig—-go in for 
quantity production on a large scale. It was to discuss 
this problem that the manufacturers met in the latter part 
of last week, and, as an extraordinary evidence of the 
new spirit in this industry, renowned for its antiquated 
customs and methods, let me say that within one hour 
of the commencement of the meeting a resolution had been 
passed committing the trade to an immediate inquiry 
into the whole question of standardisation. For that 
purpose four sub-committees were elected on the spot, 
covering the table blade, pen and pocket knife, razor and 
scissor-making sections, and they will report to a further 
general meeting at an early date. It was really an historic 
occasion, for it marked the industry's definite abandon- 
ment of the worn-out methods of the past in favour of 
those which have proved so successful in the hands of 
trade rivals, and showed the determination of the industry 
to move forward as a whole. Truly, the resolve has 
not been taken prematurely. What the multiplicity of 
patterns means would scarcely be credited by outsiders, 
One manufacturer declared that twenty-five years ago 
his firm had on its books no fewer than 15,000 different 
patterns worked to to suit various customers. Five years 
later he went through the list and reduced it to 2000 and 
at the end of last year he brought it down to thirty, with 
the result that the firm’s business for January last was 
the best for forty-six vears. 


An Ameriean’s Confession. 


There was a notable gathering here at the Grand 
Hotel on Saturday evening, when, at the invitation of the 
President of the British Foundrymen’s Association— 
Mr. ‘Thomas H. Firth, managing director of the Brightside 
Foundry and Engineering Company, Limited—a number 
of guests representative of the iron and steel interests of 
this country and Mr. A. O. Backert, president of the 
American Foundrymen’s Association, had dinner together. 
Responding to the torst of his health, Mr. Backert made 
some rather remarkeble statements. After observing 
that where America made thousands of shells, England 
made millions, and mentioning that in one of the Sheffield 
works the manager, pomting to a quantity of shells, said, 
** They are fer the American Navy,” he declared that no 
district in the world was so fortunately situated as was 
Sheffield. ‘They in the States had their Pittsburg, but 
they had to bring material a thousand miles to it. In 
America a man who had driven in a few rivets was a boiler- 
maker, and one who had helped in a blacksmith’s shop was 
a blacksmith. As to unions, not more than 30 per cent. 
of the workers belonged to them, and the least organised 
workers were those in the iron and steel trades. One 
corporation there employed nearly 300,000 men and had 
no dealings with any union. Only the sheet and tin mill 
workers were organised. Mr. Backert further declared 
that the iron industry in the States was decadent, the 
production of wrought iron growing less each year. In 
the foundries they had 125,000 men, and those receiving 
the least money were members of the trades unions. He 
rejoiced to hear that the steel manufacturers on either side 
of the Atlantic had been discussing seriously the question 
of forming an alliance for the purpose of controlling the 
export trade of the world. France undoubtedly would 
be taken in, and if it was promulgated it would be one of 
the first steps toward bringing about a real League of 
Nations. 


British Foundrymen. 


After the dinner, whilst chatting with Mr. John 
Little, the President-elect, I learnt that the branch of the 
Association estzblished in Coventry not very long ago 
now numbers 180, and that steps are being taken to 
form a new branch in Liverpool. The British Foundry- 
men’s Association now has a membership of about 1500, 
or 300 more than its American contemporary, which was 
formed in 1896, several years before the British Associa- 
tion. It seems probable, by the way, that the next annual 
gathering of the latter will be held in Liverpool, though 
the event is two or three months off yet. I should just 
like to refer to a few sound and very practical remarks 
made by Mr. P. B. Brown, one of the joint managing 
directors of Hadfields, Limited, at the Saturday evening 
function. Mr. Brown, who with the Lord Mayor responded 
to the toast of ‘* Prcsperity to the City and ‘Trede of Shef- 
field,’ proposed by Mr. John M. Savege, the Uni‘ed States 
Consul here, expressed the opinion that the Sheffield 
working man, if properly treated and not misled by those 
who were out to mislead him, was the finest worker in the 
world. Working people in general had had such a shaking 
up on account of the war that they were living in a state 
of uncertainty. They hed lost their balance, and it was 
up to those who had influence to see that their means of 
livelihood were retained throughout the present pericd. 
If they did that the prosperity ot Sheffield was absolutely 
assured. It was unthinkable that workers would ever go 
back to the wages they hed before the war or to the con- 
ditions of those times. They were aiming at something 
higher and better than they had experienced in the past, 
and it was just possible that that was the keynote of the 
unrest that had spread all over the world. 


The Question“of Hours, 


At the same time, this spirit of unrest is very 
disconcerting to industry as a whole, and is seriously 
retarding trade. No sooner is the 47-hour week definitely 
agreed upon than the men are demanding its reduction to 
44 hours. The general manager of a large iron and steel 
works in this district told me on Monday that he had been 
discussing the situation with some of his men, to whom he 
put it that of the 144 hours of which six days of 24 hours 
each are composed, it was now suggested to work only on 
the odd 44, leaving 100 for sleep and recreation. If that 
even were the ultimate demand, industry might be re- 
arranged to meet it, but there is a feeling that these 
demands are but steps to a very much shorter day. It 
sounds too ridiculous, but I have heard from an excellent 
source that, so far as the miners are concerned, their 
ultimate objective is a four-hours day. In the meantime, 
twenty-seven trade unions, members of the Shipbuilding 
Trades Federation and the Amalgamated Society of Engi- 





neers, with a roll in this district of between 50,000 anq 
60,000 members, are balloting on the question of a 44. 
hours week. Ballot papers are being sent out by each 
society on a straight for or against “application being 
made to the Employers’ Federation for a 44-hours week, 
without reduction in wages or earnings.” In this districy 
the papers are returnab!e by the 20th inst., and whilst 
these tricks are being played valuable orders are being 
turned down, simply because firms cannot take the 
responsibility of promising their execution. If the men 
continue to pursue their present course, by the time they 
have finally decided how many hours a week they are 
prepared to work, there will be precious little work for 
them to do. 


The Telephone Service. 


The Sheffield Telephone Advisory Committee, 
representative of the City Council and the Chamber of 
Commerce, had an interview last Friday with Sir Andrew 
Ogilvie, of the General Post-office, regarding the installa. 
tion in Sheffie'd of an automatic exchange, and it is under 
stocd that plans are to be prepared and the work com. 
menced as soon as circumstances will allow. At the same 
time arrangements are being made to provide Sheffield 
with an underground telephone service, the new line to 
run from London to Leeds, via Nottingham and Sheffield, 


General Conditions. 


Boom conditions continue to prevail in the lighter 
sections of the steel trade, or rather some of them, for 
high-speed steel does not participate in the prosperity, 
and railway and tramway materials, including locomotive 
parts and wagon and saloon construction, are in increasing 
demand. One well-known firm on the Rotherham side 
is as busy as possible on ship plates and plates for con- 
structional work of various kinds, the orders coming not 
only from home sources but from overseas. Spain, Italy 
and Japan are big customers, the last-named especially 
for ship plates, and rolling mills are kept running at full 
capzecity. The outlook for some of the armour firms is 
not particularly rosy, and it is to be hoped that the scheme 
for a reduction of armaments will make some kind of 
provision to recoup these firms—always regarded 
**national assets,’ but never treated very generously 
for the immense sums sunk in special plant and machinery. 
I doubt if during the past twenty years any one of them 
has been able to use its armament making plent to full 
capacity, or anything like it, for more than six monthis 
out of the twelve, even reckoning with the huge foreign 
orders undertaken and without the support of which it is 
questionable if the expenditure upon special plant could 
ever have been justified. There is still a considerable 
amount of unemployment in the district, but the trouble 
appears to have been bottomed, for official reports show 
that, at least among men, unemployment is decreasing. 
It may almost be said that employment is now at about 
the pre-war level, though, of course, it would never ¢ 
to be content with that, with all the hopes of trade expan- 
sion. One of the trials of manufacturers, particularly 
those not possessing siding 2c*ommodation, is the apparent 
indisposition of railway companies to pull themselves 
together in the re-organise’ ion of goods traffic. There is, 
I know, a common feeling that any stick will do to beat 
the railways with, but the present position is truly a 
most aggravating one for traders generally, and I learn 
from some of them that work is hindered and business 
actually lost through inability to secure deliveries of raw 
materials, &c., except under heavy delays. 
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Iron, Steel, and Coal. 


Tron prices are now apparently settled for the 
next two or three months, and the new figures approximate 
my forecast. Do orbyshire foundry and forge and Lincoln- 
shire basic range from £7 5s. ta £8 5s.; East Coast hema- 
tite from £9 to £9 5s.: and West Coast mixed numbers, 
£9 5s. to £9 7s. 6d. As I write, a note from the South 
Yorkshire Bar Iron Association comes to hand, showing 
that the Association’s new prices, as from Tuesdsy last 
and until further notice, are as follows :—‘* Crown ” bars, 
£20 10s.; ditto best quality, £21 10s.; best best, £22 10s.; 
and best best best, £23 10s. per ton net, with extras for 
size, section, cutting to length, &c., as per British standard 
list of extras for bar iron, plus 100 per cent. All these 
prices are for delivery in the Association’s area. Basic 
steel billets are now about £14 10s. to £15; Bessemer, 
£16 12s. 6d.; and Siemens, £17 2s. 6d. There is a diversity 
of views as to the outlook for steel, there being a feeling 
in some quarters that cheaper rates may come sooner than 
generally expected, and regarding iron a number of 
makers consider the new quotations will need revision at 
the end of the month. Steel alloys are a falling market, as 
a rule, ferro-tungsten being at 3s. and the powder at 3s. 6d. 
per lb. Electrically melted steel is not in keen demand. 
The position for fuel is improving so far as supply is con- 
cerned, but those in a position to know believe that an 
advance in price of 23. or 3s. per ton must be looked for 
before the summer is far advanced, and if that prove? 
to be the case iron and steel will move up in sympathy 
Best South Yorkshire steam hards are quoted 23s. to 
23s. 6d.; best Derbyshire, 22s. 6d. to 23s.; seconds, 21s. 6d 
to 223.; cobbles, 21s. 6d. to 22s.; nuts, 21s. to 223.; best 
hard slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 
18s. 3d.: soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.: 
and small slacks, 13s. to 14s. For house coals, branch is 
quoted at 27s. to 27s. 6d., and best Silkstone, 23s. 6d. to 
24<, 6d., all per ton at pit. 
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NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Trade Outlook. 


Now that the Budget is out of the way, the 
excess profit tax reduced, and the restrictions generally 
being rapidly reduced, the whole business outlook is 
encouraging, and all concerned in trade and industry are 
looking forward to a quick return to normal business lines. 
The signing and sealing of the international peace treaty 
is being eagerly awaited, That, more than anything else 
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would facilitate the return to normal conditions of trading. 
In the meantime, however, business is opening out in an 
encouraging manner, and the prospects are remarkably 
good. It is of interest to record this week that a Cleveland 
firm has received direct an inquiry for iron from Vienna. 
The inquiry has, of course, been turned down, but it is an 
indication of an anxiety on the part of the enemy to resume 
trading relations at the earliest possible moment. 


Cleveland Iron Trade. 


Although the great buying movement for May 
and June deliveries is now practically over, the Cleveland 
iron trade is characterised by considerable firmness. As 
soon as the ironmasters agreed upon a basis for business 
during the post-subsidy period extensive contracts were 
fixed up. The result is that makers find themselves well 
sold up to the end of June, and as they are not prepared to 
commit themselves beyond that date, there is very little 
iron available to meet any further demand. Under such 
circumstances prices inevitably tend to harden, and 
147s. 6d. per ton may now be taken as a fair average price 
for No. 3 Cleveland pig iron, No. 4 foundry, and No. 4 forge, 
with No. 1 at a premium of 4s. per ton where any is avail- 
able, though the supply is extremely limited. The old 
difficulty at the furnaces—the disproportionate output of 
forge as compared with foundry iron—-still exists, and this, 
of course, tends to accentuate the shortage. Moreover, 
there is little hope of increasing the output of Cleveland 
iron so long as native ores are so scarce. From abroad 
there is a very pressing demand, and with freights falling 
the export trade is limited only by the scarcity of iron. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade the 
volume of transactions generally has been so heavy during 
the past few weeks that makers are pretty well booked up 
for the next two months. There are practically no stocks 
in the district, and the whole of the present make is being 
railed straight from the pig beds. With the home demand 
now so heavy there is less material available for export, 
and licences are very difficult to obtain. Quotations 
for mixed numbers vary according to circumstances, and, 
as in the case of Cleveland iron, it is only possible to fix a 
fair average price, but 180s. per ton may now be regarded 
as the ruling figure with a half-crown premium for No. 1. 


Iron-making Materials. 


The foreign ore trade is still inactive. Consumers 
appear determined to await easier terms. The position 
is slightly easier, the latest freight fixture Bilbao-Tees 
being 19s., but even that is 2s. above the old parity rate, 
and evidently buyers consider there is room for a further 
call, pending which they are not inclined to do business, 
except on a very limited scale. There is now an ample 
supply of coke, but consumers have shown no inclination 
to follow the rise in prices. Good medium furnace coke 
is 41s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The finished iron and steel trades are actively 
employed. Specifications for shipyard material, both for 
home and export, are coming forward in increasing 
volume. In other branches, however, there is a per- 
ceptible slackening in the demand, and it remains to be 
seen whether trade can be maintained at the present high 
level of prices. The principal quotations governing the 
home trade are as follows :—Steel angles and _ joists, 
£16 10s. delivered in 4-ton lots net cash ; ship, bridge, and 
tank plates, £17 ; rounds and squares, under 3in. down to 
gin., £19; flats, 5in. down to 1iin., £19 delivered in 4-ton 
lots: heavy steel rails, 601b. and upwards, £15 net on 
trucks ; hoops, £23 5s.; strip iron, £21 15s.; common iron 
bars, £22 10s.; marked bars, £23. In the export trade 
prices vary, but are generally somewhat above the mini- 
mum figures quoted for home sales. 


Growing Exports of Iron and Steel. 


The April return of exports of pig iron, manu- 
factured iron and steel from the Cleveland district was 
eminently satisfactory. The figures represent the highest 
total recorded since August last year, and constitute a 
substantial assurance of a considerable expansion in our 
export trade as soon as the circumstances are wholly 
favourable. There are still many serious difficulties to 
face—notably the arrangement of satisfactory credits 
with Allied countries, the scarcity of shipping, and conse- 
quent high freights, and also the inadequate supply of 
pig iron to meet the urgent needs of home and foreign 
consumers. But in spite of all these remaining obstacles 
to trade, the policy of the authorities in more freely issuing 
the licences, which are still necessary before iron and 
steel can be shipped abroad, has enabled substantially 
larger quantities to be shipped to the Allies and British 
Dominions, and has also permitted the resumption in a 
limited measure of trading connections with neutral 
countries which have been long in a state of suspended 
animation. It is especially gratifying that the greatest 
increase in the return has been in the exports of manufac- 
tured iron and steel, which, of course, afford considerably 
more remunerative employment for British labour and 
British capital. Altogether there were exported last 
month 51,472 tons of pig iron, manufactured iron, and 
steel, whereas in March the figure was only 33,815 tons, 
in February 20,474 tons, and in January 49,461 tons. 
Of the 22,773 tons of pig iron shipped, 7376 tons went 
coastwi:e—chiefly to Scottish ports—or nearly as much as 
was shipped coastwise in the whole of the first quarter of 
the year. The foreign shipments, of pig iron amounted to 
15,397 tons, which, though considerably above the March 
and February totals of 6760 tons and 10,555 tons respec- 
tively, represents only about 50 per cent. of the January 
total, which was 30,011 tons. Curiously enough, Belgium 
was the best customer for pig iron in April, taking 5283 
tons. Italy came next with 4397 tons, and France took 
2570 tons—only a tithe of the war shipments. Once 
again America took a cargo of ferro-manganese—1766 tons 
—this being the third shipment of over 1000 tons this year, 
and for the first time for seme years there were small 
shipments to Holland and Denmark. But, as already 
indicated, the trade revival has been more marked in the 
exports of manufactured iron and steel, which totalled 





28,699 tons, compared with 21,615 tons in March, 8554 
tons in February, and 18,080 tons in January. Not since 
October, 1917, have the month’s shipments of finished 
material reached so large a figure, and it is especially 
gratifying to observe that 24,171 tons went abroad. There 
is every indication of a big market for British gocds in 
the Far East. Thus, for example, 5468 tons of manufac- 
tured iron and stcel went to the Straits Settlements alone, 
4086 tons to China and Hong-Kong, and 3715 tons to 
India and Ceylon, whilst Japan took 773 tons. These 
figures are eloquent of the value of the Far Eastern markets 
to Britain, and manufacturers look for a growing trade to 
these distant lands. The trade with France last month 
reached 3054 tons, South Africa took 2614 tons, and New 
Zealard.1931 tons, whilst smaller quantities went to 
Australia, Italy, and Egypt. 


The Shipbuilding Industry. 


Prospects of a busy time in the shipbuilding 
industry are remarkably gocd. Most of the yards on the 
North-East Coast are at present using every available 
berth, and the majority of them have sufficient contracts 
on hand to keep them geing at top pressure during the 
next two or three years, while new ordeis are simply 
flowing in. This week Norwegian shipowners alone have 
placed orders with builders on the North-East Coast for 
100 cargo steamers of about 450,000 tons gross. Of these 
the msjority have been placed on the Wear. Doxfcrd 
and Sons have, it is understocd, secured about 30 con- 
tracts, and other Wear yards contracts varying from 
14 to 2. Several.are also to be built on the Tyne. The 
Cunard Company has placed a second order for a passenger 
steamer of large dimensions with Swan, Hunter, 
Wigham Richarason and Co. The vessel will be of the 
intermediate class, and similar to the one ordered at 
Wallsend for the same owners a little while ago. There 
are several wages questions under consideration by the 
representatives of the employers and men, but so far there 
has been no stoppage in connection with any of them, 
and there appears to be every probability of their being 
amicably settled. 


The Coal Trade. 


The general position in the Northern coal trade 
is gradually improving, although the output is still con- 
siderably short of requirements. There is, however, a 
much freer movement so far as the neutral trade is con- 
cerned, and it is expected that a good deal of arrears will 
be worked off this month. The Coal Mines Department 
has recognised the hardship to neutral shipping involved 
in keeping the vessels too long, and has adoptec the policy 
of easing down the issue of licences for the moment until 
conditions are more nearly normal at the respective 
loading ports. In the meantime the supply of tonnage is 
increasing, and the demand from the neutrals is without 
question exceedingly heavy. The Allied demand is as 
strong as ever, but there is not quite so much priority given 
either to France, Belgium, or Italy. Shipments are heavy 
on account of the coaling stations, while business is also 
passing for the Fastern Mediterranean pcrts. Spain is 
now in the market for coals, and it is understood that 
arrangements have been made to supply that country with 
@ substantial monthly quantity. The demand on home 
account is not so heavy, and it is expected that it will be 
somewhat lessened by the coming warmer weather, and 
also by some diminution of the industrial demand due to 
present unsettled conditions. So far forward values are 
unaltered, and the undertone generally is firm for sale to 
neutral countries. Best Northumberland steams, where 
obtainable, can secure fully 90s., and seconds 80s. to 85s. 
Blyth and Tyne smalls depend on date of shipment, and 
vary from 65s. to 70s., irrespective of brand. The Darham 
gas coal trade is steady, and. although home requirements 
are slackening, Allied and official needs can absorb all the 
surplus, and consequently there is little chance of any 
concessions for neutral markets. Best gas coals are 
unchanged at 70s., and seconds at 67s. 6d. Coking 
coal commands from 67s. 6d. to 70s. Darham bunker 
coals are scarce and dear at 67s. 6d. to 723. 6d. Licences 
for foundry and furnace coke are now being granted to 
neutrals, and a healthy demand has already been set up. 
Foundry and patent coke is 68s. to 70s. Gas coke stocks 
are small, and for neutral export 70s. is steadily quoted. 


Cleveland Miners and the Sankey Award. 


A good deal of unrest has arisen among the Cleve- 
land ironstone miners and the Weardale limestone quarry- 
men over the Sankey award. Being affiliated with the 
Miners’ Federation of Great Britain, the men claim that 
they are entitled to the award in the same way as the 
eolliers. Although the ironstone mines have not been 
actually controlled by the Government, the product has 
been controlled in the sense that the price of pig iron, on 
which the wages are based, has been fixed from time to 
time by the Ministry of Munitions. The Government 
subsidies on pig iron, however, have now ceased, and if the 
2s. per day advance under the Sankey Award is paid to 
the Cleveland men as from January 9th, the owners have 
no means by which they can recoup themselves for the 
period January 9th to April 30th. At a conference on 
Monday the owners intimated to the men’s representatives 
that, whilst in their opinion the Sankey Award had no 
application whatever to the ironstone mines or limestone 
quarries, they were willing to pay the additional 2s. per 
day as from May Ist, but that the period from January 
9th to April 30th could only be paid to the men provided 
the money was found by the Government. The’ men’s 
representatives stated that the men were becoming very 
uneasy in consequence of not having receivea the ‘ back 
reckonings,”’ and were afraid there might be a cessation of 
work at the end of the current week unless a satisfactory 
solution was arrived at in the meantime. A deputation 
representing both sides was appointed to lay the matter 
before the Minister of Labour. Later the Miners’ Fxecu- 
tive issued a statement urging the men to continue at work, 
as everything was being dene to press their claim, and 
pointing out that to cease work whilst negotiations were 
in progress would very much prejudice their case, and 
certainly do no good. 











SCOTLAND. 
(From our own Correspondent.) 


Clyde Shipbuilding. 


Tue latest returns for the Clyde district indicate 
steady progress. The figures for April last are the highest 
on record, with the exception of the same month in 1913. 
During the past month thirty-four vessels, aggregating 
85,774 tons, were launched, while the figures for April, 
1913, show a record of twenty-seven vessels of 119,303 tons. 
The output for the first four months of this year amounted 
to eighty-eight vessels of an aggregate tonnage of 163,455 
tons, compared with eighty-two vessels of 153,985 tons 
in the same period of 1914. New orders are fairly numer- 
ous and include contracts for liners, cargo vessels, and rail- 
way steamers. 


Colliery Managers and Clerks. 


Conditions have arisen in connection with the 
remuneration of the Scottish mine managers, under- 
managers, and clerks, which might possibly have a serious 
result. It appears that the coalowners have refused 
the demands made by the above-named, and a meeting of 
representatives was held within the last few days, when a 
resolution was carried that joint representation be made 
to the Coal Control, Ministry of Munitions, and Ministry 
of Labour to the effect that in the event of the demands 
not being conceded within a reasonable period a serious - 
crisis will ensue. The mine managers are asking an increase 
of £100 per annum with a minimum of £500. They refused 
an offer of £50 from the owners. The under-managers 
and oversmen claim a 50 per cent. and 25 per cent. respec- 
tively over the colliery firemen’s rates of 16s. per shift. 
The clerks demand an increase of 30s. per week for cashiers, 
with a graded scale for clerks under cashiers. The 
pithead workers in Lanarkshire are also agitating for an 
advance, the firemen, pithead men, and weighers claiming 
an advance of 10s. per shift, plus 2s. war bonus. 


Pig Iron. 


There is still little change in the pig iron market. 
The tone is steadier with a firming inclination, but move- 
ments continue somewhat lifeless. Outputs are fairly 
good and easily disposed of. Foundry grades are still 
scarce. Ordinary No. 1 is round about’ £9 7s. 6d., and 
No. 3 £9 2s. 6d., with hematite eat the fixed price of £9 5s., 
delivered at consumers’ works. Business is practically 
all with the home market, the prospects of a renewal of 
the export trade being very faint in the meantime. 


Finished Iron and Steel. 


The removal of control and the settlement of 
prices has naturally been followed by an improvement 
in conditions, or at least by a steadier feeling in the various 
markets. The different branches of industry are all 
comparatively well occupied at present, and there is no 
indication of an immediate slackness in trade. New 
business, however, cannot be said to be of large amount, 
and what the situation will be when the present rush is 
over is somewhat of a problem. Values have certainly 
been fixed, but prices appear to many to be at a prohibitive 
level, and if that is the case, it is difficult to see how the 
future can be viewed with equanimity. In the meantime, 
however, our competitors are anything but idle, and evi- 
dences of the fact are almost a daily occurrence. A large 
home turnover is all very well, but the British manufac- 
turer wants something more than that, and the present 
level of charges is not likely to be of much assistance in 
securing to him a share of the world’s trade. In the mean- 
time the steel works have’ plenty of orders for ship and 
boiler plates and delivery is protracted. Sectional materi 1 
is more easily obtained. Sheets of all gauges are busy and 
are likely to remain so for some time, considering the pre- 
sent state of stocks. Galvanised material is slow, values 
remaining on a prohibitive level. Trade at the malleable 
ironworks is much steadier. Little is being done outside 
home business, and the new rates are calenlated to limit 
even home purchasing. Engineering shops are busy and 
shipyards have a fair amount of business on hand. 


Coal. 

No change of note has taken place in the Scotch 
coal trade during the past week. Outputs are compara- 
tively well maintained and are easily disposed of. Indus- 
trial requirements are up to the usual level and household 
orders show little falling-off. ‘From the West of Scotland 
district shipments to Irish ports continue fair, and a little 
more allied and neutral business has been done. Home 
deliveries are being delayed somewhat by a searcity of 
empty wagons. Admiralty requirements are decreasing, 
and Fifeshire and Lothian pits have a little fuel to dispose 
of. The surplus, however, is quickly taken up. There is 
still a certain amount of congestion at the ports in Fife- 
shire and considerable delays are experienced. The 
aggregate shipments from Scottish ports during the past 
week amounted to 143,154 tons, compared with 127,410 
tons in the preceding week and 152,534 tons in the corre- 
sponding week of last year. Prices are unchanged as 
follow :—-Ell coal, f.o.b. at Glasgow, 32s. 6d. to 35s.; 
splint, 35s. to 37s.; steam, 34s. 6d.; treble nuts, 3Us.; 
doubles, 29s.; singles, 28s.; best screened navigations, at 
Methil or Burntisland, 36s. to 38s.; first-class steams, 35s.; 
third-class steams, 3ls.; best steams, at Leith, 33s. 6d.; 
secondary qualities, 32s. 6d. per ton. : 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Nationalisation Pros and Cons. 


Dvurine the past week the public in this district 
has been flocded with matter bearing on the question of 
nationalisation in one form or another. The miners have 
had their May Day demonstrations and considerable steam 
has been let «ff, which in its way is not altegether an 
unmixed evil. Despite their restlessness and their demands, 
the opportunity was provided for at least one of the miner’s 
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leaders to indulge in a retrospection of what the Miners’ 
Federation had achieved. Mr. Vernon Hartshorn said, 
with regard to hours, ‘* they had secured a reduction which 
was equivalent to four months’ holiday with full pay. 
They had had £30,000,000 per annum added to their wages 
during the last few weeks and a reduction of hours equiva- 
lent to £13,000,000 more. The profits of the owners 
declared for the whole country was only £39,000,000. 
Tho miners had £4,000,000 more than that, so there was no 
profit at all for the owner.”’ The last sentence appears 
to have tickled the risible faculties of the audience, so 
that the fact that there is no profi in the industry with 
which to carry on development of mines and incidentally 
find employment for the workmen does not appear to 
concern the men very much. On the other hand, the 
secretary of the South Wales Coalowners’ Association— 
Mr. Finlay A. Gibson—has taken up the accusation that 
under private ownership enterprise and efficiency have 
been wanting. Mr. Gibson has supplied statistical matter 
refuting that view, and demonstrates that no coal industry 
in Europe has shown more marked progress or been able 
to establish greater safety in working than that in the 
United Kingdom. A table giving the pri duciion from 
1873 to 1913 has been prepared, the figures being 
128,680,131 tonsfor 1873, as against 287,430,473 tons for 
1913. Exports and bunkers show excepiional expansion. 
In 1873 nearly 90 per cent. of the total quantity of coal 
produced was absorbed by home consump.ion, but private 
enterprise was responsible for expansion in the foreign 
trade. Exports ot coal, coke, and patent fuel jumped 
from 16,076,628 tons in 1873 to 98,338,104 tons in 1913. 
Thus since 1873 coal exported as cargo rose by 507 per 
cent.; coals shipped as bunkers increased by 535 per cent.; 
and the total shipments of cargo coal, bunkers, coke, and 
patent fuel, advanced by no less than 512 per cent. Work- 
men employed in 1873 numbered 489,085, but in 1915 the 
total was 1,118,452. If is significant that as compared 
with the year before the war production tor 1918 was down 
nearly 60,000,000 tons. The average output per person 
employed underground fell from 325 tons in 1913 to 294 
tons in 1918, and the average output per person employec 
under and above ground from 262 tons to 232 tons. 


Colliery Managers’ Attitude. 


Eighty per cent. of the colliery managers in 
South Wales are now members of the South Wales branch 
of the National Association of Colliery Managers, and on 
Monday they adopted a number of amendments to the 
articles of association of the national body, the effect of 
which is to reconstruct the association on trade union 
lines. In view of the miners’ demands concerning a larger 
share in the control of collieries, &c., it is of special interest 
to find this body declaring its attitude, as colliery managers 
are about the strongest class on the practical side. Mr. 
Tudor Davies, who presided at their meeting, stated that 
colliery managers and agents were determined that they 
would not accept terms that did not leave them uncon- 
trolled management with regard to their responsibilities 
under the Mines Act, while another speaker said that they 
were not going to work under any system of joint control. 
The Coal Commission, of course, came in for a good deal 
cf attention. The statement of a member of the Com- 
mission that it was considered cheaper to pay compensation 
for accidents than to prevent them was characterised as 
aslander. Mr. A. S. Tallis described a similar allegation 
as a libel, and said the high cost of coal was never heard 
of until coal was controlled, and it was pretty evident 
what they had to expect if nationalisation came about. 


Widening the Breach. 


There has been an interesting development con- 
cerning the question of colliery clerks and their relations 
with the South Wales Miners’ Federation and the Coal- 
owners’ Association. The Executive Council of the South 
Wales Miners’ Federation has passed a resolution endorsing 
the terms of the proposed affiliation of the South Wales 
and Monmouthshire Colliery Officials’ Union, which organ- 
isation a well-known miners’ leader advised the colliery 
clerks:to join if they wanted the assistance of the miners, 
but the Council refused to agree to affiliation with the 
National Union of Clerks or any vther craft union in the 
industry, and the resolution embodying these views is 
to be placed on the agenda for the next miners’ conference. 
On the other hand, the owners have agreed with repre- 
sentatives of the National Union of Clerks to the setting 
up of a joint board to deal with questions affecting the 
clerks, so that it appears now that sides have been definitely 
taken and it will be interesting to see the results. 


Coal Trimmers’ Demand. 


South Wales coal trimmers, who are credited 
with being the highest paid class of unskilled workmen in 
the country, recently made application for a 20 per cent. 
increase in their war bonus, but at the Central Trimming 
Board meeting on Tuesday the employers informed the 
men’s representatives that the trade could not stand a 
further advance, and therefore it was refused. It is only 
a few weeks ago that the trimmers were given a 26 per 
cent. increase on their total earnings, and as they were then 
getting a war bonus of 80 per cent. this meant thet the 
men would receive 116 per cent. above their pre-war 
wages. The trimmers at Cardiff, Penarth, and Barry 
propose to follow the example set at other South Wales 
ports in adopting the pooling of work. Cardiff, Penarth, 
and Barry are to be divided into sixteen sections, each with 
two supervisors, and the moneys earned in each section 
will be equally divided among the men in each section, 
including the supervisors. All the workmen, however, 
are to be balloted this next week-end on the question, and 
if the result is favourable to the scheme then the Cardiff 
Trimming Board will meet and formulate a joint scheme. 
Employing members of the Cardiff Board are in agree- 
ment regarding certain phases of the trimmers’. scheme, 
particularly that concerning coal foremen and the deduction 
of their share from the trimmers’ wages. This means that 
coal foremen must be paid entirely by the coal shipping 
firms which employ them. 


‘ 


Diseouragement of Enterprise. 


not to be able to fix in advance the price which they would 


which they must charge for machinery, &c., which would 
take three, six or nine months to complete and deliver, 
it has, of course, been necessary to allow a big margin 
for possible increases in the prices to be paid for the raw 
material. 
vide in their contracts for upward fluctuations in their 
costs, and will not commit themselves very far ahead at 
fixed rates. Hence, there is need for the substantial 


relieve the mechanical engineer who needs to fix the prices 
for his machinery. 


have been heavily drawn upon for some years past. 
of the pits have been almost worked out, and whilst 
developments are in hand with a view to tapping new beds 
of ore, the Barrow Hematite Steel Company, Limited, is 
giving close attention to the refuse dumps at the pit 
mouth on its Park Mine property. These dumps are being 


late that there should be some modification in the scheme 
under which coals are supplied to allied countries. At the 
present time only pre-scheme exporters can participate, 
and this has meant during the war that many firms have 
suffered considerably. The position of the new firm or 
individual who wishes to do something in the export line 
to France, Italy, and Belgium is equally unfortunate and 
hopeless, and it has been advocated that more freedom 
should be established and enterprise encouraged, and that 
new firms should be permitted to ship coals to the Allies 
provided they can secure the necessary authorisations. 
South Wales exporters met at Cardiff on Tuesday to con- 
sider the agenda to come before the Central Executive 
Committee for the Supply of Coal to France and Italy, 
there being several resolutions put forward on this question 
of control, but the decision of South Wales exporters was 
that their representatives on the Central Executive should 
oppose any modification of the present scheme. It was 
not considered wise to make any change for the moment 
for various reasons, but the interesting statement was made 
by one leading member present that in his view the whole 
scheme would probably come to an end in a few months 
time. 


Tin-plate Works Idle. 


All the tin-plate works at Llanelly are idle con- 
sequent upon the irregular action of the annealers in with- 
drawing their labour, thus violating the rules of their 
union and the Industrial Council of the Tin-plate Trade. 
All attempts to persuade the annealers to act constitution- 
ally have failed, notwithstanding the fact that their 
demands are to come before the Industrial Council this 
month. Twelve tin-plate works were brought to a stand- 
still on Monday. These works have a total of ninety-two 
mills out of 590 tin-plate and sheet mills in the trade, and 
give employment to 184 annealers, whose action has made 
4500 additional men idle. Steel works are likely to be 
involved very shortly as the demand for tin-plate bars 
ceases. 


Ebbw Vale Strike. 


The Ebbw Vale workmen have unfortunately 
figured pretty prominently in industrial disputes, and the 
miners to the number of 5000 are again on strike, the result 
being that the steel workers, who only resumed last week 
after a month’s stoppage, are also compelled to stop work. 
Thus 10,000 men are out. The miners have a grievance 
about allowances and have decided to stop out until 
several questions are settled to their satisfaction. The 
matter was mentioned at the Joint Disputes Committee 
of the Welsh Coal Board on Tuesday, but no progress was 
made, and the prospect of an early settlement of the trouble 
is not promising. It is noticeable that at this committee 
meeting the workmen's representatives were not in a 
position to take the matter up for discussion with the 
owners, from which it must be gathered that the men’s 
leaders are not very sanguine that the men’s action can 
be defended. 








Latest News from the Provinces. 


MIDLANDS AND STAFFORDSHIRE. 


Dearer Brass Goods. 


THE Birmingham brass cabinet makers have 
announced this week that a new award made under the 
Wages (Temporary Regulation) Act, increasing wages, 
is so far-reaching in its effects that a substantial acvance 
in selling prices will be necessary. As a preliminary step 
they have resolved te withdraw all quotations. 


Serap Prices. 


There is a good deal of complaining over the new 
charge of £7 for steel scrap. It is pointed out that the 
American steel maker can get his serap at £3 per ton, 
which gives him an enormous advantage over his British 
competitor. There is a good deal of scrap available for 
sale, but merchants are not disposed to encourage busi- 
ness, as they believe that more money can be got. Heavy 
wrought scrap is changing hands at £7 15s., plus 15s. for 
shearing, f.o.t., but prices are somewhat liquid at the 
moment. An additional £1 per ton is charged tor carriage. 





LANCASHIRE. 


‘‘Bearing ” in the Iron Trade. 


For many years now the old “ bear” firms in 
the iron and steel trades have had practically nothing to 
do in their own special way, for “‘ bear” sales of iron and 
steel have been impracticable. There are now distinct 
rumours that this class of business is about to begin again, 
and it will be interesting to note its development. All 
consumers of iron and steel have found it very inconvenient 


have to pay for supplies, and in calculating the prices 


Makers of iron end steel are still trying to pro- 


‘ bear’ firm which will take the risk of the future and 


Augmenting the Supply of Iron. 


The supplies of iron ore in the Furness district 
Some 


time was considered worthless or was dumped down in 
carelessness. A conveyor has been erected overhead, and 
special machinery installed, and good results are promised 
from what has already been done. Besides these refuse 
ore dumps, attention is being given in Barrow to the 
searching of the slag tips, and Messrs. Ward, of Sheffield, 
are erecting plant on a large scale to rake a thorough 
search for metal. ‘This, of course, is not a new industry 
for it has been already carried out to some extent at Barrow. 


SHEFFIELD. 


Enginemen’s and Firemen’s Hours. 


At a conference here of employers and employees’ 
representatives, several hours were occupied in the dis- 
cussion of questions affecting hours and wages. Unlike 
‘* skilled ’’ men, enginemen and firemen work on the shift 
system, instead of being paid by the week, and two men 
generally have to run the full twenty-four hours between 
them, in two shifts. The men’s contention was that there 
should be three shifts per twenty-four hours on the forty- 
seven-hour principle, beyond which overtime should be 
paid on the basis of that allowed to engineers. The men 
further asked that a minimum rate of pay should be set 
up for each grade of labour represented at the conference. 
Although the latter request involves many difficulties of 
adjustment, the employers were willing to try to meet the 
men fairly on both questions. It was announced that the 
question of payment for night shifts was one for the 
national executives, and could not be dealt with locally. 
When the conference adjourned, it was on the understand 
ing that the employers would carefully consider the men’s 
requests, with a view to making a propesal, and should 
that not be acceptable the matters will be referred to the 
Engineering Section of the Central Conference at York. 


WALES AND ADJOINING COUNTIES. 


Anglo-Persian Oil Company’s Works. 


The foundation stone at the refinery for the 
Anglo-Persian Oil Company, at their new works at Skewen, 
was laid on Wednesday by the Right Hon. E. G. Prety- 
man, ex-Secretary of the Admiralty, in the absence through 
illness of the Right Hon. Walter Long. The chairman of 
the company, Mr. C. Greenway, said that the new works 
at Skewen would ultimately become one of the largest of 
its kind in the United Kingdom. The company’s under- 
taking will cover 1000 acres, and the refinery will have an 
area of nearly 2000 square yards. The revenue to the 
Swansea Harbour Trust is expected to amount to over 
£40,000 per annum, as the erude oil will be brought into 
the Swansea docks. So far, 1500 men have been engaged, 
but the number will ultimately be about 2000. The cost 
of the whole undertaking will amount to something 
approaching five millions sterling. 








NATIONAL AEROPLANE FACTORY NEAR 
MANCHESTER. 


In connection with the article in our last week’s issue 
on the above factory, it would appear from the headlines 
to the illustrations that the factory was connected with 
the firm of Crossley Brothers, Ltd. This is not the case. The 
planning and erection of the works were carried out under 
the direction and supervision of Mr. W. M. Letts, C.B.E., 
managing director of Crossley Motors, Limited, which 
firm was responsible for the running of the factory. It 
was chiefly due to Mr. Letts’ indefatigable efforts that this 
factory was erected and equipped in the remarkably short 
time of five months. 








STATE AID FOR APPRENTICES. 


Txr Ministry of Labour has made the following 
announcement :— 


The terms that the Government offers to assist appren- 
tices who have had their training interrupted by service 
with the Navy, Army, or Air Force and who have come 
back to civil life have now been issued. Employers or 
apprentices who desire information about the scheme can 
obtain it by applying to the nearest Employment Exchange 
in their neighbourhood. 

Each industry which proposes to take advantage of 
the Government’s offer has prepared, or is preparing, 
through its Joint Industrial Council, or, where such 
does not exist, through some other body representative 
of the industry, a special scheme dealing with the applica- 
tion of the general plan to its own needs. Schemes have 
been completed for the engineering, furniture manu- 
facturing, and shipbuilding industries, and other schemes 
will follow shortly. As soon as a scheme is approved 
copies of it are sent by the Employment Exchanges to 
every employer and secretary of a trade union concerned 
in the scheme, together with copies of the neccessary 
application forms, and further copies are lodged at the 
Exchanges for the information of inquirers. 








Britis Inpustrits Fatr.—As long ago as 1915 the Board of 
Trade promised to support the holding of a Fair in Birmingham, 
but the exigencies of the war prevented it being proceeded with. 
The Birmingham Municipality and Chamber of Commerce are, 
however, now making preparations for holding a Fair next year 
from February 23rd to March 5th, simultaneously with the 
London and Glasgow Fairs. The exhibits at Birmingham will 
not, however, clash with those of the other collections ; thus 
they will comprise gas and electric light fittings, stores, furniture, 
hardware, tools, nautical scientific instruments, belting, scales, 
smal] machine tools, ropes, motor cycles, aeronautical motor 
appliances, perambulators, paints, guns, fishing tackle, and 
saddlery. Only manufacturing firms of the British Empire 
will be allowed to exhibit, and arrangements will be made 
to keep the samples private if the exhibitor should wish it. It 
is not proposed to make any profit out of the Fair, which it is 
hoped may become a permanent institution in Birmingham, and 
invitations to attend will be issued to at least 100,000 prospective 
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British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings, 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at bd. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification, 





INTERNAL COMBUSTION ENGINES. 


124,534. March 18th, 1918.—Pistons ror INTERNAL ComBuUs- 
TION Enoines, R. P. Doxford and K. O. Keller, Pallion 
Yard, Sunderland. 

In order to ensure initial ignition in the Diesel cycle, it has 
been found necessary heretofore to employ high compression 
in the neighbourhood of 500 Ib. per square inch. This has been 
necessary in order to raise the temperature of the air sufficiently 
to ignite the fuel. This high compression pressure has the 
disadvantage that all working parts have to be much stronger 
than is the case in the explosion cyele engine, This disadvantage 
is greatly reduced by the present invention, owing to the employ- 
ment, at a temperature of not less than 800 deg. Fah., of an 
incandescent surface which imparts considerable heat to the 
air being compressed. The same temperature is reached as 
in the Diesel cycle, but at a lower compression pressure, #.¢., 
about 320 1b. per square inch. Further, the lessened amount of 
cooling required for the pistons and cylinder cover, owing to 
these parts being designed so as to maintain a higher mean 
temperature than has heretofore been used, means that there 
is less heat carried away from the combustible charge by the 
cooling medium, and a higher thermal efficiency is obtained. 
It is also claimed that heavy fuels which are difficult to ignite 
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and to burn up completely can be easily consumed without the 
production of smoke. In the illustration, A is the cylindrical 
portion of the piston which faces the wall of the engine cylinder, 
and is provided with grooves B for packing rings of the usual 
kind. An end dise or plug C, exposed to the hot gases in the 
combustion chamber and forming virtually the whole of the 
exposed end of the piston, is preferably made of a material 
different from that of which the body of the piston is made, 
so that it may become and remain incandescent, for the 
purpose hereinbefore described. The plug C is cooled by water 
supplied to the piston interior, which is hollow at DD, the 
water being passed through the interior by way of inlet and 
outlet passages E and F. It will be seen that the thickness G 
of the plug C behind its face H exposed to the hot gases is such 
that the water will not prevent that face from becoming and 
remaining incandescent. There are clearances at K, so that 
the plug C shall be able to expand without putting objection- 
able stress upon the rest of the piston. The cooling water cools 
the joint between the plug C and the cylindrical portion A 
in the vicinity of the bolts L_— March 18th, 1919. 


117,447. June 16th, 1917.—-ELecrric IeniT10n Apparatus, 
Brown, Boveri and Co., Baden, Switzerland. 

In this design of cam-operated switch for closing and opening 

the primary circuit of ignition coils used with internal com- 

bustion engines, the ignition point can be varied without moving 
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any part of the mechanism carrying current. It has the advan’ 


avoided. The interruption between the two contacts A and B 
is produced by the fact that the tact B is p d by the 
—_— Cc t the tact A, and is moved away again from 
the latter by the reciprocation of the bell-crank lever D. The 
bell-crank lever is operated by the curved member F, which is 
pivoted on the pin G, and which bears with its end upon the 
cam disc E. This member F is fixed on a grooved dise H 
secured to the frame of the apparatus, and its position can be 
varied through an angle by the rotation of this dise by means 
of the handle. In operation, the interruption takes place at 
the instant in which a projection on the cam disc passes 
underneath the head of the intermediate member F. The instant 
at which this interruption takes place can therefore be varied 
as desired by moving the member F to the desired point.— 
April 3rd, 1919, 








DYNAMOS AND MOTORS. 


124,659. July 31st, 1918.—-ConrroL or DyNamo-ELECTRIC 
Macuinery, J. C. Wilson, The Gabies, Great Bridgeford, 
Stafford. 

‘The method of cortrol is described with reference to a motor 

M receiving power from a variable voltage generator G. The 

field A of the generator is energised as usual by a separate 

exciter B, and this in turn has its field C excited by an auxiliary 
generator D throvgh a potentiometer type rheostatic regulator. 

The auxiliary generator D corresponds withthe common exciter 

usually employed to excite the held windings of the generator 

and motor. E is the opposing generator. which is arranged in 
series with the variable motor field winding F. The field of this 
generator is combined for regulating purposes with a shunt 
rheostat arranged as a potentiometer. The terminals of the 

“common” or auxiliary generator D are connected respec: 

tively to one terminal of the opposing generator, and to the 

opposite terminal of the motor field. The second or constant 
field winding H of the motoris connected directly to the generator 
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D. With this arrangement. it will be seen that the strength of 
the field winding F can be regulated as desired by modifying 
the voltage of the opposing or controlling machine E. If it 
be desired to reduce the ampére turns in the field of the motor 
M to half, this can be done, assuming that the windings F H 
are equal by —s the opposing machine E to reduce the 
current in winding F to zero. Under these conditions, if the 
machine E should fail, the field will recover its maximum 
— For increasing the rapidity of excitation, an addi- 
tional field coil may be added to the exciter E, this coil being 
in series with winding F, and causing the exciter to give an 
E.M.F. component proportional to the current flowing in wind- 
ing F. The additional field coil may alternatively be in series 
with both the windings F H, interposed between their common 
terminal and its connection with the common exciter D, so 
that it carries the sum of the currents in windings FH. In 
another arrangement the additional field coil may be placed 
on an auxiliary exciter connected in series with winding F.— 
April 3rd, 1919. 


TRANSMISSION OF POWER. 


124,230. December 21st, 1917.—PREVENTING OIL CREEPING 
Aone Suarts, 8. F. Barclay, Vickers, Limited, River Don 
Works, Sheffield. 

This invention relates to means for preventing fluids creeping 

along revolving shafts by automatically propelling them along 

the shaft in the direction opposite to that in which the fluid is 
tending to creep. In applying the invention to a bearing to 
prevent the escape of the lubricating oil or grease by creeping 
along the shaft, the enclosing cover A through which the shaft 
passes has a screw thread B formed in the bore. The tops of 
the screw threads are so disposed that they touch or almost touch 
the shaft. The screw thread is cut right-handed or left-handed, 
according to the direction of rotation of the shaft, so that as the 
oil or grease is carried round with the shaft it is also carried 
round in the screw thread and is thereby propelled along the 
shaft in the direction opposite to which it is tending to escape. 
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A standard Whitworth screw thread or any special type of screw 
thread may be employed. Instead of cutting a screw thread in 
the bore of the enclosing cover through which the shaft passes, 
as described, a strip of suitable material may be attached to 
the bore wound round spirally, so that it constitutes the equiva- 
lent of a screw thread. One complete screw thread is cient 
for the purpose of the invention, but any ber of screw threads 
may be employed, and in general it is preferable to employ more 
than one. When the shaft is required to run in both directions 





handed thread, and a chamber is formed between the two.— 
March 21st, 1919. ‘ 


124,662. August 12th, 1918.—Equazisinc Toots Pressure 
in GearinG, Brown, Boveri et Cie., Baden, Switzerland. 
The object of the invention is to make the bearings at the 
points of yr mee of a long line of gear wheels on one shaft 
separately slidable in a vertical direction and so to adjust them 
by means of automatically operating forces, that the pressure 
on gear wheels between the bearings is equally distributed. 
A is the pinion shafts, B the multiple bearings, and C the 
pinion parts situated between the bearings. The bearings are 
slidable in the guides D. Fig. lillustrates an apparatus in which 
the bearings rest on a series of articulated members consisting 
of bars E connected by joints F secured from spreading by the 
abutments shown. The bars E are arranged in zigzag fashion 
between the slidable bearings B and a fixed abutment in such a 
manner that their connecting pivots bear alternately against 
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a bearing and against the abutment. If the load on a pinion 
art be increased, that pinion part will exert upon its supporting 
aring a — pressure, which is transmitted to the respective 
ivots. The pivots are thus forced back, whereby the adjacent 
ars E are d aut tically to exert a pressure in the 
— direction upon the adjacent bearings, and those parts. 
of the pinion that are situated between the other bearings are 
subjected to a correspondingly higher load. Instead of the 
bars being pivoted together, slidable prisms or balls may be 
employed for transmitting the pressures from one bearing to 
another, as shown in Fig. 2. In this case the transmission of 
the pressures is effected by means of prism-shaped intermediate 
members K, which bear with their bevelled side edges against 
correspondingly formed surfaces on the bearing in such a 
manner that lateral pressure of the intermediate members K 
which can be exerted by means of the adjustable screws L, 
will produce a wedge action upon the bearing which will press 
the adjacent pinion part against the engaging toothed wheel. 
April 3rd, 1919. 





SWITCHGEAR. 


124,502. February 14th, 1916.—Device ror AUTOMATICALLY 
IsotaTiInc Exectrican Crecurrs, C. H. Wordingham, 
Beech-grove, Ridgeway-road, Redhill, Surrey. 

This invention, which applies to electrical circuits contained 

in a of a ship or a mine liable to be flooded, auto- 

matically isolates the local circuits —e off the supply main 
passing through the compartment when flooding occurs, and 
by this means prevents disturbance to other circuits connected 
to these mains. This is accomplished by blowing the fuses or 

operating circuit breakers to the local circuits, by means of a 

flood switch. In one design the flood switch consists of a vessel 
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taining two ter ls which are short circuited by the water 





when it enters through two specially designed apertures. In 
order to obtain the proper conductivity the vessel contains a 
bath of salt, which ensures the necessary salinity of the water. 
Alternatively, the flood switch may be designed similarly to a 
float switch. When the two terminals are short circuited, an 
electrical circuit is completed which operates the mechanism 
for blowing the fuses or opening the circuit breakers. One 
novel arrangement employing a detonator is shown in the 

. The detonator A is fired by the cireuit completed by 
the flood switch, and actuates a catch piece B, which causes the 
circuit breaker to open.—A pril 3rd, 1919. 


LIGHTING AND HEATING. 


124,455. January 5th, 1916—Arc Lamps, G Westercamp, 
26, Avenue de Suffren, Paris. 
The are lamp described is applicable more particularly to 





of rotation two systems of screw threads may be employed, one 





tage that the resistance of the primary circuit can be reduced 
to a minimum as flexible leads or sliding electrical contacts are 


of the systems having a right-handed thread and the other a left- 


searchlights, and enables the gp Shermer em to be reduced 
while the searchlight is masked. body of the lamp contains 
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the mechanism ensuring the regular operation of the are by 
regulating the distance between the two carbons, A being the 
positive and B the negative carbon. C is a rheostat to regulate 
the current supplied by the generator D. The switch E controls 
the relay F, which shunts a resistance G. The op2ning of the 
switch releases the relay F and all the current must then pass 
through the resistance, thus reducing the current and setting 
the lamp at reduced power. The mechanism of the lamp 
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regulates the distance between the two carbons, both for normal 
candle-power and for burning at reduced power, otherwise the 
distance between the carbons can be altered by the movement of 
a lever H. In this case the operation of the lever is usually 
automatic, the switch E energising the electro-magnet K. The 
lamp employs a special construction of the negative carbon to 
ensure stability of the are. The carbon may be coppered or 
nickelle?, or it may contain a wick of suitable material, as, for 
example, a powdered mixture of carbon and an alkaline silicate. 
—April 3rd, 1919. 


WORKSHOP TOOLS AND APPLIANCES. 


121,121. November 15th, 1918.—Grivpasre Fires, Luigi 
Jano, 2, Via Beaumont, Turin, Italy. 

A file which can be readily sharpened has been made by 
mounting in a holder a number of similar plates or blades 
clamped in contact with each other at an angle to the longi- 
tudinal axis of the holder, so that the forward edge of the free 
surface of each plate projects above the rear edge of the free 
surface of the next plate, whereby file teeth are formed. To 
sharpen the file the inclination of the plates is altered so as to 
bring the free surfaces all into the same plane and the common 
surface thus formed is smoothed ona grindstone. Hitherto 
each plate has been of the same length in the transverse direc- 
tion of the file as the width of the file constituted by the assembled 
plates. The invention under review consists of making the file 
of several longitudinal rows of small blades of rhomboidal form, 
the blades of each row being alternately arranged so that the 
rows break joint with each other. At the same time the blades 
are pivoted in the holder so that the depth of the teeth can be 
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readily varied and they can be easily brought into the position 
for sharpening. The file comprises an elongated rectangular 
box in which are placed several rows of small blades A of rhom- 
boidal form and a projecting portion of which is perforated to 
receive a transverse pivot B. The ends of the pivots B slide 
in grooves C in the sides of the box, and the blades are inclined, 
those of one row bearing against those of the preceding transverse 
row, the blades of the several longitudinal rows being alternately 
arranged so that the rows break joint with each other as indicated 
in Fig. 4. The inclination of the blades may be varied and the 
blades fixed in the desired position by means of screws D and E, 
which work in the ends of the box and exert pressure upon 
sliding blocks F and G respectively. Assuming the blades 
to have the position shown in Fig. 1, by screwing outward the 
serew D and screwing inward the screw E the blades will be 
moved so that their upper sides are all in the same plane, as 
shown in Fig. 2, when they can be easily sharpened. When the 
sharpening is finished the screws are again operated and the 
teeth brought into the cutting position—Fig. 1.—April 3rd, 
1919. 


MEASURING AND TESTING INSTRUMENTS. 


124,573. March 27th, 1918._-A Unrversat Spmrr LEVEL ror 
Agropranes, E. J. Twigg, Broadway, Coventry. 

For the purpose of indicating the angle of inclination of, say, 
an aeroplane. at any instant, it has already been proposed to 
mark the domes of spirit levels with a series of concentric circles 
showing the degrees of an are. The level which is the subject 
of this patent not only indicates the amount of inclination from 
the horizontal. but is also specially marked to show the direction 
of the inclination at. any moment. Provision is also made for 
illuminating the instrument and for enabling the whole of the 





surface to be seen by the pilot. The domes or parts may either 
be arranged with their convex surfaces uppermost or vice versd. 
In the former case the outer dome is of glass or other trans- 
parent material, whilst the inner dome may either also he made 
of glass silvered or enamelled or of metal. The liquid contains 
an air bubble or float and one or other of the domes or parts 
earries a system of latitudinal and longitudinal lines, tne former 
being concentric with the pole or zero position of the bubble 
and the latter radiating therefrom equidistantly in all directions. 
By this means any inclination of the aeroplane is immediately 
indicated by the position of the bubble or float in conjunction 
with the latitudinal and longitudinal lines, the former showing 
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the amount of the inclination from the horizontal and the latter 
the direction of such inclination. In the case where the domes 
or parts are arranged with their concave surfaces uppermost a 
globule of mercury is substituted for the air bubble or float. 
The same system of latitudinal and longitudinal lines is em- 
ployed as in the previously described arrangement, the only 
difference being that, whereas in the convex arrangement 
the air bubble or float moves in the opposite direction to that of 
the dip in the concave arrangement the globule moves in the 
same direction, and consequently gives a more direct reading. 
lf found necessary, a mirror, as indicated in the drawing, 
may be employed at the back of the instrument to show that 
part not visible from the front.— March 27th, 1919. 


MISCELLANEOUS. 


124,548. March 19th, 1918.—Prorective CoATINGS FOR 
Sueetr Merat, Brynjulv Abrahamsen, Tronjem, and Car! 
Pedersen, jun., Stavanger, Norway. 

In the manufacture of common tin-plate the sheet iron plates, 
after having been treated with certain pickling solutions, are 
dipped into molten tin or alloy of that metal, and thus become 
coated with the tin, the thickness of the tin coating often varying 
very much on the same plate. Sheet iron plates have also been 
coated with aluminium by dipping them in molten aluminium 
and keeping them there until the aluminium amalgamates with 
the iron and forms an alloy which makes the pure aluminium 
adhere to the plate. Also in this case the protective metal 
coating is of varying thickness. The so-called enamelled sheet 
iron has no protective metal coating, but a coating of lac or 
varnish, and may be designated as lacquered or varnished sheet 
iron plate. There also exist plates treated with lac or varnish 
admixed with aluminium powder. The present invention has 
for its object the manufacture of sheet metal plate having a 
protective metal coating consisting of tin, aluminium, or other 
metals or alloys suitable for the purpose, and consist in applying 
the metal coating to the sheet metal plate in the form of a film 
or leaf of uniform thickness and fixing it to the plate by means 
of a cement consisting of, for instance, nitro-cellulose or collodion 
lac. The metal film or leaf is at first rolled to the desired thick- 
ness, and is made to adhere to the lacquered or varnished sheet 
iron plate by means of rolls. The process may be varied ; thus, 
for instance, the lac or varnish may be applied to the metal film 
or to both the film and the sheet metal plate before the cementing 
takes place.—March 19th, 1919. 








Forthcoming Engagements. 


TO-DAY. 

Royat Institution oF Great Brirarn.—Albemarle-3treet, 
Piccadilly, W.1. ‘‘ Chinese Turkistan: Past and Present.” 
5.30 p.m. 

Iron anv Steet Instirvre.—Institution of Civil Engineers, 
Great George-street, Westminster. Annual meeting (for pro- 
gramme see page 343ante). 10 a.m. 

Junior INsTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. ‘‘ Pneumatic Tires as Applied to Road 
Vehicles and their Automatic Inflation,” by Mr. R. Barn- 
father. 7.30 p.m. ; 

Puysicat Socitery or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. 7. (1) Demon- 
stration of a New Method of Producing Coloured Designs upon 
Glass, by A. E. Bawtree ; (2) ‘“‘ Absolute Scales of Pressure and 
Temperature,” by F. J. Whipple ; (3) ‘‘ On the Transmission of 
Speech by Light,” by A. O. Rankine. 5 p.m. 


MONDAY, MAY 12rx. 
Ceramic Socrery.—Central Schools of Science and Tech- 
nology, Stoke-on-Trent. President’s address, Council’s annual 
report, and election of officers. 7.30 p.m. 


TUESDAY, MAY 13rn. 

Tue INpUsTRIAL RECONSTRUCTION CounctL.—Hall of Insti- 
tute of Journalists, 2 and 4, Tudor-street, E.C. 4. Conference, 
“Costing in Relation to Scientific Management.” Address by 
Mr. J. H. Boyd. 5.30 p.m. 

INSTITUTE OF MARINE ENGINEERS.—85, The Minories, Tower- 
hill, E. 1. ‘‘ Gearing as Applied to the Steam Turbine,” by 
Mr. J. Houston. 6 p.m. 


WEDNESDAY, MAY l4ts. ; 


Royat Soctety oF Arts.—John-street, Adelphi, W.C. 2. 
Paper, ‘‘ Railway Transport in the United Kingdom,” by Mr. 
H. Kelway-Bamber. 4.30 p.m. 





InpustRiAL Reconstruction Councit.-—Saddlers’ Hal] 
Cheapside. E.C, 2, ‘‘ The Economic Limits of Nationalisation,” 
by Brig.-General Cockerill. 4.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Institution of Ciyj] 
Engineers, Great George-street, Westminster, 8.W. 1. ‘' Wireless 
in the Royal Air Force,” by Major J. Erskine-Murray. 6 p.m. 


THURSDAY, MAY 15ru. 

Tue INstirurion oF ELrectricat ENGINEERS.—Instit ution of 
Civil Engineers, Great George-street, Westminster, S.W. ], 
‘** The Telephone Service of Large Cities, with Special Reference 
to London,” by Mr. E. A. Laidlaw. 6 p.m. 


FRIDAY, MAY 16rux. 
Junior InstiruTion OF ENGINEERS.—39, Victoria-stieet, 
Westminster, S.W. 1. ‘‘ Notched Bar Tests,” by Major H. P, 
Philpot. 7.30 p.m, 


THURSDAY AND FRIDAY, JUNE 267TH anv 271. 
British WATERWORKS Associ1aTIon.—Leeds. Summer general 
meeting. Memorandum on *‘ The National Control of Water 
Sources,” by Mr. C. G. Henzell, to be read and discussed ; alco 
the formation of ‘‘ The Joint Industrial Council for the Water. 
works Undertakings Industry.” 


THURSDAY, FRIDAY anv SATURDAY, JUNE 26rn, 271x 
AND 287TH. 


InstrrvuTion oF Mouwnicirpan anp County EnNGIneers.— 
Birmingham. Forty-sixth annual general meeting and con. 
ference. : 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Tue Electrical Research Committee has appointed Mr, EF. kb. 
Wedmore as Director of Research. 

Mr. R. H. Neat, M.I. Mech. E., A.M. Inst. C.E., asks us to state 
that for the future he will carry on business under the style of 
R. H. Neal and Co., at 53, The Broadway, Ealing, London, W.5. 
Telephone, Ealing 1764. 

Mr. Jas. B. Maciean, C.B.E., M. Inst. C.E., has resigned 
his position as Controller of Mechanical Warfare, Ministry of 
Munitions, as from the 30th ultimo, and will proceed abroad to 
his old interests almost immediately. 

We are asked to state that Mr. G. V. Twiss, M.I.E.F., 
who has for the past ten years been technical adviser to Buller’s, 
Limited, has now founded a new company—Twiss Engineering 
and Electric Transmission, Limited—the head offices of which 
are at 62-63, Queen-street, London, E.C. 4. The new company 
intends to specialise in high-voltage equipment and all overhead 
transmission line requirements. 








LAUNCHES AND TRIAL TRIPS. 


TREGENNA; steel screw; built by William Gray and Co., 
Limited ; to the order of Hain Steamship Company, St. Ives ; 
d'mensions, length over 400ft., to carry 8200 tons; engines 
constructed by the builders; pumps and evaporator of 
““Cmew ” type; launch, Thursday, May Ist. 








Conrract.— Amongst the recent orders secured by the English 
Electric Company is one from the Nottingham Corporation for a 
turbo-alternator set of 3000-kilowatt output at a speed of 3000 
revolutions per minute, together with surface condensing plant 
and cooling tower, rotary converters, and an equipment of 
Ferguson superheaters to existing Lancashire boilers. 


Srress Deriection CuHartT FOR ALUMINIUM OVERHEAD 
Lines.—We have received from the British Aluminium Com- 
pany, Limited, a chart designed to give the deflection of a 
stranded aluminium overhead line conductors under any con- 
ditions of span, stress, temperature, and wind pressure or other 
external loading. The main portion of the chart relates to 
modern long-distance lines erected under conditions of externa! 
loading commonly occurring in this and other countries. A 
supplementary portion-is suitable for very short span work or 
for small conductors on long spans. The chart, with complete 
instructions for its use, together with numerical examples, is 
printed on linen paper and very conveniently bound in a stiff 
loth covere. 

Roya InstrruTion.—A general meeting of the members of 
the Royal Institution was held on Monday, the 5th inst., Sir 
James Crichton-Browne, Treasurer and Vice-president, in the 
chair. Colonel G. Duff Baker, Mrs. Edward Bryce, Mr. C. E. 
Scott Dickson, Miss M. Newton Drew, Capt. A. Glyn Egerton, 
the Viscountess Glenconner, Mr. R. Owen Jones, Mr. K. 8. 
Murray, Mrs. Pretyman-Newman, Mr. J. R. Pretyman-Newman. 
Mr. J. J. Stewart, Mrs. Street. and Mrs. Evelyn Whittard were 
elected members. The Secretary announced the decease of Sir 
William Crookes, O.M., F.R.S., and Sir Frank Crisp, Bart., 
members of the Royal Institution, and resolutions of condolence 
with the relatives were passed. The secretary also announced 
that the president had nominated the following gentlemen as 
vice-presidents for the ensuing year :—Dr. H. E. Armstrong, Sir 
William Phipson Beale, Bart., Mr. J. H. Balfour Browne, K.C., 
Dr. W. C. Hood, the Hon. Sir Charles Parsons, Sir James Reid, 
Bart., Sir James Crichton-Browne (treasurer), and Brig.-General 
E. H. Hills (secretary). The annual meeting of the members 
of the Royal Institution was held on Thursday afternoon, 
May Ist, Sir James Chrichton-Browne, treasurer and vice- 
president, in the chair. The annual report of the Committee 
of Visitors for the year 1918, testifying to the continued pros- 
perity and efficient management of the Institution, was read and 
adopted. The report of the Davy Faraday Research Laboratory 
Committee was read. Twenty-four new members were elected 
in 1918. Sixty-three lectures and nineteen evening discourses 
were delivered in 1918. The books and pamphlets presented 
amounted to about 171 volumes, making with 404 volumes— 
including periodicals bound—purchased by the Managers, « 
total of 575 volumes added to the library in the year. Thanks 
were voted to the president, treasurer and secretary, to the 
committees of Managers and Visitors, and to the professors for 
their valuable services to the Institution during the past year. 
The following were unanimously elected as officers for the 
ensuing year:—President, the Duke of Northumberland ; 
treasurer, Sir James Crichton-Browne ; secretary, Brig.-General 
E. H. Hills: Managers, Dr. H. E. Armstrong, Sir W. Phipson 
Beale, Mr. Horace T. Brown, Mr. J. H. Balfour Browne, Dr. 
J. A. Fleming, Major J. Dundas Grant, Colonel John Gretton, 
Right Hon. Viscount Hambleden, Dr. Donald W. C. Hood, Mr. 
H. R. Kempe, Hon. Sir Charles Parsons, Sir James Reid, Dr. 
J. Emerson Reynolds, Mr. James Swinburne, and Sir Thomas 
Wrightson ; Visitors, Sir W. H. Bennett, Mr. W. R. Bousfield, 
Mr. John G. Bristow, Mr.. Frank Clowes, Mr. Edward Dent, 
Sir James J. Dobbie, Mr. J. Hunter Gray, Mr. W. A. T. Hallowe-, 
Mr. F. K. McClean, Mr. W. R. Malcolm, Mr. T. C. Owen, Mr. 
Richard Pearce, Sir Edward E. Pearson, Mr. Hugh Munro Ross, 
and Mr. Joseph Shaw. 
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PUBLIC NO NOTIONS. 


es 


as: a 


OF THE DISPOSAL BOARD, 
BY ORDER STRY OF MUNITIONS. 
yor SALE BY PUBLIC TENDER. 


our “ Lubecker” Excavators, 
ONE Type - and THREE Type B, at ‘Trump- 


eton, Cambie CAVATORS, suitable for approx. 
i Acting f foce, average capacity 2000 cubic yards 
a of ten hours, mounted on travelling wheels, 
aan atirely overhauled in December, 1918, new 
rg 4 to fire-box end and entire new get_of. tubes, 
Tyne DITTOe-suitable Yor approx. 49ft. 
pee, average capacity i800 cubic feet per 
X travelling 
; rae mounted on \VELLING BELT CONVEYORS, 
by D. Whitaker, for use with above 
acity 300 cubic, yards per hour carried 


pscaralony aire of the ragga truck ; all mounted 
, whee 
por tity SPARE PARTS for both exea- 


A din onto be submitted on or before 23rd 
May, 

and Tender forms can be obtained 
ee mis 9 view, CONTROLLER, Machinery and 
plant. Section (@,), Charing Cross ene am 


Buildings, W.C. 2. RATE... 


OF THR DISPOSAL BOARD, 
BY ORDINISTRY OF MUNITIONS 


wo Single-lift Gasholders and 
TANKS at R.H. Air Station Kingsnorth, 
FOR SALE by PUBLIC TENDER :— 
WO SINGLE-LIFT SPIRAL GUIDED GAS- 
OLDERS, 40ft. diam, by 16ft. 9in, deep. 
TWO STEEL TANKS, 41ft. 6in, diam. by 17ft. 






















dee 
" be submitted by the 2ist May, 1919. 
Tender at and permits to view to be obtained 
om the CONTROLLER, Machinery and Plant (De- 
obilisation), NCharing Cross buildings, London, } Ea 





ECTION OF THE at BOARD 
iain: MINISTRY OF MUNITIO. 


rain Handling Apparatus, at 


the Grain Stores, Swansea, comprising the 


Mowing. oR SALE. BY TENDER. 
FOUR HOPPER WEIGHER TRUCKS, containing 
two os a hines, complete with 


housing, doors, ‘ 
TWO HOPPER WKIGHER TRUCKS, each con- 
— three a: machines, complete 
using, doc 
THIRTY. two PORTABLE HORIZONTAL CON- 
VEYORS, 30ft. long, provided with bulk 
aan feeding and discharging hoppers, and 
guides for bay conveying. 
FOUR Ly sheared for sharp corners, when convey 
ig bags on conveyors, 
FOUR BULK PILERS, 
FOUR BAG oe 
ONE EXCAVAT( . 
ONE PORTABLE AUTOMATIC WEIGHING 
ACHE 
Sets of spares for the whole of the above apparatus.) 
FOUR Single-chain *‘ Priestman ’’ GRABS 
For further particulars, application should be made 
the Chief Engineer, Engineering Division, H.M. 
Yffice of Works, 
The whole of the plant will be on view from the 
5th to the 29th instant, and Tenders will be received 
y the OFFICE OF WORKS not later than the 
ith June. 2985 


BY DIRECTION OF THE DISPOSAL BOARD, _ 
MINISTRY OF MUNITIO 


Woodworking Machinery and 


ss rt TOOLS at Deptford. 
FOR SALE BY TENDER. 
TENDERS are INVITED for the following MACHI- 
ERY and ged lying at National Box Factory, 


nott-street, Deptfo 
IRCULA BENCHES, PLANING, JOINT- 

























C R SAW B 
ING, THICKNESSING, MOULDING. SHAP- 
ING, DRILL NG and GRINDING | MA- 
CHINES, CARPENTERS’ BENCHES, 
yooee. TOOLS, &c., also TINSMITHS’ 


“hy should reach Controller by 10 a.m. on 
= ogee Losetiae ba Tonia rege ne 

lew, can be ained on application to the 
INTROLLER, Machinery and mg Section, 






th 






PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





BY ome OF THE eee BOARD, 
INISTRY OF MUNITION 


(Jasworks Plant, 7 Bolton, for 


SALE BY TENDER. 

TENDERS are INVITED for the following GAS- 
bh ong PLANT, lying at Lum-street Gasworks, 

olton :— 

ONE SECOND-HAND BOILER, 24ft. by 6ft. 6in. 
pn ia besagee rd pressure 50 Ib. sag <- inch, 

plete with feed-water supply, 

Also BOILER Ro am 20ft. by 7ft. ag a SEPA: 
ae PUMPS, STEAM TRAP, C.L. an 
wil INS. C.I. PIPES, PIPE FITTINGS. 

VALVES. COCKS, &c, 

Full particulars, Tender forms and permits to view 
may he 6btained* from. the CONTROLLER. Machinery 
and Plant Disposal Board, Charitig~Cross Embank- 
ment Buildings, S.W.1. Telephone, Gerrard 54v. 

All Tenders should reach the Controller by . a.m, 
on 2nd June. 1919, 3017 


BY DIRECTION OF THE eae BOARD, 
MINISTRY OF MUNITIO 


[elec tric Lifts, Leing ai “gen 
FOR SALE BY TENDER. 

TENDERS are INVITED for the undermentioned 
FIVE Direct-coupled ELECTRIC LIFTS, lying at 
2nd London General Hospital, a 

—a ae t-coupled ush -button-controlled 

LECTRIC PASSENGER LIFTS. 
TWO escaunalied Cage-controlled ELECTRIC 
ED LIFTS. 


Date of closing Tenders, 2nd June. 

Further particulars can be obtained from the CON- 
TROLLER, Machinery and Plant, Charing Cross 
 emecenersas Buildings, 5.W. 1. Telephone, arene 
540 092 I 





Assistant Storekeeper Re- 

QUIRED by the Government of 

As for the Public Works © Depart- 

ment, for a period of twenty to thirty 

months, with possible permanency. Salary, £200, 

rising by £10 to £250, and war bonus of £37 Is. 9d. 

Free passages and partly furnished quarters. Age not 

over 30. Candidates should be experienced in 

Receiving, Issuing and Checking Stores in an Engineer- 

ing or Building Contractor’s Works, and also in 

keeping the necessary Ledgers.—Apply_ by _ letter, 

stating age and experience, to the CROWN AGENTS 

FOR THE COLONIES, 4, Millbank, 8.W. 1, — 
M/Uganda 8741, 3020 


Assistant Stor sheen Re- 
QUIRED for the Nigerian Govern- 
A’ Railway Open Lines, for one tour 
of twelve months’ service, with possible 
extension. Salary, £250-£10-£300, and a war bonus 
of £120 per annum, which will be continued until 
six months after peace is restored, = will then be 
reconsidered: Single quarters. Free first-class 
passages. Liberal leave in ment on full salary. 
—Candidates, aged 25-35, who have had experience in 
a locomotive sub-store, should apply at once (by 
letter), giving brief details of age and experience, to 
the CROWN *#¢AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W. 1 quoting M/8758. 3021 


° a ‘ e 
Reauired for the Service 

of the Government of India in the 

Re Factory, Kirkee, a FOREMAN for 


the Detonator Filling Department. 

Candidates must be physically fit for service in 
India. The length of appointment would be for one 
year from the date of sailing from this country. 

Salary, Rupees 400 per month, free quarters, 
medical attendance and second-class passage out and 
home. Family must remain in England, but there 
would be an allowance of £1 per week for wife and 
additional allowance for children. 

Applications should be addressed to Lieut. H. 
SUTCL IFFE, Room 709, Hotel Metropole, and 
marked ‘‘ Detonator Filling Foreman.” 3043 


gon The Admiralty Offers for 


SALE, the COAL DEPOT, C. 470, 

late H.M.S. ‘‘ SHAH,”’ lying at Bermuda. 

Tender oe oH pa for return by Friday, 3a August, 

may be obtained on application to the DIRECTOR 

Lai ve (Sales Branch), Admiralty, a 
all, 8 027 











baring Cross Emban bankment Huts, 8.W. 
perrard 540, 3016 


F THE 1 DISPOSAL BOARD, 
I ISTRY OF MUNITIO 


M 
our 50 H.P. Vertical Crude 


OIL ENGINES, lying at eer. 
FOR SALE BY TENDER. 
a FOUR 


ITED 50 H.P. 
ae TWO-CYCLE CRUDE OIL ENGID KS, 
ol ot poe. together with 4 self-starters and 
ih 
Mages by Messrs. Petters, Ltd., Yeovi 
Pat engines are lying at the’ Bai works, 
of ng hy June 5 
; Dal Tender forms, and periits 
er, apply to the CONTROLLER Machinery and 
t, Chari ing atk sapere Buildings, 8.W. 1. 
me, Gavenn 3080 1 


ay DIRECTION a THE DISPOSAL B 
MINISTRY OF MUNITIONS. me 


Nusage Manufacturing Plant, 
LYING AT POPLAR. 





































GE MANU- 
ANT lying at 
ar, a Boilers, Motors, 

Steam and 
















Tendee to close by 2nd J 
une, 
eer Darticulars, together with permits to view 
ROLLER oaks ee popined Fm. te = 
; R, an ar’ . 
jbankment Buildings, 8.W. 1. Telephone, Gerrard 
3082 1 














BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTR NS. 


Pearl Barle , Mil S Machi 
and PLANT, ne : Scolnery 


4 pat) Garden. 
NDER. 


TENDERS” pe IN 
vite ar: MACHINERY and 
~ =p t Caction with the Pearl Barley Mill, 150, 
Machines den, W.C, 2, including Mill 
lectors, Ch poner Friction a baa 
le e for Dressin a . 
ric rie Motors, Shafting, Pulleys, Roller Mills “and 


Date of closing Tenders 2nd June, 


F 

hoe view an culars can be obtained, tosether with 

; Mw and Tender forms, from the CON- 
achinery -and- Plant, Charing 


























INDUSTRIAL ADMINISTRATION. 
AR. DWARD LBOURNE, 
M“ EK T. E 


Author of 
sa LS ge —— — AND _ NTS,’ 
ill e during Ju and July, at 
WINC Hi STR HOUSE, OLD ‘BROAD. 
STREET, E.C., THREE COURSES of 
FIGHT LECTURES each in the following 
subjects. 
A. FACTORY ORGANISATION. 
WEDNESDAYS, 6 p.m., 
commencing 4th JUNE. 
B. LABOUR ADMINISTRATION. 
THURSDAYS, 6 p.m., 
commencing 5th JUNE 
C. FACTORY COSTING. 
FRIDAYS, 6 p.m., 
commencing 6th JUNE, 
Discussion at end of each Lecture. 
FEE—ONE GUINEA | FOR EACH COURSE. 


Sylabus on application | by post to— 
Messrs. eae eeasae ELBOURNE, 
ng 
110, VICTORIA- STREET WESTMINSTER, oi * 








Smee Borough of Brighton. 


eee TKCHNICAL COLLEGE, 
OF ELECTRICAL ENGINEERING 
DEPARTMENT. 
The aeetine 2 Committee invite APPLICATIONS 
for the above P 
Candidates should be Graduates of some University 
of the United Kingdom, and should have had experi- 
ence in works. Commencing salary £350 per annum. 
Forms of application may obtained from the 
undersigned, and must received not later than the 
first post on 31st May, 1919 
¥. HERBERT Oe 
y. 





Buildings, 8.W. 1, Telephones sGertard 











54, Old Steine, Brighton f 3026 


é 


(ity of Bradford Education 


COMMITTEE. 
Si eee COLLEGE 

Principal, WALTER M. GARDNER, M.Sc., F.L.C. 
ASSISTANT LECTURER IN TEXTILE MECHANICS. 
It is DESIRED to MAKE an EARLY APPOINT- 
MENT .—-Particulars of salary offered, duties, &c., and 
forms of application may be obtained from the 

a of the College, 
BY ORDER. 





City of Birmingham Education 


COMMITTEE. 

ECTURER in ENGINEERING (FULL-TIME) 
REQUIRED for Day and Evening Classes at Hands- 

Us ~"Technical School. Commencing salary from. 
£250 to £300 per annum, according to qualifications 
and experience. Full particulars and forms of appli- 
cation can be obtained from nf Principal. 

JNO. A ALMEK, 
80: 58 ' nO secretary’ fe for Education. 


UNIVERSITY ¢ OF MANCHESTER 


(FACULTY OF TECHNOLOGY). 
MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


APPOINTMENT OF LECTURER IN 
PHYSICAL CHEMISTRY. 


The City Council and the University of Monchete 
jointly INVITE APPLICATIONS for a LECT 
SHIP in PHYSICAL CHEMISTRY in the University 
of Manchester and in the College of Technology. 

Salary £400 a year, together with a bonus at a rate 
to be fixed from time to time. 

Conditions of appointment and form ef application 
may be obtained from the Registrar, College of 
‘Technology, Manchester. ‘The lust day for the 
receipt of applications is 14th June, 1919. 

Canvassing, either directly or indirectly, will dis- 
qualify a candidate for appointment. 

J. C. MAXWELL GARNETT, 
Dean of the Faculty. 
2891 " Principal of the College. 








Northampton Polytechnic Insti- 
4 TUTE. 


St. John-street, Clerkenwell, E.C. 1, 

Principal: R. MULLINEUX WALMSLEY, D.Sc. 

A SPECIAL SUMMER COURSE of PRACTICAL 
INSTRUCTION, extending over nine weeks, will be 
ce in OXY-ACETYLENE WELDING, on MON- 
DAY, WEDNESDAY and FRIDAY EVENINGS, from 
7 = 9. 30, commencing on the 26th inst. Fee for the 
course £1 10s 2993 





(Jounty Borough of Walsall. 
TRAMWAY RAILS 

The Corporation of Walsall invite TENDERS for 
a4 pg Y and DELIVERY of about 200 Tons of 

RAMW RAILS 

ipaanadien and form of Tender may be obtained 
on application to John Taylor, M. Inst. C.E:, Borough 
Engineer and Surveyor, Council House, Walsall. 

Tenders, sealed and endorsed ** Rails,’’ are to be 
=f to the undersigned on or before Monday, June 
2nd, 1919 

The Corporation do not bind themselves to accept 
the lowest or any Tender, and they will not accept 
the Tender of any firm or person paying to their 
workpeople less than the standard rate of wages 
current in the district. 
By order, 

HERBERT LEE, 


Town Clerk. 
Council House, Walsall, 
13th May, 1919. vot 


orth-Eastern Railway. — The 


Directors are prepared to receive TENDERS 
for the SUPPLY of STEEL WORK for the RENEWAL 
of NINE BRIDGES on the Darlington and Saltburn 
Railway. The work consists of about 204 tons of 
rolled steel beams; also about 78} tons of rivetted 
steel trough girders and about 2¢ tons of cast iron 
work. Plans may be seen and ions 
quantities and form of oo es on personal 
application at the office of Bengough, the 
Company’s Engineer, York, = o after Wednesday, 
May 14th, 1919. Tenders, marked ‘* Tender 
for the Supply of Steel Work for the Renewal of Nine 
Bridges on the Darlington and Saltburn Railway,’’ 
should be sent to the Secretary at York not later 
than 9 a.m. on Saturday, May 24th, 1919. The 
Directors do not bind themselves to accept the lowest 
or any Tender.—R. F. DUNNELL, Secretary. aeons 
8th May, 1919. 298 


STEAM BOILERS AND PUMPS FOR SALE, 


enders are Invited for Any 
part, or the whvie, of the following PLANT and 
MACHINERY, as they now lie, at the Wylam 
Pumping Station of the Newcastle and Gateshead 
Water Company :— 

Lot 1—ONE LANCASHIRE STEAM BOILER, 
28ft. by 7ft. 6in, dia., with mountings as 
thereon, including dampers, flue and sludge 
cock plates 

Lot 2.—ONE DITTO, DITTO. 

Lot 3.—ONE DITTO, DITTO. 

Lot 4.—ONE DITTO, DITTO. 

Lot 5.—ONE DITTO, DITTO. 

All saew’ above boilers were built by Messrs. Hawksley, 
Wild and Co., of Sheffield, under special supervision. 
They have done very little work, and are in excellent 
condition. - Boiler reports can be ins 
Lot 6.—ONE LANCASHIRE STEAM BOILER, 

28ft. by 7ft. dia., with ‘mountings as 











thereon. 
Lot 7.—ONE CAMERON DOUBLE RAM PUMP, 
cylinders, 8in. by 8in 
Lot be TANGYE DUPLEX PUMPING 
NGINE, cylinders 9in.- by 12in 
ctiliie to purchase me, be. ‘er in eenled envelope 
as ** Tender for at ylam. and 
ddressed to the NEWCASTLE and GATESHEAD 
Ww ATER CO., Pilgrim-street, Newcastle-upon-Tyne. 
Inspection orders, forms of Tender and conditions 
of sale, or any further information that may be 
desired,can be had on application to 
T. S. INNES, 


Prudential Buildings, 





anchester Corporation.—The 
Rivers Committee invite TENDERS for the 
CONSTRUCTION of MAIN DRAINAGE WORK, 
No. 28 (new Outfall Sewer from Penstock Chamber, 
near Bridgewater Canal, along Westinghouse-road, to 
Junction Chamber-at Trafford Sidings). 
Plans may and _ specifications, bills of 
quantities, and forms of Tender obtained, on applica- 


| ton at the City Engineer’s office, Town Hall, Man 


chester, on payment to the City Treasurer of the sum 
of £10 10s.,. which sum will, after the Corporation 
have come to a decision upon the Tenders received, 
but not before, be returned to the person submitting 
a bona fide Tender. 

All cheques or postal orders are to be made payable 
to the order of ‘* The Corporation ‘of Manchester.’’ 

Tenders, enclosed. in the official envelope ‘and 
addressed to the Chairman of the Rivers Committee, 
are to be delivered at the City Engineer’s office not 
later than 9.30 a.m. on Monday, 2nd June, 1919. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

THOMAS HUDSON, 


Town Clerk. 
Town Hall, Manchester, 
13th May, 1919. 3196 





(ity. of Birmingham.—A ppoint- 
MENT OF Siu AND 


The Council of this City INVITE APPLICATIONS 
for the OF FICE of CITY SURVEYOR and ENGINEER 

The gentleman appointed will be required to carry 
out the various duties imposed upon him by the 
Public Health and other general statutes, by the 
Birmingham Corporation (Consolidation) Act, 1883, and 
other local statutes, the Birmingham Town Planning 
schemes, and the "By -laws as to New Streets and 
Buildings, &c. 

He will be responsible for the Making, Cleansing, 
Lighting, Repair and Renewal of the Streets and 
Roads, and for the Making and Maintenance of the 
Sewers within the City. He will also be required to 
advise the Council and its Committees upon all 
matters relating to the duties of a Surveyor and 
Engineer, and to act generally under the direction of 
the Public Works Committee of the Council. 

He will be provided with offices, assistants and such 
means of conveyance as may be requisite. 

The estimated population of the City is 879.000, 
its area 43,601 acres, and it has 610 miles of public 
streets. 

The gentleman appointed will be required to devote 
his whole time to the duties of the office, and not to 
engage in private or other business, or to take pupils, 
and be must contribute to the Corporation Super- 
annuation Scheme if he is not more than 45 years 
of age, 

The salary of the gentleman recently holding this 
office was £1600, but the Council have not fixed a 
salary for the new appointment, and this will be 
based upon the qualifications and experience of the 
applicant appointed to the office. 

Applications, giving particulars as above and 
stating age last birthday. qualifications and experi- 
ence, accompanied -by copies of not niwre than four. 
recent testimonials, and endorsed ‘‘ City Surveyor 
and Engineer,’’ must be sent to the Clerk to the 
Public Works Committee, Council House, Birmingham, 
not later than 10th June next. 

Personal canvassing is strictly prohibited and will 
be deemed a disqualification 

Dated this sixth day of May, 1919. 

F. H. WILTSHIRE, 
2948 Acting Town Clerk. 





The Ipswich Corporation Elee- 

TRIC SUPPLY DEPT. is PREPARED to 
RECEIVE OFFERS for the PURCHASE of the 
following PLANT :— 

TWO Quick-revolution Three-crank Tandem: Com 
pound Reavell Central. Valve ENGINES, 150 Ib. 
steam pressure, 200 IL.H.P., at 450 revs., each coupled 
to a four-pole Electrical Co.’s D.C. generator, 120 K.W. 
at 460-520 volts. complete with field regulator. These 
sets may Pd working, and can be handed over 
about Ist Ju 

ONE. D.C. Titectrical Co.’s Multipolar DYNAMO 
with one outer pedestal bearing and a half coupling for 
direct attachment to a quick-revolution engine; no 
bed-plate. May be used as compound 225 K.W., 500- 
550 volts, or as shunt machine, 200 K.W., 460-520 
volts, 350 revs. dynamo, which has been displaced for 
fitiing an alternator ; is ready for delivery, and is in 
splendid condition; similar machines to be seen 


running, 
F. AYTON, 
Chief Engineer and Manager. 
May 3rd,.1919. 2852 





SITUATIONS OPEN 


ANTED, an ASSISTANT MANAGER, for Tar 
Works in. the South ; must have Engineering 
knowledge; commencing Salary £500 per annum. 
Applications can only be considered from those who 
can furnish satisfactory record .of overseas service.— 
ddress, 3065, The Engineer Office. 3065 . A 











WS: by a Large Engineering Firm in the 
Midlands, a REPRESENTATIVE, resident in 
South Wales, to push the sale of Cast Iron General 
Engineering Castings, Haulage Gears for Collieries 
(Electric and Compressed. Air). Only those with 
Engineering experience need apply. Payment princi 
pally by commission.—Address, stating experience, 
qualifications, &c., 3107, The Engineer Office. 2107 A 





Continued Page II. 





SITUATIONS OPEN 
Page Il. and III. 


SITUATIONS WANTED 
Pages IIL, IV., and VIII. 


MACHINERY, &c.. WANTED 
Page VIII. 


FOR SALE, 
Pages VIII, CVII., and CVIII. 


AUCTIONS, Pages III., IV., and CXTVv. 
‘PREMISES TO LET OR WANTED, 
Page IV. : 
WORK WANTED, Page CVIII. 
MISCELLANEOUS, Page lV., &e. 


RECONSTRUCTION, Page CVIII. 





NUMERICAL INDEX TO ADVER- 





Newcastle-upon-Tyne, P335 


TISEMENTS, Page CXIII, 








ll 





y 


Mar 16, Iny 





THE ENGINEEE 
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Links in the History of Engineering 
By RHYS JENKINS. 
No. VIII.* 
HENRY BEIGHTON AND THE NEWCOMEN ENGINE. 


Iv any discussion on the early history of the New- 
comen engine the name of Henry Beighton occurs 
almost of necessity ; by some writers, indeed, the 
enginy has been called Beighton’s engine. Beighton’s 
birthplace was Griff, near Nuneaton, in Warwick- 
shire, and those interested in the subject will at once 
recall the statement in Desaguliers that Newcomen 
and Cawley made an unsuccessful attempt to arrange 
for the erection of an engine at Griff in the year 1711. 

Very little can be discovered of the personal history 
of Beighton. He was born in the year 1686, and came 
of yeoman stock. In the Newdegate papers at 
Arbury, Nuneaton, is a deed dated 1725, by which 
Henry Beighton and his mother lease to Sir Richard 
Newdigate certain coal mines; the property had 
been leased by an earlier deed from Beighton’s father, 
who is styled “‘ yeoman.” He lived the greater part 
of his life at Griff, and seems to have been concerned 
in the affairs of the Newdegate family, but apparently 
not as a paid servant. He was elected F.R.S. in 
1720, and some of his scientific manuscripts and 
notebooks are preserved in the British Museum, but 
they contain nothing bearing upon the steam engine 
or upon any technical subjects. From 1713 to his 
death in 1743 he edited the Ladies’ Diary, a 
prominent feature in which was mathematical and 
similar problems and puzzles. Beighton was buried 
at Chilvers Coton, the parish in which Griff is situated, 
and it appears from the parish register that his burial 
took place on October 11th, only two days after his 

death, and that his wife died within a few days of 
bim (F. L. Colvile, ‘* Worthies of Warwickshire *’), 
The circumstances suggest that his death may have 
been due to some epidemic. 

The earliest Newcomen engine of which there is 
any definite record is the Dudley Castle engine, which 
according to the celebrated print of Barneyf, was 
setup in 1712. By 1716 it appears from an advertise- 
ment in the London Gazette that engines had been set 
up in various parts of the country, including War- 
wickshire. Beighton’s association with the engine 
must have begun with its introduction into that 
county, if not earlier. We have the statement of 
Desaguliers that he had communicated to Beighton 
the use of the steelyard over the puppet clack or 
safety valve about the year 1717, and that Beighton 
had in that year published a table of the power of 
the fire engine, and, further, that he had built an 
engine at Newcastle-on-Tyne in 1718. The writer is 
not aware in what form the table was published in 
1717, but it is given in the Ladies’ Diary for 1721, 
and is there stated to have been calculated in 1717. 
The fact that the Diary for the year 1719 is dated 
from * Aula Felloniat in Com. Dunelm, 11 July 1718,” 
seems to confirm the statement as to the engine at 
Newcastle. 

Now Beighton, among his various occupations, 
was a land surveyor, and he found time to make a 
survey and to prepare a map of his native county. 
This map is dated 1725, and it shows extending along 
the outcrop of the Warwickshire coalfield, from near 
Coventry northwards beyond Nuneaton, a large 
number of coal pits. Against three of these he has 
the indication ‘‘ fire engine.’ These pits are at 
Hawksbury, Fackley and Griff, 3}, 4 and 6} miles 
respectively from Coventry. Along the border of the 
map are given the coats of arms of residents in the 

county, and among these is that of ‘‘ Stonier Parrott 
of Fackley, gent.” From the books of the Coal- 
brookdale Company it appears that ‘‘ Stanier Parrot 
of Coventry ” was supplied with a set of castings for 
anengine as early as 1718. It would seem that the 
pit at Fackley belonged to this man, and probably 
the set of castings were for the engine at this place. 
The writer is of opinion that Parrot also worked the pit 
at Hawksbury, and that that was the site of the first 
engine in Warwickshire which was at work in 1716 
or earlier. 

This engine would be between three and four miles 
from Griff, and we can readily understand that to 
a man of Beighton’s keenness and intelligence it 
would have great attractions, and that he would take 
every opportunity of studying its construction and 
mode of operation. It is likely that he was instru- 
mental in getting the engine installed at Griff. This, 








i Wr as stated above, is shown in the map of 1725, but it 
By. had been erected before that date, probably in 1723. 
= A few years since, Sir F. A. Newdegate was kind 
dare enough to allow the writer access to the books and 
4. documents preserved in the Muniment Room at 
Xo, Arbury, Nuneaton. No traces were found of the 
2089 4 proposal of 1711 referred to by Desaguliers, nor any 
_ mention of the names of Newcomen, Cawley, or 
oe Savery ; but among the books is one of “ Griff Coal 
Pit Accounts, 1722-27 *—the volume for the period 
asses 


* No. VII. appeared December 20th, 1918. 
ny + Reproduced in Tur ENGINEER, 1879, ii., 400, and again in 


iy 1912, ii., 486. 
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Phi +: appear to be Beighton’s Latin translation of 
dt mes Hall, a seat of the Brandling family near Gateshead. 
ju A ivecl pda to have been set up at Washington, four or 
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1702-22 is missing. This book contains important 
historical material. Under the heading “‘ Fire engine 
rent’ and date 1723, 3rd July, is an entry: “To 
Mr. Mears and a note, £100 0s. 0d.’’ Mr. Meres was 
one of the Committee of the Proprietors of the Inven- 
tion for raising water by fire, 7.e., of Savery’s inven- 
tion. Coupled with this entry is another: ‘ Paid 
Mr. Mears’s Bill for drawing up ye writings, etc., 
£5 10s. Od.” ‘‘ The writings ’’ would be the agree- 
ment to pay royalty or “rent” for the liberty of 
using the invention, and the circumstance that the 
writings are now being paid for points to the fact 
that this was the first engine set up at Griff, and that 
it had not been at work for any considerable time. 
There is no trace of a duplicate of this agreement at 
Arbury. It appears that at first Sir Richard Newdi- 
gate paid £150 a year royalty for a single engine ; 
for the year 1725 and onwards to 1729, however, 
£300 was paid for two engines. With the death of 
Sir Richard Newdigate in 1727, the coal-mining 
venture at Griff languished, and between the years 
1731 and 1734 the engines were dismantled and all 
the materials sold. 

One of the engines at Griff is described very fully 
with the aid of five sheets of drawings in Desaguliers’ 
‘“* Experimental Philosophy,’ Vol. II. Now, seeing 
that the first edition of this work did not appear until 
1744, and that the Griff engines had been dismantled 
by 1734, it is clear that the drawings must have been 
prepared quite independently of the book, and by a 
man interested in Griff, in the steam engine and a com- 
petent draughtsman. All these we find united in 
Beighton, and it seems a perfectly logical assumption 
that the description and drawings were prepared by 
him and that he was the real authority for all state- 
ments of fact on the subject of the Newcomen engine 
which appear in Desaguliers. Moreover, this ascrip- 
tion finds support in the book itself. Desaguliers, 
referring to “‘ an engine which plays a jet at the Right 
Honourable the Lord Tilney’s at Wanstead in Essex,” 
states ‘the draught and description I had from my 
ingenious and very good friend Mr. Henry Beighton. 
of Griff near Coventry in Warwickshire, from whom 
also I had the draughts and calculations of four more 


engines.” In the course of the book the draughts of 
three more engines are explicitly attributed to 
Beighton; the fourth must have been the Griff 
engine. 


Now, in view of Beighton’s close connection with 
the subject, this assumption, if correct, seems to 
place the account of the Newcomen engine in Desa- 
guliers on a high plane as historical evidence, and, 
allowing for the possibility of errors such as might 
arise from Desaguliers not having properly understood 
the information imparted to him by Beighton, must 
be taken to be correct. even to the Humphry Potter 
story and the account of Bcizhton’s own connection 
with the self-acting gear. Desaguliers says that 
originally the regulator was worked by hand, and that 
Humphry Potter contrived an automatic arrange- 
ment which was improved by Beighton in the engine 
he set up near Newcastle in 1718. This statement 
appears to be negatived by the Dudley Castle print, 
which shows self-acting gear on the engine set up in 
1712. The print, however, did not come out until 
1719, and the inference seems to be that the gear 
was added at some time between these two dates. 

Beighton, however, is responsible for an earlier 
account of the steam engine than that given by 
Desaguliers. It is in the form of an enigma in the 
Ladies’ Diary for 1725, so would have been prepared 
in 1724—the editorial note is dated August, 1724. 
The Newcomen engine was no doubt by this time 
attracting a certain amount of attention from the 
general public ; the York Buildings engine for pump- 
ing up water from the Thames was in course of 
erection ; and the year 1725 marks the publication 
of the print by Sutton Nicholls, which was reproduced 
in THE ENGINEER, August llth, 1905. The enigma 
does not take high rank as poetry. but it is most 
interesting, and, having regard to the authorship, 
of considerable historical importance. 


THE PRIZE :NIGMA. 


TI sprung like Pallas, from a fruitful Brain, 
About the time of Charles the Second’s reign. 
My father had a num’rous progeny, 

And therefore took but little care of me : 

An hundred children issu’d from his Pate ; 

The number of my birth was Sixty-eight. 

My body scarcely fram’d, he form’d my soul, 
Such as might please the wise, but not the dull : 
Yet sundry pictures of my face he drew ; 

As many of his other of his children too: 

These Pictures lay, whilst none my worth did know, 
In Paul’s Church-yard and Pater-noster Row. 
My father dead, my self but few did see, 

Until a warlike man adopted me ; 

Destroy’d what Records might disclose my birth, 
Said he begot me, and proclaim’d my worth. 
Begetting me he call’d a chance—a Task 

Easie to him, assisted by a Flask. 

He then to me strange education gave, 
Seorch’d me with heat, and cool’d me with a wave: 
More work expected from my single force, 

Than ever was perform’d by Man or Horse. 

To mend my shape, he oft deform’d it more ; 
Which sometimes made me burst, and fret, and roar: 
Then from my eyes, such vapours issu’d forth 
As comets yield, or twilights of the North: 
And like those Lights the Vulgar I surprize ; 
Not those that know my nature, or the wise. 
My heart has ventricles, and twice three valves ; 
Tho’ but one ventricle, when made by Halves. 
My Vena Cava, from my further ends 

Sucks in, what upward my great Artery sends. 
The Ventricles receive my pallid blood, 
Alternate, and alternate yield the Flood : 





By Vulcan’s Art my ample Belly’s made ; 

y Belly gives the Chyle with which I’m fed; | 
From Neptune brought, prepar’d by Vulcan’s aid. 
My father (I mean he who claim’a my birth) 

My dwelling fix’d in the caverns of the earth ; 
And there, he said, I shou’d in strength excel ; 
But there, alas' I was but seldom well. 
Torrents he bad me stop :—I wanted kreath ; 
And Nature strain’d too much, will hasten death. 
In this sad state, to languish I begin, 
Unti! a Doctor sage, new coming in, 
Condemn’d the Methods that were us’d before ; _ 
And said,—that I in caves shou’d dwell no more : 
Then I shou’d dwell in free and open Air, 
And gain new vigour from the atmosphere : 
An house for me he built—Did orders give, 
1 shov’d no weight above my strength receive ; 
And that I shou’d, for breath, ard health to guard, 
Look out of windows when I labour’d hard. ’ 
‘These gentle meanz my shape have alter’d quite ; 
I’m now encreas’d in strength, and bnik, and height ; 
I now ean raise my hand above my head ; 
And now, at last, I by my self am fed. 
On mighty arms, alternately T bear 
Prodigious weights of water and of air: 
And yet you'll stop my motion with a hair. 
He that can find me, shon’d rewarded be, 
By having, from my Masters, Liberty, 
Whene’er he pleases, to make use of me. 


In the volume of the Diary for the next year is 
given an explanatory note, which follows :— 

The Prize Znigma is a description of the invention and 
— of the engine for a out of mines by the force 
of . It was first used by Herbert, Marquis of Worcester, 
about the year 1644, and published in his “‘ Century of Inven- 
tions ” anno 1661. In 1689 Capt. Th. Savery got a patent for 
14 years, and an Act of Parliament for 21 years longer, for that 
Invention. In the year 1712 Mr. Newcomen, by applying the 
weight of the Atmosphere instead of the elasticity of the steam, 
brought it to the perfection wherewith it is now used. 

The Marquis of Worcester obtained an Act of 
Parliament in 1663, entitling him to receive the 
benefit and profit of a ‘‘ water commanding engine ” 
which he had invented ; his ‘“‘ Century of Inventions ”’ 
was published in the same year, and No. 68 of the 
“Century ” is:—‘‘ An admirable and most forcible 
way to drive up water by fire,” &c. It is difficult to 
form any clear idea of what the Marquis had in view, 
but apparently he contemplated forcing up water 
by the pressure of steam, but not the ‘combined 
sucking and. forcing action which characterised 
Savery’s fire engine. It will be noted that Savery is 
referred to as a ‘“‘ warlike man.’ This may indicate 
a connection with the army, and suggests a solution 
of the question of how he came by .the title of 
“Captain.” What truth there may be in the story 
that Savery had destroyed all the copies of the 
Marquis’s book that he could obtain, we have now 
no means of ascertaining, but in any case its presence 
in the enigma relieves Desaguliers from the charge 
of having originated it. The story was not published 
during Savery’s lifetime. ‘‘ New coming in” applied 
to the ‘“‘doctor sage” is, of course, a pun upon. 
‘** Newcomen.” 








Electric Welding and Welding 
Appliances. 
No. XIV.* (Conclusion). 
THE STRENGTH OF ELECTRIC WELDS. 


THE question of the strength of electric welds is, 
naturally, of first-class importance, and it has in 
consequence received a considerable amount of study. 
The matter is of great complexity by reason of the 
varying conditions under which the process is carried 
out, as well as of the different systems of welding 
which are available. We shall not attempt, therefore, 
to discuss it in all its bearings; indeed, there are . 
not sufficient data in existence to enable such a 
course to be taken. Nevertheless, very valuable 
investigations have been carried out, both in this 
country and abroad, and we propose briefly to review 
some of them. We would preface our remarks, 
however, by repeating that, in our opinion, finality 
has by no means been reached, and that it would 
not surprise us if the figures, which will be found in 
what follows, were to be considerably modified when 
the whole subject has received the more extended 
research which it undoubtedly deserves. 

As might have been anticipated by all who have 
had any experience of the methods of Lloyd’s Register, 
which is always willing to give trial to novel methods, 
that institution, as soon as the application of welding 
to ship construction was mooted, decided to carry 
out an exhaustive series of tests with a view to 
ascertaining whether a set of rules, under which 
electric welding might be employed in shipbuilding, 
could be formulated. The original tests occupied a 
period of some six months, and they resulted in the 
issuing in August, 1918, of “‘ Tentative Regulations 
for the Application of Electric Are Welding to Ship 
Construction.” The actual regulations do not concern, 
us at the moment, but the general nature of the 
experiments performed and the conclusions which 
they led to may be profitably given. This we are 
enabled to do by the courtesy of the Secretary of the 
Society, who communicated to us the decision of the 
General Committee as soon as it was arrived at. 
We may say here that those who desire to follow the 
matter more closely than we are, by reason of space, 
enabled to do in the present instance, may do so 
by perusing a paper entitled “‘ Experiments on the 
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Application of Electric Welding to Large Structures,” 
which was read before the Institution of Civil Engi- 
neers on March 11th last, by Mr. Westcott Stile Abell. 

It appears that the general scope of the experi- 
ments included :—({a) Determination of modulus of 
elasticity and approximate elastic limit; (6) deter- 
mination of ultimate strength and ultimate elonga- 
tion; (c) application of alternating stresses with 
(1) rotating specimens, (2) stationary test pieces ; 
(d) minor tests, such as (1) cold bending of welds, 
(2) impact tests of welded specimens ; (e) chemical 
and microscopic analysis. 

The tests were carried out on specimens which 
were as large as possible, particularly in connection 
with the static determinations of elasticity, ultimate 
strength and elongation, some of the test specimens 
being designed for a total load of just under 300 tons. 
The advantage of these large specimens was that the 
effect of workmanship was better averaged and the 
results were more comparable with the actual work 
likely to be met with in ship construction. For 
alternating stresses the specimens were relatively of 
small size. For the rotating test pieces, circular 
rods, mainly machined from a welded plate, were 
used, the diameters selected being lin. and in. 
These bars, about 3ft. in length, were attached to a 
lathe headstock, anda pure bending moment in one 
plane was applied by means of two ball races to which 
known weights were attached. The material of the 
bar was thus exposed alternately to maximum tension 
and to equal maximum compression once in each 
revolution. The machine was run at about 1060 
revolutions per minute. Bars of identical material 
were tried in pairs, one specimen welded and the other 
unwelded, and the number of revolutions before the 
specimens parted was observed for various ranges 
of stresses varying from + 15 tons to + 6 tons. 

In the second series of alternating stress experi- 
ments flat plates of three thicknesses, viz., }in., jin. 
and fin. were used. These specimens were tried in 
groups of four, each group consisting of one plain, 
one butt welded, one lap welded and one lap riveted 
plate. The specimens, which were about l4in. long 
by 5in. broad, were clamped along the short edges, 
so that the distance between the fixed lines was 
12in. Each plate was also clamped, near the middle, 
to the end of a pillar, which by means of a crank arm 
was caused to oscillate and to bend the specimen 
equally up and down by adjustable amounts, the 
maximum total movement in any of the experiments 
tried being 5/,,in. The machine was run at various 
revolutions—not exceeding 90 per minute—and the 
number of repetitions at which the specimen parted 
was observed. 

Minor tests of various kinds were undertaken, of 
which the principal had reference to the suitability 
of the welded material to withstand such bending 
and shock stresses as might occur in the shipbuilding 
yards. The experiments on bending consisted of 
doubling the welded plate over a circular block of 
diameter equal to three times the plate thickness, 
and comparing the results with those of the plate 
of the same material but unwelded. 

In the impact tests heavy weights were dropped 
from various heights on to the welded portion of a 
plate 5ft. in length and 2ft. 6in. in breadth, the weld 
being across the plate parallel to the shorter edge. 
The deflections were noted and the condition of the 
weld was examined after each blow. The chemical 
and micrographical examination followed the ordinary 
practice. 

The results arrived at are summarised 
following :-— 

(1) Modulus of Elasticity and Approximate Elastic 
Limit.—(a) In a welded plate the extensions in the 
region of the weld are sensibly the same as for more 
distant portions of the unwelded plate. (b) With 
small welded specimens containing an appreciable 
proportion of welded material in the cross sectional 
area, the relation between extension and stress is 
practically the same, up to the elastic limit, as for 
similar unwelded material. (c) The elastic limit, or 
the limiting stress beyond which extension is not 
approximately directly proportional to stress, appears 
to be slightly higher in welded than in unwelded 
material. (d) The modulus of elasticity of a small 
test piece, entirely composed of material of the weld, 
was about 11,700 tons per square inch, as compared 
with about 13,500 tons for mild steel and about 
12,500 tons for wrought iron. 

(2) Ultimate Strength and Ultimate Elongation.— 
(a) The ultimate strength of welded material with 
small specimens was over 100 per cent. of the strength 
of the unwelded steel plate for thicknesses of Hin., 
and averaged 90 per cent. for plates of fin. and lin. 
in thickness. (b) Up to the point of fracture the 
extensions of the welded specimens are not sensibly 
different from those of similar unwelded material. 
(c) At stresses greater than the elastic limit, the welded 
material is less ductile than mild steel, and the 
ultimate elongation of a welded specimen when 
measured on a length of 8in. only averages about 
10 per cent., as compared with 25 to 30 per cent. for 
mild steel. 

(3) Alternating Stresses.—(a) Rotating specimens 
(round bar): (1) Unwelded turned bars will with- 
stand a very large number of repetitions of stress, 

exceeding, say, 5 millions, when the range of stress 
is not greater than from 10} tons per square inch 
tension to 10} tons per square inch compression ; 


in the 


(2) welded bars similarly tested will fail at about the 
same number of reversals when the range of stress 
exceeds + 64 tons per square inch. (6) Stationary 
test pieces (flat plate): (1) Butt welded specimens 
will withstand about 70 per cent. of the number of 
repetitions which can be borne by an unwelded plate ; 
(2) lap-welded plates can endure over 60 per cent. of 
the number of alternations necessary to fracture a 
lap-riveted specimen. 

(4) Minor Tests.—(a) Welded specimens are not 
capable of being bent, without fracture, over the 
prescribed radius to more than about 80 deg. with 
din. plate, reducing to some 20 deg. where the thick- 
ness is lin. Unwelded material under the same 
conditions can be bent through 180 deg. (b) Welded 
plates can withstand impact with a considerable 
degree of success; a }in. plate, 5ft. in length by 
2ft. Gin. in width, sustained two successive blows of 
4 ewt. dropped through 12ft., giving a deflection of 
12in. on a length of about 4ft. 6in. without any signs 
of fracture in the weld. 

(5) Chemical and Microscopic Analysis. (a) 
Chemical analysis: (1) The electrode was practically 
identical with mild steel, but there was a greater 
percentage of silicon; (2) the material of the weld 
after deposition was ascertained to be practically 
pure iron, the various other contents being carbon . 03, 
silicon .02, phosphorus .02, and manganese .04 per 
cent. respectively. (6) Microscopic examination : 
(1) The material of the weld is practically pure iron ; 
(2) the local effect of heat does not appear largely to 
affect the surrounding material, the structure not 
being much disturbed at about '/,,in. from the edge 
of the weld (the amount of disturbance is still less 
in thin plates); (3) the weld bears little evidence, if 
any, of the occurrence of oxidation ; (4) with welds 
made as for these experiments, 7.e., with flat horizontal 
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FIG. 67—WELDED AND RIVETED JOINTS 


welding, a sound junction is obtained between the 
plate and the welding material. 

(6) Strength of Welds (Large Specimens).—(a) Butt 
welds have a tensile strength varying from 90 to 
95 per cent. of the tensile strength of the unwelded 
plate. (b) Lap welds: (1) With full fillets on both 
edges the ultimate strength in tension varies from 
70 to 80 per cent. of that of the unwelded material ; 
(2) with a full fillet on one edge and a single run of 
weld on the other edge the results are very little 
inferior to those where a full fillet is provided for 
both edges. (c) Riveted lap joints: For plates of 
about jin. in thickness, the specimens averaged 
about 65 to 70 per cent. of the strength of the un- 
perforated plate. 

There are two points in connection with the fore- 
going which call for mention. The first is that the 
experiments only referred to work effected by are 
welding, and the second that only one particular 
form of coated electrode was employed. In this 
connection it may be mentioned that the “ Tentative 
Regulations ” provide that (a) the process of manu- 
facture of the electrodes must be such as to ensure 
reliability and uniformity of the finished article ; (b) 
specimens of the finished electrodes, with specifica- 
tions of their nature. must be supplied to the Com- 
mittee ; (c) that the Committee’s officers shall have 
access to the works where the electrodes are made, 
so’ as to ensure that the electrodes produced are 
identical with approved specimens ; and (d) that no 
alteration in the method of manufacture may be 
adopted without the consent of the Committee. It 
is quite obvious, therefore, that the Committee 
attaches great importance to the question of elec- 
trodes. 

Early in last year Captain (now Major) James 





Caldwell, R.E.. Deputy Assistant Director of Materials 


and Priority at the British Admiralty, was, at the 
request of the United States Shipping Board, lent 


to the Emergency Fleet Corporation. At the con. 
clusion of three months’ service Captain Caldwell 
issued a voluminous report on “ Electric Welding and 
its Applications in United States of America to Shi 

Construction.” Included in the report is a lengthy 
table setting out the results of an extensive series of 
tests carried out under the direction of Mr, W, T 
Bonner, of the Chester Shipbuilding Company, J, 
order to be fully appreciated, the whole of the informa. 
tion given in the table should be taken into considera. 
tion, but, as space will not permit of us to reproduce 
the table in exlenso—it would take a page and a-half 
of Tar ENGINEER, and even then be reproduced to ‘ 
small scale—-we must content ourselves by giving 
the following summary. The starting point is an 
ordinary single-riveted lap joint effected in acvord. 
ance with Lloyd’s regulations, one seam being caulked, 
The thickness of the plates employed varied from 
.234 to .30 square inches, the width from Qin, to 
9'/,4in., and the area involved from 2.106 square 
inches to 2.719 square inches. The mean of a 
series of tests made on joints of this type and 
size showed that the riveted plate had a tensile 
strength of about 524 per cent. of the strength of an 
unperforated plate of like size and form. For 
simplicity’s sake we will call this joint A. A double. 
riveted joint, singly ceauiked, of approximately the 
same dimensions was found to give a mean of 76 "he 
per cont. of the strength of an unperforated plate. 
A joint similar to A, but with one seam welded 
instead of caulked, gave as a mean a strength of 
713/,, per cent. of the unperforated plate. With a 
similar joint, but with a full fillet weld, the percentage 
rose to 75%/,). A lap joint of very similar dimensions 
to A, but with e fillet weld at both plate edges end no 
rivets, gave as a mean of several tests a strength of 
94 per cent. of unperforated plate of equal dimensions. 
A butt-welded joint furnished with.a strap fillet. 
welded at both edges, but no rivets and having 
dimensions comparable with those of jeint A, gave 
as the result of several tests a mean strength of 954/,, 
per cent. of that of unperforated plate. The fore. 
going tests were apparently made with the joints 
just as they were left by the welder, for later in the 
table are given side by side examples of butt joints 
before and after being machined. ‘The joint before 
machining gave in the two cases recorded a strength 
equal to 100 per cent. of that of unperforated plate, 
while the two cases of machined joints showed 
strengths of 704/,, and 774/,, per cent. respectively. 

In the case of all the foregoing arc welding was 
employed, but there is no indication as to what 
type of electrode was used. There is only one set 
of tests in which the specimens were spot welded. 
The joint was of the lap type, had a length of 10in. 
and an area of 3.08in., the thickness of the plate 
being 0.308in. The strength of the joint was found 
to be only 5 per cent. or under of the unperforated 
plate, and the remark is made the efficiency was 
** too low for serious consideration.’ This is interest- 
ing in the light of the results which we shall now 
refer to. 

In the April number of the ‘“‘ Proceedings ”’ of the 
American Institute of Electrical Engineers there is 
printed a paper on “ Welding Mild Steel,’’ which was 
read by Mr. H. M. Hobart at a joint session of the 
Institute with the American Institute of Mining 
Engineers held at New York on February 20th last. 
The paper deals principally with the investigations 
undertaken by the Welding Research Sub-committee 
of the Welding Committee of the Emergency Fleet 
Cornoration, and it forms a valuable contribution 
to the literature on the subject. With the bulk of it 
we are not at the moment concerned, but there is one 
portion of it which deals with the strengths of various 
types of joints that bears directly on the matter which 
we have under consideration. Mr. Hobart points 
out that a great deal of progress is being mede in 
America in the use of spot welding as a means of 
joining thick plates. It is believed, he remarks, 
that spot welding has a great future as applied to 
shipbuilding, and several large welders have been 
built for shipyards.* ‘In some of its applications,” 
he continues, “‘ spot welding affords a method of pre- 
liminarily joining the hull plates, after which the 
additional strength is provided by are welding. The 
Welding Research Sub-committee has already made 
some progress in comparing combined spot and are 
welds and combined rivet and are welds with riveted, 
spot-welded, and are-welded joints. It is not a 
question, in such an invostigation, of spot versus arc 
welding, but of spot and arc welding.” 

In the tests alluded to the specimens were made up 
of the following combination :— 

(1) Spot and welded fillet, as in A in the accom- 
panying diagram, Fig. 67. 

(2) Fillet welded, made by welding fillets about 
2in. in length at the ends of the plates, as in B. 

(3) Riveted and fillet welded, as in C. 

(4) Spot welded, made by welding two spots 
approximately lin. in diameter on the plates, as 
in D. 

(5) Riveted joint made by riveting a }in. by 
4in. by 12in. plate with two plates fin. by 4in. by 
16in., using two in. rivets and a 4in. lap. 





* There is little doubt that Mr. Hobart was referring to the 





machines described in our Article No. XI. of this series. 
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The ultimate loads borne by these joints were as 
follows :——- 
(1) Spot and fillet welded, 50,350 Ib. 
(2) Fillet welded, 37,000 Ib. 
(3) Riveted and fillet welded, 35,000 Ib. 
(4) Spot welded, 28,000 Ib. 
(5) Riveted joint, 13,000 Ib. 

It is not quite clear why -No. 3 should be less than 
No. 2, but possibly were a larger number of test pieces 
to be made than was actually the case the figures 
might show some modification. A noticeable feature 
is the strength of the spot-welded as compared with 
the riveted joint. It would seem likely that in the 
tests made under the supervision of Mr. Bonner, and 
quoted above, the strength of the spot welding machine 
used was not great enough to deal adequately with 
plates of the thickness which he was employing. 

The foregoing embodies some of the latest published 
data regarding the strength of various types of electric 
welds. In it, however, it has been possible to do no 
more than touch upon the fringe of what is really a 
very wide subject. It has to be realised that in 
electric welding, and especially in arc welding, the 
personal element counts for a great deal. It is, 
unfortunately, by no means easy to ascertain by 
inspection after it has been made whether a weld is 

ood or not. An efficient and experienced are welder 
will be able to tell as he is making the joint whether 
the joint is good or bad. The inexperienced welder 
may not be able to do so, and he may yet produce 
work which to outward seeming is good. As we 
pointed out in an earlier article, however, there is 
noguarantee that a welded joint made by asmith in the 
ordinary way is sound throughout. A good smith 
will make it so, while an inefficient smith may leave 
impurities between the surfaces he is trying to weld. 
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In fact, it may be said that after taking everything 
into consideration the evidence available seems to 
indicate that in the various forms of electric welding 
the present-day engineer has at his command methods 
of joining metals together which, if properly applied, 
are in most cases at least as efficient as, end in some 
instances more efficient, than any which have gone 
before. In saying this we do not wish to be taken as 
minimising the value of acetylene welding. On the 
contrary, we are satisfied that, in some directions, 
the acetylene torch is the most efficient tool which can 
be employed. We are convinced, however, that a 
good deal of weeding out is required and that a not 
inconsiderable amount of imprevement of existing 
methods will have to be effected before the full 
benefits derivable from electric welding can be ex- 
perienced. Such weeding out is bound to be done, 
however, and such improvements are certain to be 
brought about, so that the engineer of the future will 
most certainly possess more perfect methods then 
those which exist at the present day. excellent as, 
In most ways they are. 








The Wind Resistance on a Train. 
By C. F. DENDY MARSHALL, M.A. 


_Ty the case of a body travelling through a fluid at a 
high velocity, the resistance experienced depends on 
the shape to an extent that has only been realised of 
late years. In theory, at all events, a perfect ‘‘ stream 
line” body should experience no resistance, except 
that due to skin friction. 

It is obviously impossible to approximate at all 
to a stream line form in the case of a train. but that 
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is no reason for going to the other extreme, and 
utterly ignoring the question of shape. 

Little has been done to try and improve matters, 
except that about five and twenty years ago, on the 
South-Western Railway, Mr. Drummond made sorne 
of his smoke-box doors conical in shape, a plan 
followed on some continental railways, and that on the 
Paris, Lyons and Mediterranean, a wedge formation 
with the same object appears to have been aimed at. 
Neither of these efforts met with practical success, 
the theory of the air resistance to bodies moving 
through it being comparatively undeveloped, and the 
necessary experimental data lacking. The cone 
on the smoke-box door took the place of a flattened 
hemisphere of comparatively quiescent air which 
is pushed along in front of the ordinary door. So far 
as it may have encroached beyond that, it must have 
intensified the pressure on the outer part. of the front. 
With regard to the French engine, merely substituting 
sloping surfaces for upright ones is an expedient that 
is of rather problematical value, and one which, under 
certain conditions of wind and speed, has the effect 
of increasing the side pressure on the rail. 

Thanks to the work which has been done in connec- 
tion with aeronautics, it is now possible to take the 
matter up and study it on a scientific basis, with a 
promise of substantial improvement. 

The importance of the front wind pressure on the 
engine is not fully appreciated. The horse-power 
required to overcome it increases with the cube, 
not merely of the speed of the train, but with that of 
what is called.the “ created wind,” which in the case 
of an express train may easily exceed 80 miles per hour. 

It may now be taken as established that, for speeds 
within, and even far beyond, the range of railway 
speeds, the resistance of the air to a surface moving 
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normally to itself is represented by the expression 
KAV?, where A is the area exposed, V the speed, 
and K a constant. If A is measured in square feet, 
and V in miles per hour, K= .0033. 

The constant .0033 applies to the total resistance, 
and includes the now well recognised suction on the 
back of a moving body. For plane surfaces normal 
to the wind M. Eiffel found in his famous experiments 
that the suction accounted for 4 of the total. The 
frontal pressure alone may, therefore, be taken as 
.0022 AV, and the horse-power required for every 
square foot of exposed surface is 

-0022 V5 6 ws 
— 35 or roundly ioe ie 

The value of this expression is shown by the curve 
in Fig. 1. At 60 miles per hour it is approximately 
1} horse-power, and at 80 miles per hour 3 horse- 
power. 

If we know the “all out”? speed in a calm, say, 
70 miles per hour, numerical limits can be assigned 
between which the speeds will lie for any ratio 
of train to wind speed. These limits are shown in 
Fig. 2. 

Here V cos a represents the resolved part in the 
direction of travel of a wind blowing with velocity V 
at an angle a to the rails. 

It will be readily understood without entering into 
calculation that the speed of the created wind creeps 
up as the strength of the natural wind increases, 
and that 80 miles per hour is quite a moderate figure 
to take for it, while Fig. 1 shows how sharply the 
demand for power runs up with any increase of speed 
in that neighbourhood. 

We now know fairly well what is the best shape 
for a body which is to be driven through the air at 
speeds of the order under consideration. The front 
should be quite “ bluff,” a sharply conical or wedge- 
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shaped form not being at all the ideal to be aimed at. 
What is required is to eliminate every square inch 
of transverse flat surface that can possibly be dis- 
pensed with, smoothing off projections, and putting in 
gentle curves parallel to the natural flow of the air. 

It fortunately happens that the modern “‘exten- 
sion” type of smoke-box lends itself beautifully to 
modification in this direction, without requiring to 
be made at all unsightly. Take a large smoke-box. 
5ft. 8in. diameter. The area is 25.23 square feet, 
With the very slight bulge usually adopted for the 
door, the front may be taken as equivalent, so far 
as the pressure is concerned, to a flat surface, more 
especially as the effect of the present bulge, if appre- 
ciable, is to increase the pressure on the flat annulus 
surrounding it. The horse-power absorbed for V = 
60 is 32; for V = 80, 75. 

It is a simple matter to reduce these figures to an 
extent that is hardly credible. If the ring at the front 
end of the box is made only just large enough to 
carry the door, as shown in Fig. 3, say, 4ft. 
8in. diameter, instead of 5ft. 8in., the front surface 
is reduced by 8.12 square feet. This is all to the good, 
because there will be no pressure whatever on the 
coned part of the covering plate. The result is a 
clear saving of 104 horse-power, when V = 60, and 
no less than 24 when V = 80. There appears 
to be no objection to this modification ; the stationary 
portions of the hinges would have to be fixed on the 
covering plate, being shaped to fit it. The iron for 
the head lamp and the transverse part of the hand 
rail should be carried on the door, as is frequently 
done at present. But we can go farther than this. 
By forming the door with a radius of something under 
3ft., instead of the usual one, which is frequently as 
much as 18ft., we can produce a front contour which 
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is quite excellent from an aerodynamical point of 
view. M. Eiffel found that the resistance of a cylinder 
with hemispherical ends was only 1/; that of the same 
cylinder with flat ends. It is reasonable, therefore, 
to expect this smoke-box to effect a saving of the 
order of 25 horse-power, when the created wind speed 
is 60 miles per hour, and 60 when it is 80. The 
pressure against the surface immediately below the 
extension will now be greater, but this effect will 
probably not amount to very much. A smoke-box 
of this kind is shown in Fig. 4. 

There is another point about this door. The 
edges form part of a cone of 120 deg. and shut into a 
ring forming a portion of a 60 deg. cone, the result 
being that it is first drawn up tight by the screw, and 
then a further turn or so will flatten ‘it slightly, 
tending to spread it at the edge, and effectually 
sealing the joint. At the same time, when the 
pressure is taken off, the tendency to stick would be 
easily overcome by pulling it, owing to the ring being 
conical, and to the fact that if it did seize, a sharp pull 
outwards would tend to contract it. The hinges 
should be of the “ strap ”’ type, as a solid-hinge would 
cause a local stiffening of the edge, and the attach- 
ments for the liner should be kept away from the edge, 
in order to allow it to “ give ’’ when screwed up. 

It is true that doors with a fairly pronounced bulge 
are sometimes seen on the Continent, but any gain 
due thereto is almost entirely neutralised so long as 
the flat ring surrounding them is retained, as the 
latter stems the flow of air off the door, and would be 
subject to considerably increased pressure on that 
account, besides producing eddies all round the edge. 

It has been shown that the shape of the locomotive 
will repay careful study, and that some modifications 
may be so profitable as not only to:-be worth making 
in the case of new engines, but possibly. even suffi- 
ciently valuable to be introduced into existing ones 
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as they come into the shops for heavy repairs. But 
much more may be done in the design of new ones. 
Everything on the outside of the engine must be 
considered from this point of view. Experience 
with aeroplanes shows that nothing in the way of 
reducing surface, and “fairing” excrescences, is 
too trivial to be worth while. Merely stream-lining 
the wires in one case produced an increase of 10 miles 
per hour in speed. 

We can begin at the buffer beam. This should be 
made only just wide enough to carry the buffers, 
and the footplate and framing, or angle iron, as the 
case may be, sloped outwards, arriving at the desired 
width about 2ft. 6in. back. This alone is worth 
anything up to 8 horse-pewer. 

The front covers of outside cylinders should be 
shaped like the smoke-box door in miniature, which 
would also have the effect of reducing the radiation 
due to the air impinging upon them. The dome 
is not a bad shape as it stands, but it is in a very 
exposed situation, and it is probably worth a few 
horse-power to make it die away to a point on the 
top: of the boiler between two and three diameters 
behind the present centre. Splashers should be of 
the “‘ Worsde!l”’ pattern. Generally speaking, where 
the cross area of the engine has to be enlarged, it 
should, if possible, be maintained, all pockets being 
avoided, as they have a very bad effect, especially 
in a side wind. With regard to the cab, the writer 
is not at the moment in a position to make any very 
definite suggestions as to the best shape. It is a 
difficult problem ; -but one thing is certain, there 
should not be any suspicion of “ eaves” in front, 
since the slightest projection here would catch the 
wind very badly. Mr. O’Connor’s engines on the 
Caledonian might be remembered in this connection, 
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as they had a convex curve at the top corner. This 
almost seems to call for a flat top where the curve 
merges into the horizontal, but the roof could then 
be bulged like those on the Stroudley engines. If 
the front is straight across the engine, the side plates 
should be swept up from the top of the splashers with 
as large a radius as possible, the centre of the arc being 
level with the bottom of the front windows. 

It is worthy of note that the only feature of the 
Paris, Lyons and Mediterranean engines already 
referred to which has survived is the wedge-shaped 
front to the cab, a feature which has been copied 
on many continental railways, not merely with the 
object of diminishing air resistance, but also on 
account of convenience. The large diagonal windows 
are a distinct advantage, and these cabs are also good 
from the point of view of ventilation. 

The tender should be made the same shape and 
height as a carriage, with curved sheet iron doors 
to cover the coal. With the present arrangements, 
the rough surface of the latter causes much resistance, 
and if the tender be low, the upper part of the front 
carriage has to start all over again, so to speak, with 
the air. The carriages should, of course, all be of 
the same cross section, and as smooth as possible 
outside. The present sunk windows and panels 
present a very considerable area to a wind blowing 
nearly ahead, as will be realised if it is all added up. 
Probably the windows must be slightly sunk, for 
constructional reasons, but the usual panels are 
unnecessary. Again, it is a case of every trifle tells. 

As has been often suggested, it would be advanta- 
geous to close up all the gaps between the bodies 
of the coaches with flexible connections, irrespective 
of whether there is a gangway or not. If this be too 
much to ask, perhaps the principle of close.coupling 
could be extended to main line trains, partially, at 





the question of shape. 








all events. By partially, it is meant that the trains 
might consist of a nucleus of close coupled vehicles, 
with such extra ones as might be necessary tacked 
on at the ends. The fact that the carriages are closer 
together on some lines than on others shows that the 
intermediate spaces are not always as small as they 
might be. Another slight improvement, by no 
means to be despised, might be made by “ fairing ”’ 
the accumulator boxes, the front surfaces of which 
on a long electrically-lighted train mount up to a 
good deal. The same applies to brake reservoirs. 

We have now arrived at the back of the train. 
Here much might, but it is feared nothing can, be 
done. In a “stream-line’’ body, the tail is of far 
more importance than the head. But practical 
considerations preclude the idea of running a long 
bogie car tapering away to a point at the back of an 
express train, although it would probably be well 
worth the cost of building them. Evidently the place 
to attack is the front, and it is hoped that this article 
will have the effect of drawing attention to the amount 
of power that is being unnecessarily thrown away, 
a subject which has been present to the mind of the 
writer for years, and in which he tried to arouse 
interest fourteen years ago, but without success. * 

Since writing the above the writer’s attention has 
been drawn to the ‘‘ Report of the Electric Railway 
Test Commission,” New York, 1906. This report 
contains most striking evidence of the importance of 
On page 570 a table is given 
showing the relative power required to force different 
shaped front vestibules through the air. At speeds 
between 40 and 80 miles per hour parabolic shapes 
only take about 50 per cent. of that required by the 
standard (American) vestibule, while a flat front 
takes 180 per cent. The statement is also made 
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(page 572) that with the power at hand the test car 
when fitted with a flat front could not be driven over 
50 miles an hour, whereas with a “‘ parabolic wedge 
front’ 75 was easily attained. 

A few pages farther on the report contains the 
following remarks as to the bearing of the results 
on steam trains. ‘“‘ From the standpoint of wind 
resistance nothing worse than the standard type of 
locomotive can be imagined, with its multitude 
of irregular projections. The experience of engineers 
and firemen in putting their heads out of cab window? 
is such as to demonstrate the great resistance met by 
such obstacles. The resistance offered to all high- 
speed steam trains by the air would be materially 


diminished if the locomotive were housed in a shell,. 


and if pains were taken to remove all unnecessary 
projections from the coaches, and further, if the out- 
line of the tender were made to conform to the general 
cross-sectional shape of the train.” 

The recommendations of the Electric Railway 
Commissions agree closely with the opinions of the 
writer, which have been formed quite independently, 
and the carrying into effect of which involve no 
increase of expense or sacrifice of efficiency. Nor 
are there any additional surfaces to be introduced 
which might prove detrimental under some conditions 
of wind. 








A snort illustrated memorandum on “ Nose-clips for 
Rescue Apparatus’’ has been prepared by Dr. Henry 
Briggs in connection with the work of the Mine Rescue 
Apparatus Research Committee, which is carrying on 
investigations under the Department of Scientific and 
Industrial Research. Copies may be obtained from H.M. 
Stationery-office. 





The Iron and Steel Institute, 
No. II.* 


TE jubilee meeting of the Iron and Steel Institute 
was held at the Institution of Civil Engineers on May 
8th and 9th, under the presidency of Mr. Eugéne 
Schneider. In the opening proceedings, after the 
presentation of the Council’s report and other busi. 
ness, the President said it would be recalled that the 
Bessemer Medal had been bestowed on Mr. Adolphe 
Greiner, the late President of the Institute. The 
medal had been taken away by the enemy during 
their occupation of Seraing, and it had been decided 
to ask M. August Greiner, the son of their late 
President, who was with them that day, to accept a 
replica. The inscription on the medal was “ Replica 
of medal stolen by the Germans during their unjust 
occupation of Liége, 1914-1918.” 

Mr. A. Greiner, who received the medal, made a 
suitable response. 

The Bessemer Medal for 1919 has been awarded to 
Professor Cav. Federico Giolitti, of Turin, but in the 
absence of the recipient it was decided to make the 
presentation at a later date. 

It was announced that the Blacksmiths’ Company 
had decided to award the freedom of the Company 
and a gold medal annually to a member of the 
Institute for the best paper or for valuable services 
to the industry, the award to be at the discretion of 
the Prime Warden and Court of the Company. Mr. 
A. Cooper, Past-president, in making the announce. 
ment that the first award had been made to the 
President, M. Eugene Schneider, and to Sir William 
Beardmore, said he was sure that the result of such a 
close association between the Institute and the Black- 
smiths’ Company could result in nothing but good. 

A hearty vote of thanks was accorded to the Black- 
smiths’ Company. 

A paper was presented by Mr. August Greiner, on 
behalf of Mr. Leon Greiner, entitled “The Belgian 
Iron and Steel Industry during the German Occupa- 
tion,” an abridgement of which will be found on 
page 476. 

Mr. Arthur Cooper, opening the discussion, said 
that as President of the Institute in 1913, he took 
part in the meeting in Belgium that year, and was 
very much struck by the splendid work which was 
being done at the Cockerill and other works. He 
was sure that all members of the Institute who paid 
that visit would sympathise with the Belgians in the 
terrible time through weich they had passed. 

Mr. F. W. Harbord said he was recently in Belgium 
and visited the Seraing works. The plant and machin- 
ery at Seraing and other works had been deliberately 
destroyed down to the foundations. The whole of 
the work would have to be started de novo. He 
sincerely hoped that not only would the Germans be 
made to replace this plant, but that during the time 
of replacement they would be compelled to supply 
the Belgians with rolled material to enable them to 
retain their connection until the factories were ready 
to supply again. 

Mr. R, Mather, who was @ member of a Govern. 
ment Commission which had recently visited Belgium, 
Luxembourg and Germany, confirmed what had been 
said as to the destruction at the Seraing works. The 
damage done was appalling, not only at the Cockerill 
works but throughout the whole industrial area, and 
he considered that the Belgian and North of France 
works would be fortunate if they succeeded in getting 
25 per cent. of their pre-war output within twelve 
months. He hoped that British and American manu- 
facturers would assist the Belgians as much as possible 
by giving them priority of delivery and in other ways. 
The opinion of the Commission was that it was their 
duty to do so. 

The ‘“* Use of Powdered Coal,”’ by Mr. L. C. Harvey, 
was the next paper taken. a 

In the discussion, Mr. Benjamin Talbot said it 
might just as well be stated perfectly frankly that 
the plan outlined in the paper meant going back to 
crude coel for some of the chief processes in steel 
making. It appeared, however, that we were not 
going to be allowed to use raw coal, because of the 
necessity for recovering the by-products. He did 
not wish to say anything disparaging against this 
great development, but he felt that to go back to 
raw coal for open-hearth work would be a retrograde 
step. Whether such fuel would be useful in the diver- 
sified operations after the ingot had been made was 
another matter. 

Mr. G. Carrington asked what would be the effect 
of the use of powdered coal in connection with 
puddling and re-heating furnaces ? He thought that 
a large percentage of the ash would fall In and mix 
with the puddle. If, moreover, one had to look forward 
to a continued use of inferior coal, the effect of the 
ash would be a very serious matter. 

Professor Henry Louis asked if it was absolutely 
necessary that the coal should be freshly ground, and 
whether it made any difference to the working of the 
process if the coal had been exposed to the air and 
to a certain extent oxidised. If it were possible to 
use coal dust that had not been freshly ground, then 
it opened up very great possibilities in the utilisation 
of the natural dust of the mines. 





*Tue Enaineer, January 13th. 1906. 





* No. I, appeared May 9th. 
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Mr. H. M. Ridge emphasised the necessity for 
eliminating impurities in the coal dust used for this 

urpose, as the presence of such impurities might 
have a serious effect upon the life of refractories. If 

owdered coal was to be used with the present per- 

centage of impurities, special steps would have to be 
taken at very great expense to protect the refractory 
linings of furnaces. : 

Mr. J. H. Harrison said that pulverised coal could 
be made valuable use of in steel works where there 
were no blast-furnaces. 

Dr. W. H. Hatfield said that although the process 
had been referred to as new, he saw it working quite 
satisfactorily in the United States eleven years ago. 
It would be extremely instructive if the author could 
indicate the extent of the commercial application of 
the process in America. 

Mr. Hayes asked if the process could be applied to 
annealing furnaces used in connection with non- 
ferrous metals. : 

Mr. F. W. Harbord said that the ideal thing in a 
modern plant was to get all power from gas, but 
to-day the majority of our plants were not so well 
balanced as to permit of that. In these circumstances, 
he thought pulverised coal would give better results 
than a gas producer installation. 

Mr. J. E. Fletcher referred to the difficulties of 
labour as regarded puddling, and the need for the 
use of mechanical puddling furnaces. Was the use 
of powdered coal in puddling general in America, 
and, if so, was it uniformly successful ? 

Sir William Beardmore said that having had a 
large amount of data of the working of the process 
placed before him, he had had an experimental plant 
put down at his works, and would place the results 
before the members of the Institute as soon as they 
were available. 

Mr. W. Savage asked for the relative cost of the 
use of pulverised coal as compared with gas. 

Mr. E. B. Christmas said the consensus of opinion 
among steel works engineers in America was that 
this process could not be successfully applied to 
regenerative furnaces. In almost every case where 
it had been applied to such furnaces it had been 
abandoned. 

Mr. Alfred Hutchinson was of opinion that if coal 
could be successfully washed at works. consisting of 
combined blast-furnaces and steel furnaces, and the 
coal used in coke ovens and the by-products recovered, 
the residual gas being used for the operation of the 
plant, that was the most economical method of using 
fuel. There might be certain directions in which the 
use of powdered coal would be useful, but he did not 
think it would be so in combined works. 

Mr. Harvey, replying to the discussion, said he 
thought the time was a long way off when the use of 
raw coal would be prohibited. The process was 
applied to a large number of puddling furnaces in 
America, and in one case it was adopted after a 
serious consideration of whether mechanical puddling 
could successfully be adopted. Powdered coal was 
used because it was decided that mechanical puddling 
was not likely to be successful yet. For replies to 
most of the questions which had been asked, he re- 
ferred the members to a report on the subject which 
he had prepared for the Fuel Research Board, and 
which is now on sale. Incidentally, he mentioned 
that the Brazilian railways were using powdered coal 
obtained locally, and were thus able to avoid the 
importation of Welsh coal, which was formerly done. 
In the lump form it had been found impossible to use 
the inferior local coals. 

A joint meeting of the Institute and the Institution 
of Electrical Engineers was devoted to a discussion 
of a group of six papers dealing with various phases 
of the electric furnace problem in iron and steel works 
practice. 

The papers were :—‘‘The Booth-Ha!l Electric 
Furnace,” by Mr. W. K. Booth; ‘ Electric Furnaces 
in the United Kingdom, 1918,’ by Mr. R. G. Mercer ; 
“A New Type of Electric Furnace,’ by Mr. A. 
Sahlin; ‘‘ Large Electric Steel Melting Furnaces,” 
by Mr. V. Stobie; “ Developments in Electric Iron 
and Steel Furnaces,”’ by Mr. J. Bibby ; and “ Appli- 
cation of Electric Energy in ths Melting of Metals,” 
by Mr H. A. Greaves. 

It was decided—and the innovation is one to be 
recommended—that the papers should be taken as 
read and the whole session given up to a discussion 
of them. 

Mr. F. W. Harbord, who opened the debate, wel- 
comed the joint discussion of the subject by steel 
makers and electrical engineers. Notwithstanding 
the differences of detail in the furnaces described in 
the papers, they were all metallurgically identical. 
The induction furnace had for all practical purposes 
ceased to be employed. As a scrap melter the 
electric furnace had come to stay, and as a refiner 
it no doubt had a future. The.real defect of the 
electric furnace was the electrodes which filled up the 
hearth, weakened the roof, involved considerable 
expense, made it difficult to charge, and interfered 
with the working, particularly when they failed. 
What was really wanted was that the electrician 
should design a furnace which would be as nearly 
8s possible like the ordinary open-hearth furnace. 
With Teference to the direct reduction of ore in the 
electric furnace, although that might be an economic 
Proposition in Sweden, where cheap energy was avail- 
able from water power resources, where charcoal was 





used as fuel, and where the product fetched £3 to £4 
per ton more than ordinary commercial pig iron, it was 
a different proposition in Great Britain. As the maxi- 
mum output from electric smelting furnaces appeared 
to be about 150 tons per week, they could not com- 
pete with a modern blast-furnace producing from 
2000 to 3000 tons per week. 

Mr. A. G. Ellis, dealing with the electrical equip- 
ment, said that the strength of the current appeared 
to be limited by the size of the electrodes. He would 
like to know if furnace builders looked for any pro- 
gress in that direction. There was practically no 
limit to the size of transformer which could be built. 
He would plead with designers to strive after sim- 
plicity. The information required from the steel 
maker was as to the details of operation and the 
requirements to be filled rather than the manner in 
which the furnace builder should fulfil the specified 
conditions. Although millions of kilowatts of trans- 
formers had been built by manufacturers for every- 
day conditions, failures had occurred in steel works 
practice owing to the transformer plant not being 
liberal enough for the load put on to it. It should be 
possible to get fairly reliable figures for the kilowatt 
capacity required, and he would like the authors to 
supplement their papers by information on that head. 

Mr. H. Campbell dealt with the progress made in 
the manufacture of ferro-alloys. In the year 1914 
we were in a desperate position for tungsten and ferro- 
chrome, but in 1918 one firm was turning out the 
whole requirements of the country for ferro-chrome 
and making ferro-tungsten. The expansion of the 
electric furnace industry since 1914 was from the 
point of view of the output about forty-fold. The 
development of alkali manufacture by means of 
electricity was also assuming large proportions. He 
regarded the electric furnace not only as a substi- 
tute for the crucible process, but believed that as a 
direct method of manufactuing tool steel it had great 
possibilities. The great difficulty was to get skilled 
melters. In trying to frame an estimate of the future 
it had to be borne in mind that the economic position 
as regards the production of many alloys must be 
profoundly affected by the coming of peace, and he 
did not believe that it would be possible under com- 
petitive conditions for the manufacture of ferro- 
silicon to be continued in Great Britain. The con- 
ditions governing power supply in England were not 
favourable to consumers. He would suggest that a 
system of charges for current based on a fixed price 
per unit plus or minus a discount for good or bad 
load factor, plus a coal clause, would meet the needs 
of the situation. 

Sir Robert Hadfield said that the chief point of 
interest in determining the future of electric melting 
in steel works was undoubtedly the cost of power. 
If it was going to be a case of the cost per ton of steel 
being from £2 15s. to £3, against 10s. in Canada, we 
were obviously at a grave disadvantage. He did 
not think that sufficient attention had been paid to 
the developments of water power resources in this 
country. It was for the power engineer to see that 
electric energy was supplied to the steel maker at a 
lower cost. 

Mr. David Carnegie referred to experience in 
Canada. At one period there was a huge surplus of 
turnings which had to be sent to the States while 
Canada was buying steel from that source for the 
manufacture of munitions. That condition of affairs 
led to the decision to install electric furnaces in 
Canadian works. In one case they put down the 
Heroult furnace of the 6-tons type, installing a row 
of ten side by side, all well above the factor of safety 
previously accepted, the intention being to obtain, 
if possible, from the ten 6-ton furnaces a capacity of 
300 tons a day of liquid steel. They had succeeded 
in raising the capacity to 400 tons, and experience 
indicated the advantages of adopting a high factor 
of safety in design. As regarded cost of power, 
Canada was ahead of any other country, and had also 
ample supplies of magnesite and other refractory 
materials, as well as facilities for the manufacture of 
electrodes., It could be asserted that neither basic 
nor acid open-hearth steel could be produced in 
Canada more cheaply than steel made in the electric 
furnace under the conditions of using 100 per cent. 
turnings as raw material. The consumption ranged 
from 550 units to 575 units per ton of steel melted. 
The experiments made in Canada on the production of 
steel direct from the ores had not been very hopeful, 
but he saw no reason why success should not be 
reached in this application of the electric furnace. 

Mr. A. Hutchinson dealt with the employment of 
electric methods to obtain a higher quality of steel 
than could be got by the open-hearth process. 
Reference had been made to the cost of power, but 
in a modern steel works equipped with coke ovens 
there was the possibility of producing current very 
cheaply from waste gas and so extending the range of 
application of the electric furnace. 

Mr. Walter Dixon said it must not be overlooked 
that the great increase in the number of electric 
furnaces in operation was the result of the war and 
not the outcome of economic conditions. It would 
seem, however, that what had been done had produced 
a condition of swelled-headedness among the advocates 
of the electric‘ furnace, which "had" led“ to attempts 
to apply it to purposes for which, under ordinary 
commercial conditions, it was quite unsuited. 

Mr. E. H. Saniter, speaking from comparatively 





small experience in the making of electric steel, 
expressed the opinion that for ordinary competitive 
work in the structural steel class, and even finer steels, 
the electric furnace had not the ghost of a chance. 
For the production of many of the higher grades of 
steel the acid open-hearth furnace would do equally 
well and probably be a cheaper method, at least under 
present conditions. As far as his own tests of electric 
steel against acid open-hearth steel had gone, he had 
not found electric steel in any way superior. For 
certain classes of tool steel he believed, however, 
there was a great future for the electric furnace. 

Mr. E. Adamson agreed that the furnace had an 
obvious field for the production of certain classes of 
steel, but agreed with Mr. Saniter that for structural 
steel and those slightly higher in quality the electric 
furnace had no future in Great Britain. Where the 
material used was such as burnt stee! scrap then even 
the electric furnace would never make such good steel 
as that derived from pig iron and good elass scrap. 
He did not think the electric furnace would be used 
in English practice for the manufacture of pig iron. 

Mr. H. M. Ridge pointed to the want of co-opera- 
tion between the steel maker and the furnace designer. 
It was necessary, if the correct type of electric fur- 
nace for particular conditions was to be obtained, to 
bring together not only the electrical and the metal- 
lurgical engineer. but the structural expert. 

Mr. H. Ashdown endorsed the remarks of Mr. 
Saniter as to the limits of application of the electric 
furnace. His own experience indicated that electric 
steel made by experienced melters could not be relied 
upon to withstand transverse tests, and he believed 
te there had been the same experience in the United 

tates. 

Mr. W. M. Mordey agreed with those who claimed 
that the whole case for the electric furnace rested on 
the cost of the power. One remedy was to give 
attention to the question of reducing the consumption, 
which, according to Mr. Campbell, had been got down 
in Canadian practice to from 550 to 575 units per ton, 
compared with recent figures admitted by furnace 
makers of 1000 units. Attention should be devoted 
to reducing expenditure in other directions, such, for 
example, as the cost of electrodes. He believed there 
was a large field for economies in the cost of electric 
furnace operation which had not yet been explored. 
He could not himself believe that the induction fur- 
nace—which had many attractive features—was 
quite dead. 

Mr Brown commented on the want of confidence 
in the electric furnace shown by the steel maker. 
Mr. Saniter claimed that better steel could be pro- 
duced by the acid open-hearth process, but during 
the war period there had been a great increase in 
basic steel manufacture, so that conditions were 
changing. On the subject of cost of power reference 
had been made to a price of .72d. per unit. At such 
a price for current the electric furnace was not a 
commercial job. 

Mr. H. B. Toy had installed electric furnaces owing 
to trouble with hematite pig iron, and the result had 
been satisfactory, as steel turnings had been converted 
into the required class of steel. He was satisfied 
that the electric furnace from the technical stand- 
point was capable of producing many special alloy 
steels, but whether it could compete commer- 
cially with open-hearth steel was very doubtful. 
It depended first on the price of current, secondly 
on the price of electrodes, and thirdly on the price 
charged by the so-called furnace designer for his work. 

Mr. Dawson raised the question if high voltage 
was not an advantage with the electric furnace as 
reducing the length of heat and limiting the radiation 
losses. The electric econcmiser, although good in 
principle, never seemed to work satisfactorily. 

Sir Robert Hadfield said he wished to take up a 
point raised by Mr. Mordey referring to the low units 
consumption given for Canadian practice. He would 
point out that the figure referred only to steel melting 
and could not be repeated if steel were going to be 
manufactured direct in the electric furnace. Their costs 
at Sheffield were now .8d. per unit, and yet letters 
were being published in the local Press asserting that 
steel makers were being favoured in this respect. He 
believed that when electrical engineers knew the 
problem they could help the steel maker, but the 
latter must have current at low rates. A doubt 
had arisen in his own mind if the heat obtained from 
electric energy was the same as that obtained by com- 
bustion, and he was inclined to think there was a 
difference in the effect of the electric furnace method 
on the molecular structure of the steel compared with 
that produced by the older and more usual practice. 
There seemed to be a difference in the quality of the 
heating. Experiments conducted at the Vickers 
works suggested that occlusions were got rid of by 
electric re-heating of the steel, but tests carried out at 
the Hadfield works had not confirmed that conclusion. 


Mr. G. W. Partridge, speaking from the point of 
view of a supplier of electric energy, agreed that 
much depended on the price of current. The elec- 
trical engineer must have time to look round and 
reduce his generating and distributing costs to the 
point where he could supply power well under .5d. 
per unit, and the price ought to come down to .25d 
within the next few years. Special rates should be 
quoted for good load factors. It was, however, & 
question of reducing the consumption of current per; 
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ton of steel just as much as obtaining energy at a 
lower rate. ; 

Mr. Sillars said it seemed clear that it would 
not pay in Great Britain to attempt electric 
smelting, and that the employment of the electric 
furnace would be limited to melting. It was often 
overlooked that in melting steel it was necessary to 
allow a large amount of heat to escape for fear of 
melting the refractories. A large electric furnace 
would not be successful for the reason that it would 
not be possible to supply the heat for the whole of the 
bath if the roof were pierced by a number of electrodes 
and there were bottom electrodes, so that both the 
crown and bottom of the furnace were affected. 

Professor H. Louis said he was able to state that 
current derived from water power in Norway was 
available at rates which worked out at 30s. per kilo- 
watt-year on a twenty-four hour load. It seemed to 
him that whatever economies we effected in other 
directions could be repeated in other countries and 
the cost of power would in the end be the deciding 
factor. 

Mr. A. P. Pyne believed that there was little ‘or 
nothing to choose between the different types of 
electric furnace, and that the variation in the cost 
of operation was largely a question of management. 
He was a firm believer in automatic control for any- 
thing over the smallest size of furnace. Transformers 
must be capable of being repaired in situ. 

Mr. Service referred to the adverse opinion which 

had found expression as to the quality of electric 
steel. His own experience of a small furnace of 
35 ewt. capacity producing nickel-chrome steel was 
that the quality of the product was superior to that 
obtained in the acid open-hearth furnace. To 
eliminate the influence of small size he had melted 
armour plate scrap in a larger furnace Tests on 
two charges of nickel-chrome steel gave 40 tons yield 
point and 53 tons ultimate on transverse tests. The 
specimens were also subjected to impact tests and all 
necessary conditions were fulfilled. The report 
showed it to be the best steel of the kind that had 
ever been delivered to the firm which made the 
forgings. 
_ Major A H. Taylor said he had had occasion to 
investigate the power cost question, and he did not 
see why power should not be supplied at .25d. per 
unit. 

It was arranged that the authors should reply to 
the points raised in the discussion by written com- 
munications. 








Water-tube Boilers for Cargo Ships. 


Wuen the German submarine campaign was most 
intense and all the resources of our shipbuilding yards 
were being taxed to their utmost to replace the serious 
losses of shipping caused by the enemy’s nefarious practice, 
one of the many difficulties which had to be contended 
with was the shortage of boiler plates. In order to over- 
come this source of delay it was decided to fit a number 
of the standard ships with water-tube boilers of three well- 
known types, one of which is the Stirling. Eight ships 
of the “‘ H”’ class were ordered to be equipped with this 
steam generator, and a few days ago, in order to witness 
the operation of the boilers and machinery, we were 
invited to take part in a trial trip in the Bristol Channel 
of one of these ships, the s.s. War Guava, built by Messrs. 
Hill and Sons, of Bristol. 

In design the Stirling marine boiler resembles generally 
the land boiler built by the same firm as regards water 
circulation, accessibility, safety, and efficiency. It has 
three horizontal drums, the two upper steam drums being 
3ft. 6in. diameter and the lower mud drum 3ft. diameter 
inside. These drums are connected together by inclined 
tubes 2}in. diameter, which enter the drums radially. 
All these tubes are of weldless steel, the two front rows 
being of eight gauge thickness and the remainder of nine 
gauge. They are expanded into holes in the tube plates 
of the drums and the drums are fitted with forged steel 
mandoors, by the removal of which easy access is given 
to the interiors, exposing every tube end, rivet, and joint 
for inspection. The tubes are arranged in parallel rows 
in groups of two, a clear space being left from the front 
to the back of the boiler and between each pair, so that 
any tube can be removed and replaced without disturbing 
the other tubes. It is claimed by the makers that this 
renewal process is so simple that it can be carried out by 
the ship’s staff. An important feature of the upper 
drums is the provision of transverse surge plates to pre- 
vent undue movement of the water laterally when the 
ship rolls. The whole of the boiler is encased in steel 
plating fitted with refractory material, while the furnace 
is built of ordinary firebrick carefully fitted together, 
the combustion chamber being formed of firebrick blocks 
4in. thick bolted to the steel casings. Between the casings 
and the firebrick work is a thickness of insulating medium 
called ‘ cell-insulate,”’ while the cooler portions of the 
casings are lined either with blocks of this material or 
thick asbestos millboard. Large-sized doors are provided 
at each side of the boiler to give access for inspection and 
cleaning of the heating surfaces. There are also small 
openings for the insertion of a “ steam lance” to sweep 
away soot or dust from the tubes. 

The War Guava and her sister ships measure 303ft. 
between perpendiculars by 42ft. 9in. beam and have a 
carrying capacity of 3800 to 4000 tons. They are driven 
by trmple-expansion engines of 1400 horse-power, built 
by Richardsons, Westgarth and Co., Limited, the high- 
pressure cylinder being 22in. diameter, while the inter- 
mediate and low-pressure cylinders are respectively 36in. 
and 59in. diameter, with a common stroke of 39in. The 
revolutions are 70 to 75 per minute, and with 16 lb. of 
steam per indicated horse-power the total consumption 
comes out at 22,4001b. per hour. The boilers are built 








for a working pressure of 200 lb. per square inch; they 
have each 2570 square feet of heating surface and are 
fitted with hand-fired grates 67} square feet in area. As 
a@ war measure the ships were originally designed with a 
very short funnel, and to ensure an adequate draught it 
was decided to provide a small steam-driven fan for each 
pair of boilers, as shown in the supp!ement, to give a slightly 
increased pressure of air below the fire-bars to pierce the 
bed of fuel. In the War Guava the funnel has been 
extended somewhat, and it is found that the fan only 
requires to be run on emergency or when burning coal of 
low calorific value or with faulty firing, the full output 
from the boilers being obtainable with natural draught. 

It will be noted from the drawings in the Sup- 
plement that the boilers are supported upon a steel 
framework extending down to the ship’s floor or 
tank top and are bracketed thereto, The two upper 
drums are carried in cradles set upon the horizontal 
members of the steel framework, and the mud drum 
is supported by the tubes which are expanded into it. 
In this manner the mud drum is left free to accom- 
modate itself to any movement due to expansion or con- 
traction, being at the same time registered between the 
main boiler uprights to prevent lateral movement due to 
the rolling of the vessel. By a special arrangement of 
the boiler casings near to the mud drum freedom of the 
latter to expand is permitted while ensuring air-tightness 
of the casing. 

The boiler mountings comprise main and auxiliary 
steam stop valves, double spring-loaded safety valves, 
main and auxiliary feed check valves, Anthony's automatic 
feed control apparatus, scum and blow-down valves, 
drain valve, water gauges, pressure gauge, salinometer 
cock, zine slabs, &c. 

Mention has already been made of the doors in the casing 
for cleaning purposes. For cleaning the internal heating 
surfaces manhole doors on each of the drums are provided, 
so that it is only necessary to break three joints to enable 
inspection to be made of every joint, tube end, and rivet. 
For cleaning the internal surfaces of the tubes turbine 
cleaners are supplied for the removal of scale. One of 
these handy tools is illustrated. It is driven by sea 
water under pressure from a service pump connection. 
Baffle tiles or plates are set behind each bank of main 
tubes to cause the gases to sweep effectively the whole of 
the generating surfaces, and the side casings ot the boilers 
are made in portable sections so as to give ready access 
to the baffles. 

When fed with fresh water from the reserve feed tanks 
or evaporators the formation of scale in the tubes does 
not take place, but when recourse is had to the sea or tidal 
waters a certain amount of deposit must ensue. In this 
boiler the feed and circulation are so arranged that matter 
in suspension is deposited in that part of the boiler farthest 
removed from the highest temperature, so that scale will 
detract least from the boiler efficiency, and tube failures 
from this cause and overheating are reduced to a mini- 
mum. It will be observed that the feed water is intro- 
duced into a feed box in the rear steam drum. This feed 
box communicates with only a certain number of tubes in 
the rear bank, down which the feed water must necessarily 
descend slowly to the lower mud drum. In this pre- 
heating process the precipitates are deposited in the drum, 
whence they can be readily blown out. A portable division 
plate in the lower drum isolates the rear bank of tubes from 
the generating tubes, so that the descending feed water 
must ascend to the rear steam drum by the rear bank of 
tubes not enclosed by the feed chamber. The diagram 
in the right-hand corner shows the direction of the feed cir- 
culation, and it will be noted that the major portion of the 
heating surface is in the front bank of tubes. The makers 
claim that this bank generates approximately 90 per cent. 
of the total steam produced, the balance being evaporated 
in the second bank. Circulation in the front bank is very 
rapid, and any tendency for a consequent upheaval in 
the front drum is neutralised by a series of insulated down- 
comer tubes fitted at each end of the drum and by the 
balancing tubes fitted between the two steam drums. 
Owing to the large release area of the generating tubes 
and to the very positive circulation obtaining within ihe 
boiler there is an absence of priming under adverse con- 
ditions. The two boilers illustrated were installed in 
the space originally arranged for two single-ended Scotch 
boilers, each 15ft. 6in. diameter and 10ft. 6in. long, and 
although the available fore-and-aft dimensions were com- 
plied with the athwart-ship space is considerably in excess 
of the requirements. It will be seen that there are very 
ample passageways at the wings. 

As regards weight, the use of water-tube boilers has 
effected a great saving. They weigh 76 tons, as compared 
with about 100 tons for the Scotch boilers. A turther 
advantage of this type of boiler for marine purposes is 
that the component parts being comparatively small 
transport and assembly are simplified and it is not necessary 
to keep the decks open, as the boilers can We erected on 
board without disturbing the shipbuilders at work. 

On the trial trip of the s.s. War Guava above referred to, 
which took place in the Bristol Channel, the test lasted 
for about two hours, part of which time was taken up by 
the adjustment of compasses. Against the tide the vessel 
made a speed of between 10 and 11 knots, and although 
the stoking left much to be desired, it could be seen that 
the boilers were more than equal to the demands made 
upon them. It was unfortunate, too, for the boiler-room 
attendants that one of the steam gauges was temporarily 
out of order. For firing purposes a mixture ot Welsh 
coal was used and the average steam pressure was 176 Ib. 
per square inch. The average temperature of the feed 
water entering the boilers was 109 deg. Fah., the average 
temperature of the gases behind the first bank of tubes 
1333 deg. Fah., and when leaving the boiler 505 deg. Fah. 
The stokehole temperature was 69 deg. Fah. The draught 
at the uptake was .33in. water gauge, and over the grate 
the average was .18in. The air pressure under the grate 
varied between .lin. and .2in., and the fan was brought 
into use for a part of the time to make up for the defective 
firing. The CO, recorded in the gases averaged 12.5 per 
cent. The engines made between 70 and 80 revolutions 
per minute. The water in the Channel was fairly calm, 
and on this account the trial was not severe enough to 
test the variation of the water levels in the drums due to 
rolling, but on trials previously carried out on other ships 
of this type we are informed that owing to the efficiency 
of the surge plates no trouble on this account has been 





met with. One of the features of the boilers with which 
we were particularly impressed was the efficiency of 4} 
heat insulation of the casings. At no time during the hing 
was the outside of the casing too hot to bear the head 
upon it, and the temperature of the boiler and engine Space 
was always comfortable. The approximate weight of 
coal consumed on the two hours’ run was two tons. 








The Belgian Iron and Steel Industry 
During the War. 


By LEON GREINER (Seraing, Belgium). * 


Wuar the iron and steel industry of Belgium was before 
the war you all know; it was only necessary to traverse 
our little country to appreciate its importance. In 19]3 
the output of pig iron reached 2,485,000 tons and the 
production of raw steel was 2,601,000 tons, while the out. 
put of finished products at rolling mills reached a total of 
2,162,000 tons. 

The invaders have passed over the land, and with them 
their processes of devastation ; of this flourishing industry 
nothing remains but the shadow. The factory chimneys 
stand out against a sky unclouded by smoke ; buildings 
still stand huddled together with wide gaps between, 
but only the framework of industry survives, the soul has 
departed. Our works have been slain ! 

Blast-furnaces, converters, open-hearth furnaces, rolling 
mills, machine tools, have, with very few exceptions, 
either been carried away or demolished or rendered in- 
capable of resuming operations. How many months must 
elapse before we hear again the sounds of industrial life + 
How many years must pass before Belgium can resume her 
place amongst the big producers of iron and steel ? 

On August Ist, 1914, our country possessed sixty blast- 
furnaces, of which forty-nine were in blast; their total 
capacity approximated to 265,000 tons of pig iron per 
month. On Armistice day there remained but four intact, 
representing 6.3 per cent. of the total productive capacity, 
Within a future which is uncertain, perhaps within a 
year, twenty-five others, amounting to 44 per cent. of 
the former capacity, may be put into a fit condition to 
be blown in. So much for the blast-furnaces, the sources of 
all industrial activity in the iron and steel trades. 

Most of the rolling mills have been destroyed by 
dynamite. Many of the blowing engines have suffered 
the same fate. At the works of the Cockerill Company 
nine rolling mills have disappeared by these means out of 
eleven, and only three blowing engines remain out of 
twelve. The same conditions obtain at the works of 
Ougrée-Marihaye and at La Providence, and even more 
desolate are La Louviére Works, which belonged to the 
big owner, Pol Boel.t 

Taking it all together, the havoc in the great iron and 
steel works, taking into consideration only those works 
which possessed blast-furnaces, is estimated at a purely 
approximate sum of 210 millions of francs. This amount, 
based on prices as they existed in 1914, is only the bare 
cost of the plant destroyed, without taking into con- 
sideration any indirect expenses of any kind. 

This, then, is the situation. The problems to be solved 
are numerous: the starting up of the few which have the 
good fortune to remain; the re-arrangement and restora- 
tion of the works. So much for the technical aspects. 
Side by side with these is the important financial question. 
Will it not be necessary to sink capital in plant, the cost 
of which is three times higher now than it was in 1914? 
How shall we be able, later on, to struggle against com- 
petitors whose capital commitments are three times 
less to discharge, or who have been able almost completely 
to write off the cost of their plant out of the profits they 
have made during the war? And when industry is re- 
established, shall not we, who depend on our export trade, 
find the world’s markets occupied by the industries which 
have developed considerably abroad during the war ? 

All these problems are grave ; the task before Belgium 
is vague, and we shall not be able to fulfil it without the 
help of those who, allied with us in the armed struggle, 
will, I doubt not, be side by side with us in the peace 
struggle for world trade, and on whose assistance we must 
count in the difficult times our industries must yet sur- 
mount, after having undergone the harsh German yoke. 

What has taken place during these 4} years of occupa- 
tion? At the beginning transactions in commerce and 
operations at works remained perfectly free. For this 
reason some of the works profited by this period to use 
up their raw materials and to convert them, for the general 
benefit of the country, into products of direct utility. 
Patriotic enthusiasm was intact and unanimous; the 
moral resistance to the plots of the invader remained in- 
vincible, both amongst the workpeople themselves and 
the leaders of industry. To the stupefaction of the earlier 
weeks succeeded a period of waiting, a confident waiting 
for the help of our Allies and for the triumph of justice. 
The conditions of material existence, the food conditions 
chiefly, were not insupportable, the privations and restric- 
tions imposed by necessity were resolutely undergone ; the 
whole Belgian people were opposed to the invader, but—it 
was still possible to breathe. 

The industrial output of the country during 1915 was, 
nevertheless, extremely low. The production of iron was 
68,150 tons, that of steel 110,180 tons, and finished rolled 
products 164,370 tons, which will be seen to be pretty 
reduced proportions, being only 2.75 per cent. of the pre- 
war pig iron output and 4.22 per cent. of the pre-war 
steel production. 

Towards 1916 the Belgian rolling mills began to use a 
considerable proportion of crop ends, and the production 
of the iron and steel works can be given as follows :— 
Pig iron, 127,825 tons; steel, 137,590 tons ; rolled pro- 
ducts, 223,335 tons; or 5.14 per cent. of the pre-war 
pig iron production and 5.29 per cent. of the pre-war steel 
production. But under what conditions was work carried 
on! The chief difficulty lay in the scarcity of certain raw 
materials, and chiefly of manganese. At the Cockerill 
Works the Germans divided our stock of rich manganese 
ore into two portions—560 tons which they carried off, 





* Tron and Steel Institute. 

+ Readers may be referred to a recent series of articles by our 
Special Commissioner to Belgium for more detailed accounts 
and illustration of the damage done.—Eb. THE E. 
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60 tons which they generously left us. How they 
deceived! It was not 60 tons but 1150 tons that we 
able to hide from them, at the risk of our liberty, 
and to transform secretly, partly into spiegel, in the blast- 
furnace, and partly into ferro-manganese, in the electric 
e, On the other hand, the scarcity of coal for the 
ucers compelled us, as shown by the note on the 
ect sent by your late President, Mr. Adolphe Greiner, 


-~ May meeting, 1915, to attempt and subsequently 
to develop the utilisation of pitch as a fuel for the open- 


pearth furnaces. Special furnaces were constructed with 

object, which allowed vf our making open-hearth 
steel of most varied qualities, from sheets for brewery and 
sugar works vats to tramway sleepers. 

The stocks of manganese ore were not, however, in- 
exhaustible, and the war was protracted beyond anything 
that could have been foreseen. From the end of 1915 and 
in order to preserve the last few tons of ore for the manu- 
facture of ferro-manganese, we succeeded in recovering 
the manganese contained in the material found in heaps 

on the slag tip, slags derived from old acid Bessemer con- 

verters. ‘The average analyses of these slags, of which 

15,500 tons were recovered by hand picking, was as follows : 

—Iron, about 10 per cent.; manganese, 10 per cent.; 

lime, 1.50 per cent.; silica 55 per cent. 

This was the ray of light by which we were enabled to 
keep things going a bit ; the recovery of the manganese 
by increasingly efficient means allowed of our manu- 
facturing in the only blast-furnace in activity, and starting 
with this apparently intractable material ; basic pig iron 
containing 1.5 per cent. of manganese ; then open-hearth 

ig with 4 per cent. of manganese ; then spiegels of varied 
composition ranging up to 16 per cent. of manganese ; and, 
finally, rich spiegel containing up to 30 per cent. of man- 
ganese. The latter, whose manufacture involved a burden 
consisting only of acid slag, lime and coke—giving rise 
to a production of 10 tons of slag per ton of coke—was 
practically free from phosphorus, and replaced ferro- 
manganese. 

Later on, this special pig iron became scarce and had 
to be economised ; tests were made in order to replace a 
portion of the manganese additions by carbide of calcium 
made in our electric furnace. These experiments taught 
us that with a little care it was possible considerably to 
reduce the manganese additions; in fact, we succeeded 
in working during a campaign of a fortnight by only 
using 3.25 kilos. of metallic manganese per ton of ingots 
made in the Bessemer converters, besides a little aluminium 
which was added in the moulds. 

Still later, when only the open-hearth furnace was 
being used—and for a sadly reduced output—and the 
ferro-silicon had been exhausted, the electric furnace was 
able, similarly, to undertake the manufacture of this alloy. 

We had the satisfaction of using up our very consider- 
able stocks, and, in addition, large amounts of other 
materials that it was necessary to save from being requisi- 
tioned, namely, 1000 tons of rolls, 650 tons of ingot moulds, 

and 1450 tons of special steels for springs. The barrels 
of rifles, nickel and chrome steels and other finished pro- 
duets, of the existence of which the Germans knew nothing, 
were thus sacrificed. 

In the end, however, everything was lacking ; Fraw 
materials, fuel, refractories ; good luck no longer sufficed ; 
the working shifts became ever shorter and fewer, 
and finally all activity in our works died down. It was 
then that the systematic destruction of our plant reached 
its full development. 

The destruction of the Belgian works, under the form 

of requisitions, was the object of a regular organisation 
on the part of Germany. Both civilians and the military 
applied themselves zealously thereto, according to a well- 
established plan, and special departments were created 
with this object. Two leading organisations shared in 
the too facile task, Die Materialbeschaffungstelle and Die 
Maschinenbeschaffungstelle. The requisition was always 
based on the terms of one or other of the decrees—there 
were so many of them !—published by the German Military 
Government. The military officials of the different 
organisations promenaded the works to take note of what- 
ever might suit their purposes. The Materialbeschaffung- 
stelle undertook the search for material required directly 
at the front and supplies intended for military works in 
the occupied regions. It was this organisation likewise 
that by means of the ‘‘ Rohstoffverwaltung ” carried off 
the high-speed steel for tools and copper of every descrip- 
tion. It is needless to dwell on the sordid struggle, the 
rivalry in cunning, and on the specious conflict which 
took place between this organised thieving and its victims 
—who comprised everyone, from the largest commercial 
undertakings down to the smallest individual—each time 
a decree authorising requisitions was promulgated. Each 
Belgian, it may be said, sought to preserve, from what 
was actually no more nor no less than robbery, all or part of 
the copper in his possession ; it may even be added that 
many succeeded in deceiving their spoilers. How many 
others, however, had to pay for such attempts by many 
months’ imprisonment ! 

The Maschinenbeschaffungstelle was only the instru- 
ment of a powerful limited company, the Wumba, in 
Berlin—Waffen und Munitions Beschaffungs Amt—a civil 
association directly under the control of the Ministry of 
War. It was to the Wumba that the German works 
addressed their requests for materials—tools, machines, 
buildings, overhead travelling cranes, &c.—with the 
Wumba that they discussed prices, and to the Wumba 
that they paid for their “ purchases.”” We have seen the 
directors of large works—colleagues before the war— 
parading our workshops and steel works, making their 
selections as though at a sale, measuring things up calmly 
and even arguing amongst themselves as to the possession 
of such and such a machine, just as they would have done 
had the material really been at their disposition. 

The Wumba was the commercial undertaking for which 
the Maschinenbeschaffungstelle was the supply branch. 
Tt was the latter organisation which supplied information 
4s to the existence of our works, which sought for machines 
corresponding with the specifications as transmitted from 
Berlin, and which, once the matter was agreed upon, 
made out the form of requisition, and proceeded to the 
Sequestration of the material. It was, needless to say, 


well organised. It was often a curious and heartrending 
Spectacle to see the way the Germans proceeded with 
the demobilition and despatch of machinery. Much of 
our more delicate machinery was already spoiled in the 





process before ever the trucks upon which they were 
carelessly thrown, without even a tarpaulin over them, 
had left the despoiled works, and how many will ever be 
returned even in fair condition, to say nothing of their 
being usable? And what a difficult task it will be to 
recover miny of these machines, which their provisional 
proprietors, resorting to the devices of common “receivers,”’ 
will probably have camouflaged carefully and beyond 
ecognition. To assign a value to the requisitions of this 
organisation would be difficult. From the commence- 
ment it was more particularly machine tools which were 
its objects. It is said that 60,000 such machines were 
stolen from Belgium. But if the engineering workshops 
were the most especially and severely victimised by the 
Maschinenbeschaffungstelle, the ironworks were not over- 
looked ; cranes, shears, all kinds of appliances, engines 
of all kinds were removed under its orders, and are, even 
now, actually being used in the enemy country. 

The Germans attempted at the commencement to adopt 
the method of immediate payment of these requisitions ; 
the refusal to enter into negotiations or to lend a hand to 
any industrial operations whatever was as unanimous as 
the refusal to work friendly, and later on even the autho- 
rities ceased to endeavour to carry this out. The formula 
was in many cases extremely attractive—for the buyer : 
payment of the invoiced price, with a deduction of 10 per 
cent. in the value per year of service for the depreciation 
of machinery, to the credit of an account lodged in Ger- 
many. It may be asked whether, in the case of an old 
machine of more than ten years’ service being carried off, 
we should have bad to have paid a certain percentage in 
recognition of the ‘‘ service *’ which was being rendered 
to us by relieving us of machinery which, despite its age, 
was still capable of giving valuable service. 

An important victim of the Maschinenbeschaffungstelle 
was the new blast-furnace gas electro-generative group 
of 10,000 indicated horse-power which the Cockerill Com- 
pany was about to put in operation in its large central 
power-house at the moment when war was declared. 

On December Ist, 1917, and quite suddenly, a commis- 
sion, partly civil and partly military, came to take posses- 
sion of the engines, access to which was forbidden to the 
staff of the works itself. The dismantling was commenced 
by. an inexperienced gang, who endeavoured to remove 
the immense collector of the continuous-current dynamo 
blade by blade by mezns of chisels and of wrenches. Later 
on a German engineering specialist, presided over the 
work, which lasted for twenty months. 

After the motor, it wes the turn of two overhead 
travelling cranes of 40 tons capacity, and the hall of 35 m. 
span which had been specially built to shelter the largest 
gas engine in the world. The technical difficulties which 
had to be surmounted were not little, the driving shaft 
with its cranks and armature crosshead alone weighing 
no less than 130 tons. 

The whole of these appliances are actually in course of 
being set up at the Kraft Ironworks (Abteilung Nieder- 
rheinische Huette at Duisburg). I say advisedly in course 
of being set up, for although the armistice has been signed 
for the past six months, it would appear that the work is 
with strange inconsistency still continuing. 

The German demolishers put the period of their stay 
in our works to profit. They used the interior of the huge 
columns and the girders of the overhead cranes as hiding- 
places for supplies of the most varying description, intro- 
duced into Germany by fraud and stolen from goodness 
only knows where—ham, brawn, antimony, lead, butter, 
bottles of wine, copper and high-speed steel keeping one 
another company behind the shelter of the steel plates, 
which were carefully riveted up afresh after the introduc- 
tion of their compromising contents. A single girder from 
a workshop 30 m. in height, and intended for the harden- 
ing of big guns, had concealed in its interior 700 bottles 
of wine and 1009 kilos. of white metal. The demolitions 
in Belgium were thus serving a double purpose. Everyone 
in the industrial world knows by now of the crimes com- 
mitted by these systematic organisations for destruction 
and of the means employed to secure raw materials for 
the works beyond the Rhine; the savage and complete 
destruction of our works will long remain in our memories, 
and many visitors to our ravaged country have been able 
to see our blast-furnaces ransacked and demolished ; cur 
powerful motors reduced to fragments, nothing remaining 
of them but their shorn and twisted foundation bolts ; our 
workshops destroyed ; our rolling mills, with only their 
sites remaining, covered with a chaotic collection of 
débris, a mass of twisted scrap and demolished machinery. 
When it is remembered that this work of destruction was 
carried out by metallurgists like ourselves, executed coldly 
under the orders of engineers and Professors of Universities 
who knew, better perhaps than anyone else, the destruc- 
tion they were accomplishing, when we contemplate these 
accumulated ruins, despite our constant and continuous 
experience during those fifty-one long months of warfare, 
one feels stupefied at beholding this magnificent testi- 
monial to German ‘‘ Kultur.’’ The facts demonstrate con- 
clusively that if the recovery of raw material was the 
avowed object of the organisation, this object was none 
the less often only a pretext. Why should the most vital 
parts of our plant have been selected for destruction ? 
Why should not, for instance, a single plant have been 
destroyec entirely for the recovery of the maximum of its 
materials instead of simply being mutilated and stripped 
of whatever was easiest to remove ? Why undertake the 
work of devastation throughout every corner of the works 
simultaneously ? Why were the thousands of tons of 
loose machinery, stores of scrap, not only distributed over 
the whole country, but found in the works themselves, 
spared in favour of reducing to scrap motors and power- 
houses, blowing engines and rolling mills, the demolition 
of which was ten times as costly and difficult, or the 
destruction of a blast-furnace or a reheating furnace whose 
frameworks represent but an insignificant proportion of 
material and value as compared with the cost of the furnace 
itself ? 

It is therefore perfectly certain that one of the chief 
objects pursued was to suppress future embarrassing com- 
petition, to disable for a long period to come a rival whose 
energy was dreaded, and to create a market for German 
enterprise which the Germans imagined they would be 
allowed to occupy after the war. 

Thave little more toadd. We have now happily emerged 
from this nightmare, disabled and injured in the struggle, 





but hopeful and proud of the victory. We have nothing 
to blush for before the rest of Europe. At the cost of 
great sacrifice, we have shown ourselves worthy of our 
great Allies, and we await, like them, that era of peace, of 
fruitful labour and of closer communion which may lead 
to the recovery of our prosperous past. . 








Electricity Supply Bill. 





THE reform of the electric supply system has entered 
its first phase. The plans which have been recommended 
by various committees in connection with electric supply 
have been embodied in the Bill which is now before 
Parliament, and it seems probable that with a moderate 
measure of amendment the measure will become law. A 
study of the Bill suggests that the framers have 
endeavoured as far as possible to avoid controversial 
topics, and it is quite unlikely that the strenuous and 
persistent opposition which is being given to the Transport 
Bill will be repeated in this instance. All those connected 
with the electric supply business are indeed agreed as to 
the main lines which reform should follow. The principle 
underlying the Board of Electricity Commissioners and 
the District Boards which are to be set up and charged 
with the duty of providing a cheap and abundant supply 
of electricity has been approved by the industry as a whole, 
and any possible disagreement will be as to the precise 
powers to be granted to the Commissioners and District 
Boards, the financial proposals, and the decision to transfer 
the authority now exercised by the Board of Trade to 
the Ministry of Ways and Communications. 

It is proposed that the District Boards, subject to the 
control of the Commissioners, shall have power to acquire 
generating stations, msin transmission lines, the under- 
takings of authorised distributors and power companies, 
and to supply electricity within their district; but, 
pending the creation of the District Board and for two 
years thereafter, the Board of Trade, in consultation with 
the Commissioners, will have the right to construct generat- 
ing stations, main transmission lines, and other works, 
and for that purpose an aggregate of £20,000,000 will be 
placed at its disposal. With regard to the prices at which 
existing undertakings are to be acquired, in the case of a 
local authority the liability will be discharged by a pay- 
ment of an annuity of such amount and for such period 
as may be required to meet liabilities for interest and sink- 
ing fund charges in respect of loans outstanding, but con- 
sideration will be given and a larger annuity paid in those 
instances where a substantial part of the cost of the under- 
taking has been provided out of revenue. The purchase 
price in the case of a company will be the cost of construc- 
tion plus the sum paid for the acquisition of the site, but 
less depreciation. District Boards are to be given borrow- 
ing powers to provide for purchase money of undertakings 
acquired, and if funds cannot be otherwise raised the 
Commissioners will be authorised to issue Electricity Stock 
for the purpose up to an amount of £25,000,000. After 
the passing of the Act, in order that complete control of 
development policy may be retained, no authority or com- 
pany will be able to establish a new or extend an existing 
generating station without the consent of the Com- 
missioners. Subject to certain limitations the Com- 
missioners will have the right to request District Boards 
to supply electricity within their respective areas on 
terms and conditions as to price and otherwise as they may 
think fit. Power will also be reserved to the Com- 
missioners to impose conditions on authorised undertakers 
as to local supplies of electricity, including the provisiou 
of new works. These are the main features of a Bill 
which it is hoped may go far to solve the problem of giving 
a cheap and abundant supply of electric energy which is 
so closely bound up with industrial development. 
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Lonpon Exectricat Enetrers, R.E. (T.F.).—The 
officers of the London Electrical Engineers, R.E, (T.F.), 
will hold a dinner at the Restaurant Frascati on Thursday, 
June 12th, at 7.15 for 7.30 p.m. Any officer able to attend 
should communicate with Captain F. Masters, at 46, 
Regency-street, London, 8.W. 1, as soon as possible, the 
accommodation being limited. 


478 


THE ENGINEER 





May 16, 1919 





=—_—_—=—=== 





Electrically-driven Ships’ Auxiliaries 





THE series motor has always been regarded as very 


it may be opened by the small movement of the dis- 
criminator arm without sparking. For this reason it is 
put in series either with the other contactor coils or the 
brake circuit. 

The use of the device just described and other desirable 


suitable for driving such machinery as winches, capstans, | features which Messrs. Laurence, Scott and Co. have intro- 


&e. 
to slow down as the load is increased appears ideal for 
the purpose, but it has been found by experience that the 


ordinary series motor is not so serviceable as the steam | 


Its characteristic enabling the speed automatically | duced into their designs will be more fully appreciated from 


the detailed descriptions of various plants which we shall 
now proceed to give. 
Deck Winches.—Electrically driven deck winches have 


engine drive when the utmost speed of working is required. been used with success for a number of years, but except 
The explanation lies in the fact that with such a motor the | in exceptional circumstances the ordinary series motor 


increase of speed as the load is reduced is not very appre- | has not proved suitable. 


Moreover, only electric motors 


ciable between full load and half load because otf the | of the very highest class can be used for deck work. The 
saturation of the magnetic circuit, whereas in,the case_of | insulation must be special, and it is absolutely necessary 
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the steam engine the speed can be forced up at light loads 
for getting well on to the full load. Laurence, Scott and 
Co., Limited, of Norwich, who have had a very extended 
experience in this class of work with the different navies 
of the world and the mercantile marine, have overcome 
this defect by a device known as the Scott-Bentley load dis- 
criminator. In Fig. 1, which shows the electrical con- 
nections of this device app ied to a deck winch, it will be 
seen that the main series winding of the motor has a divert- 
ing resistance, which may be put into and out of circuit by 
means of a contactor. When this contactor is closed the 
resistance circuit is completed across the ends of the series 
winding and some of the current in the series winding is 
shunted out. During the starting up and with loads 
requiring the normal torque of the motor the device is 
idle, the whole armature current passing through the 


OF CONNECTIONS 


FOR DECK WINCH EQUIPMENT 


that micanite should be much more largely employed 
than is usual in ordinary commercial motors. Then 
again, to allow for the heating of the motors in tropical 
climates, it is advisable to provide a large margin in the 
power of the motor. > 

There are several requirements in connection with deck 
winches that are quite peculiar to that class of apparatus : 
(1) They are used in entirely different ways in different 
ports ; in some ports the winding drums are used, whilst 
in others the whipping bollard is employed ; (2) they are 
operated by very rough labour, such as is picked up at 
the ports of call, so that skill in operating them must 
not be expected. The winches must therefore be fool- 
proof to an extent not possible with the ordinary drum con- 
troller. To meet the conditions Messrs. Laurence, Scott and 
Co. have evolved a hand-operated “‘ master” controller, 


themselves, The resistances and connections are arra; 


to be readily accessible, whilst the insulation is of 
of British Admiralty standard. The contactors have 
been given a large margin of operating power, as a 
of experience in ship work, in which the voltage varies m . 
more than on ordinary supply mains. The makerg pris, 
that all the control requirements for ship winch working 
are embodied in this controller. Slow speed at light load 
can be obtained on the first step by working on & foot 
brake, the resistance on the first step being Proportioned 
to make this procedure safe. The arrangement of th 
connections in Fig. 1 is self-explanatory, and the action a 
the load discriminator has already been discussed. 

The best effect with the discriminator is obtaineg b 
using a motor which, when fully loaded, runs at quite, 
slow speed. The curves in Fig. 3 show the results obtaineg 
with an equipment designed to lift 7 tons at 55ft, 
minute, 5 tons at 75ft. per minute, 3 tons at 120ft. per 
minute, and dead light loads at 200ft. per minute. 

The mechanical part of these equipments requireg 
particular reference owing to the special designs adopted, 
In addition to the usual solenoid brake, the deck winch 
motors are further protected by a slipping clutch, g 
centrifugal brake, and a limiting speed shunt winding. 
In the event of the hook catching, perhaps on a coaming 
which is always liable to happen, the inertia of the motor 
armature would cause an excessive stress on the Tope. 
The remedy adopted is to put in a slipping device, so that 
in the case of a sharp excessive load the armature slips. 
This device was found to be necessary for windlass motor 
and on coaling winches for the Navy. The centrifuga) 
brake is to prevent excessive speed of the armature whe, 
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field winding of the motor, but when the load and conse- | which is fixed on top of the motor and which works a 
quently the motor torque and armature current are | contactor controller stowed under shelter below deck. 
reduced sufficiently the discriminator arm A is pushed | 
down by the spring B against the action of coil Dand the | 
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contactor C closes. The current in the motor armature | = ~ 
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FIG. 2—THE SCOTT-BENTLEY LOAD DISCRIMINATOR 


develops its full horse-power at the reduced torque. An 
excessive torque for these conditions of running will 
cause the discriminator to cut out the diverter and the 
motor wi!l regain its full field excitation. 


} 
It will be understood therefore that the load discriminator 


is not an overload device ; it solves the problem of antici- 
pating and preventing an overload. Normally it prevents 
the series excitation from being diverted by keeping the 
diverter resistance circuit open if the torque on the arma- 
ture is above a certain predetermined amount. If the 
series excitation were then diverted there would be an 
overload, but the load discriminator prevents this occur- 
ring unless the torque is such that weakening the field of 
the motor will not cause an overload in the motor arma- 
ture. The operating coil D of the discriminator is also 
shunted by the diverter, otherwise there would be an 
electric bell action. In some cases it is found better to 








| 





shunt only part of the coil, hence the three terminals | 


shown in Fig. 2, which illustrates the actual construction 
of the discriminator. Friction is reduced to a minimum by 
using a knife edge fulcrum for the discriminator arm, 
and the actual movement of the arm is also very small. 
It is necessary for the operating coil of the shunting con- 
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FIG. 3—CURVES SHOWING LIFTING SPEEDS 


With this arrangement the speed of cutting out the 
resistances cannot be increased to’a dangerous extent by 
any manipulation of the hand wheel, and the roughest and 
most unskilled labour can, it is claimed, operate the winches 
suecessfully. The motor with its master controller are 
shown in Figs. 11 and 12 on page 482. Outstanding 
features of the set are its robust construction and the pro- 
vision of plate-glass inspection windows. All the joints 
are made water-tight, since the plant may have to with- 
stand heavy seas breaking on board. The contactor 
gear is shown in Fig. 13 on page 482 with the front cover 
removed. The resistance units consist of metal tubes 
of generally 4in. diameter, wound with micanite and other 
insulating material, then with the resistance metal, in the 
form generally of thin tape. These tubes are mounted so 
that there is a free circulation of air both inside and outside 
the tube, and preferably above the contactors, as shown, 


tactor to have a low resistance, so that when short-circuited | so that the heat produced does not affect the contactors 
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FIG. 4—SLIPPING CLUTCH AND 


lowering an extra heavy load. This brake only comes into 
action at well below the safe speed of the armature, and 
it is designed to prevent the armature running above this 
save speed under any circumstances. The mechanical 
brake, unlike the limiting speed shunt winding, is not 
affected by the rather complicated electrical effects that 
can be obtained by the varying conditions of motoring 
and generating which may occur in the handling of cargo, 
&c. There is, however, considerable advantage in com- 
bining the two protective devices. The shunt winding 
will prevent the light load speed running up too high, 
but has the disadvantage that when the motor is being 
driven by a heavy load descending the current generated 
through the series winding very quickly cancels the light 
shunt winding, and experience has shown therefore that 
in these circumstances a speed-limiting shunt winding is 
not sufficient. The centrifugal brake is arranged to come 
on at a little higher speed than the light-load speed with 
the speed-limiting shunt winding, and it absorbs the power 
generated on lowering a heavy load and thus prevents the 
motor generating on to the mains. If the centrifugal 
brake alone is used there is considerable wear on_ it 
whenever the motor is running light, and a shunt winding 
prevents this. The combined arrangement of the clutch 
and the two brakes with a face coupling on the driving 
end of the shaft for connection to worm or spur gearing 
is shown in Fig. 4. It will be noticed that the point of 
accessibility and facility for overhauling has been specially 
considered in the design. The centrifugal brake adjusting 
nuts can be got at, though adjustment is very seldom neces- 
sary. The whole combined brake drum is on a coned 
shaft end for easy removal. Special provision is made 
on all the gear for the efficient lubrication of all pivots 
and joints, and non-rusting materials are used wherever 





necessary. 
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mWarping Capstans.—The next equipment which we now | mains and running for full torque at 265 revolutions per 
ribe is an interesting example of an electrical capstan | minute. On the fourth step contactor C closes and shunts 
on which not only uses the load discriminator, but also | the series winding, and the motors then speed up to 375 
 sapparian parallel method of speed control. The plant | revolutions per minute when fully loaded, running up to 
eM aigned to give a pull of 18 tons at 100ft. per minute | 1125 revolutions per minute for the light hauling speed. 
yes a light rope hauling-in speed of 300ft. per minute. If the master controller is moved to any step the gear 
bes tor unit shown in Fig. 5 was adopted owing | goes through the sequence of connections of the preceding 


yo-Ino 
ee apply pressure being only 110 volts, which involved | steps. Should the motors be overloaded the load dis- 
to h big ampérage that with a single machine a special | criminator short-circuits contactor C operating coil and 
po truetion of commutator would have been necessary. | prevents the motors being put into parallel. The‘* master” 
cons" ill load speed of the motors in series is 120 revolu- | controller can therefore be safely thrown right over to the 


The full loac 
tions per minute 


the diverter, as © A c c . 
raises the speed to 375 revolutions per minute for the con- | is safe. 


and in parallel 265 revolutions, while using | full-speed position, each step being timed at the contactor 
in the previous example of the deck winch, | controller so that the contactors cannot close faster than 
If the ‘‘ master” controller is put full on with 
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FIG. 5 -150-H.P. SERIES-PARALLEL WARPING CAPSTAN MOTORS 


ditions of load corresponding to the 18 tons pull at 100ft. | light load the motors will connect in parallel and the speed 
per minute on the hawser. At this speed the motors will | will increase to its maximum, 1125 revolutions per minute, 
each develop 75 horse-power on a one-hour rating with a| which is under the control of speed-limiting shunt coils. 
temperature rise not exceeding 80 deg. Fah. The motors | Now, if,the load comes on the speed will fall owing to the 
are operated by the ventilated contactor controller shown | series effect, until a pull of 18 tons is on the hawser. If 
in Fig. 14 on page 482, which in its turn is controlled by a | this be exceeded the load discriminator operates to put 
master controller contained in a water-tight case so that | on full field and the speed will come down to 77ft. per 
it can be placed in any convenient position on deck. The | minute, but if the load continues to increase, as it may do 
master controller has only four steps in either direction, | during warping, the overload circuit breaker acts and the 
and its operation, which can be followed from the diagram | contactors all come out, but they at once operate to put 
of connections in Fig. 6, is as follows :—On the first step | the motors in series with a corresponding reduction in 


the solenoid brakes are released, one side of each reverser | 
closes, and the series side of the series parallel contactor | 
completes the main circuit connecting the two motors in 
series through the starting resistance. It will be noted ! 


speed. In the latest arrangement a second load dis- 
criminator operates with the motors in series, so that if 
the pull exceeds 24 tons the last step of the starting 
resistance cannot be short-circuited and the armatures 
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FIG. 6—DIAGRAM OF CONNECTIONS OF WARPING CAPSTAN MOTORS 


that closing the reversers completes the circuit for the 
shunt windings. On the second step the starting resist- 
ance to both motors is short-circuited by contactors A and 
B in sequence, leaving the two moters with their series 
windings in series across the mains. With this arrange- 
ment and full torque the motors run, as previously stated, 
at 120 revolutions per minute. On the third step the 
series winding of each motor is shunted by closing contactor 
C to increase the speed, and the change over switch then 
opens the series side and closes the parallel side of the 
series parallel contactor. When the series side opens, 


contactors A, B, and C open, inserting the starting resist- 
ance and unshunting the series winding of each motor, 
and when the parallel side closes, contactors A and B close 
in sequence, leaving the two miotors in parallel across the 


| are; stalled on this resistance. As soon, however, as the 
| pull on the hawser eases off to 22 tons this resistance is 
cut out, but the first load discriminator prevents the 
motors being put in parallel until the pull is reduced to 
18 tons. After this the contactors go into parallel, and, if 
the pull is below 18 tons, the diverter circuits are closed 
and the set runs up to full speed. All this occurs with 
the master controller in the full-on position, so that the 
arrangement automatically meets all requirements for 
warping, slowing down to a standstill when the load is 
excessive, and running up to speed when the load is reduced. 
The curves in Fig. 7 show the effect of the various methods 
of speed variation in terms of,the speed and pull of the 
capstan, 

Anchor Windlass Hquipment.—These equipments are 








similar to those already described. A reversing contactor 
controller operated by a master controller on deck is 
used with the motor, while to prevent excessive straining 
of the anchor chain, due to the stored energy in the motor 
armature on the anchor catching suddenly, a slipping 
clutch on the lines of that described in the deck winch 
equipments is provided. The power, however, being so 
much greater, the simple arrangement there described is 
not applicable; in this case a very convenient arrange- 
ment of multiple discs fitted into the centre of the arma- 
ture is used, as shown in Fig. 8. This slipping clutch 
holds up to 100 per cent. above full load torque; but 
beyond that it slips. The arrangement is readily adjust- 
able, the pressure springs being easily accessible, as shown 
in the illustration. The design in Fig. 8 is part of a 
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FIG. 7—-HAWSER SPEED CURVES 


75 horse-power windlass motor giving™fulljload‘torque at 
260 revolutions per minute. A load discriminator is used 
to reduce the field excitation at 260 revolutions per minute, 
raising the speed to 430 revolutions per minute for the full 
output of the;motor. 

Electrically Driven Steering Gears.—Several years before 
the war Messrs. Laurence, Scott and Co., working in con- 
junction with Harland and Wolff, Limited, designed an 
electrical equipment for driving the steering gear of 
Diesel engine-driven ships. The first set was installed 
on the Mississippi, of the Atlantic Transport Line, which 
made a number of voyages across the Atlantic during the 
war, and the electrical gear proved itself quite capable 
of the arduous work devolving on the steering gear during 
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FIG. 8—MULTIPLE-DISC CLUTCH 


zigzagging. A later design, somewhat simplified, has also 
been tried with success during the war. 

{{,The gear is electrically operated from the bridge by 
means of the steering wheel rheostat shown in the diagram 
of connections, Fig. 9, a telemotor being used, the field of 
which is energised on the Wheatstone bridge principle, as is 
shown diagrammatically in the right-hand lower corner 
of Fig. 9. The armature A of the telemotor has practically 
a constant current flowing through it, while the strength 
and direction of the current passing through its field wind- 
ing B depends on the relative positions of the sliding con- 
tact arms of the steering wheel and rudder rheostats. 
For any position corresponding to a balanced Wheatstone 
bridge there will be no current in the field winding and 
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the motor will be stationary. Referring again to Fig. 9, | 
it will be seen that moving the steering wheel disturbs | 
this balance and the telemotor will then rotate, its direction | 
of rotation depending on the direction in which the steer- | 
ing wheel has been moved. The telemotor will run until 
it has restored balance by means of the sliding arm of the 
rudder rheostat to which it is geared. The number of 
revolutions of the screw of the rudder rheostat is thus in 
proportion to the movement of the steering wheel. The | 
frame of the differential gear is also driven by the tele- 
motor and, rotating the frame, moves the nut so that it 


Series 





! ofr 
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before the motor running slowly and making a few revo- 
lutions in one direction or the other switches the controller 
to the off position. When, however, more helm is required, 
the resistance and this auxiliary series coil are short- 
circuited or partially short-circuited, and the motor runs 
a good deal faster. For maximum helm the whole of the 
resistance and these series coils are short-circuited and the 
motor runs at its maximum speed. The damping coil on 
the telemotor eliminates residual magnetism in the field 
of the motor and thus prevents hunting. 





on the material progress of the world than the achieve. 
ments of any other single individual existed. The scheme 
they were met to consider must be of an international 
character. There could be no more fitting place for the 
erection of a lasting memorial than Birmingham, in which 
Watt spent. the greater part of his life, and where—t 
Handsworth—his remains now rested by the side of those 
of his two former collaborators, Boulton and Murdock 
The provisional scheme suggested the endowment of a 
Chair of Engineering at the Birmingham University ang 


The telemotor, contactors, rudder rheostat, differential | the erection of a Memorial Hall which should serve as a 
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FIG. 9—DIAGRAMMATIC ARRANGEMENT AND ELECTRIC CONNECTIONS OF STEERING GEAR 


switches on the master controller and starts up the rudder 
motor. This motor then operates the rudder through 
reduction gearing until it has rotated the screw of the 
differential gear sufficiently to switch off the controller. 
The motor, after being switched off, is at once brought 


to rest by a solenoid brake and the rudder remains | 


stationary pending a fresh movement of the steering wheel. 


In some cases two motors are required to operate the | 


rudder, but they are both controlled by one set of gear. 


it will be seen that a different method of speed variation | 


of the main motor is employed to those previously 
described. The motor is series wound, but it has two | 
distinct series windings, one having a large number of 
turns of comparatively small conductor, and the other a | 
few turns of heavy conductor. For starting these “tel 
are both in series, as well as a certain amount of resist- | 
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| gear, and master controller are mounted in a case above 
| the main motor, as shown in Figs. 15 and 16 on page 482, 
| which also show the vertical drive from the motor shaft 
| to the screw of the differential gear. The solenoid brake 
| can also be seen, but the motor is additionally fitted with a 
centrifugal brake. The curves in Fig. 10 give the perform- 
ance of a one-hour rated 30 horse-power steering gear 
motor for the four positions of the master controller. 








The James Watt Centenary. 


A LARGE public meeting representative of engineering 


ance, and quite a small current is required, owing to the | in all its branches and of the scientific institutions of the 


very heavy excitation of the auxiliary series coil. The | 
method of raising the speed will be followed from the | 


United Kingdom was held in the Council Chamber, Bir- 
mingham, on Thursday, May 8th, for the purpose of con- 
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FIG. 10—PERFORMANCE CURVES 


operation of the master controller. At the first position 
the reverser is closed and completes the motor circuit. 
At the second position contactor A is closed and diverts 
current from the auxiliary series winding, the auxiliary 
brake coil, and the starting resistance. At the third 
position contactor B is closed and diverts more current 
from these windings and the starting resistance. At the 
fourth position contactor C is closed and entirely short- 
circuits the auxiliary windings and the starting resistance. 
Small movements of the steering wheel for keeping a 
course only bring the master controller to the first position 
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sidering and, if approved, passing a provisional scheme 
for the celebration of the James Watt Centenary. The 
meeting was presided over by the Lord Mayor—Sir David 


Brooks, G.B.E.—who was supported by Sir Oliver Lodge, | 


Principal of the University of Birmingham, and Mr. Wm. 
Mills, Chairman of the Provisional Committee. 

The Lord Mayor, in opening the meeting, said it was a 
matter for surprise that although so many books and 
articles had been written about Watt, and so many statues 
erected, no permanent memorial to one whose discoveries 
and inventions had probably exercised greater influence 


Steering Wheel Rheostat 
Swain Sc. 


EQUIPMENT 


museum for examples of the work of Watt and his con- 
temporaries and as a meeting place for the various technical 
societies. 

Mr. Wm. Mills said that after the speech of the Lord Mayor 
he did not intend to give any eulogy of James Watt, but 
to inform the meeting of the proposals which the committee 
was bringingforward. Anumber of Midland engineers felt 
that some notice should be taken of the centenary, and it 
was decided to hold a public meeting in Birmingham and 
to invite local engineers to attend and express their 
opinions. This conterence was well attended by the lead- 
ing engineers and scientific men of the city. A committee 
was elected to draft a scheme for the celebration of the 
centenary in a manner worthy of James Watt and the city 
in which he spent the longest portion of his working life. 
The committee had held trequent meetings and had con- 
sidered a number of proposals, and it had endeavoured to 
produce a scheme which would receive general approval 
from all sections of the community. Anything but an 
international scheme would be inadequate, as the whole 
civilised world knew the name of James Watt and was 

‘conscious of the benefits which he had conferred on 
humanity. 

Heathfield Hall, in Birmingham, was the house where 
Watt lived and died, and there in the garret were pre- 
served the tools left as he laid them down for the last time. 
He was glad to be able to tell the audience that through 
the courtesy of Mr. George Tangye a garden party would 
be held in the grounds of Heathfield Hall. Handsworth 
Church contained Watts’ remains, and in the chapel, in 
which stands the statue by Chantry, it was proposed to 
hold a memorial service. Such were the proposals of 
the Committee, and he took it for granted that they would 
be accepted. But he would not be satisfied until they 
had a permanent memorial erected in the city to Watt, 
Boulton and Murdock, worthy of the greatness of those 
men and of their wonderful inventions, and he thought 
that a large number of his fellow-citizens held similar 
opinions. That memorial should represent the gratitude 
of the people all over the world who were benefiting by 
the inventions of those men. They ought, in his opinion, 
to make Birmingham to Watt what Mecca was to Mahomet 
and Stratford to Shakespeare. 

Mr. Mills then moved the adoption of the scheme as 
provisionally outlined. 

The resolution having been carried unanimously, 4 
general committee was appointed on the motion of Mr. 
W. J. Tennant, of London, consisting of the Lord Mayor, 
the Lord Provost of Glasgow, Provost of Greenock, two 
members of the Birmingham City Council, representatives 
of engineering and scientific societies, universities, and 
firms already associated with the movement, together 
with the members of the provisional committee, and Mr. 
R. B. Askquith Ellis as hon. secretary. This committee 
will meet on the 20th inst. at the Birmingham Chamber 
of Commerce Building and committees of management will 

| be elected. ' 








Wuite the Treasury has promised a grant of £10,000,000 
| for road improvements, it is expected that the actual 
| expenditure will be from £30,000,000 to £40,000,000. 
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Railway Matters. 





Juparne from @ remark made in the House of Commons 
on the 7th inst. by Sir Auckland Geddes, the acting 
President of the Board of Trade, the railway companies 
do not intend to allow the Transport Bill to stand in the 
way of the execution of new works. Sir Auckland said 
that he had half a dozen demands for large expenditure 
pressed upon him by the Railway Executive Committee. 


Tux routing of traffic on the United States railways 
so that it passes over the most convenient line suitable to 
the traftic—which is not always the most direct route—is 

roducing some anomalies in traffic returns. Railway 
authorities say that with the Government guaranteeing 
the net receipts the lesser traffic coming to some roads 
does not matter, but that before the railways return to 
private ownership efforts must be made to divert the 
traffic back to its former channels. 


Tue Board of Trade returns show the cost of living to 
be now 110 per cent. above the July, 1914, level. Had 
the agreement of November last between the Railway 
Executive Committee, acting for the Government, and 
the men still been in force, the war wages would have had 
to be reduced from 33s. to 30s. per week. The agreement 
of March 28th, referred to on page 317 of our issue of 
April 4th, determined that no reduction in wages was to 
be made before the end of the present year. 


CaBLE advices from the United States say that the 
future of the American railways is again under discussion. 
The United States Railroad Administration would be 
willing to release the roads from Federal control could the 
eompanies accept the financial responsibility—which they 
cannot. It is said that the proposal most favoured is the 
grouping of all the railways into a few large systems with 
a certain income guaranteed by the Federal Government, 
together with a small share in any profits in order to 
stimulate enterprise. 


ActinG as President of the Board of Trade in the absence 
through illness of Sir Albert Stanley, Sir Auckland Geddes 
took part in the discussion as to fares and congestion in 
the House of Commons on the 7th inst. He said that 
more traffic could not be put on the railways at the 
present time than they were bearing ; with every desire 
to do so, he could not see how it could be done. As a 
matter of fact, the Bc ard had already brought up the traffic 
on the railways enormously. It had established 2677 
new train services within the last few weeks. In Scotland 
the Caledonian Company had added 250 trains. On the 
London and North-Western no less than 650 trains had 
been worked in. 


THE question was recently asked whether, in view of the 
difficulty caused by important trade associations not being 
represented on the Standing Committee dealing with the 
Ways and Communications Bill, and as many of these 
associations desired members to move amendments on 
the report stage of a constructive nature, the Prime 
Minister would delay the report stage for one month after 
the completion of the committee stage to enable those 
amendments to be placed on the order paper in considered 
form. To this the Home Secretary replied that it would 
be possible to meet hon. members’ wishes to have a short 
interval between the committee and report stages, but a 
month would be too much. 


In concluding a paper on ‘* The Commercial Testing of 
Railway Materials,” read before the Junior Institution of 
Engineers, Mr. T. H. Sanders said that the number of tire 
breakages amounted in 1903 to about 1 per annum in 
every 25,000 tires running, and of axles about 1 in every 
1500. This latter figure may appear somewhat high, but 
75 per cent. of these were crank axles, and would be all 
detected in the ordinary course of the overhauling and 
examination of the engines. The corresponding figures 
for carriage tires and axles, which are, of course, plainer 
in design and far less severely punished in service, were 
for the year four broken tires and no broken axles. About 
45,000 vehicles are rated as coaching stock. As regards 
rails, 320 broke in the same period. A very rough esti- 
mate gives about 20,000,000 rail lengths in use in the British 
Isles, so here again the:proportion of failures is not worth 
troubling about. 


WE regret to have to announce the death on the evening 
of the 8th inst. of Mr. W. E. Blake, the superintendent of 
the Metropolitan District and the Tube railways of the 
London Electric Railways Company. Mr. Blake had 
been superintending the clearance of the line after a coach 
had been derailed a few weeks ago between the Temple 
and Blackfriars Station, and when entering a train from 
off the ballast slipped and grazed his leg. He unfortunately 
neglected the wound, and blood poisoning set it. Even- 
tually his leg had to be amputated, but he failed to recover 
from the operation. Mr. Blake started, when a boy, as 
& junior clerk on the District, and to him, probably more 
than to any man, we are indebted for the very fine services 
on the electrically operated railways of London. They 
are now very much overcrowded, and great congestion 
prevails, but for this state of affairs the war conditions 
are largely responsible. 


Tae London members of Parliament have been holding 
an informal inquiry into London traffic conditions, and at 
& meeting on the 6th inst. it was stated on behalf of the 
interests which control the Metropolitan District Railway, 
the Tubes—except the Great Northern and City—and the 
London General Omnibus Company that from 1914 to 
1918 the total traffic carried by them increased by 
92 million passengers a year. As, owing to fewer omni- 
buses being available, there were 60- million fewer omni- 
bus passengers, 152 millions, or 69 per cent., more pas- 
Sengers had to be carried by train. Dealing with the 
railways, it was said that since the outbreak of war not a 
Single new car had been bought for the Tubes. If @ car 
broke down it was impossible to repair it, and so the 
number on the District was reduced from 544 to 504. The 
introduction of the eight-hour day would necessitate the 
engagement of 700 more skilled men to maintain the cars 
at their present level, and £24,000 would have to be spent 
on machinery. Despite the difficulties, the car mileage 
- = District had been increased by 4.3 per cent. during 

war. 





Notes and Memoranda. 





Iv is estimated that the production of nitrogen in Ger- 
many has been increased fivefold in connection with the 
war and that it will shortly amount to 500,000 tons a year. 


AccorDING to the Indian and Eastern Engineer, some 
brick tanks 20ft. in diameter by 10ft. deep, built for the 
Eastern Bengal Railway, were made water-tight by the 
addition of raw sugar to the mortar. 


A 550-ron reinforced concrete ferry-boat, which was 
recently constructed at Singapore for the Federated Malay 
States, dropped 6ft. on to the ways during launching. 
Several large holes were knocked through her 3in. thick 
sides, but she was repaired in four weeks and has since 
proved to be none the worse for the experience. 


Six large return tube boilers salved from the wreck 
of the ss. Bear on the Northern California Coast were 
transported a distance of 21 miles along the coast by 
rolling on the beach. Each boiler was 12it. long by 
13ft. 8in. diameter, and weighed 45 tons. A donkey 
engine and wire rope were employed to roll the boilers in 
stages of a quarter of a mile. Rocky obstructions were 
blasted away and a rough roadway made with logs. 


THE final conclusion arrived at by Dr. J. E. Stead in a 
paper on * Blast Furnace Slags in Concrete,’’ read before 
the Cleveland Institution of Engineers, is that such engi- 
neers who bar slag as an aggregate in reinforced concrete 
have been unnecessarily cautious, for the evidence from 
all sources is that suitable slag is superior to limestone, 
trap rock and pebbles for any kind ot concrete, and that 
the sulphur in the slag does not attack or corrode the iron 
or steel bars bedded in the concrete, but is itself protective 
against corrosion. 

THe Kélnische Volkzeiteng states that machines 
formerly used at Krupp’s Essen works for pressing 
hollow shells are being used partially for the manu- 
facture of seamless tubes. Instead of high-grade 
steel for armour plates, common crucible steel is 
used in the rolling mills for 10-12 cm. plates, from which 
locomotive bar frames are manufactured by the oxygen 
cutting process. Other departments in the works are 
producing machine, engine and ships’ parts, ore crushers, 
and special forged tubes for use in extracting nitrate from 
the air. 

THE benefactions to universities and colleges in the 
United States are far in excess of those devoted to such 
institutions in the United Kingdom. The total amount 
of gifts and bequests to universities and colleges in the 
United States in the year 1913-14, excluding grants by 
the Federal Government, different States, and muni- 
cipalities, was more than £5,000,000. Of this amount 
nearly £4,000,000 was for endowment, giving double the 
income derived from all the endowment tunds of the whole 
of the modern universities and university colleges of 
England and Wales. 

SomE tests have been carried out by Dr. J. E. Stead to 
determine if slag wool had the effect of inducing rust on 
steel. A pclished knitting needle was inserted in the 
centre of a cylinder of compressed slag wool about jin. 
thick. The samples were immersed and saturated in 
water and then allowed to dry in a warm place. After 
drying they were again immersed in water and again 
allowed to dry, this operation being continually repeated 
during ten weeks. The needles were drawn periodically 
for examination to see if they had rusted. No rusting 
was observed at the end of ten weeks. 


Tue Hydro-electric Department of Tasmania is making 
an examination of the possibilities of the King River in 
connection with the development of power to meet antici- 
pated demands on the West Coast of the island. It is 
thought that 30,000 horse-power can be developed there. 
The Read-Rosebery mines will probably need 20,000 
horse-power in the first instance for the production of 
electrolytic zine. It is likely that the works will be situate 
near Zeehan, about 23 miles distant trom the power- 
house. The ores of these mines are argentiferous zinc- 
lead sulphides, the zinc contents of which have hitherto 
been unrealisable, but will now be separated from the 
gold, silver, and lead, and made marketable. 


THE income from endowments of the eighteen univer- 
sities and university colleges of England and Wales in 
receipt of Exchequer grants amounts to about £100,000. 
Manchester receives about £23,000 annually from endow- 
ments, or 27.5 per cent. of its annual income, whereas 
King’s College, London, receives only £620, or 1.6 per 
cent. of its income. Manchester University, Liverpool 
University, and University College, London, together have 
nearly half the total income from the endowments of the 
universities and university colleges in England which 
participate in the Exchequer grant. In general, it may 
be said that these institutions derive about one-third of 
their total incomes from parliamentary grants. 


In a recent paper on “ Modern Explosives,” read before 
the Society ot Engineers, Professor J. Young gave the 
following definitions of low and high explosives :—Low 
explosives are substances which burn regularly in layers 
until the whole is consumed. The rate isonly a few centi- 
metres per second, and such are suitable for use as pro- 
pellants in guns or rifles.- By regulating the size of the 
pieces of explosive the time of combustion can be controlled 
and made to suit guns of different lengths. High explo- 
sives are substances which detonate at a rate varying 
with different substances from 3000 m. to 10,000 m. per 
second. In detonation a wave or vibration set up by 
shock or sudden heating, or both, runs through the sub- 
stance, decomposing each molecule into its elements. 
The true detonating action can take place only in sub- 
stances which are definite chemical compounds, such as 
nitro-glycerine, trinitrotoluene, and such like. But when 
one of these substances is distributed throughout a porous 
mixture of the gunpowder class its detonation causes the 
almost instantaneous combustion of the mixture, and any 
such rapid action is usually called detonation. Most 
modern blasting explosives have this constitution, and 
as their rate of detonation is less than that of pure com- 
pounds thoy are less shattering in theiv-action. Their 
rate of detonation is usually between 3000 m. and 4000 m. 
per second. 





Miscellanea. 





A BOREHOLE is to be put down on the Braes, Salcoats, 
with the object of testing the existence of minerals. 


Tue possibility of establishing a Portland cement 
making industry at Jaffna, Ceylon, is being investigated. 

Eprnsurcu Corporation has decided to adopt the over- 
head trolley system for the electrification of the city 
tramways. 

TricNMouTH, Devon, is considering the installation of 
an electric light plant in preference to extending the 
existing gasworks. 

At the general engineering congress which is to be held 
at Batavia, Java, during May of next year, the pr i 
will be conducted in both English and Dutch. 

THE complement of the new United States battleship 
Idaho is said to number 1407, or nearly double that of the 
Dreadnought. The displacements are given as 32,000 
and 17,900 tons respectively. 

Ir is estimated that the proposed tunnel under the mouth 
of the Inland Sea of Japan at Moji will cost about 
£2,000,000, and that it will take ten years to complete. 
The length is given as 3} miles. 

Ir has been decided, by the Governments concerned, 
that the best location for the reservoir which is to be formed 
for regulating the river Murray, Australia, is just below 
the junction of the Mitta Mitta River. 

Neat cement is being used for making the joints on 
cast iron water mains at Portland, Ore. The joints are 
kept moist for about forty-eight hours after being made, 
and are said to be quite satisfactory. 

ALL the copper mines of Australia, with the exceptions 
of Mount Morgan and Mount Lyell, have, according to the 
Times, closed down on account of the large stocks of metal 
which have accumulated during the last six months. 

THE trial run of tramcars on the elevated line between 
Tokyo Station and Manseibashi has taken place. The 
construction of the elevated tracks on the section has 
taken nearly three years and cost about £300,000. 


In view of the large number of applications for shares 
made by the employees of the Palmer Shipbuilding Com- 
pany, Jarrow, the original amount of £25,000, which was 
set aside for this purpose has been increased to £50,000. 


Ir is intended to hold a special session of the Institution 
of Automobile Engineers during the period of the Olympia 
Motor Show, which will be arranged in such a way as to 
give members an opportunity of meeting the president 
and Council and to bring them into closer touch with each 
other. 

THE new oil refinery at Skewen, near Swansea, the erec- 
tion of which has just been commenced, will be, it is said, 
the first refinery of any importance erected in the United 
Kingdom for the purpose of the complete refining of 
imported crude petroleum and extracting the lighter 
products. 

Wuar is claimed by the Iron and Coal Trades Review to 
be a record for this country in the production of mild 
steel was recently obtained by the Redbourn Hill Iron and 
Coal Company, where nearly 1104 tons of steel were pro- 
duced in a week from one 60-ton furnace working with 
cold charges. 

THE eighth number of the Journal of the British Science 
Guild, containing a report on industrial research and the 
supply of trained scientific workers, particulars of the 
British Scientific Products Exhibition, 1918, &¢., may be 
obtained on application to the Secretary, British Science 
Guild, 199, Piccadilly, W. 1. ‘ 

A Brtt has lately been approved by the Spanish Govern- 
ment providing concessions in favour of the creation of 
new industries or the development of those already 
existing. This law will afford special protection to ship- 
building, mining, the manufacture of metal goods, agri- 
culture and stock-raising, hydro-electric exploitation, 
chemical and textile manufactures, and graphic industries. 

As the outcome of a recent address on mechanical 
haulage, by Mr. T. Diamond, of the Park Coal Company, 
the Cardiff Rotary Club has decided experimentally to 
determine the comparative costs of steam, petrol, and 
electrically driven vehicles. Mr. Diamond has had two 
years’ experience of a 2-ton electrically driven wagon. 
The weekly cost of current was about 15s. and the wagon 
delivered upwards of 60 tons of coal per week on a mileage 
ranging from 180 to 200 miles. 

In the House, on the Ist instant, the.-Home Secretary 
said that he had no power to fix or control omnibus fares 
in London, but as the matter was one of importance, he was 
making certain inquiries in the matter and the London 
General Omnibus Company had agreed to put full informa- 
tion at his disposal. To a further question as to whether 
the right hon. gentleman would use his influence with the 
President of the Board of Trade to get the question of 
London traffic referred to a Joint Select Committee of 
both Houses no answer was returned. 


Tue Board of Trade Journal states that a company, 
entitled the Provincial and District Electric Companys 
is being formed in Holland for the purpose of establishing 
electricity works and supplying electrical energy for light- 
ing and industrial power in North Holland. Only public 
bodies can become shareholders, and they will be provided 
with current at cost price for distribution in their own 
districts. ‘The capital is fixed at 39,000 gulden, split up 
into six equal shares, of which North Holland will take 
three and Amsterdam and Haarlem two and one respec- 
tively. 

A coop record in wooden shipbuilding was made during 
the war at the Three Rivers yard of the National Ship- 
building Company, Quebec, which built a number of 
1500-ton vessels 204ft. long for France. The record con- 
sisted of the moulding, cutting, boring, assembling, and 
erecting of the complete number of frames for one vessel 
within four working days of nine hours each. This was 
achieved by a working gang of fifty-six men, and is the 
more remarkable when it is considered that about 80 per 
cent, of these men had never beep engaged in ship work 
previous to October, 1917, 
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MOTORS FOR SHIPS’ AUXILIARIES 
LAURENCE, SCOTT AND CO., LIMITED, NORWICH, ENGINEERS 
(For desoription see page 478) 
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FIG. 12—DECK WINCH MOTOR WITH MASTER CONTROLLER 


FIG. 11—DECK WINCH MOTOR WITH MASTER CONTROLLER 





























FIG. 14--SERIES-PARALLEL CONTROLLER FOR 150-H.P. WARPING CAPSTAN 


FIG. 13—DECK WINCH MAIN CONTROLLER 
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FIG. 15—STEERING GEAR EQUIPMENT FIG. 16—STEERING GEAR EQUIPMENT 
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Agents Abroad for the Sale of The Engineer. 


NOS AIRES.—MrrcHex.'s "Boor Srors, 576, Cangallo 
atte —KELLY aND WALSH , Shanghai and Hong. Kong. 
EGYPT.—Carzo Express AGENCY, 1 near Shepheard's Hotel, Cairo. 
FRANCE.—BOYVEAU AND . Rue de Ja Banque, Paris. 
AND Cm, sti Bld. 8t. Germain, ary 
INDIA.—A. J. CoMBRIDGE AND Uo., Bombay ; THACKE AND Co 
LimiTep, SPINK AND *Calcutts. 


Bombay. THACKER, 
ITALY. —MAGLIONI AND STRINI, 307 Corso, eee; 3 Faieeae TREVES, 
Como Umberto Live. Rome; Fasrauis Boooa, Rome : 


Uxeico Horru, Milan. 
JAPAN —Maruzen Co., Tokyo and Yokohama 
AFRICA, a Dawson AND Sons, Loire, 7, Sea-street (Box 489), 


J. C. hcl anp Co., Johannesburg, East London and 
n. 


Grahamstow: 
AUSTRALIA.—Gorpon snp Gorcs, Iamrrep, Melbourne, Sydney and 
Brisbave, Perth, &c, 
MELVILLE AND MULLEN, Melbourn 
ATSINSON AND Co., Grushas-strert, Adelaide. 
CANADA. Oe W., AND Bons, Luosrep, Manning-chambers, 
‘oron 


. Limrrep, 132, Bay-street, Toronto. 


GORDON AND GOTCH 
Montreal. 


MonTREAL News Co., 386-388, St. James-street, 
Toronto News Co., 42, ben street, Toronto. 
CEYLON.—WWAYARTNA AND Co., mbo, 
JAMAICA.—EDUCATIONAL SUPPLY Co.. Kingston. 
NEW ZEALAND.—GorpDON AND GorTcH, Limirep, Welinsien and 
Christchurch ; Ueron AND .» Auckland ; 
J. WILson CRAIG AND Co. .» Napier. 
STRAITS SETTLEMENTS.—Ket.iy anp Watsa, LimiTep, Singapore. 
UNITED STATES OF AMERICA.—INTERNATIONAL NEWS . 83 and 
5, ov street, New York; SUBSCRIPTION News Co., 
ADV ERTISEMENTS— 
Sole Le ne for the U.8.A.: Tue Brrr 
Press, Inc., 1104, Cunard iuilding. 
Nassau-street, New York. 


SH AND COLONIAL 
Chicago, and 150, 
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SUBSCRIPTIONS. 
THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations: or it can, if preferred. be 
supplied direct from the office on the following terms (paid in 





advance) :— 
Half-yearly (including double ber) £1 3s. 6d. 
Yearly (including two double numbers) £2 7s. Od. 


If — — an extra charge of two shillings and sixpence per annum 
wi 

Foreign Subseriptions will, until further notice, be received at the rates 
given below. Foreign subscribers paying in advance at these rates 
will receive THE ENGINFER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER and 
accompanied by letter of advice to the Publisher. 

THIN PAPER COPIES. THICK PAPER COPIES. 


Half-yearly .. £1 oy 9d. te yearly .. £1 7s. Od. 
neatly sc ce 6d. arly £2 14s, Od. 
wi Giterence' to cover extra postage.) 


Canadian Subscriptions : 
Thin paper edition .. £2 5s. Od. perannum. 
oe ee £2. us. 6d. -” 


ADVERTISEMENTS. 


The charge - Situations Open and Wanted Advertisements of 
four lines and under is four shillings. and one shilling per line for 
each additional line up to one inch. When an advertisement 
measures an inch or more the charge is twelve shillings per inch. 
The rates for all other classes of Advertisements. other than = 
mentioned above, are included in “Tak ENGINEER Directo 
which is sent post free on application. All single advertigmpecie 
from the country must be accompanied by a remittance in payment. 
Serial Advertisers can alter the text and illustrations as desired, 
subject to the approval of the Proprietors of Tuk ENGINEER. Alter: 
nate Advertisements will be inserted with all practical r ——, 
but regularity cannot be guaranteed in any such case. except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before TWO o’clock 
on Thursday afternoon, and in consequence of the necessity for going 
to press early with a portion of the edition, ALTERATIONS to STAND- 
ING ADVERTISEMENTS must arrive not later than ELEVEN o’clock 
on the SATURDAY previous to the day of publication. 

Letters relating to Advertisements and the Publishiny Department of yo 
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addressed to the Editor of THE ENGINEER 





Postal Address, 32, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, “ Engineer Newspaper, Estrand, London.’ 
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PUBLISHER'S NOTICES. 


*,* With this week's number is issued as a Supplement a two-page 
drawing illustrating a Marine Type Water-tube Boiler. Every copy 
as issued by the Publisher includes a copy of this Supplement, and 
Subscribers are requested to notify the fact should they not receive it 


*.* If any Subscriber abroad should receive THE ENGINEER in an 

perfect or mutilated condition, he will obtige by giving prompt in 

Jj mation of the fact to the Publisher, with the name of the Fe 
tarough whom the paper is obtained Such inconvenience, if suff 

can be remedied by obtaining the paper direct from this office 
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DEATHS, 





On the 8rd May, at Kincraig, Cutcliffe Grove, Bedford, 
James Reip, aged 73, for 44 years connected—for many ag as 
works manager—with Messrs. W. H. Allen, Son and Co., ks 
Bedford. 

On the 11th May, at 1, Highmore-road, Blackheath, 8.E., 
RIcHARD Davip SANDERS, M.L. Mech, E., aged 76 years. 
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The Renovation of the Navy. 


Reports which have long been current regarding 
the pending removal from the active list of a consider- 
able number oi obsolete warships were confirmed by 
Dr. Macnamara’s statement in the House of Commons 
on May 7th. That the close of hostilities would 
witness a drastic weeding-out of inferior material was 
foreseen by all who are conversant with naval affairs, 
but it is doubtful whether many were prepared for 
such a comprehensive clearance as the Admiralty 
has announced. Upwards of 170 vessels, condemned 
as no longer effective, will be put up for sale as soon 
as they have been stripped of their guns and movable 
equipment. As a study of the list reveals, the effect 
will be to place the British Navy on a purely Dread- 
nought footing so far as its capital units are concerned. 
Since the original Dreadnought was laid down in 1905, 
it has taken only fourteen years to complete a revolu- 
tion quite as epoch-making as was the transition from 
wooden three-deckers to ironclads in the middle of 
last century. Very early in the war it was realised 
that against ships of the all-big-gun type the best 
| pre-Dreadnoughts were worse than useless, being 
mere death-traps for brave men. For a time our 
margin over the enemy was not large enough to allow 
us to depend on Dreadnoughts alone, but as new ships 
passed into service the pre-Dreadnoughts were 
detached from the Grand Fleet and employed on sub- 
sidiary operations. Their weakness lay in the low 
power of their armament and in their vulnerability 
to gunfire and underwater attack. They added little 
or nothing to the,real_strength of the Navy, and no 
useful purpose would have been served by keeping 
them on the active list. Hence the Admiralty’s 
decision to repeat the “ scrapping ” operation which 
Lord Fisher initiated when he became First Sea Lord 
in 1904. 

Practically every battleship class anterior to the 
Dreadnought is represented in the list, the only 
exceptions being the “semi-Dreadnoughts” Lord 
Nelson and Agamemnon, which are to be retained in 
service as part of the Reserve Fleet. Of the eight 
ships of the “ King Edward ” class, two were lost in 
the war, the Africa, Dominion, and Hindustan are to 
be disposed of, and the remaining three are now 
employed as depét ships. When completed in 1905-06 
these vessels were considered almost the last word in 
battleship design, and together they formed the finest 
homogeneous squadron in the world. They were the 
last ships to be designed by the late Sir William White. 
Another noteworthy class disappears completely with 
the sale of the Albemarle, Duncan, and Exmouth. 
Originally there were six of these ships, comprising 
the “ Admiral ” class, but the Montagu was wrecked 
in 1906 and the Cornwallis and Russell were sunk in 
the war. Having an extra knot of speed and thinner 
armour than contemporary battleships, they have 
some claim to be regarded as forerunners of the battle- 
cruiser. Further down the list are ships of the 
“Queen,” “‘ Formidable,” ‘‘ Canopus,” and “ Majes- 
tic” classes, all famous types in their day. Of the 
Majestic it may be said that she set the fashion in 
international battleship design for ten years. The 
Redoubtable—ex-Revenge—sole survivor of the old 
“ Royal Sovereign ” class, is now marked down for 
sale after a varied and useful career which began in 
1892. She was the only representative of her class 
to take an active part in the war, being attached to the 





“scratch ” squadron which bombarded the Belgian 





coast in 1914. Our armoured cruisers suffered heavily 
during the war, and the fighting value of those that 
survive is small, but as they are useful ships for 
training and other peace duties, the majority of them 
are to be retained. The most modern cruiser on the 
sale list is the Duke of Edinburgh, completed in 1906. 
She was never a successful ship, her freeboard being 
so low that the 6in. guns on the main deck could not 
be fought in heavy weather, and her speed of 22.8 
knots was quite inadequate. Her Thames-built sister 
ship, Black Prince, was sunk at Jutland, together 
with the Defence and the Warrior. It is now generally 
admitted that the construction of these large cruisers, 
which were deficient in speed, protection, and gun 
power, was a costly mistake; yet the design of the 
“ Effingham ” class, now building, indicates a rever- 
sion to this dubious type. The Effingham and her 
sisters are of 9800 tons, and are expected to attain 
30 knots. The armament consists of seven 7.5in. 
guns, and, as they are coal-burning ships, the com- 
plement. will be very large. - It is certain, therefore, 
that they will be expensive to maintain in commission. 
The armour protection—as noted in Sir E. Tennyson 
d’Eyncourt’s recent paper—is so meagre as to be 
practically non-existent, and the ships will thus be 
unable to withstand heavy punishment. On the 
whole the Effingham does not appeal to us as a type 
which it is desirable to multiply, even if it is deemed 
expedient to finish the first four, only one of 
which, we understand, is nearing completion. The 
older armoured cruisers, viz., the “‘ Drake” and 
“ Cressy ” classes, are to go, together with most of 
the protected cruisers launched more than fifteen 
years ago. In the ordinary course of events the 
majority of these vessels would have been scrapped 
before now, but during the war they proved extremely 
useful for patrol and convoy work. Now that the 
emergency is over we can afford to dispense with 
them, more especially as we are well provided with 
modern light cruisers, of which we possess about 
70, with speeds of 25 knots and over, besides several 
others under construction. In no category is the 
process of renovation to be more drastic than in 
that of destroyers. Over 100 of these vessels are to be 
withdrawn from the active list, and, generally speak- 
ing, all boats above ten years of age are to be dis- 
posed of. They range from the earliest “ 30-knotters ” 
to the comparatively modern “ Tribal” class, built 
in 1906-1910. It goes without saying that after the 
tremendous strain of four and a-half years of war 
service most of our older destroyers would require a 
thorough refit—including new boilers, and in some 
cases new machinery—if they were to be of any further 
use, but it is equally clear that they are not worth 
the heavy outlay their renovation would involve. 
Thanks to our huge war programmes, we have an 
abundance of modern destroyers, so that the bulk 
of our older material can be sacrificed without a 
qualm. It is further proposed to get rid of all the 
torpedo boats, with the exception of the 30 odd oil- 
fired turbine boats built as “ coastal destroyers ” in 
1906-1909, and 21 are to be sold immediately. Among 
the submarines ear-marked for the ship-breaker are 
most of those composing the “ B ” and “ C ” classes, 
which have ceased to be effective. It is interesting to 
note that several of the “B” class were converted 
into surface patrol craft during the war, their electric 
motors being removed. 

#& From the foregoing account it will be seen that every 
class in the Navy, excepting Dreadnoughts and battle- 
cruisers, is affected by the “combing-out ” policy 
which the Admiralty has decided to apply with such 
vigour. The result will be to disburden the establish- 
ment of a great mass of material the retention of which, 
while it would contribute nothing to the real fighting 
strength of the Navy, would represent a heavy charge 
on the national revenue. To the average layman a 
warship is a warship whatever its age or condition, 
and it is possible that the public may suspect the 
naval authorities of going too far in their zeal for 
economy. For that reason it is desirable to emphasise 
the fact that few, if any, of the vessels now on the 
sale list could be usefully employed even if hostilities 
broke out afresh in the near future. There is no 
question of weakening the Navy. On the contrary, 
the Navy will be all the stronger when it has been dis- 
encumbered of so many third-rate ships that absorb 
men, money, and labour out of all pepees to their 
fighting value. 


Railway Fares. 


THE continuance of the 50 per cent. increase in 
fares is a serious matter, but there are very good 
reasons for it. It is, however, a thousand pities that 
Mr. Bridgeman, in the debate on the question last 
Wednesday week, was apparently inaccurate in 
certain figures which he gave to justify the retention 
of the advanced fares, He said that, owing to the 
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war, the ordinary repairs and new construction had 
fallen seriously into arrears ; that in normal times in 
Great Britain 3 per cent. of the rolling stock was 
under repair, and something like 10 per cent. of the 
locomotives, but that at the present time 10} per cent. 
of the passenger coaches and 20 per cent. of the loco- 
motives were under repair, whilst 400 locomotives 
and 1600 passenger vehicles were overseas. In pass- 
ing we would, in order that the true value of the 
latter figures may be known, observe that they 
represent but 2 per cent. of the total locomotives in 
England and Wales and 3.5 per cent. of the carriages. 
We do not propose to challenge the accuracy of any of 
Mr. Bridgeman’s details as to the proportions of power 
and stock out of service ; they are a true representa- 
tion of the facts as we know them. But they are 
put in the wrong perspective by errors in the figures 
given as to the conditions in normal times. In the 
new form of accounts the number of locomotives, 
carriages, and wagons which are “ under or awaiting 
repair at end of year” has to be given. On turning 
to the reports for the year 1913, we find that on the 
eleven leading English railways—which owned 92 per 
cent. of the locomotives in England and Wales—on an 
average 15.5 per cent. of the locomotives were out of 
service for repairs at the end of that year. The same 
report tells us that these companies—which owned 
93.6 per cent. of the carriages—had, at the end of 
1913, 8.2 per cent. of them out of service for repairs. 
True, Mr. Bridgeman’s figures referred to Great 
Britain, and we mention only the eleven leading 
English companies, but as the latter owned 78 per 
cent. of all the locomotives in the whole of the United 
Kingdom and the same proportion of carriages, our 
figures would need little modification were we to 
cover the whole of the railway system. 

The apparent inaccuracy of the comparison between 
normal times and the present did not end with these 
records as to power and stock awaiting repairs. Mr. 
Bridgeman proceeded to remark that the ordinary 
annual requirements to keep up stock in normal 
times was six or seven hundred new engines per year, 
and that during the war something like one or two 
hundred had been constructed annually. To get 
norma! conditions as to the number of additional 
engines it would appear to be sufficient to com- 
pare the number at the end of 1913 with those at 
the end of 1912. Suoh a comparison of the table 
gives an increase of 1373 locomotives for England 
and Wales. But this increase is more apparent than 
real, and is, we submit, greatly affected by the fresh 
and complete census of the locomotives and rolling 


stock which the new accounts and returns required 


in 1913. Thatwe are right in this conclusion is shown 
by the fact that the increase for 1912 was only 98 
over that for 1911, and that the total for the eleven 
leading English companies was only. 35 higher in 
1914 than in 1913 ; three of these companies reduced 
their stock and two did not alter it. No doubt Mr. 
Bridgeman intended renewed engines to be included 
in his six or seven hundred, but such engines num- 
bered 309 only for the eleven companies, which, if 
assuming that all the railways of the kingdom made 
the same proportion of renewals, means that less 
than 400 engines were renewed. Proceeding, he said 
that the normal new construction in coach building 
was 6000 new coaches a year. Here Mr. Bridgeman 
got out of his depth entirely. When we say that 
there were under 55,000 carriages in the whole of the 
United Kingdom at the end of 1913 it will be seen 
how incorrect such a statement was. As a matter of 
fact, the tendency of recent years has been to increase 
the aggregate of seating accommodation by replacing 
coaches needing renewal by larger vehicles, and the 
result in the matter of the number of vehicles has 
been to effect decreases. Thus the eleven companies 
we have referred to had 112 fewer passenger vehicles 
at the end of 1914 than at the end of 1913, and in 
the whole. of the kingdom there were 126 fewer at 
the end of 1912 than in 1911. Supposing here, too, 
renewals were meant to be included, the number for 
the whole of England and Wales, based on the eleven 
companies’ work, was only 640 in 1913. Possibly 
Mr. Bridgeman had six hundred in his mind when 
he said six thousand, and was wrongly reported. 
These remarks of ours are not intended to convey 
the impression that the condition of locomotive 
power and of rolling stock is better than has been 
represented. The contrary is the case; there is a 
deal, a great deal, of leeway to be made up. What 
we criticise is, first, the—quite unintentional, we 
believe—inaccurate basis of the comparison between 
the present and pre-war days. We suggest, secondly, 
that the arguments used for the retention of the 50 per 
cent. increase in fares are not those which might, 
and should, have been used. There is, we admit it, 
a decrease of power and rolling stock, but there 
is a corresponding -decrease in freight traffic to 


balance the loss of power, whilst the diminished 





accommodation for passengers should be met by the 
better loading of trains secured by the war-time 
practice of co-ordination of passenger train services. 
Our third objection is that there are half a dozen 
reasons that are sufficiently convincing for keeping 
up the fares without using figures that will not 
hold water. The increase n fares is only in line 
with the higher cost of every article that has to be 
purchased. We recognise the weakness lying in this 
particular argument, in that goods rates have not 
been increased. Let us, however, be thankful for 
this omission. Had they gone up, an opportunity 
would have been found to pass on the increase over 
and over again until it reached the consumer. An 
advance in passenger fares is an incidence that cannot 
readily be made the plea for higher prices in any com- 
modity. And when all is said and done, passengers, 
in most cases, get good value for their money. 


Electric Furnaces. 


THE very considerable developments which have 
taken place in this country during the war in electric 
steel melting and refining, and which formed the 
basis of an instructive discussion at a joint meeting 
of the Iron and Steel Institute and the Institution of 
Electrical Engineers last week, raises an interesting 
controversy regarding the future of this branch 
of our steei industry. The demand for these 
furnaces arose mainly because of the shortage of 
steel, and a considerable number was _ installed 
for the purpose of melting and refining the large 
quantities of steel scrap and turnings available in 
the country. The furnaces were put to work where 
this scrap material was accumulating in sufficient 
quantities, and manufacturers preferred to install 
their own furnaces to convert their scrap steel direct 
into castings, ingots, shells and steels for special 
purposes, rather than dispose of it to the metal 
merchants. The proposition was considered to be 
commercially sound in the special circumstances, in 
spite of the high price of the electrical energy con- 
sumed in the process. It had the further national 
advantage of relieving the already congested rail- 
ways, since it was no longer necessary to transfer 
the scrap material from the works where it was pro- 
duced to some other steel works, possibly in another 
part of the country, in order that it could be utilised. 
The conditions are now, however, already consider- 
ably modified, and economy in cost of production 
must: be judged by the standards set in those countries 
where the natural resources have been developed to 
provide cheap electrical power. The result is that 
owing to the relative high price of electrical energy 
in this country, some authorities consider that the 
future activity of the electric furnace will bé very 
limited indeed. Taking the power consumption of 
the steel furnace at 650 units per ton, and the price 
per unit for this country at 0.75d., the cost of power 
per ton of steel produced totals over £2, whereas in 
other countries more favourably placed the price 
would be a matter of a few shillings. It should, 
however, be possible for our electric supply autho- 
rities to grant special terms to users of the electric 
furnace, on the condition that the furnaces were 
operated to improve the load factor of the station. 
These furnaces must be a source of considerable 
revenue for the supply authority, and now that the 
disadvantage due to the peaky nature of the load 
has been largely overcome by means of automatic 
control of the electrodes, it is to be hoped that the 
supply authority will be able to make concessions 
to the furnace user in preference to losing so valuable 
a load. There are also possibilities of cheaper power 
with the advent of the super power station. Although 
there is considerable scope for improvement in the con- 
struction and working of the electric furnace, further 
developments will benefit all users of the furnace by 
reducing the proportionate cost of power to total cost 
per ton of steel. It is curious, by tke way, that prac- 
tical requirements should have ousted the induction 
furnace from the market. This furnace, first suggested 
by Mr. de Ferranti as long ago as 1897, embodies the 
most direct method of heating the charge, and elimi- 
nates the troublesome electrodes of the arc furnace, 
and yet it has been practically displaced by the arc 
furnace, despite the defects and drawbacks of that 
type, which were alluded to in the discussion to which 
we have referred. We have here another example of 
a common experience that the best scientific solution 
of a problem is not always the best industrial solution. 








INVESTIGATIONS as to the possibility of increasing the 
storage of water for supplying Sydney, New South Wales, 
have shown that a reservoir could be formed on the Avon 
River having a greater capacity than that now being con- 
structed on the river Cordeaux. 





Institution of Mechanical Engineers 





THERE was a very satisfactory attendance of members 
and visitors at the Engineers’ Club, Manchester, on 
Tuesday evening, May 6th, to hear Dr. Hatfield’s paper 
on the ‘* Mechanical Properties of Steel, with some con. 
sideration of the Question of Brittleness.”” Mr. Harold F. 
Massey presided, and after the author had rather briefly 
alluded to a few of the chief points in his paper, the subject 
was thrown open for discussion, The chairman in his 
opening remarks referred to a common cause of trouble 
in connection with piston-rod breakages in steam hammers, 
He asked the author for information as to how to prevent 
fracture of these rods. He also suggested that the time 
factor might have some influence on tests, and mentioned 
some simple experiments which he had carried out in 
that connection with a small composite bar made of hemp 
and glue. 

Mr. P. Peakman said the author had struck nearer to 
the truth of the mechanical properties of steel than had 
hitherto been reached. Referring to the paper, he asked 
Dr. Hatfield, in connection with the remarks on page 23 
regarding quenching, whether he thought that the tem- 
pered specimen alluded to, if allowed a period of rest, 
would give the same results. Mr. Peakman referred to 
tests he had made with German turbine discs. These, 
he said, had a high manganese content, and he had never 
known one to fail. He said that engineers had not yet 
realised the value of the elastic tests of steel, and men- 
tioned a new method of testing which had not yet been 
described, in which tearing thin strips off the test piece 
formed a feature. 

Mr. S. Brayshaw said the Brinell hardness test gave a 
fair indication of the quality of the steel all round, given 
** successful hardening and suitable tempering.” These 
points, he said, were of essential importance, and the 
inference to be drawn from his remarks was that they 
were not so easily obtained. He said that there was a 
tendency on the part of engineers to adopt too many kinds 
of steel, rather than to rely on the suitable heat treatment 
of fewer kinds. He complimented the author on the 
diagram on page 36, and said he would like to see the 
information given therein carried still further. 

Mr. D. Adamson expressed some disappointment that 
the author in his paper had not given much guidance to 
engineers. He said authors should deal more elementarily 
with subjects of the kind. An interesting feature of the 
author’s experiments was the local piling up of stress at 
a crack. Why did cracks occur? Bending was not the 
only cause. 

Mr. Carrington, in a few remarks, commented upon the 
variation in the results obtained from similar materials 
under the Izod test, and wanted an explanation. 

Mr. Hayes considered the paper very well balanced. 
All kinds of tests had been thoroughly reviewed. He said 
engineers would have to fix their own standards for steel 
by choosing specimens which had stood tests. He 
wondered whether it was wise to co-ordinate such a large 
number of tests. In referring to the effect of cold work on 
steel, he said the result was to harden it, and had known 
@ piece of steel hardened 160 per cent. by the Brinell test. 
He did not agree that the speed of application of the 
impact test was of no account, and instanced the trick of 
cleaving a block of lead suspended from threads by a 
sharp blow of a sword. He said that fractures under 
impact chose the ferrite constituent for the point of 
rupture. ‘ 

Mr. Bright made some remarks on the shell-discard 
steel mentioned by the author. He said many of them 
had to deal with that material recently, and that the figures 
given in the paper varied considerably from those required 
by engineers for structural purposes. 

Mr. L. W. Shuster said the author’s conclusions con- 
demned as unreliable the single impact test. Referring 
to Table II., he asked if the Izod figure 25 was correct for 
spring steel. Some of the samples tested were not repre- 
sentative, and were very poor, He would suggest that 
the author should amplify the conclusions given on page 41. 

Mr. Burroughs referred to the difference between the 
elastic limit and the yield point, as given in the paper. 
He said this was nearly 100 per cent. He would like to 
know which impact test gave a true result for testing 
material. 

Dr. Hatfield briefly replied to the discussion, with 
which, he said, he was very satisfied and pleased. He said 
it would not be possible to refer to all the points raised, 
but would do so in writing. Speaking of steam hammer 
rods, he said he had had some experience of the troubles 
with these. They generally broke on the night shifts—which 
suggested that they did not get fair treatment. He said 
the best steel for these rods was one with a relatively 
high elastic range, and with a maximum tensile strength 
of 50 to 55 tons per square inch. He said the time factor 
in tests was very important, but had found in the Izod 
test for steel that the speed of application made no differ- 
ence to the results. With regard to the need of tests of 
sound materials, he said that investigations were handi- 
capped because engineers would not give up some good 
examples for testing purposes. German steels, he said, 
were higher in manganese, and this was a good feature. 
He agreed with Mr. Brayshaw that engineers might easily 
limit the number of different kinds of steel used in their 
manufactures, and said as an instance that three or four 
different kinds ought to be sufficient for the building of 
motor vehicles. 





A MEMORIAL service for railwaymen fallen in the war 
was held in St. Paul’s Cathedral on Wednesday last. The 
preacher was the Bishop of Peterborough, and the service 
was attended by members of the Railway Executive Com- 
mittee and many of the chairmen, directors, and chief 
officers of the railway companies. The choir and 
orchestra were under the direction of Lieut.-Colonel W. 
Johnson Galloway, a director of the Great Eastern Rail- 
way. Memorial services were held at the same time in 
the cathedrals at Birmingham, Bristol, and Llandaff. 
The memorial services for North-Eastern railwaymen were 
held on Sunday last in St. Nicholas’ Cathedral, Newcastle, 
the Minster at York, and Holy Trinity Church, Hull. 
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Three-Cylinder Locomotives. 
By H. HOLCROFT.* 


In order to understand clearly the present position of 
the three-cylinder locomotive, it is necessary to review the 
development of locomotives in general, from the early 
days of railways. Probably no machine reflects national 
character so well as the locomotive, and, at least, British, 
French end American engines possess distinct features 
peculiar to each country. British locomotives, both on 
home railways and thuse built for abroad, have the well- 
deserved reputation for first-class workmanship and 
materials for economical working, but above all, for simple 
straightforward design on the soundest lines. In spite 
of greater first cost, British locomotives retain their place 
in the export trade, as their longer life and cheaper running 
and upkeep more than balance interest on capital. The 
Germans made no headway with their locomotive exports 
until they closely studied British practice, imitated the 





the rails may cost the railway, as @ whole, far more through 
track maintenance. No doubt considerations of this 
sort account for the number of four cylinder compounds 
on Central European railways where the track is of but 
moderate weight. The locomotive is therefore always 
somewhat of a compromise between conflicting interests. 

About the time these problems were becoming to be 
generally recognised, the work of the four-cylinder de 
Glehn compounds on the French railways attracted atten- 
tion, and, the Great Western Railway made the remarkable 
departure of buying one of these engines of the ‘4-4-2 type 
from the works at Belfort. The results obtained were 
so encouraging that two further engines, rather larger than 
the first, were purchased. A close study of these four- 
cylinder compounds’ revealed the fact that the 
advantages to be gained were mechanical rather than 
thermal, and the good points of the Walschaerts valve gear 
were also recognised. As a consequence a 4-4-2 engine, the 
North Star, made its appearance and presented an entirely 
novel departure in design, the chief features being four 
high-pressure cylinders, the inside pair, placed well forward 
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characteristic features and then undersold the manu- 
facturers of this country. 

It is fairly evident that successful design lies in pro- 
ducing from a given weight of material, maximum efficiency 
and power at @ minimum first cost, combined with the 
greatest possible simplicity and least number of parts so 
as to reduce upkeep. 

Probably no better example of successful design can 
be taken than the 8ft. single wheelers formerly running 
on the Great Northern Railway. The first of these appeared 
early in the history of that railway, and for nearly forty 
years defied all competition in the running of express 
trains, the type being perpetuated with scarcely any 
alterations in detail until recent times. They gave excel- 
lent results, ran at the highest speeds, and no locomotives 
could have been simpler, although the single wheelers on 
the Midland Railway and other railways ran them closely. 

Apart from the express service the running of passenger 
and goods trains has been performed by four and six wheels 
coupled engines respectively, with two inside cylinders, the 
steam chest being between them with the valves directly 
operated by Stephenson link motion. Under the condi- 
tions prevalent on British railways, this arrangement has 
proved the best possible, and has been adhered to almost 
from the commencement. 

The increasing demands of the traffic department even- 
tually called for larger cylinders and higher boiler pressures. 
On account of the restricted width between frames and the 
necessity of lengthening the bearings, the valves were 
thereby squeezed out of place. When located on top 
of the cylinders they caused some complication of the 
valve gear by the addition of rocking shafts, although the 
introduction of a radial valve gear by several railways 
simplified matters. Other alternatives offered were to put 
the steam-chests on top or underneath, inclining the centre 
line of valves and motion so as to drive direct by the 
Stephenson gear, but this necessitated undesirable off- 
sets. On the whole the former plan has been the more 
generally adopted, but the design never became really 
stabilised as the old arrangement with the steam chests 
in between, and is rather to be regarded as a transition 
stage in the locomotive. In recent years the more exacting 
demands of the traffic department have banished the single 
wheeler and brought the 4-4-0 and 0-6-0 engines to the 
limits of their power on the heaviest work, both on account 
of boiler capacity and adhesive weight. From this has 
sprung the 4-4-2, 4-6-0, 2-6-0, 2-8-0, and other types. 
On account of the increased length it is necessary in these 
engines to shorten the wheel base as much as possible, 
but with inside cylinders the connecting-rods are then 
objectionably short. On account of this and the heavy 
stresses in the crank axle, outside cylinders have therefore 
become general, but new problems have arisen. The 
longer and heavier rods increase the weight of the recipro- 
cating masses so that the necessary counterbalance in the 
driving wheels produces a heavy hammer blow ; the wide 
cylinder centres greatly increase the swaying and the rolling 
due to the thrust of the crossheads, hence steady running 
cannot be expected, while the wear of wheel flanges is 
mereased. The large engine with two outside cylinders 
may be the best from the locomotive engineer’s point of 
view as to first cost, reliability and maintenance, but the 
locomotive is only a part of the transport system. The 
permanent way engineer must have voice in the matter, 
for even a few heavy engines that sway, roll and hammer on 


* Inmitotion of Locomotive Ruginoes, 











so as to get long connecting-rods, driving the first pair of 
coupled wheels, while the outside cylinders were situated 
well back over the trailing bogie wheels in order to com- 
pensate the weights and drive the back pair. The coupling 
rods therefore merely preserved the position of the cranks 
in the two wheels opposite to one another. ‘The valves 
of the inside cylinders were operated by a special form of the 
Walschaerts valve gear, in which the motion of the cross- 
head, to a reduced scale, replaced the excentric on the 
opposite side of the engine. The inside and outside cranks 
being directly opposite to one another allowed of the valves 
of the outside cylinders being operated by simple rocking 
levers from the inside valve gears. This engine was most 
successful, but in order to make full use of the cylinder 
power the engines following it were of the 4-6-0 type and 
the valve gear simplified by the ordinary form of Wal- 
schaerts gear being adopted. This is now the standard 
express passenger engine on the Great Western Railway. 
The Great Western Railway four-cylinder engines 
were by no means the first. "The Glasgow and South- 
Western brought one out some years ago, but the appear- 
ance was premature and the type could not then success- 
fully compete with the two-cylinder, although theoretically 
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superior. Later, the London and South-Western Railway 
adopted four high-pressure cylinders provided with four 
valve gears for their largest engines, but they made no 
impression on British practice as a whole on account of 
the added complications, for, as previously pointed out, it 
is characteristic in this country to accept only the simplest 
form possible. 

On the other hand, the Great Western Railway engines 
exerted considerable influence, and their lead is due to the 
fact that they appeared at the proper moment in the natural 
development of the locomotive, and also because definite 
mechanical advantages were cheaply bought with the 
minimum of added parts. Other railways have followed 
the lead and four-cylinder engines are now common, so that 
attention has rather been distrgeted from the three-cylinder 
high-pressure engine, which, in the normal course of events, 
should have been evolved from the two-cylinder type. 

The three-cylinder locomotive, both as a compound 
and a high-pressure engine, presents a parallel case to the 
four-cylinder. That is to say, previous attempts to intro- 
duce the type were made many years ago, but, tor various 





reasons, they have not survived competition with simpler 
designs, except for special purposes. The compound 
engines were two-cylinder, but on account of the difference 
in diameter of the cylinders, the design was unsymmetrical, 
and there was difficulty in evenly dividing the horse-power 
developed between the two cylinders, also in getting a large 
enough diameter for the low-pressure cylinder. Three 
cylinders obviously offered a way out of the difficulty 
by producing symmetry and giving more room. In the 
Webb compounds the high-pressure cylinder wes dupli- 
cated while the reverse was adopted in the case of the 
Smith compounds. 

Another special use for three cylinders was in the 
experimental high-speed locomotive on the Prussian 
State Railways. In this case, cranks were arranged so 
that the outside pistons moved together, while the inside 
crank was at right angles to the others. By this means 
the disturbing forces producing swaying and rolling, so 
prejudicial to high speed, were eliminated. 

Another use of three cylinders, with cranks at 120 deg., 
is for suburban traffic. The Great Eastern Railway 
tried a tank engine of the 0-10—0 type designed to compete 
with electric traction. The advantages obtained were 
large cylinder area, good starting effort and even turning 
moment, all allowing of high acceleration. The novel 
feature of this engine was the means of enabling the hori- 
zontal inside cylinder to drive the second pair of wheels, 
for the leading axle was cranked and the connecting-rod 
forked round it. A further special use of three cylinders 
is the Great Central Railway shunting engine for the Wath 
gravitational sidings, where large tractive effort is neces- 
sary in order to push long lines of wagons over the hump. 
The even turning moment makes the best possible use of 
the available adhesive weight so that bigger cylinders 
may be used. The North-Eastern also have an engine 
of this type. 

All the foregoing are special cases and are not, strictly 
speaking, natural developments from the two-cylinder 
locomotive for ordinary traffic p The Great 
Central, however, introduced a three-cylinder high-pressure 
4~4-2 engine, but only on the North-Eastern has this 
design made any headway. The position of the North- 
Eastern Railway “ Atlantics ” and other types is analogous 
to that of the four-cylinder engines on the London and 
South-Western Railway, that is to say, the mechanical 
advantages gained are fully recognised, but the presence 
of three complete valve gears neutralises them in the eyes 
of many. It is argued that a four-cylinder engine with 
two valve gears also has marked advantages and is actually 
simpler than the three-cylinder with three valve gears and, 
from the driver’s point of view, is to be preferred. In 
view of the characteristic feature in British practice to 
accept only the simplest forms, the obvious remedy, in 
order that the three-cylinder locomotive may take its 
proper place, is to eliminate the third valve gear by some 
simple expedient. : 

A 2-8-0 engine has now appeared on the Great Northern 
Railway, in which this is actually accomplished by a special 
arrangement of valve gear of Mr. Gresley’s. The possi- 
bility of constructing three-cylinder engines with two 
valve gears was, however, fully realised at Swindon some 
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years ago, but not until after the four-cylinder engines 
were firmly established. Some possible ways of carrying 
out the proposals are given here, but the theory under- 
lying the gears must first be investigated. 

The subject may be demonstrated graphically in a very 
simple manner by assuming thie motion of any valve gear 
to be harmonic. Actually, of course, the motion is only 
approximately harmonic, therefore it is necessary to 
reproduce the curve exactly in order to find the various 
valve events. On the assumption that it is harmonic, 
the valve gear can be represented by a crank and connect- 
ing-rod whose lengthis such that the angularity is neg- 
ligible—see Fig. 1. The throw of this virtual crank and 
its angle of advance from the main crank will be deter- 
mined by the position of the reversing lever, and, in’ a 
three-cylinder engine, each virtual crank will have the 
same angular advance from its main crank ; consequently 
the three will be at the same angles relative to one another 
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as the main cranks. In order to operate three valves 
with two gears, it is necessary to suppress one of these 
cranks and combine the motion of the other two in such a 
way as to reproduce the motion of the third. 

Fig. 2 shows two cranks, AO and BO, at any given angle 
to one another revolving round fixed centre O, representing 
the motion of two valve gears and operating valves at A* 
and Bt. If A! and B? are linked together, any point D+ 
will have a motion compounded of the two. If A and B 
are joined and a point D taken, dividing the line in same 
proportion that D? divides A!B!, D will revolve round O 
as if it were an independent crank DO and, if the rods are 
long enough, it will give a point D* exactly thesame motion 
as that given to D? by the cranks AO and BO. The 
various positions assumed by the link are indicated by 
dotted lines, and the travel of any point on the link varies 
from @ maximum at the ends to a minimum at the centre. 
The relative angular position of the third motion varies 
with the throw, as will be seen on inspection. In order 
to obtain a motion such as would be given by a third valve 
gear, represented by OC, a lever D°O'C! with fulcrum at 
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O! must be introduced, the ratio of the arms, D*O! to 
O'C!, being the same as DO: OC. The valve at point 
C' therefore has the same movement as would be given 
by crank OC. 

This diagram can obviously be simplified to the form 
in Fig. 3, where cranks AO and BO are shown at 120 deg. 
to one another. It is required to obtain a motion similar 
to that given by OC, which is at 120 deg. to the others. 
Join AB and bisect at D: then, point_D has a motion 
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round O such as a crank DO, and it is at an angle of 60 deg. 
with AO and BO. Since cos 60 deg. = 3, its throw is 
half of that required. Produce DO through fixed point 
OtoC. This swings round the crank 180 deg., making it 
120 deg. with the others, and doubles the throw. The 
essential parts for a gear to drive the third valve therefore 
consist of a floating link AB bisected at D, and a rocking 
lever DOC, whose arms are in ratio 1 : 2. 

If the outside cranks are at 90 deg. to one another, as in 











arrangement used in four-cylinder engines for working two 
valves with one gear when cranks are opposite one another. 

Having investigated the principles upon which the new 
gears are built, it is now possible to turn to their practical 
application to locomotives. Fig. 6 shows a three-cylinder 
engine with two Walschaerts valve gears outside, and valves 
on top of all three cylinders. In order to operate the 
middle valve, a rocking lever of ratio 1 : 2 is fixed on either 
side of the engine working through small slots in the frames. 





Fig.10. 
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The shorter arms are coupled to the valve spindles of the 
outside valves by links and pin joints. A floating lever is 
fixed at its centre point to the middle valve spindle, with 
its ends coupled to the longer arms of the rocking shafts, 
also by short rods and pin joints. The middle valve 
spindle should be provided with a substantial guide and 
means taken to ensure the floating lever mov:ng in a hori- 
zontal plane, any tipping being prevented. The rocking 
levers should have a good wide base for the same reason. 





Fig.l2. 
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the three-cylinder compounds on the Midland, the same 
construction can be used, but snee cos 45 deg. = .707, 
the ratio of the arms of the rock ng lever must be .707 : 1. 

Fig. 4 shows the ccnstructicn where the ins. de cyl._nder 
has a different angle of inclination to the outside cylinders. 
If the three main cranks are at 120 deg. to one another, 
and it is necessary to elevate the inside cylinder by in- 
clining it, say, 5 deg., so that its c-os ‘head or connecting- 
rod may clear an axle, the effect on the movement of the 
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The outside valve spindles are shown off-set from the valve 
gear in order to balance forces at the valve spindle crcss- 
head. These are represented diagrammatically in Fig. 6. 
If W is the work dcne in moving each of the valves, 14 W 
will be the work dcne by each outside valve gear, since 
each gear drives one valve direct and contributes half the 
work of moving the middle valve. In order to balance 
these forces in the arrangement shown the valve sp:ndle 
is, off-set_a distance 2, and it follows that the link coupled 








An alternative arrangement is shown in Fig. 7. In 
this the piston valves for the outside cylinders are inside 
the frames driven directly by Stephenson link motion, and 
the middle valve is on top of its cylinder. The rocking 
levers are now in @ vertica] position, and the ends of the 
floating link and rocking levers have joints with spherical 
bushings, or other arrangements, so as to allow for both 
vertical and horizontal movement. 

The arrangement of gears in Figs. 6 and 7 can be 
represented graphically by Fig. 8, where AOD and BO!D* 
represent the two rocking levers with arms in ratio 1 : 2, 
and D'CD is the floating lever. O and O! are the fulcrums 
on either side of the engine, but they coincide on the 
diagram. It will be-seen that point C has a movement 
similar to that given by a crank OC. 

In the case of those types of engines in which it is 
necessary to drive on the second pair of coupled wheels, 
and the inside motion has to clear the axle of the leading 
pair, three alternatives present themselves. (1) All 
cylinders may be inclined to the extent necessary for the 
inside crosshead or connecting-rod to clear the axle. (2) 
All eylinders may be horizontal, some expedient such as 
that of a forked connecting-rod becoming necessary ; or 
(3) the outside cylinders may be more or less horizontal 
and only the inside inclined sufficiently to clear the axle. 
If all cylinders are horizontal then the arrangement of gear 
in F.gs. 6 or 7 can be used. When the ins de cylinder is 
inclined the piston valve cannot conveniently be situated on 
tcp, so that some modification is required, and, probably, 
the position at the side is to be preferred. Fur a case of 
this sort the particular form of the gear as introduced by 
Mr. Gresley is more suited. 

This is shown in its simplest form in Fig. 9. A, B and 
C, being the three valve spindles, COD a rocking lever with 
arms 2: 1 with the fulcrum at O, and ADB a floating lever 
bisected at D. The same parts are represented graphically 
by Fig. 10, which is lettered to correspond. It will be 
seen, however, by turning it through 120 deg., that it is 
really identical with Fig. 3, and the gears only differ 
essentially in the order in which the levers are connected, 
that is to say, OB is eliminated instead of OC, but the 
results obtained are the same. 

The arrangement as ad: pted in the G.N.R. 2-8-0 engine 
is a modifivation of this, and is shown diagrammatically 
in Fg. 11. A Walschaerts valve moticn on either side is 
attached to the outer arms of the rocking shafts which 
operate the valves. An extension of each rocking shaft 
terminates in an arm attached to levers operating the 
middle valve. The 2:1 ratio is introduced by making 
one of the arms only hali the length of the others. As the 
ieverages are reversed it is not easy to set out the gear 
graphically in one figure, and Fig. 12 consists of three 
interdependent parts lettered to correspond to the gear. 
An examination of this reveals that the action is precisely 
the same as in Fig. 10. 

The particular form as adopted in the engine is on 
account of the position given to the piston valves, the out- 
side ones being on t p of the cylinders wiici: are also 
nclined, and the inside valve at the side of the inside 
cylinder, so that the valve spindles are not in line. 

As previously stated, an alternative is to incline the 
inside cylinder only. Ii the piston vaive were at the side, 
the gear would be s-mewhat c.mplicated thereby. A solu- 
tion of the difficulty is to place the valve in a horizontal 
position at the side of the in lined cylinder, bringing it then 
more or less into line with the other valves as in Fig. 13. 
It is pessible then to use the simplest form of the gear 
p'aced behind the cylinders, the sl. pe of the inside slide bar 
enebling the levers to work ab ve it. The bracket ior the 
fulcrum of the rocking lever is shown attached to tlie motion 
plate, and steadying bra: kets are placed at the slots in the 
irames to prevent the gear tipping. T. e ratios of the levers 
need to be slightly m. dified in a s'milar manner to Fg. 4, 
cn account of the inclinaticn, if the cranks are at 120 deg. to 
ene another. The alternative is to m: ve the m ddle crank 
round through a small angle equal to the inclination. 

The examples given here do not by any means exhaust 
the possible ways of applying the gear, for a number of 
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pistons is the same as if all cylinders were at the same in- 
clination, but the cranks at 125 deg. and 115 deg. to the 
third. In Fig.4, DOC is inclined with the horizcntal to 
the same angle as the difference between the inclinaticns 
of the cylinders, This throws point D out of centre cn 
floating link AB, and slightly lengthens arm DO of rocking 
lever DOC. In other words, AO predcminates over BO, 


and the increase in throw is compensated for by lowering 
the ratio of the arms of rocking lever. 

If the two cranks, AO and BO, are swung round until 
they coincide, and are at 180 deg. to OC, the floating link 
AB disappears, nnd a rccking lever is left with equal arms, 
aa in Fig, 5, 


This can be recognised as the well-known 
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to the rocking lever must be off-set 27, or W X x Ww 
x 2a. This off-set enables the link to clear the radius rod 
of the valve gear. 

The arrangement shown by Fig. 6 is suited to engines 
with a leading bogie. From the driver’s point of view, it 
is quite simple and most accessible. The only part of the 
whole motion of the engine that cannot be reached trom 
the outside by an oil feeder is the inside big end. There 
are no excentric straps with their trimmings to be looked 
after, and nearly everything is confined to pin joints. 
There is plenty of room under the éngine, and brake cylin- 
ders may be located on either side of the middle connect- 
ing-rod, leaving the back of the engine free for injectors, &c. 
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variations can be effected. The arrangements shown are 
for three valves, all of one kind. By using inside admis- 
sion valves for the outside cylinders, and an inside admis- 
sion valve for the middle cylinder, or, vice versd, the rocking 
levers become those of the third order with fulerums at 
their ends, so that further variations are possible. : 
Mathematically, the result obtained trom the gears is 
the addition of two curves, approximately cosine curves 
120 deg. apart, producing a third cosine curve 60 deg. from 
either, as in Fig. 14, in which the ordinates, of curves Nos. 
1 and 2, added, produce the dotted line. Since the third 
curve is to be at 120 deg. to Nos. 1 and 2, the dotted curve 
must be moved along 180 deg. as No, 3, and this is effected 
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by the rocking lever in the gear which reverses the direction { harmonic motion, and by subtracting it from the original | and the addition of the two periodic curves at 120 deg. 
ot travel. curve another harmonic motion is left, having twice the | gives a third which does not differ appreciably from them. 
The addition of the cosine curves is also shown mechani- | frequency of the first but a very much lesser amplitude, | Since, however, the third motion has to be moved 180 deg., 
that is reversed, the irregularity of the valve ellipse is 
| carried round, just as in a four-cylinder engine with two 


2 CYLINDER 3 CYLINDER | valve gears, but gives a movement to the valve, as indicated 
Fia.17 by the dotted line, as good, if not better in some cases, as 
a the original in full gear, while at short cut-offs the difference 

—_—_—e. -_——w« | is trifling. 





The advantages obtained by the use of three cylinders, 
| with cranks at 120 deg., are many, and sbould outweigh the 
| complication introduced by a third set of motion, especially 
| when reduced to the simplest possible form in which the 

third valve gear is replaced by two or three simple levers. 
| In the first place, the starting effort of a three-cylinder 
engine is better than any other. Fig. 17 compares the 
efforts given by two and three cy‘inders respectively of 
equal cross-sectional area. The tractive effort available 
| at starting is set out radially for any point of contact of 
wheel and rail, and the diagram is to be regarded as turning 
with the wheel. The various cut-off points are the so 
called dead centres where tractive effort is at its lowest. 
The theoretical tractive effort, as given by formula .9 d?/p 
+w, is also shown as a circle, and the actual starting effort 
is seen to be considerably less, but better with three 
cylinders, in which case also a smaller angular movement 
| brings the full effort into play. Once the wheels turn a 
' little. expansion takes place and the maximum tractive 
effort, as indicated by the dotted line, then approximates 
to the formula. 

Typical curves of turning moment are illustrated in 
Fig. 18, both for low and high speed. Here again the three- 
cylinder engine has the advantage, and in addition the 
draw-bar pull is steadier. 

| In the balancing ot a two-cylinder engine, the weights 
eally in Fig. 15. At A the three levers are in line, the | and it is at a phase of 90 deg. with the principal component. oe “ae epee at oe age ne re tae npr 
outside cranks being at 90 deg. with the vertical. In B| The small generating circle is shown graphically and its pe t nd | rs a ae foun ee ; a ; a ie 
the left-hand crank is moved down 30 deg., so that it is 60! radius is projected on to the curve. The equation to the | TZht and lelt-hane wheels 1s equivalent to @ weinht about 

1} times that in either wheel, the centrifugal force of which 
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deg. with the vertical. If ris the throw, the displacement 
of the short end of the rocking lever is 41, since cos 60 deg. 
= 4, while the long arm is displaced a distance r, and the 
centre point of the floating lever is }r, but opposite in 
direction to the crank. In C, the right-hand crank is also 
moved down 30 deg., so that the centre point of the gear is 
moved a further distance 47, making a total of r, which is 
the required displacement. 

If the two outside cranks are at 135 deg. to the third, the 
displacement caused by moving round the left-hand crank 
is r cos 45 deg. = .707 r, and the ratios of the arms of the 
rocking lever being now .707: 1, the longer end is moveda 
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4-4-0 2CYLINDERS 19%x26 WHEELS 6-3'«x 39 TONS 


ONE REVOLUTION 





at one moment hammers the rail, and half a revolution 

after tends to lift the wheels, thereby diminishing the ad- 

hesion. In the three-cylinder engine the resultant 
| balance weights on either side are practically opposite, so 
| that there is no variation in rail pressure, taking the 
right and left-hand wheels together. 

The effect produced by six exhaust beats per revolution 
instead of four heavier ones is entirely beneficial. The 
tendency to throw sparks is reduced, as also is the risk of 
pulling holes in a thin fire, the draught being steadier. 
Six admissions per revolution in place of four give drier 
steam when working hard, and in superheater engines the 
degree of superheat will be correspondingly higher. 

By dividing the driving between three cylinders stresses 
are reduced, larger bearing surfaces can be provided, 
| minimising wear and failures; the various parts are 
lighter and can be more easily handled by the fitters, and 
| such things as tail rods to the pistons are no longer neces- 
| gary. 

It is clear that the three-cylinder system has strong 
| claims for adoption in all classes of engines of more than 
| moderate power. Examples have previously been given 
of its application for special cases, such as heavy shunting 
tanks. In ten-wheel engines, “‘ Atlantics,’’ ‘‘ Consolida- 
tions,” &c., it gives relief to the problems set up by large 
| outside cylinders. There is, however, one other type of 
engine in which its application should be beneficial, and 
that is the 4-4-0 engine. Since the single wheeler has 
fallen out, the four wheels coupled engine remains the 
cheapest and most satisfactory express passenger engine 
It is of moderate weight, short wheel base, has the mini- 
| mum number of parts, and it can work over sections of 
line where the big engines are prohibited. The long 
| coupled wheel base allows a deep and lengthy fire-box to 
| be provided, also an ashpan of high capacity. ‘The short 
| length of tubes enables a larger blast pipe orifice to be used, 
decreasing the back pressure on the cylinders. The power 
of the 4-4-0 engine is limited by the capacity of the boiler, 
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distance r and the middle point of the gear 4r. The right- 
hand crank turned through 45 deg. produces the same result 
ADHESION ATS 
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t 
so that the total movement of the centre point is again r. 

In the case of the middle cylinder being inclined 5 deg. 
with cranks at 120 deg., the effective position of the cranks 
is 115 deg. and 125 deg. to thethird. The middle point 
of the floating lever is then moved out of position, so that 
the ratio of the arms is about 30 : 33, while the ratio of the 
arms of the rocking lever is .502:1. If the left-hand crank 
is moved down 25 deg., cos 65 deg. = .422, and the long 


arm of the lever moves .842r. The centre point is therefore ONE REVOLUTION 
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| 
WHEELS 6-3 39 TONS | 





displaced .842r x %°/,, = .4r. The right-hand crank 





moved 35 deg. gives vos 55 deg. = .573, the end of 
longer arm moving 1.1437, and the centre point 
1.143r x 33/,, = .6r, the total being .4r ~ .6r = 7, the 
required displacement. 

In Fig. 16 an actual valve ellipse, as described by a 
valve gear, is plotted with the travel of the valve perpendi- 
cular to the piston travel. This is not a pure ellipse as 
would be obtained from simple harmonic motion, but is 
distorted. The position of the piston for every crank | 
angle is marked on it, and the ordinates are transferred to 
a base marked with the crank angles in equal divisions. | 


2-6-O 2 CYLINDERS 19x26 





WHEELS 5-8 x50 TONS | 


ONE REVOLUTION 





This gives a periodic curve, shown by the full line, with a 





frequency of one complete period per revolution of the x ws 


crank. The centre line of displacement is found, and on 
this is set out the angles radially to correspond with the 
divisions of the base of the periodic curve. Each point 
of the curve is projected to the radial lines, and the mean | expressed as :— 

ordinate gives the radius of the circle which generates the t = 1.82 (cos a -57 deg.) 


principal component of the curve. This}is;projected back 
on to the periodic curve, the dotted line being simple 0.073 ccs { [2 (a -57 deg.) ] + 90 deg. }+ 





a 
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original curve in its relation to the main crank can be| which is about 1000 indicated horse-power maximum, 


and by the adhesive weight, rather under 40 tons. The 
performance on the level is equivalent to hauling 250 tons 
behind the tender at 60 miles per hour, only a moderate 
load, so that for high speed and heavier trains a ten-wheel 
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engine is essential to carry a bigger boiler. On the other 
hand, @ speed of 50 miles per hour allows of 400 tons 
behind the tender on the level with 1000 indicated horse- 
power. For such a heavy load 40 tons adhesive weight 
is scarcely sufficient under all conditions with a two- 
cylinder engine. By using threecylinders, however, 
the regularity of the turning moment is much improved, 
therefore & higher draw-bar pull may be developed within 
the limits of the wheel loads, and the improvement is 
equivalent to about 5 tons more adhesive weight in a two- 
cylinder engine. Thus the necessity of resorting to three 
pairs of coupled wheels is avoided to some extent. 

In Fig. 19 the tractive effort and adhesion curves are 
drawn for three different engines developing 900 indicated 
horse-power at 30 miles per hour. The first is a two- 
cylinder 4-4-0 engine with 6ft. 3in. wheels and 39 tons 
adhesive weight, where it is seen that with a coefficient 
of }, the adhesive weight is insufficient to prevent slipping, 
and about 800 indicated horse-power is the limit on account 
of it. The second set of curves is for a similar engine with 
three cylinders, and here the same achesive weight as 
in the first case is sufficient to cover about 950 indicated 
horse-power, this being the full capacity of the engine. 
The third set of curves is for a six wheel coupled engine, 
either 2-6-0 or 4-6-0, with 5ft. 8in. wheels and 50 tons 
on the drivers. The adhesion at } is seen to be con- 
siderably in excess of the tractive effort. The power of the 
engine is limited by the boiler capacity, so that the only 
advantage over the three-cylinder 4-4-0 is a larger margin 
of safety, which is useful only when the coefficient of 
adhesion is abnormally low. There appears to be a good 
opening for a simplified three-cylinder 4-4-0 engine on 
heavy passenger work at fairly high speeds, or for mixed 
traffic. On account of the good balancing, the permanent 
way engineer might permit a slight increase in the statical 
wheel loads, and any such increase would, as far as possible, 
be utilised to augment the heating surface. With heavy 
loads and moderate speed the diameter of the driving 
wheels should be reduced from the usual 6ft. 9in. to about 
6ft. 3in,, then the maximum indicated horse-power is 
attained earlier, while at the same time weight is saved 
in the wheels, which can be more usefully employed else- 
where. 

The same arguments can be applied to other types of 
engines. Thus a three-cylinder 4—6—0, with small diameter 
wheels, can be substituted for a 2-8-0 two-cylinder for 
heavy goods traffic; or in the case of tank engines a 
three-cylinder 4-44 can take the place of a two-cylinder 
4-6-2 or 2-6-4 engine. 








Aeronautical Notes. 


New British Airships. 


It is well known that at least four airships larger 
than the R 33 and R 34 are at present under construction 
in this country for the British Admiralty. These new 
vessels, it is understood, are being built by Messrs. Beard- 
more, Armstrong-Whitworth, and Short Brothers, and are 
reported to be designed to have a lifting capacity of 
70 tons. They will have a length of 700ft., contain 
2} million cubic feet of gas, and cost about a million pounds 
apiece. Their speed will be in the neighbourhood, it is 
believed, of 80 miles an hour. Two of the vessels will be 
fitted, we learn authoritatively, with four 350 horse-power 
“Cossack ’’ type Sunbeam-Coatalen engines; the other 
two will have tour ‘‘ Cossack ’’ engines and, in addition, 
two 250 horse-power ‘‘ Maori ”’ type engines, giving a total 
of 1900 horse-power. These vessels, it is expected, wil] 
be completed round about the end of the year. 


The First Commercial Flight. 


THE first recorded flight made for purely com- 
mercial purposes is claimed by Boulton and Paul, Limited, 
of Norwich. Before ncon on May Ist the firm’s sales 
manager, greatly pressed for time, was called upon to 
visit the neighbouring town of Bury St. Edmunds in order 
to consult with a client regarding an extension of premises 
involving a large constructional engineering order. A 
‘“P 6” two-seater machine, made by Messrs. Boulton and 
Paul, conveyed the sales manager to his destination in 
twenty minutes, and as a result of the discussion Messrs. 
Boulton and Paul secured a satisfactory contract. The 
machine used is fitted with a 90 horse-power R.A.F. 
engine, has a speed of over 100 miles an hour, and carries 
fuel sufficient tor a journey of 300 miles. Although it is 
quite against our custom to do so, we may add that the 
selling price of an aeroplane of this type is £600. 


The B.A.T, Passenger Biplane. 


A MACHINE, claimed to be the first aeroplane 
designed wholly and solely for commercial purposes, has 
recently undergone its trials at Hendon. This machine, 
produced by the British Aerial Transport Company, 
Limited, is a biplane designed to carry four passengers 
and a pilot, and is propelled by a 375 horse-power Rolls- 
Royce ‘“‘ Eagle” engine coupled to a four-bladed tractor 
screw. The passengers are carried in a cabin fitted with 
revolving bucket seats, windows, carpet, ash trays, heating 
and ventilating appliances, wireless telephonic apparatus, 
height and speed recorders, &c. The pilot’s cockpit is 
arranged behind the cabin, halfway between the main 
planes and the tail. The petrol—140 gallons—is carried 
in a tank arranged in a compartment between the engine 
and the cabin. The cabin is 8ft. long by 3ft. wide, and 
is sufficiently high to permit the passengers to stand in 
comfort. The span of the machine is 46ft. and its overall 
length 34ft. The weight loaded is 2 tons, of which a lictle 
less than half represents the load carried. If the cabin 
fittings are dispensed with the machine, it is stated, is 
capable of carrying 2000 lb. of mails or cargo. The service 
speed is 110 miles an hour. The range of action at three- 
quarter throttle is six hours, or 600 miles. The landing 


gear is of the oil plunger type and is designed to permit the 
machine to alight without shock at 40 to 45 miles an hour. 
Co allow different loads to be carried the angle of incidence 
of the tail plane can be adjusted by means of a trimming 
gear controlled from the pilot’s cockpit. 


This gear can 





be operated in mid-air, so that it should be quite possible 
to compensate for any goods—such as newspapers—dis- 
charged during flight. 








Books of Reference. 





“Tue South and East African Year-book and Guide ” 
is a handbook edited for the Union-Castle Mail Steam- 
ship Company, Limited, by A. Samler Brown and G. 
Gordon Brown, and is well illustrated with coloured maps, 
plans, and diagrams. The various subjects dealt with 
are so arrenged that they follow in sequence, thereby 
simplifying matters for the ordinary reader and facilitating 
reference by those who use the book as a gazetteer or 
seek other information, as, for example, that concerning 
game, sport, and overland expeditions, to which a special 
section entitled “‘ Exploration and Sport” is devoted. 
The information supplied relating to South-West Africa 
—formerly ‘(ierman South-West Africa—Portuguese 
Angolaland and Katanga—Belgian Congo—has been 
thoroughly revised and brought up to date, whilst special 
notice is drawn to the extraordinary development of the 
copper mines of Katanga, a development which has 
brought into the light what has up to the present been an 
obscure position of this continent. The book will be 
found useful by all interested in the progress and develop- 
ment of the vast country it covers, and is obtainable from 
Sampson Low, Marston and Co., Limited, at the nominal 
price of 2s. 6d. 


“Tue Railway Year-book,” the 1919 issue of which is 
just to hand, is in its twenty-second year of publication, 
and in the preface the editor hints at the possibility of 
this being the last issue in the present form, since, should 
the Transport Bill, which is now before Parliament, be 
passed, a change of arrangement may be necessitated. 
Owing to some restrictions being removed since the 
armistice particulars appear again of British railway- 
owned steamers, docks, and harbours. We note that in 
this issue a descriptive article on the Underground Electric 
Railways of London, Limited, is included, whilst three 
of the sketch maps have been re-drawn and others altered 
to correspond with the current position of the lines 
affected. The Railway Miscellany, which was begun 
last year, has been revised and brought up to date, and 
a page is devoted in this issue to the principal stages of 
the Channel Tunnel project. A series of tables dealing 
with different departments of railway working is included 
and enhances the value of a useful volume. ‘The book 
is published by the Railway Publishing Company, Limited, 
30, Fetter-lane, E.C. 4, price 5s. net. 








Letters to the Editor. 


(We do not hold wes responsible for the opini: 
correspondents. } 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Srr,—Your correspondent “‘ D”’ in your issue of the 9th inst. 
raises the question of the system of election to the Council of 
the senior Institution, and asks for suggestions, but this is only 
one matter which requires going into, as the Institution seems 
to require broadening, and there are so many aspects that perhaps 
if the Council were to appoint a Commission to look into the 
question as to whether the Institution cannot become of more 
use to its members, some good should result. 

The Institution does not embrace by any means all or even 
the greater number of civil engineers. This was very noticeable 
on some of the large Government undertakings officered during 
the war, and is scarcely what members should have expected. 
Naturally, as long as the profession is not a closed one, there is 
nothing to prevent persons becoming civil engineers by various 
portals, and unfortunately eminent civil engineers do not 
confine the selection of their assistants to those holding corporate 
membership, as they should do if they want to strengthen the 
Institution, and help forward the evident policy of the late Sir 
John Wolfe Barry. Non-membership does not imply that a 
civil engineer is not a good and useful professional man, but 
rather that there are causes which make men not to join up, 
which are such as the matter of fees and that of the examina- 
tions, and also that membership does not guarantee that you 
will have preference in selection in the case of appointments. 
We have all met men holding good and valuable positions who 
say that they do not belong because they got along without 
membership. 

Then there is the multiplicity of Institutions, all doing work 
coming under the charter of the senior Institution, whereas the 
correct procedure would be sub-sections or committees dealing 
with the various branches. One does not forget that the House 
in Great George-street has, during the war, mothered many of 
the daughter societies, and this may be and is a step in the 
right direction. Unity is strength, and if the greater Institutions 
could combine, great and lasting benefits would accrue to the 
profession. 

Another matter is the promotion of Associates to full member- 
ship. A high standard is correct, but surely it should not be 
necessary to have to make application, and that repeatedly, if 
not successful, from time to time. It depends now on a man’s 
ambition and pertinacity. Surely some system could be devised 
by which a man could automatically be transferrea at a certain 
age or after a certain number of years’ work. 

Another question is that of employment. Can something be 
done to ensure work to corporate members by the men in respon- 
sible positions employing only such? This would in time 
enormously strengthen the Institution. 

Then the House in Great George-street might be made more 
of aclub. In saying this, it is not forgotten that the Institution 
is not really wealthy, and any forward policy such as this latter 
would require funds to make it a success. 

This question of finance brings up another matter, and that is, 
can we not all try and help the Institution by getting suitable 
civil engineers to allow themselves to be proposed for election ? 
There are numbers such who would do so, for a little kindly help 
in this matter, remembering that there are able men outside. 

The proposal of ‘‘ D” is a very important one, and deserves 
looking into. How to bring it about without a new charter is 





not so easy, however. As it is, the constitution of the Council is 
widening. Formerly, it was practically confined to West- 
minster consulting engineers, and now it is becoming more and 
more composed chiefly of the great public official class. Maybe, 
some day members will be allowed to submit names of members 
to be placed on the ballot list. This, if practical, seems to he 
the ideal system, only, of course, we would get cliques from time 
to time. 

No doubt, there are many other ways and means by which 
the Institution could and would be more useful, and these would 
duly come to the fore and be discussed, should the Council of 
the Institution call the modern-day Commission to look into and 
report on such and other matters—such to be held in public, i. 
possible. 

Apologising for the length of my remarks, and trusting that 
the letter of ‘‘D” may result in clearing the atmosphere and 
widening the outlook, so that the mother Institution may retain 
the zeal of its members at all times. 

May 12th. 





An Op SUBSCRIBER. 


LABOUR EXCHANGES AND UNEMPLOYMENT 
DONATION. 


Sir,—In June of last year you published in your columns a 
letter on Labour Exchanges, in which attention was drawn to 
their laxity of administration, incorrect statistics and ineffici- 
ency, and which made an appeal for al! relations between 
employer and employee to be direct and without State inter- 
ference. Since then, with the introduction of huge unemploy- 
ment payments, hundreds of thousands of workpeople have 
been brought under the control of these labour exchanges, and 
the previously existing evils of inefficient State interference 
with labour has been proportionally increased. 

With the formation of a Parliamentary Committee to investi- 
gate and report on unemployment donation and its administra- 
tion, the inquiries must of necessity extend to the labour 
exchanges, their past and present ‘methods and their future. 

I have been actively associated with the exchanges since their 
inception in 1905, and hope to bring to the notice of the Com- 
mittee my experiénce of their administration, both from inside 
and outside, and of the many complaints that continually reach 
me in this district alone. If every employer who has had un- 
satisfactory experience with the exchanges was to bring his case 
to parliamentary notice now, such an overwhelming body of 
evidence would accumulate that one more State Department 
would shortly cease to exist, and the taxpayer’s burden be con- 
sequently lightened. 

50, Robertson-road, 

Eastville, Bristol, 
May 10th. 


ALBERT W. Kemp, 
Ex-Mi of Exch 








GEOMETRICAL TRISECTION OF AN ANGLE. 


Srr,—In connection with some geometrical researches which 
I have been making, the following simple mechanical method 
of “ trisecting ” an angle was evolved :— 











ae 


Swain Sc. 


THE 


Encinter 


A is a circle, of which D is the centre. BC is a ruler whose 
upper edge touches the centre D. a is the angle whose trisection 
is required. E F is a second ruler which has-a mark at G, the 
distance G F being equa! to the radius of the circle. At the point 
H a pin is inserted, on which the ruler E F can slide. To obtain 
a trisection of the angle a slide the corner of the ruler E F 
along BC until the mark G comes on the circumference of the 
circle. Then the angle 8 will be equal to a + 3. 

Surrey, May 8th. H. R. Kempe. 


‘““THEORY OF PLATE SPRINGS.” 


Srr,—Referring to your issue of April 25th, and the interesting 
article under the above heading—see page 397—in the para- 
graph following Table II. the author says that to obtain equal 
reactions the ratio long leaf + short leaf should be 5 + 3. In 
his general law II. at end of article, he says that when the 
pressures between the leaves are equal, the steps or overhangs 
decrease from the short leaf towards the master leaf. 

Now, since in a multiple-leaf spring the master leaf is several 
times as long as the short leaf, and since the condition stated 
as necessary to obtain equality of reaction leaf to leaf is one of 
a constant proportion of length between leaves, it follows that 
the step or overhang between, say, the master and No. 2 leaf 
must not be less but greater than between, say, No. 9 and 
No. 10 leaves, if the proportion of 5 to 3 is to be maintained. 
It appears that these statements cannot both be right. 

One other point. The author makes the statement that no 
difference results if the spring plates are all bent to the same 
curvature. I presume he means same radius, which appears to 
be common practice. It appears to me that this practice neces- 
sarily puts an initial load on the leaves, progressively increasing 
from master to short leaf when assembled in buckle. For 
instance, a spring having ten }in. leaves will increase 2}in. from 
radius of master leaf. If the underside of the master leaf be 
bent to 50in. radius, the underside of the short leaf should be 
bent to 52}in. radius, if the plates are to bear fairly on each other, 
and pro rata for other imtermediate plates or leaves. If all are 
bent to 50in. radius the short leaf would appear to be forcibly 
made to conform—by the buckle—to the extent of 5 per cent. 
of curvature and therefore of stress. 

Angmering, near Worthing, 

May 12th. 


Gro. T, Parpor. 
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DESTROYER TRUSTY 


J. SAMUEL WHITE AND CO., LIMITED, EAST COWES, BUILDERS 








Fagineey 


T.B.D. Trusty. 


THRE ocein-going toerpede-boat destroyer Trusty was 





their average consumption of power per ton is as follows :— 
668, 1280, 890, and 890 units, while the electrode consump- 
tion for three out of the four furnaces working with 
| graphite electrodes varies from 7.3 lb. to 17 lb. and 29 Ib. 
per ton. After a careful comparison of the various sizes 


delivered te the Admiral'y on Fridey, Moy 9:h, by J. | and types of furnaces, the author has arrived at the follow- 


S:muel White end C.., Limi'ed, of East Cowes, Isle of | 
Tis wer vessel, which is of 1000 tens displace- | capacity, and nominal output of each. 
ment and 28.000 shaft horse-power, was laid down on |} 


Wight. 


April llth, 1919, and launched on November 6+h last. 
She has been constructed. engined, and fully equipped by 
the firm. her pre-pelling mechinery consisting of Brown- 
Curis geared turbines, whilst her cil-fivred boilers are cf 
the Whi'e-F rster type. The Trusty, which is the seven- 
tieth torped» vessel eomp'e ed at the East Cowes ship- 
vard,. ined © speed of 354 knots on the measured mile 
during her necep'ence trials. 








Electric Furnaces in the United 
Kingdom, 1918. 


By R. G. MERCER, M.1.E.E.* 


THERE are in this country installed or being installed | Tagots 
of 112,000} 


141 electric furnaces with a total canacity 
kilovolt-amn*res. Of these, 24 are, or will be, used for 
Swedish substitute, cupro nickel, elundum, manganese 
copner, and ferro allovs, and of the remaining 117 electric 
steel furnaces 93 are installed and working. A" hese 
furnaces we sanctioned bv the Ministrv of Munitions 
of War, and anv ordered since November, 1918. after which 
date sanctie-n was not reqnired «.re potinel: ed 

The electric steel furnaces, totalling 98.769 kilovolt- 
amp’ res, represent at full load a nominal output per 
annum of 495,000 tons, while their total annual output, 
based on the best month’s working for the installed fur- 
naces, is over 300,900 tons. The output of the steel 
furnaces at work in November, 1918. based on their aver- 
age output per month over a period, is 174.000 tons ner 


annum with 74.394 kilovolt-amn‘*res behind them. The | 


actual output based on the best month’s working is 65 per 
cent. of the nominal output for electric furnaces for cast- 
ings and 78 per cent. for the furnaces for ingots. The 
outputs based on the average month’s working are 46 ner 
cent. and 59 per cent. of the nominal output. 
& coincidence that. comnarine these fi~ure= with the best 
month’s outputs, there is a difference in each case of 19 ner 
cent. It should be stated that all outputs are based on five 
davs’ working each week. 

On visiting the various steel works in this countrv 
the author found that while some users kept proner 
records of the oneration and ontnut of their furnaces, 
others confined themselves more to the output and kent 
no proper records of current and electrode consumntion 
or causes of delavs. It was decided therefore to send ont 
electric furnace log sheets to all users, and to ask for weekly 
returns to be made to the Ministry of Munitions. This 
log sheet was later replaced by a fortnightly return, which 
is reproduced in an appendix to the paper. 

In his paper the author has analysed and tabulated the 
returns given in these log sheets for 73 furnaces. In 
making comparisons the author considers it to be necessary 
to take furnaces having the same kilovolt-ampére capa- 
city and not the rated charging capacity in tons, and they 
are grouped on this basis into eleven tables, with nominal 
outputs per month ranging from 70 tons to 600 tons. 
The data taken over a period of one to six months show 
the comparative performance of the same or different 
types of furnaces working as nearly as possible on the same 
class of steel and under similar conditions. 

The author cannot in his present position give the names 
of the makers of the various furnaces, but the data given 
will indicate to users whose furnaces are not operating as 
well as they may wish what the performance and output 
should actually be. As an example, the following par- 
ticulars of four furnaces have been taken from Table 8 
in the paper, which contains data of nine furnaces of 
nominal output—220 tons per month. These four fur- 
naces were operated for steel castings with one slag, and 





* From a paper read at a joint meeting of the Iron and Steel 
Institute and the Institution of Eleetrical Engineers, May 8th. 
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ing particulars, setting forth the size, kilovolt-ampére 
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The nominal output per month is based on the assump- 
tion that the weight of charge is equal to the rated charging 
capacity of the furnace, but in actual practice, however, 
this is not the case in many furnaces. The 6-ton furnaces, 
for instance, take from 6.8 to 10.2 tons per charge on the 
average. Consequently the actual output is increased, 
though on the other hand. the heat period would increase 
and the average number of heats per day might be less 
than the above estimate. The author sees no reason, 
however, why the above outputs should not be easily 
reached under proper conditions, and these call for con- 
tinuity of working and reliability of plant and the efficient 
working of the same. 

The author then deals with delays in operation due to 
“ shop conditions ” and failure of electric power supply, 
and proceeds to discuss stoppages due to the breakdown 
of furnaces. In his opinion the tilting gear and 

| general arrangement of electrode feed gear on certain 
| types have not been designed to withstand the conditions 
in a steel works. He has many records of stripping of the 
tilting gear, resulting in very narrow escapes in some 
| instances. He also has records of stripping of the elec- 
trode raising and lowering gear, with the result that the 
gallows arm fell right down, with consequent damage 
to the furnace and very possible transformer troubles. 

It is very comforting to state that the makers concerned 
have eliminated or are eliminating these bad features. 
One maker has indeed re-designed his furnace, and has 
on furnaces now in course of manufacture, made radical 
alterations and improvements in these and other features. 
If the reliability can be improved it will certainly pay the 
user to have his furnace brought up to date. He will 
then turn the steel out at a cheaper rate per ton, for he will 
not only save the units used for re-heating after a délay, 
but will also reduce his electrode consumption and prolong 
the life of the roof and linings. 

Water-cooled collars at the electrode entrance in the 
roof have been a source of constant trouble and delays. 
Their breakdowns are undoubtedly due chiefly to failure 
of water supply, but many installations are now complete 
with a storage tank, so that in the event of the main supply 
being shut off for any reason there is a sufficiency of water 
to carry on with. 

Electrode holders of certain types also give a lot of 
trouble. Perscnally, the author has little or no use for a 
water-cooled electrode holder; for in his opinion its use 
is an admission that it is exposed to the hot gases coming 
through the roof at the electrode entrance, which therefore 
has no suitable economiser or seal, or that it has not a 
proper electrical contact around the electrode. If elec- 
trodes—and especially amorphous carbon—are operated 
at a proper current density, and assuming they are not of 
inferior quality, the holder should be able to carry the 
necessary current without undue heating. 

There is no doubt whatever that some of the existing 
types of electrode holders are fairly reliable and efficient 


| —without water cooling—where a reliable electrode 


economiser is fitted. The great difficulty is to find ay 
economiser which will stand up dn existing furnaces of 
the gallows-arm type fitted with amorphous carbon elec. 
trodes, as the gallows arm comes down so close to the roof 
that a comparatively shallow economiser has to be 
employed, 

Of this type of furnace the Snyder can claim over a 
period an electrode consumption as low as 7 lb. of din, 
graphite per ton of steel in ladle. The Héroult, Greayes. 
Etchells, and Electro-Metals, have with economisers each 
shown a graphite consumption over a period of 13]b, 
per ton, which is good, but will, the author hopes, be 
improved still further. 

Of the furnaces having no gallows arm the Stobie shows 
an electrode consumption of 9in. graphite as low as 6.5 |b, 
per ton over a period of 54 months. 

The author then deals with the electrical side of the 
furnace. Low-tension conductors have not in all cases 
received the necessary attention in the past. The author’s 
opinion is that a current density of 750 ampéres per square 
inch should be allowed for the copper strip. Regarding 
transformers, they are, after all, the most important 
part of the furnace installation, for a breakdown of one—- 
unless there is a spare at hand—involves in nearly all cases 
a considerable delay of anything up to, say, two months, 
The causes of the earlier breakdowns have gradually been 
eliminated and the transformers are now greatly improved 
electrically and mechanically. 

Automatic voltage and current regulators are going to 
help not only the transformers, but also the power supplier. 
The regulators can be put into commission direct on to a 
cold charge without any hand control. The electrodes 
can be rapidly withdrawn on the occasion of very heavy 
overloads. The result is a very good load chart. The 
Woolwich Arsenal has a set running in conjunction with 
one of two 6-ton 2000 kilovolt-ampére Greaves-Etchells 
furnaces, 

The author has confined his paper to electrical steel 
furnaces, and does not deal with the twenty-four arc 
furnaces referred to in his introductory remarks. Com- 
paring our total of 117 electric steel furnaces with those 
installed in the United States and Canada, the author 
notes from the Iron Age that America in January, 1919, is 
credited with 287, which includes three induction furnaces 
—there are not any of this type of furnace in operation in 
this country, so far as the author is aware—and Canada 
is credited with 43 furnaces. 








Ministry of Munitions Orders. 


NON-FERROUS MATERIALS. 


Tue following particulars of the stocks, exclusive of 
old metal and scrap, in this country in possession of the 
Minister of Munitions on May Ist, 1919, were published 
by him as Notice No. 50 on May 5th :— 

Tons. 
51,130 
26,912 


7,057 


a an 
Spelter, G.O.B. .. 
Spelter, refined .. 
Aluminium 11,542 
Soft pig lead re a 109,012 
Nickel .. bal aw Wie ey ae 2,567 


Antimony regulus 4,461 








PRODUCTION OF STEEL INGOTS AND 
CASTINGS IN 1918. 
THE following table has been supplied by the National 
Federation of Iron and Steel Manufacturers :— 


Open- 
hearth 


basic. 


Open- 
hearth | 
acid. 


Bes- | Bes- | 
semer | semer | 
acid. 


basic. 


District. Total. 





Cleveland 214,945 | 1,108,625 | 1,524,443 


Cumberland 
and N.W. 
Coast.. .. {225,983 

Northumber- 

land and 

Durham 
and W. | 
Yorks. . .|162,938| 98,512 

S. Wales and | 
Mon... ..|399,434) — 

N. Staffs. and 

x | 41,436 


157,504] 31,352) 149,889 338,745 


200,873 


159,901 385,884 


372,821 104,919, 477,740 


| 
8. 


741,396; 293,021 1,295,867 


950,271} 708,202 2,057,907 


—_ _ 133,738 175,174 





731,802 
1,889,770 
298,235 
5,989 


| — | 97,480) 634,322 
69,325 | 1,332,970) 487,475 
Piet 298,235 
5,989 


Seotland 3 
Lincolnshire . . 
Other districts | 

Total... ,|788,355 (567,650 3,901,136 3,924,415 


Electric 
ingots 





9,181,556 





sei 103,021 


9,284,577 


Total ingots . .| , =< — 
Castings, Bes- 
semer and 
SEN 
Castings from 
electric fur- 
naces : 


261,950 


44,901 


Total steel 9,591,428 














LAUNCHES AND TRIAL TRIPS. 


8.8 Poxo, standard class ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Shipping Controller, 
afterwards acquired by Ellerman’s Wilson Line, Limited ; 
dimensions, length 290ft., beam 42ft. 6in., moulded depth 
27ft. 10in.; to carry general cargo; engines, reciprocating, 
constructed by Richardsons, Westgarth and Co,, Limited; 





completed and handed to owners recently. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Market Confidence, 


THE tone of the market is fairly optimistic, 
partly on account of the improved European situation, 
and a strong section of the trade looks for a steady growth 
in demand during the next few months. In some depart- 
ments sellers say that they are negotiating business at 
prices above the market level. This claim is made with 
regard to certain brands of Derbyshire pig iron and Scot- 
tish steel plates, selling to Midland consumers. On the 
week puddled iron has gone up by 50s. to £16 5s. The 
advance, however, is somewhat elastic, being varied 
according to the character of the order. Finished iron 
orders are being placed for most descriptions, and buying 
would be more general but for the impossibility of getting 
delivery. A good deal of business is still in arrear. Owing 
to the scarcity of puddlers and the great difficulty of getting 
puddled iron with the added obstacle of the eight-hour 
system at the ironworks, it is impossible for the makers 
to overtake requirements. On the whole, the passage from 
artificial to economic conditions is being made without 
more disturbance than was to be expected, though it is 
too early to say that the worst of the strain is past. 


Sheets—-White and Black. 


Galvanised sheets continue a poor market, with 
many mills idle. While £29 to £30 is the new standard 
quotation, and makers complain that this barely covers 
the cost of production, there are said to be, nevertheless, 
houses accepting business at the old minimum figure, 
viz., £28 perton. Apparently the Americans have a strong 
hold on this branch, and as the trade is mainly export the 
full foree of American competition is being felt. Since 
the removal of the export restrictions makers of Stafford- 
shire tinned sheets and other light material have received 
pressing inquiries from merchants. The business, it is 
understood, covers all neutral markets, and aggregates 
to quite an imposing tonnage. 


American Iron Sales in England. 


The wisdom of not forcing prices to a prohibitive 
point continues to be very manifest in view of American 
competition. The quantities of American finished iron 
and steel which are coming over here are perhaps not 
large, but they are sufficient to suggest caution on the part 
of home producers, bearing in mind that they are arriving 
in this district at about 10s. a ton below local prices. The 
temptation is not sufficient to affect consumers who want 
quick deliveries, but the position is not without its effect 
upon those who anticipate higher prices at home. The 
position as regards steel bars leaves less room for American 
encroachments than in the case of iron. Transatlantic 
houses are accepting business for May—June delivery at 
less than British prices, but it is stated that they are care- 
fully discriminating in favour of attractive orders only. 
With the demand for bar iron considerably exceeding 
production some consignments of this class of American 
material are unquestionably coming through. The United 
States price works out at about £20 delivered Midlands. 
An unexpected development is the purchase of some 
American shell steel for use in British open-hearth fur- 
naces. The price of that material has fallen very low in 
America, and the British steel maker has found, in view 
of its character, that it can be safely used. 


Steel Finished Bars Advanced. 


Steel bars are in plentiful supply, demand having 
reacted since the control was taken off, and the price was 
raised to £19 for gin. to 3in. sizes. Merchants appear to 
have accumulated stocks, which make them comparatively 
independent at the moment. Billets are reported to be 
a trifle easier. The only price revision of the week has 
reference to finished bars, which have been advanced from 
£13 15s. to £16 5s. Producers of mild steel wire have 
decided to make no advance, being satisfied that some 
sacrifice will have to be faced in restoring the market to a 
true level. 


End of ‘‘ Conditional ” Raw Iron Buying. 


The pig iron market is more active since prices 
became more settled. Producers are experiencing a 
keener inquiry, not only locally, but from outside dis- 
tricts, and the new prices, which involve an addition of 
45s., and in some instances 50s., to the recent maxima, 
are conceded. Some complaints are heard that smelters 
are withholding deliveries on old contracts made at fixed 
rates, and as an inducement new orders at the advanced 
prices are offered. In spite of the strength of the market 
the consumer has asserted himself very effectively in 
opposition to the remarkable conditional clause imposed 
by Derbyshire, to which I called prominent attention last 
week relative to prospective increases in the cost of pro- 
duction. The Derbyshire makers, it will be remembered, 
required their customers to agree to an addition to the 
contract price to cover cost of production under the head 
of working hours, wages, material, and transit in the event 
of advances taking place during the running of the con- 
tract. Makers, however, have discovered that this clause 
is unworkable, and it has had to be withdrawn. For the 
time being the seller benefits by a consideration of some- 
thing like 10s. added to the price in lieu of the clause. 
Other districts made no attempt to enforce the condition. 
Consumers have made it quite clear that they have had 
enough of conditional contract clauses during the war, 
and that they are now prepared to deal only with firm 
quotations. The Derbyshire makers found that if they 
insisted on the conditions they would lose the business to 
their Northamptonshire competitors, and they are now 
taking orders on the alternative quotations, minus the 
clause. _ Under this arrangement the buyer pays 10s. more 
for his iron, but at least he can pass the extra on to the 
consumer and thereby protect himself against loss. 


, 





The New Pig Iron Prices. 


The new current pig iron quotations are :— 
South Staffordshire common, 145s.;  part-mine forge, 
150s.; foundry, 152s. 6d.; all-mine forge, 165s.; foundry, 
170s.; basic, 147s. 6d.; warm air forge, 195s.; foundry, 
205s.; Northamptonshire No. 4 forge, 132s. 6d.; No. 4 
foundry, 134s.; No. 3 foundry, 135s.; No. 2 foundry, 
137s.; No. 1 foundry, 139s.; basic, 142s. 6d.; Derbyshire 
grey forge, 140s.; No. 3 foundry, 142s. 6d.; No. 2 foundry, 
144s. 6d.; No. 1 foundry, 146s. 6d.; basic, 147s. 6d., net 
at makers’ works. 


Government Sales of Scrap 


The scrap market continues unsettled. There is 
plenty of material about, but merchants are holding back 
pending some agreement as to prices, which it is antici- 
pated will be raised by probably 45s. a ton. It is reported 
that some wrought iron scrap has changed hands at £7 15s. 
plus 15s. for shearing, these prices f.o.t. The Government 
appears to be unloading fairly large quantities of scrap, 
and a good deal of broken-up machinery, intended for the 
melting furnaces, is finding its way into the market. A 
lot of this stuff consists of munition machinery, which is 
being got rid of practically at scrap prices. The authorities 
have shown greater keenness lately in getting rid of their 
war scrap, as well as of various surpluses of material more 
cr less usable for other purposes. 


Structural Engineering. 


More structural engineering work is coming out 
in South Staffordshire, though the lines are small. All 
big projects appear to be suspended, the railways, for 
example, being disposed to await developments. But 
there is a good deal of works extension and repair still 
going on, sufficient to keep the structural engineers busy 
for some time to come. 


Organised Motor Transport. 


What is to be the future of the road motor trans- 
port scheme organised in the Birmingham area by the 
Ministry of Munitions is a question now being asked in this 
district. It has sunk into a moribund condition so far 
as the transport of ordinary merchandise is concerned, 
and only survives in shrunken dimensions as a Govern- 
ment service for removal of stores and kindred purposes. 
The scheme was launched in 1917. Its main underlying 
principle was the economisation of resources by arranging 
through a central control for the carriage of outward and 
inward freights between Birmingham and neighbouring 
towns. The practice of motor lorries and other vehicles 
** running light,” either going or returning, was felt to be 
a flagrant waste when the pressure on our transport ser- 
vices was so severe. Beyond this, however, it was urged 
that intelligent organisation might give the trading com- 
munity a better and cheaper road transport which would 
be very acceptable in time of peace as well as war. The 
scale of hiring terms hitherto charged is now being revised, 
and it is hoped reductions may be found possible which 
will make the service more attractive. Freights amounting 
to 3000 tons a week were carried when the scheme was in 
full swing. The effect was to give increased mobility to 
the industrial operations of the district which was reflected 
in increased output. About 75 per cent. of the vehicles 
used belonged to private owners, the remainder being 
State owned. The 3-ton petrol lorry and the 5-ton steamer 
with rubber tires are declared to have proved most service- 
able. ‘ 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


ALTHOUGH the iron markets are still in some 
confusion, there is a feeling that more stable conditions 
will soon come, and that business will be able to take place 
on safer lines. The disturbance in prices resulting from 
the withdrawal of control must disappear in time, although 
it is not yet possible to see what level will be attained when 
settled conditions arrive. There is quite a good number 
of sellers in the trade who deprecate the tendency to 
squeeze the consumer of iron and steel unwarrantably, 
simply because there is an immediate opportunity of 
doing so, and it may perhaps be hoped that their influence 
will tend to keep extravagance in check ; but, of course, 
it must be admitted that there are others who are prepared 
to push their advantage for all it is worth and to extort 
famine prices. 


Metals. 


There has been a slightly firmer tone in the copper 
market of late, noticeable more particularly in the price 
of standard, for electrolytic ingot has not moved to any 
extent. It is possible that this slight improvement is the 
result of a more favourable view now taken in America, 
but the general demand for copper for the ordinary indus- 
trial purposes does not expand as it should do now that 
values are again on a safe level. It is noteworthy that 
the Government stocks of copper increased during April, 
and the quantity in hand at the beginning of this month 
was given as 51,130 tons. Everyone had hoped that the 
stoek would have shown signs of decreasing long betore 
the lapse of six months after the cessation of the active 
war demand, and however good the market may be, it is 
impossible to get rid of apprehension while so large a 
quantity remains in official hands. The price for electro- 
lytic ingot is now about £81 per ton. Strong copper sheets 
remain at £114 per ton, copper tubes at 1s. 33d. per Ib. 
(£147 per ton), and brass tubes Is. 2}d. for locomotive and 
Is. 4}d. for condenser. The prices of old copper and 
brass have scarcely moved lately. Good clean copper 
scrap fit for the melting pot is very nearly as dear as new 
ingot copper, but yellow brass scrap is more mcderate, 
and can be bought at considerably under the mixidg price 
of brass made from two parts of copper and one part of 


some little upward move, and for June delivery as much 
as £229 per ton has been paid. It is believed that on the 
signing of the peace treaty, some considerable demand for 
tin will come from Austria and Germany. Of course, those 
countries must be practically bare of tin, but it does not 
follow that they will be able to pay for any large supplies. 
The outlook is not at all clear, but the general impression 
is that there is no great danger in present prices. The 
market for spelter has been rather weak, and it seems to 
be difficult to keep the price up to £35 per ton, although 
many of the producers say that they are unable to live 
at such a price. The Government stocks on May Ist were 
26,912 tons of ordinary and 7057 tons of refined. The 
agreement by which the Government took metal from 
British makers in exchange for Australian concentrates 
seems to have been renewed for a further six months, 
so that the final clearing awey of Government stocks will 
presumably be postponed. It is therefore possible that 
the British Government will be a spelter merchant for 
at least another half-year. The pcsition in the lead 
market is not improved by the fact that the Government 
stocks are still growing nicely. The last returns show 
an increase of 12,556 tons, at a total of 109,102 tons, so 
it is clear that a lot of work has yet to be done before the 
market can be free from the incubus of the stocks. Prices 
keep round about £24 per ton, but there has been a slight 
premium paid for forward delivery, and that, of course, 
is a favourable feature. 


Pig Iron. 


The market for foundry iron here is still in a 
very unsettled state, but this situation does not seem to 
prevent people from buying what they can get, and one is 
inclined to believe that there must be a great many con- 
sumers hungry for foundry iron and compelled to pay 
anything that is asked. One frequently hears complaints 
as to the delay in deliveries of the subsidised iron which 
took place during March and April, and it is sometimes 
hinted that makers purposely delayed those deliveries 
so as to have more iron to sell when the market was released 
from control; but there are those who deny that this 
has been the case, and in some instances one knows that 
it was not so. The tendency in foundry iron is still 
upwards, and when merchants are able to quote for 
Cleveland No. 3 delivered here they now have to ask 
£8 2s. 6d. per ton. This being so, it is a little unreasonable 
to expect the Midland irons to keep down, but it was 
possible to buy Derbyshire No. 3 on the Manchester 
Exchange this week at £7 15s. per ton delivered, although 
not very much was offered at that price. Staffordshire. 
makers ask more, and talk about £8 5s. for their iron 
delivered. There is no Lincolnshire on the market, but 
the idea of price for that is the same as the Staffordshire 
price. At present there are no sellers for July-December 
delivery, unless a saving clause is put in the contract 
which practically makes it valueless. In Scotch iron 
there has been no change. 


Serap. 

There is no definite settlement in prices yet in 
the market for scrap iron and steel, and business is very 
difficult, if indeed any is being done. For heavy wrought 
scrap consumers will pay £7 15s. per ten, end might prob- 
ably come up to £8, but the big merchants cannot collect 
much scrap to sell at that limit, and the reason is that 
all the smaller dealers throughout the country think that 
the price of finished iron justifies a much higher value, 
and these are keeping out of the market. No one of them 
probably has much iron, but in the aggregate their stocks 
amount to a considerable tonnage. For heavy steel 
scrap about £7 5s. is uffered, but it is not tempting enough. 
The trade in cast scrap is quiet, and buyers are holding 
off, but the steady rise in pig iron has made holders very 
stiff, and they are not likely to sell unless they can get a 
fair price. If common pig iron is to be worth over £8 per 
ton, then good machinery scrap should be worth at least 
as much, or at any rate, that is the view of the dealers. 


The Hotel Shortage. 


Like most other large centres of industry in 
this country, there has been for some time a great shortage 
of bedroom accommodation in Manchester, and engineers 
contemplating a visit to this part will be well advised to 
make sure of sleeping quarters in advance. Until the 
Midland Hotel was built, Manchester was notoriously 
badly off for high-class hotel facilities, and even with the 
several hundred rooms which this fine hotel provides, 
there is still ample margin for further enterprise on the 
part of hotel proprietors. The war has effected many 
changes, not the least of which is the large amount of 
travelling which it has created. Engineers find it necessary 
to travel more than ever, and this fact provides another 
reason for the formation of engineers’ clubs in all Jarge engi- 
neering centres. The club premises should include good 
sleeping accommodation in addition to the other social 
facilities, and the various clubs should be “ linked up” 
so that their privileges would be common to all members. 
Such an arrangement would, I am convinced, be greatly 
appreciated by all the members, and would provide a very 
considerable source of revenue. 


Hours in the Cotton Industry. 


At a meeting of the General Council of the United 
Textile Factory Workers’ Association held in Bolton on 
Saturday last, it was decided to take a ballot of the whole 
of the members on the offer made by the employers recently 
with regard to the hours of labour and pay. It.may be 
remembered that on May 5th the employers made their 
final offer of a 48-hours working week and an advance of 
15 per cent. on the standard piece price list rates of wages 
and an equivalent increase for workers paid on a different 
basis. A provision was added that the arrangement should 
remain in force until December 7th, 1920. This was 
coupled with the following undertaking :—“ All parties 
to the agreement undertake to use their best endeavours 
to put into operation at both spinning and weaving mills, 
where the same is desired, such a mutually agreed-upon 
organisation of labour as will result in reducing the time 
used in sweeping, cleaning, doffing, oiling and such other 
contingencies as usually arise and necessitate a stoppage 





spelter. Gun-metal scrap, when of reliable quality, is 
at about £80 per ton. In the tin market there has been 
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The “‘Mechanicals” at Manchester. 


If only Dr. Hattield’s excellent paper on ‘“ Brittle- 
ness of Steel ’—whatever the term may imply—had been 
previously circulated amongst the audience which assem- 
bled at the Engineers’ Club, Manchester, on the 6th inst., 
I venture to think that there would have been a dehate 
of first-rate importance. Few of those in the audience on 
Tuesday had seen a copy of the paper, and the author's 
abstracts, although very fitly chosen, were too brief to 
do the paper justice. I would like to suggest to the 
Council of the Institution of Mechanical Engineers that if 
it be not possible to circulate copies of the papers more 
treely before they are formally * read” at the meetings, 
the advisability of publishing them in the technical Press. 
By this means it is obvious that much better discussions 
wonld be obtained. Some of the leading technical societies 
of America adopt this course. With regard to the paper 
itself, one of the interesting points brought out in the dis- 
cussion was that we are shortly to be introduced to still 
another form of test. This was mentioned by Mr. Peak- 
man—who, however, does not claim to he the originator 
of the test—and will be an elastic test made by submitting 
the test piece to a tearing process after being first nicked. 
Another important point mentioned was the high quality 
of German turbine discs supplied to this country. Mr. 
Peakman said that he had never known one of these discs 
to fail, With the German supply cut off this is a very 
valuable piece of information, and has probably been 
already noted. . 


Barrow-tn-FurneEss, Thursday. 
Hematites. 


Things are settling down gradually in the hema- 
tite pig iron trade following the fixing of rates, and there 
is every reason to look forward to a run of activity at the 
works. There are now twenty-five furnaces in blast in 
the whole of the district, and a good volume of iron is being 
produced, practically the whole of which is wanted for 
prompt delivery. Steel makers are using fuller tonnages 
than for some time past. This is more the case at Barrow, 
where plant, long idle, was put into operation on Tuesday. 
Business at present is pretty strong, but orders are not 
being booked long ahead, and the trade is wholly on home 
account. Mixed numbers of Bessemer iron are quoted at 
177s. 6d. per ton net f.o.t., and the delivered price to 
Sheffield is 185s. 6d., with special brands at 205s. 6d. per 
ton delivered. 


Iron Ore. 


There is a good steady demand for hematite iron 
ore, and most smelters are wanting fuller deliveries. 
Native sorts are quoted at 45s. to 50s. per ton net at 
mines. For Spanish sorts there is a steady request, and 
last week’s imports into Barrow were again larger, three 
cargoes having arrived. This ore is quoted at 43s. 6d. per 
ton, c.i.f. 


Steel. 


In the steel trade there is more activity to report 
this week at the works. On Tuesday the Bessemer plant 
at Barrow, which had been standing idle for four years, 
was again put into operation. The rail mill is busy, 
three shifts starting in on Monday, and the other branches 
busy are the Siemens department, merchant mill, foundry 
and hoop branches. The plate mills are standing. Rails 
are in steady demand at £15 to £15 10s. per ton for heavy 
sections, £16 15s. to £19 10s. for light rails, and billets 
are at £15, with ship plates at £17 and boiler plates 
£19 10s. per ton. 


Shipbuilding and Engineering. 


There is a fair amount of activity in these trades. 
Several craft, new and old, are being fitted out, besides 
the new construction that is going on. 


Fuel. 

There is a good demand for steam coal, which is 
quoted at 34s. 6d. per ton delivered, and house coal runs 
from 34s. to 42s. 4d. per ton delivered. For coke the 
demand is brisk, and. East Coast sorts are at 45s. to 
47s. 9d. per ton delivered, and Lancashire cokes are at 
44s. 6d. per ton delivered. 


Shipping. 


The import shipping trade of the port of Barrow 
is fairly well employed, but the export trade is dull. 








SHEFFIELD. 


(From our own Correspondent.) 


New Mining Societies. 


A NEw technical body, viz., the Junior Mining 
Engineers’ Society, has been formed for the coalfields of 
the Midlands. It is reterred to in another part of 
this issue. It is; however, not the only new society 
to be introduced into mining circles. Colliery under- 
managers in Yorkshire have for some time past felt that 
they should organise themselves, and at a largely attended 
meeting at Barnsley on Saturday the Yorkshire County 
Association of Colliery Under-managers was launched. 
In moving the formal resolution to that effect, Mr. Cooper 
(Sheffield) observed that managers, deputies, and colliers 
all had associations protecting their interests, but until 
now under-managers had been the Ishmaels of the mining 
community. What they required was to raise their social 
status as well as their economic position. He declared that 
whilst the under-manager had to stand head and shoulders 
above the men in the pit, in some cases he did not do so 
at the pay table. Mr. Joseph Butler, the chairman of the 
evening, was elected first president, the other officers 
elected being Mr. Cooper (vice-president), Mr. O. Davidson 
(treasurer), and Mr. F. Goward (Wakefield) secretary. 
Delegates were appointed to attend a joint council of 
managers, under-managers, and deputies to discuss certain 
matters affecting their interests. 





The Royal Visit. 


Great preparations were being made for the visit 
of the King and.Queen to Sheftield on Tuesday. Their 
Majesties, who, but for the armistice, would have come in 
November last, intend leaving London late on Monday 
night, sleeping in the Royal train, and commencing a tour 
of the city at a quite early hour. It is not very long ago 
since the King was here, but it was in the most critical 
days of the war, and the visit was really for the purpose 
of encouraging the workers to even greater efforts. At 
that time there could not be, of course, any question of 
a stop—on the contrary, his Majesty was anxious to see 
the works in full operation, which he did. On this occasion, 
however, the King and Queen come asthe representatives of 
British triumph, and the day is to be observed as a Bank 
Holiday, though at the works of Cammell Laird and Co. 
sufficient men will be retained to enable their Majesties 
to witness demonstrations of some of the most interesting 
—from a spectacular point of view—phases of steel pro- 
duction, whilst at the works of Walker and Hil! the Royal 
visitors will be shown how costly plate in gold and silver 
and various descriptions of cutlery are manufactured. 
For the rest, there is a long programme of reviews, recep- 
tions, and so forth, and at night the King and Queen 
rejoin their train for Birmingham, where Wednesday is 
to be observed, I believe, as a Bank Holiday. I have 
heard amongst a few people here a little “ grousing ”’ at 
the fact that Tuesday will see a suspension of operations 
at the works, and this is curious, because the very men who 
thus complain were most enthusiastic about the May Day 
stop in the interests of a ‘“* Labour” demonstration in 
one of the parks here. I quote the word Labour because 
it is a misnomer. The May Day celebration here, at all 
events, was simply a Bolshevik movement. The idea was 
to have brought about a general closing down of the works 
for the day, but, although the promoters succeeded in 
attracting a few thousands of the men who are ready to 
spend an idle day on the least provocation, the main object 
failed very signally, and ‘“‘ Dave”’ Kirkwood, of Clyde 
notoriety, who came specially from Glasgow, had to 
gesticulate in the manner peculiar to his kind to quite 
small audiences, 75 per cent. of the men to whom he had 
come with his fiery message having remained steadfastly 
at work. ‘Tuesday will be their day, and their Majesties 
may be assured of a whole-hearted welcome from Shef- 
fielders. 


Coke Oven Gas, 


In view of the fact that recently the Sheffield 
Gas Company entered into an arrangement with the 
Tinsley Park Colliery for the delivery from the latter’s 
coke ovens of a large quantity of coke oven gas daily, 
to be used for illuminating and heating purposes, it is of 
interest to note that the Stocksbridge Gas Company has 
succeeded in getting its Bill through the Committee of 
Ways and Means. The very life of Stocksbridge, a small 
town adjacent to Sheffield, is the large steel undertaking 
of Samuel Fox and Co., Limited, one of the members of 
the United Steel Companies, Limited, and the gas com- 
pany referred to has been formed in conjunction with the 
Fox interests, to supply gas in the Stocksbridge district. 
It is not proposed at present to erect gasworks and manu- 
facture gas, but that the new company should obtain a 
supply of coke oven gas from Fox’s ovens, the price being 
subject to the current rates for coal, viz., one-twentieth 
the price of coal per ton at the time being for 1000ft. of 
gas. It was stated in evidence that the calorific standard 
would probably be between 450 and 500, and that the 
supply would be a really efficient one. In agreeing to the 
Bill, the Committee fixed the maximum rates at 4s. for 
a 400-unit standard and 5s. for a coal gas standard. Speak- 
ing of coke ovens reminds me that the suggestion of a 
speaker at a meeting here a week or two ago, that ‘ bee- 
hive” coke only survived on the strength of tips given 
systematically to melters to induce them to favour it as 
against patent coke, has been pretty warmly repudiated 
from several quarters. Such things may have obtained 
in the past, it is urged, but certainly do not now. For 
certain purposes “‘ beehive ’’ coke must always be better, 
but, in view of the loss of revenue represented by the 
valuable by-products obtained by means of the patent 
ovens, any such superiority is retained at too high a cost. 
The beehive method in these days must be regarded as 
quite too wasteful to survive. 


Commercial Aviation. 


Although Sheffield has no aeroplane works like 
those owned by the Blackburn interests in Leeds, the city 
has been an important centre of the Royal Air Force, 
whose constructional, repairing, and flying quarters on 
the outskirts of Sheffield are very extensive. Moreover, 
several of the works here have made enormous quantities 
of aircraft steel, aeroplane engines, &c., for war purposes. 
Attention is now to be directed to the best means of divert- 
ing these activities into the channels of commercial 
aviation, and with that object the question is being taken 
up seriously by the Development Committee of the city. 
Sheffield is one of the “‘ ports of call” for the new com- 
mercial aerial lines covering the British Isles, and steps 
are being taken, I believe, to give the municipality a direct 
interest in the development of aeronautics in Sheffield. 
The Government is to be asked what assistance it is 
prepared to render in the matter, and there is a prospect 
of the two leading cities of Yorkshire—Sheffield and Leeds 
—co-operating in the holding of an aviation exhibition. 


The Works Area and Housing. 


One of the members for Sheffield, Sir Tudor 
Walters, is deeply interesting himself in the dual questions 
of better houses for the people and the provision of land 
for the extension of some of Sheffield’s leading works. Sir 
Tudor, speaking at a meeting of the Grand Committee on 
the Town Planning Bill, said he would like to see all 
dwelling-houses cleared out of the east end of Sheffield. 
They were old and below the standard, and the sites they 
occupied were of very great value for works for the large 
steel firms. ‘‘ I would like,” he said, ‘‘ to go to the Sheffield 
City Council and say, ‘ Pull down all the cottages in 
Brightside and re-house the people on the moors, and you 
will make a good profit.’”’ Some little time ago the 
Sheffield Development Committee instructed Professor 





Abercrombie, of Liverpool, to draw up a report on the 
proposed civic survey of the city, and this has now been 
done. The report shows that in the survey a district 
plan would be prepared particularly distinguishing 
between factory and residential areas. Factory areas 
would be subdivided into those where works only were 
allowed and those in which approved works would be 
permitted, while residential areas would include the whole 
of the existing town and grades of density laid down, 
Something of the kind indicated will have to come sooner 
or later, and the present period of general transition seems 
favourable. Indeed, the Development Committee, | 
know, has some very elaborate plans under consideration ; 
but the question is how the slum dwellers are to be trans- 
lated to moorland habitations. The majority of them 
would probably refuse to go, as they regard reform move 
ments with suspicion. There are certain extensions 
awaiting execution at the Applied Science Department of 
the Sheffield University, but the demolition of some small 
property is involved. Accommodation elsewhere must 
be first found for the people concerned, and when that has 
been done we sha'l still have the task of persuading them to 
go to it What they always say is that they must live within 
easy distance of their work, though of course that is only 
one of the ways in which they express their prejudice 
against all attempts to help them to healthy and pleasant 
surroundings. 


The Matlock Homes of Rest. 


Whilst on the subject of works and workers’ 
houses, I should like to refer briefly to a kindred matter, 
the establishment and maintenance of the homes of rest 
at Matlock, provided by the funds of the Sheffield Works’ 
Convalescent Association. The moving spirit in this 
beneficent work is Mr. Arthur Balfour, who has given 
so much of his time just lately to the sitting of the Coal 
Commission. I say Mr. Balfour is the moving spirit, 
but if the truth were told the credit would really belong 
to Mrs. Balfour, who has always taken a very keen interest 
in the welfare of the workers, particularly those employed 
by her husband’s firm. At a meeting of the Association 
held here, at which Vickers, Firth’s, Brown’s, and other 
firms were represented by directors, the surprising state 
ment was made that out of the hundreds of works in the 
Sheffield area only 35 firms are subscribers to this excellent 
institution. Mr. William Clark expressed disappointment 
that of the £5000 required for endowing the Association's 
two homes at Matlock only one-half had been received. 
It was not like Sheffield, he added. They had had many 
and various calls upon them, but this call was for them- 
selves and for their own people. No claim appealed more 
closely to the employers of Sheffield, and he was going to 
bring it before some of the workpeople’s associations. 
Sir W. H. Ellis, Mr. F. C. Fairholme, and Mr. C. E. Siddall 
spoke to the same effect, and it is to be hoped the full 
£5000, and as much more as may be needed, will speedily 
be subscribed. 


General Conditions. 


There is no great change to record in the industrial 
situation. The fact was noted with interest this week 
that Vickers are to add another line to their activities, 
viz., the making of match-producing machinery. This 
work is to be done apparently at the firm’s Erith factory, 
which makes one wonder why a district like Sheffield 
could not take up the making of, say, lace and hosiery 
making machinery. The city is very handy to the Notting- 
ham and Leicester districts, and from all accounts there 
should be plenty of room for such an enterprise. In 
general business there are still some very quiet patches, 
and there are manufacturers who view the future none too 
hopefully, their contention being that the high, and 
probably higher still, prices of steel are damaging oversea 
prospects. Nevertheless, there is a steady expansion of 
business taking place in lighter steels, and steel plates 
and other mercantile shipbuilding requirements, as well 
as railway and tramway material, are in extremely active 
demand, as are also tubes and other locomotive parts, 
railway carriages and wagons, and agricultural implements 
and machinery parts. In some of the rolling mills, how- 
ever, there are indications of flagging, which is showing 
itself slightly, too, in such things as engineers’ small tools. 
The case of the enginemen’s demands is still under dis- 
cussion, and a strike is in progress at the type foundry 
works of Stephenson and Blake, the men standing out 
for a wage and war bonus of 72s. 6d. a week of forty-seven 
hours, with certain changes in the piece work rates. The 
trouble has prevailed now for three weeks, and the matter 
seems to be at a deadlock. 


Iron, Steel, and Coal. 


Although there is no doubt that the number of 
blast-furnaces in operation will be steadily increased under 
the new conditions, augmenting the supply of pig iron, 
prices will remain unchanged for a month, at any rate— 
some think for two or three. Users are everywhere com- 
plaining of the high prices of steel, which makers contend 
are fully justified, and it seems likely that cheaper billets 
from the States will be bought to a certain extent. In 
the fuel market the continued suspension of exports, 
except under special permission, is allowing inland works, 
the railways, and gas undertakings to repair their reserves, 
and deliveries for current consumption seem well main- 
tained, even the pressure for house supplies being much 
less. For steams best South Yorkshire hards are quoted 
23s. to 23s. 6d.; best Derbyshire, 22s. 6d. to 23s.; 
seconds, 21s. 6d. to 22s.; cobbles, ditto; nuts, 2ls. to 
22s.; best hard slack, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. 
to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; peas. 16s. to 
16s. 6d.; and small slacks, 13s. to 14s. For house sorts 
branch is quoted 27s. to 27s. 6d., and best Silkstone 
23s. 6d. to 24s, 6d., all per ton at pit. Blast-furnace coke 
moves rather slowly at 42s. per ton on rail at ovens. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Position, 


In spite of the great element of uncertainty 
which has been the bugbear of trade for some months 
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st, the industrial position generally in the North of 
England is very encouraging. The effects of the upheaval 
in industry occasioned by the cessation of hostilities 
have, unfortunately, occupied a longer period than was 
at one time imagined, and hopes so firmly held of a trade 
boom have yet to materialise. There are still many 
serious obstacles to overcome before more stable condi- 
tions are restored in the industrial world. The uncer- 
tainty as to prices, the apparently insatiable demands of 
labour, both as to wages and hours, the continuance of 
restrictions upon certain imports and exports, the diffi- 
culty of arranging satisfactory credits with Allied countries, 
and the absence of any clear statement of Government 
policy either as regards internal cr external trade, are 
matters which combine to cripple enterprise in the launch- 
ing out of business of any magnitude. Nor can complete 
confidence be restored until the international peace treaty 
is signed and sealed. That, more than anything else, 
would undoubtedly facilitate the return to normal trading 
conditions. Happily, the picture is not all gloom. Although 
it is difficult to hazard a guess as to what is likely to happen 
in the future, in view of the strenuous competition that is 
likely to arise when international conditions become more 
settled, it is encouraging to find that, at the moment, all 
the principal industries in the North of England are 
actively employed, and are likely to remain so for some 
months to come. In the pig iron trade the position is 
promising. Makers are booked up with orders for two or 
three months ahead. The output, however, falls far 
short even of the requirements of British consumers, 
with the result that exports can only be effected at the 
cost of serious trouble and inconvenience to the home 
trade. Thus, at a time when foreign consumers are simply 
starving and clamouring for iron, and willing to pay gener 
ous prices, makers are badly handicapped. A greater 
output of Cleveland iron is a question of far-reaching 
importance, and it is to be seriously tackled. A great 
difficulty is the problem of ore supplies. Home ores are 
insufficient for the needs of the trade, and any increase 
in the demand for foreign ore would, it is feared, lead to 
higher freight charges. Trade revival has been very 
marked in the steel trade in which the export business is 
daily increasing. From all parts of the world, and par- 
ticularly from the Far East, the demands are exceedingly 
heavy, and in spite of the high export prices, plus the 
heavy freight charges, manufacturers are experiencing 
no difficulty in disposing of their production. The ship- 
building industry promises to be prosperous for several 
years tocome. Builders are just beginning to throw them- 
selves free from Government control, and, given a reason- 
able absence from serious labour trouble, a period of 
great prosperity seems to lie ahead. At present many of 
the-yardsare still engaged in building and finishing standard 
ships, but in the course of a few months they will be 
cleared out of the way, and the yards will be able to revert 
to the ordinary merchant type of vessel according to the 
wishes of individwal owners. As already stated in a 
previous letter, a considerable number of orders from 
foreign shipowners has been placed with North-East 
Coast yards, and British owners are now beginning to 
give out orders rather more freely. Most yards have 
sufficient work on hand or ordered to last for the next 
three years at least. The engineering trades, too, are 
well employed and have plenty of orders in hand. 


Cleveland Iron Trade. 


The outstanding feature in the Cleveland pig 
iron trade this week is the extraordinary demand. In- 
quiries from all quarters, are circulating on an extensive 
scale, but even at the present inflated prices it is impossible 
to get iron. Such surplus as the makers have at their 
disposal, after meeting their commitments under existing 
contracts, they are either holding up entirely or doling 
out in very small parcels at prices far in excess of the 
agreed minimum. This week there has been a further 
advance cf 5s. per ton for Cleveland foundry iron, and 
the minimum quotation for the standard quality is now 
155s. Supplies are by no means easily obtainable at that 
figure—indeed, more has been paid, and 155s. per ton is 
quite a minimum figure for new orders. Owing to the 
continued irregularity in working of the furnaces, forge 
iron has long been more plentiful than foundry qualities, 
and it is understood that the uniform quotation for both 
foundry and forge has at last been abandoned, makers 
being willing to shade quotations to the extent of a shilling 
or so per ton. Unfortunately for many of the works, this 
class of iron is quite unsuitable, and foreign buyers being 
accustomed to purchase the foundry quality, are not 
inclined to look with favour upon offers of a lower quality. 
Reports from consumers indicate that rail deliveries are 
better this month, the supply of trucks being more 
adequate to the needs of the trade, but shipments are on 
a lower scale, not because of any lack of business or 
shipping, but rather because of the scarcity of pig iron. 
Belgium is becoming a substantial buyer, and shipments 
to Italy are also considerable, but trade with the Scandi- 
navian countries is on a limited scale. Owing to the needs 
of the home trade, it is officially announced that it is 
necessary to retain the licensing system for exports of 
pig iron and iron and steel scrap, but neither a guarantee 
against re-export nor consignment to importing associa- 
tions or official bodies is any longer required as a condition 
of the issue of a licence. 


Hematite Pig Iron. 


The stringency in the East Coast hematite pig 
iron trade is entirely unrelieved, and hematite is, in fact, 
almost unobtainable locally. Practically the whole of 
the output has been sold, and only very small parcels are 
occasionally finding their way on to the market. For 
these there is an eager demand, and 185s. would be readily 
paid for mixed numbers, with a 2s. 6d. premium for 
No. 1 quality. 


Iron-making Materials. 


In the foreign ore trade business is slightly 
better, but there is still no general buying movement. 
It is, however, reported that business has been done cn 
the old parity basis of 46s. 6d. for best Rubio ore. There 
are abundant supplies of coke, and when ironmasters 
are able, owing to improved ore supply, to blow in more 





furnaces, the problem of fuel supply need afford no obs‘acle. 
The current quotation is 39s. for good furnace coke or 
41s. 6d. for low phosphorus qualities at the ovens. 


Manufactured Iron and Steel. 


The heavy demand for shipbuilding and railway 
material continues to be the feature of the manufactured 
iron and steel trade, which in several other departments 
is samewhat quiet. There is a very large inquiry from 
abroad, The refusal of the bricklayers to work overtime 
throughout the district, following upon similar action 
taken by the engineers, is seriously retarding repair work, 
and necessitates in some cases mid-week stoppages. The 
raising of the price of billets has caused a good deal of 
dissatisfaction among consumers, who declare that they 
could be sold at a good deal Jess and still leave a satis- 
factory margin of profit. The principal quotations 
governing the home trade are as follows :—Steel angles 
and joists, £16 10s., delivered in 4-ton lots, net cash ; 
steel ship, bridge and tank plates, £17; steel rounds and 
squares under 3in. down to fin., £19; steel flats, 5in. 
down to lI}in., £19 net cash, delivered in 4-ton lots: 
heavy steel rails, 60 1b. and upwards, £15 net on trucks ; 
iron and steel rivets, £27 5s.; common iron bars, £20 10s.; 
marked bars, £23; strip iron, £21 15s.; steel hoops, 
£23 5s. In the export trade prices only appear to be 
varied for steel plates, which are quoted £18 f.o.b. 


The Coal Trade. 


More active conditions prevail in the Northern 
coal trade, as supplies are being offered in greater volume. 
The official requisition for the remainder of the month is 
not so heavily sustained as in recent weeks, and conse- 
quently there is more coal on offer on the free neutral 
market. However, for any supplies the competition is 
particularly keen, and sellers have no difficulty in clearing 
their holdings at full current neutral prices. Demands 
on schedule account for France and Italy are extensive. 
A new order regarding bunkers, which came into force 
on Monday, whereby the late maximum price becomes a 
minimum, below which no business is permitted, and 
applies equally to British and foreign ships, has caused 
quite a stir on the market, and bunker business for the 
time being is suspended. Sellers are permitted by this 
Order to secure as good a price as they can. As bunkers 
have long been, and are still, scarce and very awkward 
to arrange, the shipowners are up against something. 
However, many points have arisen and require explana- 
tion, such as coaling station business and other matters. 
People who have contracts running seem to be comfortably 
placed. Best steam coals are offered at 90s.; Tyne primes 
and North Northumberland, 90s.; second steams, 80s. 
to 85s.; Blyth and Tyne smalls, although more plentiful, 
hold steadily at 65s. to 70s. Prices are not so much 
determined by quality as by date of delivery. Gas coals 
continue in strong demand, and prime and superior 
qualities are 70s. to 72s. 6d., and seconds 67s. 6d. Although 
the local demands for all descriptions of coke are active, 
the output is considerable, and leaves a substantial surplus 
for open market dealing, but shippers have some trouble 
in securing licences. Export quotations are nominal at 
65s. to 70s. for beehive or patent coke, and 70s. for gas coke. 


Engineers and the Training of Disabled Men. 


The Government proposal to allocate for training | SP 


in engineering and shipbuilding a number of disabled 
men, to the extent of 3 per cent. of the numbers employed 
in the industries, is giving rise to a good deal of dis- 
satisfaction on the North-East Coast. The Tyne District 
Committee of the Federation of Shipbuilding and Engi- 
neering Trades, in conjunction with representatives of the 
Amalgamated Society of Engineers, in a protest resolution 
states that while the members fully appreciate the services 
of the discharged sailors and soldiers, they hesitate to 
participate in their training, unless there can be some 
security of employment in the future with full trade union 
rates, irrespective of pension. This view was taken with 
due regard to the vast number of apprentices engaged 
and training in the industries, and recent attempts to 
dispense with or reduce the wages of fully trained men of 
over sixty years of age, and the Committee viewed with 
alarm any system which, while making provision for the 
training of one section of the community, left another 
section of already trained men unemployed. As no 
alternative in the form of suspending the introduction of 
apprentices in these industries, say, for a period of three 
to five years, is suggested, the Committee protests against 
having forced upon its members the responsibilities of the 
Government, which promised security of employment, 
and is now disposing of national workshops without 
making any effort to secure the necessary national employ- 
ment of these men who otherwise would be left either to 
be the victims in times of depression or used to reduce the 
wages or employment of other trained workers. 








SCOTLAND. 
(From our own Correspondent.) 


Prices and Markets. 


Wate the ultimate effect of the enhanced prices 
of materials is still obscure, markets so far show little sign 
of steadying up. Producers are evidently disinclined to 
quote for more than a month ahead, and, on the other hand, 
consumers show no desire to purchase extensively. Foreign 
inquiries appear more hopeful, but the high level of prices 
is not likely to induce many large orders. This state of 
affairs is all right so long as works have plenty of home 
orders, as at present ; but the outlook with the prospect 
of a slack season cannot be called encouraging. 


Shipyard Changes. 


Several industrial changes affecting the lower 
reaches of the Clyde, which have been pending for some 
time, have been announced as completed. The chief 
of them is the acquisition by a leading Port-Glasgow ship- 
building firm of the engineering foundry of Messrs. Caird and 
Co., Greenock. It is also reported that John Slater, Ltd., 


London, have acquired the shipbuilding and engineering 
works of the Clyde Shipbuilding and Engineering Com- 
pany, Limited, Port-Glasgow. Messrs. Slater purchased 
some months ago the yard of Messrs. Murdoch and Murray, 
shipbuilders, Port-Glasgow, and it is stated that they may 
soon acquire a substantial interest in another shipbuilding 
and engineering concern in the district. Port-Glasgow 
yards are particularly busy at present. Several contracts 
for new vessels have recently been placed and the outlook 
is distinctly healthy. , 


Profit-sharing in Coal. 


It is said that Mr. John Gibson, Kilmarnock, a 
recognised authority on all matters pertaining to. coal 
production, has been appointed by the Scottish Mine 
Managers’ Association to give evidence on its behalf before 
the Coal Industry Commission. It is understood that 
Mr. Gibson will submit to the Commission a unique profit- 
sharing scheme. 


Pig Iron. 


Business in the Scotch pig iron market is steady, 
but development is slow. Inquiries are fairly numerous, 
but after local and allied needs are satisfied very little 
remains for distribution. Hematite and foundry grades 
are still very searce and the output easily absorbed. 


Finished Iron and Steel. 


Producing works generally have no lack of gcod 
orders. At the steel works plate mills are very busy, but 
bar mills could do with more orders.. The new prices 
seem to have had little effect on home orders so far, though 
perhaps transactions have been limited to actual require- 
ments. Steel sheets continue busy, but prices seem to 
have an adverse effect in this department, to scme extent 
at least. Galvanised sheets are still beyond the ordinary 
consumer, painted sheets being substituted in large quan- 
tities. The demand for malleable iron is in excess ot out- 
puts, and the situation is not improved by the shortage 
of jlabour experienced. Inquiries trom abroad are greater 
in number and a more hcpeful feeling exists, but such 
restrictions as still remain and the values at present in 
operation will both require readjustment before the export 
department can be expected to return to life once more. 


Coal. 


There is still nothing in the way of fresh features 
to report in connection with the Scotch coal trade. Perhaps 
the pressure for suppliés is not now quite so heavy, but 
collieries are being kept busy and outputs are quickly 
disposed of. Household coal continues in good request, 
and industrial concerns are still taking heavy deliveries. 
Consequently all large coals and washed materials are in 
strong demand. Exports continue to improve. The 
number of steamers at East of Scotland ports is still con- 
siderable, and a good quantity of fuel is bemg shipped to 
allied and neutral ports, particularly from Fiieshire. 
Collieries are severely taxed and the loading turn is con- 
siderable.- The aggregate shipments from Scottish ports 
during the past week amounted to 157,514 tons, compared 
with 143,154 tons in the preceding week, and 162,676 tons 
in the same week last year. Prices are unchanged as 
follow :—Ell coal, f.o.b. at Glasgow, 32s. 6d. to 35s.; 
lint, 35s. to 37s.; navigation, 37s.; steam, 34s. 6d.; 
treble nuts, 30s.; doubles, 29s.; singles, 2s.; best screened 
navigations, at Methil or Burntisland, 36s. to 38s.; first- 
class steams, 35s.; third-class steams, 3]s.; best steams, 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Peace Terms and Coal Supplies. 


THE clause in the Peace terms respecting the 
quantity of coals which Germany, is called upon to supply 
to the Allies is of special interest to South Wales, which is 
the chief, coal exporting centre in this country. Germany 
has to supply to France with the difference between the 
pre-war output of the Nord and Pas de Calais mines and 
their annual production for the next ten years ; in addition 
France has the option, over the same period, of taking 
another seven million tons per annum; Belgium eight 
million tons, and Italy an amount rising from four and 
a-half million tons in 1919-20 to eight and a-half mitlion 
tons in 1923 to 1924. It is not possible at the moment 
exactly to gauge the position, as figures are not available 
as to the present output of the Nord and Pas de Calais 
mines, but it is fully expected that the quantity which 
Germany will have to supply to France will be very sub- 
stantial. South Wales exporters, while not entertaining 
real anxiety, are speculating as to what the position in the 
future will be. It is expected that France will still very 
largely have to depend upon this country for her supplies, 
but the fact cannot be overlooked that before the war 
France took from this country between nine and a-quarter 
and nine and a-half million tons per annum ; Italy received 
much about the same quantity, and Belgium took just 
under two and a-half million tons. The position therefore 
is that Germany has to supply our Allies with more coal 
than they imported from this country. The question 
whether Germany can fulfil the terms is not free from doubt, 
and apparently this view is shared in high quarters, as 
it is provided that the Commission has powers to postpone 
or annul the deliveries should they interfere unduly with 
the industrial requirements of Germany. 


Relaxation of Regulations. 


A decision of considerable importance has been 
arrived at by the Central Executive Committee for the 
supply of coal to France and Italy, which now discharges 
duties in the case of Belgium as well, and that is that 
local committees shall, in their discretion, admit new firms 
to the list of qualified exporters. This change requires 
the sanction of the Coal Controller, but it is not expected 
that it will be opposed, especially as the Central Executive 





Committee agreed by an overwhelming majority to this 
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step. Hitherto only firms which supplied coals to allied 
countries prior to the existing scheme coming into opera- 
ticn have been able to export and have figured on a list 
of what was called the ‘qualified’? list. These firms 
have received a fixed remuneration which is on a satis- 
factory scale, there has been no competition, while new 
firms or thcse with no pre-scheme standing have been 
totally unable to do business with allied countries. The 
door was barred to them; it was useless for them to 
communicate with importers abroad and attempt to show 
any enterprise, because even should they secure authorisa- 
tions from firms in France, Italy, or Belgium, it was certain 
that the business would not be permitted to mature. 
Any new business, in fact, which did ccme along was 
allocated by the Local Committee to members on the 
qualified list. Now, however, it is open to a new firm to 
put forward its claim to be placed on the qualified list 
and to share in business with some prospect of success. 
It is a measure of freedom which could scarcely be denied 
to new undertakings considering the almost general demand 
of traders to be freed from control and restrictions. There 
were other resolutions of a more drastic nature before the 
Centra] Executive Committee, but they were not adopted. 
One of them was that the whole scheme should be aban- 
doned. This course, from all reports, would more nearly 
meet the views of French importers, who, on account of 
their difficulties regarding the distribution of coals, are 
agitating strongly tor the abolition of the entire scheme. 


New Bunkering Directions. 


The Coal Controller has issued new directions con- 
cerning the sale of coal for bunkering, which came into 
foree last Monday. Formerly two schedules were in 
operation, viz., A and B. The A schedule applied to 
coals sold to Allies and B schedule, which averaged about 
9s. per ton higher, applied to neutrals. Now, however, 
all coals are to be sold on the basis of the allied or A 
schedule, and thus vessels of all nationalities are placed 
on an equality. Hitherto as from December last Nor- 
wegian owners had the privilege of obtaining their bunkers 
at the allied prices, but all other neutrals were on Schedule 
B. This change is a very material concession to neutral 
owners, but the view is held that these new directions are 
the prelude to others. It is expected that the coal prices 
in respect of cargoes will shortly be revised and that they 
will be raised, while it will be no surprise if before long 
shipowners are called upcn to accept lower freight rates. 
Another important point abcut the new directions is that 
whereas formerly Suhedule A was a fixed scale of prices, 
now it beccmes a list of minimum charges, so that in times 
of great demand for coals, as at present, cclliery salesmen 
ean ask what price they like above the schedule, so that 
the element of competition for orders is introduced when 
a@ strong market prevails. 


Miners and Income-tax. 


There are some South Wales miners who find it 
easy to discover new subjects about which to agitate, and 
the latest concerns the question of securing the raising 
of the abatement of income-tax. There have been various 
pithead meetings of protest, chiefly in areas from which 
trouble frequently emanates. In some cases it was 
advocated that the income-tax demand notes should be 
collected and sent to the secretary of the South Wales 
Miners’ Federation, to be handed over to the Chancellor 
of the Exchequer. The Executive Council of the South 
Wales Miners’ Federation considered the matter on 
Monday, several resolutions having been sent in urging 
that a conference should be called. The Council has 
decided to call a conference for Monday next, when the 
subject will also be discussed of obtaining an increase in 
the amount of compensation paid to injured workmen. 
It is understood that the Executive Council will advise 
the conference not to pay more income-tax until the 
abatement on wages is advanced from £130 to £250. 
There is also talk of the miners securing: the co-operation 
in this movement of the middle classes, their view being 
that it should apply to all the wage-earning population. 
It is evident that the miners realise that they have no 
case for special treatment, and are therefore endeavouring 
to rope in other workers to support them. It is unlikely, 
however, that South Wales miners will adopt a drastic 
course of action, and that the matter will be referred to the 
Miners’ Federation of Great Britain, which has previously 
had the subject in hand. 


Swansea Cargo Workers. 


Following upon action by the Ministry of Labour 
and conferences of the parties interested in London, terms 
of agreement for the resumption of work by Swansea 
general cargo workers, who to the number of 1000 have 
been idle for a month, were confirmed by both sides on 
Monday last, and it was decided by the men to resume on 
Tuesday. At the last moment, however, the men did not 
re-start work as expected, there being differences in the 
interpretation of the agreement. The terms of this agree- 
ment were (1) that work be resumed forthwith on the 
basis existing when the general stoppage occurred, (2) that 
the claims which were the subject matter in dispute be 
referred to the proper union officials for negotiation and 
adjustment with the employers, and (3) that negotiations 
begin forthwith for a general revision of the tariff, such 
revision to make all practical arrangements for the 
elimination of “‘ extras.” Although eleventh-hour dis- 
agreement occurred, it is expected that the difficulties 
will be surmounted and that there wiil be a resumption of 
work before the end of this week. 


Current Business. 


The coal market has been characterised by very 
strong conditions. It was expected that some relaxation 
would have been seen owing to declining tonnage supplies, 
but anticipations have not materialised. Tonnage has 
come along freely and the pressure for all coals is as great 
as ever. Stoppage of work at the Ebbw Vale Collieries 
and at several other well-known pits have resulted in a 
fairly considerable quantity of coal being off the market, 
thus enhancing the scarcity. Colliery salesmen have not 
had sufficient to meet their commitments, so that there 
have been practically no free coals about. Chief interest 
has been concerned with the quotations for bunker coals, 





seeing that the new directions were in force under which 
Schedule A is a minimum scale. It was expected that the 
minima would be exceeded, and this was the case. Colliery 
salesmen are quoting anything from 5s. to 10s. above the 
scale, but as collieries are so fully booked up and sales are s 
restricted reliable prices are difficult to gauge. Best Black 
Vein large scheduled at 37s. are reported to have been doneas 
high as 45s., but it is expected that prices will settle nearer 
5s. per ton above the schedule for large through and small 
coals. Some salesmen are inclined to differentiate in their 
quotations as between neutral and allied sales and to 
quote 5s. per ton for neutrals above what they are prepared 
to sell at for allied vessels. This may be possible upon a 
very strong market, but is scarcely likely to be adhered 
to when the market is easy and orders are scarce. Patent 
fuel makers are also well booked up, and some indicate 
5s. per ton above the minimum for neutrals, making the 
price 50s. per ton. The coke market also shows a firm tone, 
pitwood supplies maintaining a good level. 


Newport. 


The coal market keeps very firm for all descrip- 
tions. Collieries are well stemmed and free coals for early 
shipment are very scarce Outputs are not altogether satis- 
factory and salesmen have not yet sufficient to meet their 
existing obligations. 


Swansea. 


There has been a fairly active inquiry on the 
anthracite market for best large descriptions, and as 
salesmen are in most cases well booked up, buyers have 
found no little difficulty in getting supplies for early ship- 
ment. Machine-made qualities are also firm and rubbly 
culm has displayed a good tone, but duff has been a quiet 
market. Steam coals have ruled firm. 








Latest News from the Provinces. 


MIDLANDS AND STAFFORDSHIRE, 


Wages Trouble in Ironfounding Trade. 


Lasovur trouble threatens in the ironfounding 
trade because of delay in acceptance by the Engineers 
Employers’ Federation of a so-called ‘‘ charter,” which 
has been submitted by the National Council of Operative 
Ironfounders. The “ charter”? deals with the minimum 
wage, the setting up of machinery for governing payment 
by results, an annual holiday on full pay, and full wages 
for national and local holidays. Another clause deals 
with general conditions in the foundry, which the men 
demand should be remedied. Negotiations between 
masters and men have been going on for some time, but 
the men deem that progress is too slow, and appear 
impatient. Resolutions have recently been passed in 
many parts of the country demanding that a decision 
should be reached, and threatening a strike unless the pace 
is accelerated. The situation is the more important 
since the matter in dispute applies not only to Staffordshire 
but to the whole of the country. 


Coventry’s New Technical Institute. 


The information is confirmed that Coventry 
anticipates spending £150,000 on its new technical insti- 
tute. The buildings are to be erected by the municipality 
for £100,000, and it is expected that the city’s industries 
and the Chamber of Commerce will together contribute 
an additional £50,000. It is hoped that the institute will 
rank for honours degrees, and that it will be affiliated to 
Birmingham University. 


LANCASHIRE. 


A Barrow Enterprise. 


For many years David Caird, Limited, has carried 
on in Barrow the business of ironfounding and engineering. 
The concern is now going under new proprietorship, and 
considerable development is to be made in the business, 
with extensions into new lines. One feature is to be the 
taking in hand of general repair work in connection with 
the shipping trade of the port of Barrow. The new pro- 
prietors are Mr. H. Brandon, who has been the general 
manager for some years; Mr. A. While, at present chief 
engineer at the Barrow works of the Barrow Hematite 
Steel Company, Limited ; and Captain John Fisher, head 
of the Barrow shipowning firm of ¢ames Fisher and Sons, 
Limited. The two former will be the joint managers, and 
with Captain Fisher form the board of directors. The 
business will be still carried on under the style of David 
Caird, Limited. 


SHEFFIELD. 
Serious Position of Steel. 


In conversation on Wednesday with a prominent 
steel maker, I learnt that the steel position is a very 
serious one indeed. The view held by some of the con- 
sumers who have to pay the high prices to which the 
material has risen, viz., that makers are taking advantage 
of them, is repudiated most absolutely. On the contrary, 
it is declared that where a margin of profit is left to makers, 
it is an extremely narrow one, whilst in many instances 
billet makers for several months past have been filling 
orders booked in 1914, 1915 and 1916, and some are still 
doing so. This business is being done at an actual serious 
loss per ton, for the orders were accepted without a 
** slip ’"’"—that is, there was no proviso that if by a given 
date the market price had risen, the difference should be 
added to the quotation. Billet makers place the whole 
blame for the present position upon the demands of 
labour, beginning with their effect upon coal prices, 
passing to their influence upon pig iron values, and going 
on to steel, the makers of which are as powerless in the 
matter as are iron producers. The latter, it is said, find 
now that it will be necessary to add another 10s. to the 
new prices, and it is certain that coal will advance again 





hy another 2s. or 3s., making it impossible to keep stee| 
billets down to even their present high level. If Labour 
will not take a sensible view of the outlook, the only thing 
is for the Government to step in and assist the iron and 
steel market in some way for a few months at all events, 
say, by the restriction of imports. For instance, our 
basic billets are quoted at £14 10s. to £15, but America 
is prepared to land them at Liverpool at 20s. per ton less 
than that, and some users on this side will most certainly 
buy them, leaving British makers the victims of wartime 
conditions, unless something can be done for them in the 
matter. 


NORTH OF ENGLAND. 


Further Advance in Pig Iron Prices. 


A further upward movement has occurred in 
the prices of Cleveland pig iron, and though there now 
appears to be a general feeling that quotations have 
reached as high a point as is prudent so long as supply is 
insufficient to meet requirements—and this threatens to 
be the position for some time to come—prices cannot be 
regarded as having touched top. Buyers are as eager as 
ever to place orders, but they experience considerable 
difficulty in purchasing for anything like early delivery, 
as there is next to no iron obtainable until after the end 
of June. The general market quotation for No. 3 Cleve- 
land pig iron is now 157s. 6d., and producers, it is under 
stood, are willing to book orders at 160s. for delivery 
up to the end of the year. Hematite pig iron has also 
advanced by 2s. 6d. to 187s. 6d. per ton for mixed numbers. 


WALES AND ADJOINING COUNTIES. 
Ebbw Vale Strike. 


The miners at the Ebbw Vale collieries who have 
been idle for a fortnight have decided to resume work. 
Few of the men will be able to make an immediate start, 
as the whole of the collieries have been idle and the horses 
withdrawn. 


Tin-plates. 


The tin-plate market continues very unsettled, 
and very little business is passing. Home buyers are 
reluctant to effect purchases, but inquiries are reported 
from France for 20,000 boxes, all types. Tin-plates are, 
for the home market, about 35s. per basis box net, f.o.t. 
makers’ works, though in some cases supplies have been 
offered as low as 33s. 6d. a box to clear stocks. Quotations : 
Block tin, £235 cash, £232 15s. three months; copper, 
£76 15s. cash, £77 5s. three months; Spanish lead, 
£24 5s. cash, £24 10s. three months ; spelter, £35 5s. cash, 
£35 15s. three months ; sheet and tin-plate bars, £13 10s. 
per ton f.o.t. makers’ works. 








PULVERISED COAL. 


Tue Fuel Research Board of the Department of Scien- 
tific and Industrial Research has just issued a special 
report on pulverised coal systems in America. The report 
is made by Mr. Leonard C. Harvey, who spent three 
months in the United States, and it may be obtained from 
H.M. Stationery Office for half-a-crown. We commend it 
to the attention of British engineers. In this country, 
for reasons into which we need not now enter, powdered 
fuel has been used for little else but cement manufacture, 
but. in America, we learn from Mr. Harvey, over ten 
million tons of coal are consumed per year in this form for 
metallurgical purpeses of many kinds, for steam boiler 
plants, for locomotives, for marine propulsion, and for the 
central heating plants of cities. We venture to say that 
few persons in Europe were aware that its use was so 
extensive, and the report will serve a valuable purpose in 
directing attention to the practical applications of a fuel 
that is relatively cheap, and which has hitherto been 
largely neglected because the cost of other fuels was not 
high, but which, in view of the probably permanent 
increase in the price of coal, is now worthy of careful 
consideration. 

After indicating the advantages of pulverised coal as 
fuel, the report describes the process and plant ; exhibits 
the economics of the system; deals with mill-house prac- 
tice ; discusses burners ; and, finally, presents the opinions 
of American users. It is illustrated with tone cuts and 
drawings. 








EDUCATIONAL INTELLIGENCE. 


’ 


THREE courses in ‘“ Industrial Administration,’’ each con- 
sisting of eight lectures, will be given by Mr. E. T. Eibourne 
during June. The first course on ‘‘ Factory Organisation ”’ will 
begin on June 4th, the second on ‘* Labour Administration ’’ on 
June 5th, and the third on ‘** Factory Accounting ”’ on June 6th, 
allat 6p.m. Particulars can be obtained from Messrs. Brindley 
and Elbourne, 110, Victoria-street, S.W. 1. Mr. Elbourne is 
well known to our readers as the author of a series of articles on 
‘** Labour Administration.” 








Groupe INTER-UNIVERSITAIRE FRANCO-BRITANNIQUE.— It 
was a very cosmopolitan gathering which assembled at the 
Connaught Rooms on Monday last to attend a dinner of the 
Groupe Inter-Universiteire Franco-Britannique. There were 
there representatives of all the allied nations, and advantage had 
been taken of the presence in this country of Monsieur Eugéne 
Schneider to attend the meeting of the Iron and Steel Institute, 
of which he is, of course, president this year, to request him to 
take the chair. He performed the duties of the office of chair- 
man admirably. Speaking with almost equal fluency in French 
and English, he entertained his audience with a lengthy and 
highly interesting dissertation on the effort made by France 
during the war. The figures he quoted bore eloquent testimony 
to the magnificent record of our neighbours across the Channe! 
during the war period in the face of the most trying conditions 
of raw material, labonr, and transport, and the loss caused by 
devastated factories. He laid stress on the paramount necessity 
for a close working union between the Latin and Anglo-Saxon 
races and particularly between France and Great Britain, for 
the two countries, he said, were complementary the one to the 
other as regarded raw materials and other things. The same 
points were also emphasised by subsequent speakers. 
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The Manufacture and Use of Paper 
Yarn. 


THE employment of paper yarn, either alone or in 
conjunction with cotton, flax, jute, hemp, &c., in the 
manufacture of textiles is not a war-time expedient, 
although it is true that during the war great developments 
in this direction were made in Germany and Austria, and 
on a smaller scale in this country. The Chinese, it would 
seem, have long used a twine made from paper, while as 
long ago as the beginning of last century the Japanese 
produced a fabric consisting of silk one way and paper 
yarn the other. Before the war two mills in Germany were 
making paper yarn. By March, 1917, Germany and 
Austria were producing paper yarn at the rate, it is stated, 
of over a quarter of a million tons a year, while at the 
beginning of 1918 there were over 550 mills and factories 
in the two countries making paper yarns and fabrics. 
In Great Britain the Textile Engineering Company, 
Limited, of Southwark, has developed the manufacture 
of paper yarn spinning and weaving machinery, and under 
the style of Celltex, Limited, has established works for 
producing paper textiles on a large scale. This firm, we 
learn from the ‘‘ Bulletin” of the Imperial Institute, has 
produced large quantities of military sandbags and sacks 
tor grain, potatoes, wool, &c., and in addition is making 
twine, matting, tapestry, carpeting and cloth of various 
kinds. In Norway and Denmark the paper textile industry 
appears to have made little headway, but in Holland, it 
is reported, some of the cotton mills, because of the 
insufficient cotton supply, are making paper textiles, 
while in Sweden preparations are being made, we learn, to 
manufacture paper textiles on the lines followed in 
Germany. 

The process of making paper yarns is not a spinning one 
as known in the cotton industry, but consists of twisting 
a flat paper strip into a round thread. The paper, as 
received from the paper mill, is cut into strips trom 2 to 
8 mm. wide, according to the “‘ count ” of thread desired. 
The cut strips are run over a damping apparatus, which 
moistens them without bringing them into direct contact 
with the water, and are then rolled up into dises about 
300 mm. in diameter. These discs are taken to the twisting 
frame, and while still damp the paper strips are twisted 
into round threads. In making use of cotton spinning 
machinery, the general custom is to employ roving frames 
for the twisting of the coarser numbers up to about 
No. 10, while for the finer numbers either ring spinning 
frames or ring doublers are used. The principal altera- 
tions required in any case are to the creel to enable it to 
hold the paper discs, and to the twist gearing in order 
to get the necessary twist. Jute spinning machinery and 
machinery for making fish-net yarns would appear to be 
more readily adaptable to the “‘ spinning ” of paper than 
cotton machinery. 

The yarn may be toughened by impregnating it with 
size, tannin, aluminium formate or water giass. The 
weaving of the yarn is effected on the same lines as that 
of cotton. Bleaching or dyeing may follow, the only point 
to notice in connection with these processes being that 
during them the fabric must be handled with greater care 
than is necessary with cotton fabric. 

In additicn to the uses mentioned above to which paper 
yarn and textiles are put, the material is also being em- 
ployed for the manufacture of cordage, ranging from fine 
twine to coarse rope, having a central core of fine metal 
wire or fine hemp twine. It is also being used as a wall 
covering, as a foundation for linoleumns and oilcloths, 
in the form of woven boards—stated to be a suitable 
substitute for three-ply wood—as packing between the 
lead sheaths and iron armouring of electric cables, and as 
a leather substitute for mechine belting. While some of 
these uses are likely to become permanent, it remains 
to be seen whether paper textiles will find extensive em- 
ployment in face of a plentiful supply of other materials, 
notably of jute. The poor resistance of the woven material 
to moisture and the fact that efforts to improve it in this 
respect by impregnation may be nullified at the first 
wash, are serious drawbacks to its employment in several 
otherwise promising directions. It may be recorded, 
however, that an undervest of German manufacture, 
made from paper, after having been washed sixteen times, 
is authoritatively reported to have been soit to the feel 
and to all appearances as good as new. 








Roaps AND Transport ConGREess AND Exutsit10on.—The 
Cotnty Councils Association has decided to organise a Roads 
and Transport Congress and Exhibition at the Royal Agricul- 
tural Hall, London, in November of this year. The arrangements 
will to a large extent follow the lines of the successful Roads 
Congress and Exhibition organised by the Association in 1915, 
but in view of the important developments as regards transport, 
it has been decided on the forthcoming occasion to pay special 
attention also to that branch of the road problem. The organising 
secretary of the Congress is Mr. 8. M. Johnson, the secretary of 
the County Councils Association, and the Exhibition will be 
under the management of Mr. A. F. May, the managing director 
of the Municipal Agency, Limited, 13, Victoria-street, 8.W. 


Tae Mrpranp Juntor Mininc Engineers’ Socrety.—A 
meeting was held in the Applied Science Department of the 
University of Sheffield on Saturday, May 3rd, to consider the 
proposed formation of a Junior Mining Engineers’ Society of 
the Midland Coalfield. The meeting was well attended by the 
junior members of the mining profession in that coalfield and 
by representatives of the University of Sheffield, including the 
Professors of Mining and Geology, Professor Fearnsides taking 
the chair, The proposed rules and constitution of the Society 
were ppt before the members present, and considerable dis- 
cussion took place. The Society is to include junior civil and 
mechanical engineers. It was unanimously decided to ask 
Mr. J. H. W. Laverick, of Sheffield, to accept the office of 
honorary president. Mr. Gerald T. Newbould, of Earl Fitz- 
william’s Collieries, was elected president for the coming year, 
and Mr, H. J. Atkinson, Wharncliffe Silkstone Colliery, near 
Barnsley, was elected honorary secretary and treasurer. 
The general feeling of the meeting was that the Society should 
be conducted by the members for their educationa! advancement. 
and it was pointed out that the chief obiect of the Society would 
be to increase the knowledge of the members by the reading and 
discussion of practical papers upon mining work. It was also 
decided to endeavour to obtain contributions to the ‘‘ Transac- 
tions” from, and to include as overseas members, students of 
overseas universities and mining districts, 





British Patent Specifications. 


@# When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date firet given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification, 





STEAM GENERATORS. 


124,915. April 17th, 1918.—Inpucep Dravucut ApPraRratus, 
W. R. Wood and E. W. Robey, Coventry House, South- 
place, London, E.C. 2. 

THE inventors have aimed at producing a system of induced 
draught which avoids bulky by-pass flues and employs a pro- 
peller-type fan in conjunction with an ejector. The fan A has 
a ring of short blades B, which work in an annular chamber 
hounded on the outside by the chimney and on the inside by 
the tube C. ‘The fan-driving motor is shown at D. In the 
annular chamber just mentioned there is a helical plate E, 
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which makes the gases ajyproach the fan by a rotary motion 
opposite to the motion of the fan. The fan blades are so de- 
signed that the discharge is axial. At the connection between 
the main flue and the annular chamber, which connection, it 
will be seen, is tangential, a by-pass passage is arranged to 
discharge above the fan. An extension of the tube ©, above the 
fan, is made to form a truncated cone, at the top of which a 
steam jet is arranged to induce a current of air through the 
tube C, and thus help the draught when the by-pass is in use.— 
April 10th, 1919. 


INTERNAL COMBUSTION ENGINES. 


124,818. April 2%h, 1916.—-Repucinc WinpaGe on Rotary 
Enaines, J. S. Ruston, Aisthorpe Hall, Lincoln, and 
A. E. L. Chorlton. 

Ia order to keep down the overall dimensions of the engine 
as much as possible, and thus reduce losses due to rotating the 
engine in the air, the stroke of the piston is such that there is 
very little clearance in the cylinder, and the necessary com- 
bustion space is provided in a separate chamber arranged 
alongside the cylinder. The cylinder A is of the usual construe- 
tion, as also is the piston B, but the stroke of the latter is 
increased so that it can travel almost the full length of the 
cylinder, and consequently when the crank is on the inner dead 
centre—as in the drawing—the piston has approached the 
cylinder cover C so nearly that the clearance D is considerably 
reduced as compared with that in the normal engine. The 
external combustion chamber E is formed with a neck, which 
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constitutes a passage so constricted as to allow of stratified 
charging. The connection F for the induction pipe is so con- 
structed as to constitute the seating for the inlet valve H, 
which is arranged to be operated by the usual lever J. An 
opening § is provided into which a sparking plug can be serewed. 
The dimensions of the external chamber E are such that the 
sum of the capacities of E and the reduced clearance D is at 
least equal to the capacity of the normal combustion space. 
As shown, the chamber E is disposed at the side ot the cylinder 
A, between it and the next adjacent cylinder, the position of 





which is indicated on the drawing in broken lines. It will be 
seen that the radial dimensions of the engine are not increased, 
since the distance of the inlet valve lever J from the crank axis 
does not exceed that of the lever N which operates the exhaust 
valve. The chamber E is also so positioned that it is exposed 
to the necessary cooling effect as the-engine passes through the 
air.— April 1Cth, 1919. 


DYNAMOS AND MOTORS. 


124,855. July 31st, 1918.—VartaBre Srerp Dynamo, The 
Fuller Accumulator Company, Limited, Woodlands Workx, 
Grove-road, Chadwell Heath, Essex, and A. P. Welch, 33, 
Eastwood-road, Goodmayes, Essex. 

The dynamo described in this specification is suitable for 
working in parallel with accumulators for lighting trains and 
motor cars, and is self-regulating over a wide range of speeds. 
Referring to the drawing, the main excitation winding E is 
connected to a main and an auxiliary brush M and A. The 
direction of the main field axis thus produced is shown by the 
arrow. The auxiliary winding R is wound upon the same poles 
as the main excitation winding, and is connected to the auxiliary 
brush A and the main brush N. The auxiliary coils are wound 
to oppose the main excitation windings on each pole. The 
position of the auxiliary brush A relatively to the two main 
brushes is such that its position with regard to the main brush 
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in the rear considered in the direction of rotation, is at least 
three-quarters of the total distance between the main brush 
in the rear and the other main brush. At low speeds there is a 
comparatively small potential difference between the auxiliary 
brush and the main brush ahead of it, and, in consequence, 
there is only a small current circulated round the auxiliary 
winding. As the speed increases, the distortion of the field due 
to armature reaction is increased, and such distortion increases 
the potential difference between the auxiliary brush and the 
main brush ahead of it, causing an increased current to circulate 
in the auxiliary winding, and so produces a stronger field 
opposing that due to the main field winding. The main and 
auxiliary windings afe so proportioned that in spite of speed 
variation and the fixed relation of the brushes, the output is 
automatically kept constant, or regulated to some pre-arranzed 
limits for all speeds between the maximum and minimum speeds 
allowable..-—A pril 10th, 1919. 


124,199. February Srd, 1919.—ExecrricaL PaAsE COoNVERT- 
Inc Systems, The British Westinghouse Electric and 
Manufacturing Company, Limited, 2, Norfolk-street, 
Strand. Assignees of L. W. Chubb, 200, Homewood- 
avenue, Pittsburgh, Pennsylvania, U.S.A. 

With phase-converting systems employing converters of the 
synchronous type, the balance during full load operation may 
be maintained at or near unity power factor, thus reducing to:a 
minimum the currents flowing in the converter windings and 
the heating effects. It is desirable, however, that power factor 
correction should also be obtained during light-load operation, 
and this effect may readily be secured by over exciting the 
converter, at the expense of a slight loss of balance and of 
certain heating effects caused by wattless currents circulating 
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in the converter windings. With this object in view, an auto- 
matic control device is provided, which operates in accordance 
with the load and causes the converter to have such field excita- 
tion during full-load operation as to provide for unity power 
factor therein, and further to cause an over excitation of the 
converter during light-load operation, so as to supply leading 
currents from the converter to the supply system for power 
factor improvement of the system as a whole. Referring to the 
drawing, the rotor member A of the converter is provided with 
an ordinary squirrel cage winding, and with a winding excited 
from a source of direct current through an adjustable resistance 
B. Energy for the operation of the converter is derived from 
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the transformer, which is shown with its primary winding con- 
nected between a trolley and earth. The resistance B is under 
the control of a load-current-energised motor element C, com- 
prising a load solenoid operating in opposition to a spring. 
The adjustment is such that at full-load current the proper 
current flows in the direct-current winding for unity power 
factor operation. Upon diminishing the load current, the core 
member of the device is pulled down hy the spring. and the 
effective value of the resistance B is decreasen, so that the excita- 
tion of the winding is increased, and the converter operates 
to improve the power factor of the supply system. It is desirable 
at times entirely to de-energise the motor D, and to maintain 
the converter in operation, as when making a short station stop. 
To this end, disconnecting switches E, F and G are provided in 
the motor supply leads, and are suitably interlocked, either 
mechanically or electrically, with a switch H adapted to inter- 
connect the mid-points of the secondary windings of the trans- 
former, so that the converter is maintained in operation. Under 
these conditions, the effective value of the resistance B is still 
further decreased, and the converter exerts a still greater power 
factor corrective effect.—4prit 10th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


120,906. November 9th, 1917.—Etecrric Wetpine, T. E. 
n wm Murray, 1250, Atlantic-avenue, Brooklyn, New York, 
J.S.A. 


The specification describes a methed of welding two plates. 
The lower plate A rests upon electrodes B and C. which are 
supported upon a table of insulating material. A vertically 
moving rod D supports the upper plate E by means of the two 
electro-magnets F. The operation is as follows :—The parts 
being as shown in the figure, welding current is established 
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between the electrodes, and the lower plate is heated to a plastic 
state. The upper plate is then brcught into contact with and 
pressed against the lower plastic plate, thus welding the twe 
plates together. After the plates make contact a portion of the 
welding current becomes diverted from plate A co plate E, and 
prevents chilling of the plastic plate to an extent sufficient to 
impair the weld. Finally, the rod D is raised to permit the plates 
beiag removed from the apparatus.—A;ril 10th, 1919. 


LIGHTING AND HEATING. 


124,979. June 13th, 1018.--Troven-tyrrk Om Burners, H. 
w Brown, 40, Carlton-road, Putney Hill, London. 

This is a fire-bar arranged to burn liquid fuel, which is ignited 
by contact with a bed of incandescent coke laid over the bars. 
As shown in the drawing, A is a furnace bar provided with 
supporting lugs B, which in use rest on parts C of the furnace 
frame, and lateral spacing lugs D. This furnace bar has alongi- 
tudinal conduit or channe! E formed through it, and a depression 
or gutter F in the upper surtace of the bar is in communication 
with the conduit E through holes G. The conduit E may be 
formed by casting the bar around a length of pipe in the 
mould. _ Recesses H are provided to reeeive wicks K of ashestos 











N°124,970 

4 ae 
Ss YA A 
B GC F A&A G 


















































or cotton and asbestos arranged to project above the upper 
surfag@-of the bar,and held in piace by a plate secured to the bar 
by serews or rivets so that the wick cannot obstruct the air space 
between adjacent bars. Oil or liquid fuel is admitted to the 
conduit or channel E in each bar from a pipe L. The liqnid fuel 
admitted to the conduit in the bar flows through the holes G 
to the upper surface of the bar, where it saturates the solid fuel 
and under normal conditions is entirely consumed, provided 
that the supply of liquid is properly regulated. If the supply is 
excessive the depression or gutter retains any surplus liquid, 
so that no burning liquid falls from the bars into the ash-pit. 
This retention of the surplus liquid is assured by employing 
the wicks K at the sides of the bars, but the use of wicks is not 
essential to the invention.—A pril 10th, 1919. 


MOTOR CARS AND ROAD TRAFFIC. 


125,95. November 18th, 1918.—SHock Apsorsers, E. C. R. 
Marks, 57, Lincoln’s Inn-fields, London, W.C. 2. A com- 
munication from Sié. Anunyme des Anciens Etablissemenis 
Panhard and Levassor, of Nv. 19, Avenue dIvry, Paris, 
France. 

This is an improvement on the oscillating type of liquid shock 
absorber, which has for its object the elirnination of trouble 
caused by the liquid escaping through the stuffing-box. In the 
drawing A is the cylindrical casing, and B the oscillating shaft, 


which carries a lever by means of which shocks are transmitted 
to a vane in the casing A. The resistance of the contained liquid 
to the movement of this vane gently absorbs the shocks. There 
is a tendency for the liquid, generally oil, to escape by way of 
the stufting-box C, and for an emulsion to form inside the casing 
A, with the result that the absorber becomes inoperative. A 


N°125,035 








> 


SS 


0 LILA Ly 
CLLR 
ahi 


Wid PSS 


TOMAS 


SS 


SS 
SSA 


SS 


SSS 


oe 


secondary chamber D ix thus arranged to communicate witn A 
through a non-return valve. This chamber is filled with oil, 
and a spring-driven piston forces oil into A as fast as leakage takes 
place through the stuffing-box C. The chamber A is thus kept 
full of oil. An arrangement is also described by means of which 
the relative position of the oscillating shaft and the casing can 
be adjusted to suit different loads.—A pril uth, 1919. 


MISCELLANEOUS. 


124,769. Merch 17th, 1916.-—Disrant Warer Levit. INprt- 
cators, R. V. Southwell (Lieut., R.N.V.R.), Kingsnorth, 
Hoo, North Kent. 

The object of this invention is the provision of a method of 
indicating the level of a liquid in a containing vessel, situated 
either at some considerable distance away, or in any position 
inaccessible to the observer, such as, for example. oil fue! tanks 
in the rigging of airships. A tubular member A is secured by 
a flange to the bottom of the vessel containing the liquid. Two 
spaced concentric tubes B and € are arranged inside A. The 
inner tube B is formed of insulating material, and carries a series 
of contact studs D, and may be open to the air, while the outer 
tube C projects beyond the upper end of the supporting member 
and is closed at its upperend. The joints between A and C and 
between B and € are of such a nature that while allowing passage 
of liquid they will prevent any surging. A mercury seal is 
provided at the bottom of the supporting member A, end one 
end of the circuit containing an indicating device E is taken to 
this mercury. When there is any head of liquid in the con- 
taining vessel the pressure on the mercury F force: the mercury 
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to flow up into the space hetween the inner and outer tubes 
B and ©, thus closing the circuits through the contact studs D, 
which are covered by mercury. ‘The height of the column of 
mercury in the space between the outer and inner tubes is a 
measure of the head of liquid in the containing vessel, and the 
head of liquid can be determined in a variety of ways. To 
ascertain if the indicator and battery are in working order, the 
lowest contact stud may be arranged in such 2 position as to be 
always covered by mercury, this circuit being provided with a 
switch or other device whereby the observer can test the battery 
and indicator circuit as desired. The apparatus as above 
described is suitable for gravity feed systems, but may be 
readily modi‘ied for use with a pressure feed systern by connect- 
ing the outer tube directly with the top of the contrining vessel. 
When used for liquids yi-lding inflammable vapours the mercury 
in the space between the inner and outer tube may be covered 
with a layer of heavy oil to eliminate any rixk of -parking taking 
place in the vapour.—4A pril 10th, 1919. 


125,014. October 9th, 1918.—-ArTACHMENT oF ELECTRIC 
WrirEs TO TreRmMINALs, H. Windebank, 29, Pemdevon-road, 
Croydon, Surrey. 

The object of this invention is to provide a means of attach- 

ing wires quickly and effectively to terminals without the use of 

nuts, so that the wire can also be readily removed. Referring 
to Fig. 1, a coil of suitable wire—for instance, piano wire, coated 
with copper—is extended at one end A a suitable distance to 





receive the electric wire connector B ; from the other end of the 
coil the part C extends to a suitable distance from the coil and 


is bent upwards to form a catch. Fig. 2 shows the arrangement 
in position on aterminal. The coil forms a relatively deep sleeve, 
which embraces the terminal, and good electrical contact js 
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obtained by pressing the catch © behind the connector B against 
the spring action of the coil. The specification also contain 
the deseription of an alternative design of still lighter construc- 
tion. —April 10th, 1919. 








Forthcoming Engagements. 


TO-DAY. 
Jenion Institution oF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. ‘*‘ Notched Bar Tests,’ by Major H. P. 
Philpot. 7.30 p.m. 





MONDAY, MAY 197. 
Tue Instirure or Mertars.—Caxton Hall, 
Westminster, S.W.1. May Lecture: ‘ Radio-activity,” 
Professor F, Soddy. 8 p.m. 


TUESDAY, MAY 20ru. 

Tue Invustri1at Reconstruction Councit.—Institute of 
Journalists, 2 and 4, Tudor-street, E.C. 4. Conference, ‘‘ The 
Industrial Life of the Coal Miner.” Opening address by Mr 
James Walton. 6 p.m. 

InsTrIruTION OF PETROLEUM TECHNOLOOISTS.—House of 
Royal Society of Arts, John-street, Adetphi, W.C. 2. Paper, 
‘*The Chemist and Engineer in Relation to the Petroleum 
Industry,”’ by Dr. F. Mollwo Perkin. 5.30 p.m. 


Caxton-street, 
by 


WEDNESDAY, MAY 2lsr. 

RoyaL Socrety oF Arts.—John-street, Adelphi, W.C. 2. 
Paper: ‘‘ The Principles of Japanese Design,’’ by Sir Francis 
Taylor Piggott. 4.30 p.m. 

Roya Mereoro.oaicat Sociery.—70, Victoria-street, West - 
minster. Papers: (1) ‘‘ Further Measurements on the Rate 
of Ascent of Pilot Balloons,” by Capt. C. J. P. Cave and Mr. J. 8. 
Dines; (2) “‘ Report on the Phenological Observations for 
1918,” by Mr. J. E. Clark and Mr. H. B. Adames. 5 p.m. 


FRIDAY, MAY 23rp. 


Junior InstTiruTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W.1. Lecturette, ‘* Reinforced Concrete Con- 
struction,” by Mr. George Allen. 7.30 p.m. 


THURSDAY, MAY 29ru. 


» THE INstrruTion oF Erectricat Enoineers.—Royal Society 
of !Arts, John-street, Adelphi, W.C. 2. Annual general meeting. 


2.30 p.m. 


FRIDAY, MAY 30ru. 

Tae Ictummnatinc Enorvererrne Sociery.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Discussion : ot The 
Gas-filled Lamp and its Effect on Illuminating Engineering, 
to be opened by Mr. F. W. Willcox. 8 p.m. 

INSTITUTION OF MECUANICAL ENGINEERS.—Institution of Civil 
Engineers, Great George-street, Westminster, S.W. 1. Dis- 
cussion on the following paper will be resumed by Dr. Walter 
Rosenhain :—‘‘ The Mechanical Properties of Steel, with Some 
Consideration of the Question of Brittleness,” by Dr. W. H. 
Hatfield. 6 p.m. 


FRIDAY, JUNE 6ru. 
Tue InstiruTion oF E vecrricaL ENGINEERS: SCOTTISH 


CenTRE. Special meeting, to take the place of Summer Outing, 
to be held at Aberdeen. 


THURSDAY AND FRIDAY, JUNE 261TH anp 2773. 
British WATERWORKS AssocIATION.—Leeds. Summer general 
meeting. Memorandum on ‘‘ The National Control of Water 
Sources,”’ by Mr. C. G. Henzell, to be read and discussed ; also 
the formation of ‘‘ The Joint Industrial Council for the Water- 
works Undertakings Industry.” 

THURSDAY, FRIDAY ann SATURDAY, JUNE 26ru, 277TH 
AND 28TH. 

InstiTuTION OF MUNICIPAL AND CounTY ENGINEERS. — 

Birmingham. Forty-sixth annual general meeting and con- 

ference. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Mr. Tupor A. Wirxtn, of 15, New Broad-street, London, 
E.C. 2, asks us to state that he has been appointed by the 
Paterson Engineering Company, Limited, of London, its technical 
representative, particularly for Wales, where he intends opening 
additional offices. 

Sir Leonarp LieEWELYN has joined the board of directors 
of the Ebbw Vale Steel, Iron and Coal Company, Limited, and 
Mr. A. B. Sweet-Escott has been appointed general manager at 
Ebbw Vale. 

Mr. F. C. Rapuart, M.1.E.E., on his release from the Army, 
has been appointed manager of the cable and wire department 
of the Edison Swan Electric Company, Limited, Ponders End, 
Middlesex. 





NATIONAL AEROPLANE Factory IN MANCHESTER.—With 
reference to the article on the above-named factory, which 
appeared in THE ENGINEER of May 2nd last, we are requested 
to mention that all the constructional steel work was designed 
and carried out by the firm of Edward Wood and Co., Limited, 
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PUBLIC NOTICES. 


PUBLIC NOTICES” 


PUBLIC NOTICES 


PUBLIC NOTICES 





N OF THE DISPOSAL BOARD, 
BY prec ISTRY MUNITION 
all Journal Bearings for Sale 
BY TENDER. 
0/D, . Width. 
Quantity. | BS0'by 47 by 14 mi/m. 
% $500». es 35 DY 72 by 17 m/m, 
2500. .. «+» 65 by 100 by 21 m/m, 
sag Be i 4 permission. to, view = be 
render Sieh F le Stores 


id Queen- Be ooh Weskmianier, 8.W. 1. 


section. oF “1. Oleceipt of ‘Tenders, noon, “Se” 


Yane f 9th, 1919. 
10N OF THE DISPOSAL BOARD, 
BY DIRECIN ISTRY OF MUNITIONS. 


26 H.P. Hori- 
GINES, i, ixten ot Woolwich. 
TEND eINY ay te for FOUR HP 
TEPER SS OIL ENGINES (three new and one 


secon , with self-s &c., two fiy-wheels 
and Sin, = 13in. pulleys, cooling tanks water and , 


exuaust piping and 6 





F our Hornsb 


1 on. 
ZON Teh "ALE 


ills R.E. rane Depot and Iron | 


Date of closing T ender, 14th June, 1919. 





particu its to view and Tender 
inn Se to the ‘CONT a Machinery and 
yiant. (D) Section, € Embankment 
Buildings. Telephone, ya Sin Ext. Te 
ON OF THE eda yt BOARD, 
Ae TNISTRY OF MUNITI 
National Shell F "Forgin and | Le 
CARTRIDGE CASE G FACTORY, 


ae LIVERPOOL 6 


FOR ‘SALE BY PRIVATE TREA 9 
‘The following is a 
ee from the City to 
SITUATION Hutton, &c., about 


roadgreen, 

23 miles from the Town Hall, 

Goods Station (Edge HII) 1 
Passengers’ Sta 


mile, and tion 
(Edge-lane) + mile. 
CONSTRUCTION — Factory constructed in 
” teel, with Sn gene iron = 
WIILDINGS roof continuous sky 
— Teh, area 11,470ft. super. 
Billet Forge, of peel construc 
tion, area 7331ft. su) 
- rooms, brick - built, with 
— span roof gg rube 
area 6812ft. 
Shell Mingpection and” Stores, ditto 


various auxiliary buil 
Total ground urea a buildings, 
about 55,000ft. su 


of the poration Fd 
& long lease could be 








ytained by arrangement, on ‘favourable —— for 
: sch — as is required tor factory p' 
SIDIN os ee ~— ee sidings con connecting 
L. W. Railway. 
LIGHTING 
AND POWER .. Electric. 
R Public main, 
XE AC- 
CeaeeeD ATOR For 74 clerks. 
38-ROOM AC 
CMMODATION mg Ss a. pemaee. nm Bb ta 
Further part b 
to the DISPOSAL BOARD, Lands and Factories 
Sction, Charing Cross Buildings, Embankment, 
s#adon, W.C, 2, 3163 
BY DIRECTION Mg THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS. 
merican ‘Aircraft Factory, | 


HOLLINWOOD, OLDHAM, LANCS 
TO BE SOLD BY PRIVATE Sar in ONE LOT. 
Toe following is a brief descri| 

SITUATION .. About 1% en frome Oldham 
od 4% miles from Manchester. 

Lancashire and Yorkshire 

Railway — a portion of the 

site, and the nearest station is 

Moston, about - 3 mile distant. 

CANAL .. .. The Rochdale Canal adjoins the 


factory. 
LAND.. .. .. Total area about 114 acres. 
CONSTRUCTION The principal buildings senerice : 
Assembly Shed, 644ft. by 3 
with extension 240ft. by To0tt,. 
constructed in _—, with steel 
principals, slated roof with con- 
tinuous roof lights ar Seeeeyee 


229,400ft. 
selage Store, 103ft. by. Bett. of 
almost pons ened construction, area 
3446ft. 

Wing Store. Poet. by Bo 6in., 
ditto, area 15,453ft. 

Maintenance Shop, List. Pin. by 
Sift. 9in., with extension 
s6ft. 5in. by. 4ift. 7in., area 


15,446ft su 

Canteen, 242ft. P sin, ye bead with 
extension 86ft. 61 29ft. 9in., 
area 33,270ft. 


e p+ ad 
General Offices, eae 4 build- 
ing. 195ft. en by 46ft. lin., 


9024ft. 
six "Srecting Sheds, “four of She 
500ft. 


wh: 
401ft. 6in. by 


121ft., 
97,160ft. super. “"? 
remainder of of the bgitinw is in 
Motor Timber Shed, Trailer 


tor Garages, First-aid Ambul- 
Engi 


5 Compressor ine- 
housm, Boil ler- ‘hones. 1 for Heating 
Installation, Lavatories, &c. 

Total ground area of buildings 

og Ae and | pean about 
The erection ‘ot the buildings was 

commenced in 1918. 


POWER AND 
LIGHTING +. Electric. 
WiaTNG .. Hot air ‘and steam. 
wis From pu 
SIDINGS . oye ample private sidings in 
the works w 


are connec 
peed =, =r and York 


Further particulars, wi fg APe be obtained on 
application -to- the sams pian BOA and 
Becton’ ing Cross Buildings, Mupesk- 


Pie London, W.C, 2, 8180 








BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS. 


Pjouble 8 Shell Length Billets for 
MD ERS we ANVITED for the “PURCHASE, in 


Lots 5000 to 9.2in. 
TENG 1s WILLETS. now lying in depots in various 
parts of tn c«.uwntry. 


Tender form» may be had on goineie to ba 
CONTROLLER, Ferrous Metals Section, Disposal 


. Room 372, ster eee, ercvreme > wi 
avenue, | London, WAC, | 3208 


a3 A Aristant Engineer the 
QUIRED for ne Marine Depart- 
Nigeria, for two tours, each of 12 
pee service, with ible perman- 
ency. Salary £300-£15-£400, and a 





war bonus of £120 
per annum, Baan will be cominesd until six months 
after peace is restored and will then reconsid " 
Free single psn wee and first-class passages. Liberal 
leave in England on full salary.—Candidates, aged 
oe who have had a technical college training and 
have passed the examination for A.M.I. Mech. E. or 
any equivalent examination accepted by the Mrostite 
tion as qualifying for Membership, short 
poet eae experience, and also experience in works 
agement, should apply at once (by letter), giving 
brief details of age and career to TH OWN 
ae FOR THE COLONIES, 4, Millbank, 
58.W. 1, quoting M/8724 Nigeria. 3168 


[ihe Polytechnic School of Engi- 


309, BI ee yo ae w. 

REQUIRED for MECHANICAL ENGINEERING 
STAFF, WHOLE-TIME ASSIST. Honours De- 
gree or equivalent ; one — qualified in 3 Motor 
Car Work or in ine Design. Day and evening 
work, ten sessions. Salary to new L.C.C. 
scale, with a temporary bonus yi = > ee annum. 

Apply by letter, with copies hree recent testi 
monials,.to the DIRECTOR OF EDUCATION... 





INDUSTRIAL ADMINISTRATION. 





M* | eieaees T peeeocnss. 


Author of 

** FacrorRY ADMINISTRATION AND A 
will 
WIN 
STREET, 
EIGHT LECTURES each in the following 
subjects. 

A. FACTORY ORGANISATION. 

REDRESDAYS: 6p.m., ggg ag 


CCOUNTS,”” 








PATENTS AND DESIGNS ACT, 1907. 


Notice is Hereby Given that 

EBENEZER AR WILLIAM JEF- 

FERIES, of 15, Belmont-street, Worcester, in the 
ter and te of Massach 


TION left’ in connection with fhe application for 
ters Patent No. 120,122, for 
ENGINE for LOW TEMPERATURE. “EXPLANA: 
Particulars of the d d were set 
forth in oy ** Tilustrated "Oficial Journal (Potente) ie 


issued —— — ng pan ‘6 
Any may GIVE NOTICE of 
OPPOSITION. to ‘an. “‘Amenduvant by leaving Patents 
Form No. 18 at the Patent Office, 25, Southampton- 
buildings, London, W.C.2, within one calendar 
month from the date of the said Journal. 
Ww MPLE FRAN 


. . 


Ks, 
3192 Comptroller-General._ rs 








PATENTS AND DESIGNS ACTS, 1907-1914. 
ArPrABAIUs FOK KAISLNG VEHICLES. 


I[Ihe e Proprietors of British Letters 


5637 of 1915, are ee, to 
SELL the PATENT or to LICENSE Bri 


‘or lecture 

prea the : Sir F. R. breoman, 

K.C.M.G., C.B 

B. LABOUR ADMINISTRATION. 

THURSDAYS, 6 p.m., commencing pgp 

Chairman for. opening lecture, 8. 
Seppon, Esq., C.H., M.P. 

C. FACTORY COSTING. 
FRIDAYS, 6 p.m, commencing June 6. 
Chairman for opening lecture, Sir JoHN 
E. TuorxyecRort, ; - Managing 
Director, Messrs. John TI. Thornycroft 
and Co., Ltd. 


Discussion will follow each Lecture. 





FEE—ONE GUINEA FOR EACH COURSE. 


Syllabus on application by post to— 
Messrs. BRINDLEY and ELBOURNE, 
Consulting Engineers, 
110, VICTORIA-STREET, WESTMINSTER, a kA 





turers to work under it. It relates to a ‘quid. -pressure 
jack fixed permanently = a@ car and operated by a 
source of power on the 
Address : BOULT, “WADE and TENNANT, 
111 and 112, Hatton-garden, 
3193 London, E.C. 1. 


PATENTS AND DESIGNS ACTS, 1907-1914. 
MAvUHintS 2'UR LOAvING MATERIALS. 


‘[The e Proprietors of British Letters 


100,357 ove PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
to work under it. It des to power-loading 
machines and comprises means for shovelling, con 
veying and depositing ular ma‘ 
Address : BOULT, WADE Fey TENNANT, 
111 and 112, Hatton-garden, 








Newmarket Rural District 


COUNCIL. 
WATER SUPPLY or aoe FOR THE PARISH 


TO ‘RACTORS. 
The abo oe invite TENDERS for CARTING, 
EXCAVATING and LAYING of about NINE 


(ity of Notti ce .—To Con- 


TRACTORS Am ERS sub STRUC- 


The Electricity a Gommnad a tee a to receive 
ENDERS for one EXTENSIO: not the POWER 
STATION, St. Ann’s Well-road, Nottingham. 
The work will _ ‘divided into two contracts 
CONTRACT No. 1 will comprise the Builders’ 
Work in L opr ag Walls. Floors and 


Root_ Covering 
or. No. 2 i “compre about 25 Tons 
a in Rolled Joists, Roof 

c. 





Drawings and. diti of t may 
seen, and a copy of the spetinetion. sul _ 
quantities and form of Ten y be ob 
and after Saturday, May 24th, 1019, on application 
to Mr. Arthur Brown, M. Inst. C.E., City 
Guildhall, Lg ge ogee on payment of a deposit of 


Two eg in each case, which will be returned on 
receipt of a bona fide Tender and the copy of the 
ee 


ed im in the official envelopes provided 
are to be delivered 2. ex undersigned not later than 
Tuesday, June 3rd, 19 

The lowest or any Tender will not necessarily be 
accepted, and Tenders will only be accepted from 
persons who conform to Arment conditions of the contract 
as regards paying the | stan rate of wages 
bo to the aaa rules of the Nottingham 
is' " 


By order, 
W. J. BOARD. 
Town Clerk. 
Guildhall, Nottingham, 
May 15th, 1919. 3183 





(Jounty Borough att Walsall. 
TRAMW. 


The Corporation of Walsall invite TENDERS for 
the SUPPLY —y DELIVERY of about 200 Tons of 


A’ 
pecification and form of Tender may be obtained 
on application to John Taylor, M. Inst. C.E., Borough 
ee: and Surveyor, Counci! alsall. 
led and endorsed “‘ Rails,” are to be 
a J to the und on or before Monday, June 
2n 
The Corporation do not bind themselves to accept 
the lowest or any Tender, and they will not accept 
the Tender of any firm or person payine to their 
workpeople less than the standard of wages 
current in the di ay 


order, 
HERBERT = 


‘own Clerk. 
Council House, Walsall, 
13th May, 1919. wud 
MESSRS. PEASE AND PARTNERS, LTD. 


Me... Pease and Partners, 
CONTEMPLATE the CONSTRUCTION 
of Lal 660 lin. feet. of new parteie 





T. W. iG. » BRIDGE an 
works. ~ the LAYING of RAILWAYS, all | Senee at. 


their Normanby Works, near Middlesbrough, on the 


specification, schedule of 
prices, form of agreement and form of Tender can be 


em on payment of a deposit of Three Guineag - 
to be refunded. 


on- receipt of 2 bona fide Tender, fram 
the office of Engineer (I. C. Barling, M. Inst. ©.E., 
pena et nn Middlesbrough), where also the 
be inspected and 


may 
for the loan of copies. 
. ANTHONY PARKER, 
3176 Secretary. 





of bills of quantities and soe of Tender obtained, 
from the Engineers, Mess 8: 
Milton Chambers, Milton-street, 
seems ot by_ cheque, w! 

on receipt of bona fa ay Tender, not afterwards 
drawn, and the to the Engineers of all 
a ts lént to the contractor for the purpose of 





3194 London, EC. 1. 
City of Bradford Education 
COMMITTEE. 

L CO LEG 


TECHNICA - 
Principal, WALTER M. IN. Rr M.S8c., . F.1.C. 
ASSIST. LECTURER IN TEXTILE MECHANICS. 

It is DESIRED to MAKE an EARLY APPOINT- 
ees —Particulars of salary offered, duties, &c., and 














jorms of application may be obtained from the 
rae CIPAL of the College. 
BY ORDFR. 
(ity of Education 
LECTUR ew a TIME) 
REQUIRED Tne hhands- 
worth ‘Technical 


caer from. 
to qualifications 
and forms of appli- 
Principal. 
. A. PALMER, 
for Education. 


and experience. 
cation can be 


3058 


(Younty. Borough of St. Helens. 
EDUCATION COMMITTEE. 

THE MUNICIPAL TECHNICAL SCHOOL. 

WANTED, the following TEACHERS :— 

ENGINEERING DEPARTMENT 

(1) HEAD of ~ DEPAR 


standard of di 
in Mechanical civentan and —— Subjects), at a 


commencing salary of £300 per 

{2) ASSISTANT in MECHANICAL ENGINEERING 
( to of City_and Guilds Grade I 
Examinations in Mechanical Engineering and Sintec 











(students to standard 
ix tions in Electrical Engineering and 
Subjects), at a commencing salary of £250 per annum 
Forms of application for the. above posts ma‘ od 
btained  b addressed foo! 
envelope to the undersigned, and should be retarued 
not later than June Ist, 1919. 
JOHN A. HARTLEY 
Secretary for Education, 


Education Office, St. Helens, 
16th May, 1919. 8211 a 


Northampton E Polytechnic Insti- 


280, St. John- Pr hg London, E.C. 1. 

WANTED AT ONCE, in the Civil 34 Mechanical 
Engineering Department, an ASSISTANT LECTURER 
and DEMON: dagen Whole-time appointment. 
Salary £300 per 

For particulars a ond — of re apply to 

LIINEUX WALMSLEY, D.Sc., 
3219 - Prinei cipal. 


niversity | ¢ of - Bristol. Chair 
OF MECHAN CAL ENGINEERING. 


a» XPPLICATIONS. will. be 
RECHIVED up D up to. * JUNE gist. i619, For partioulare 
ViNircines TECHNICAL @ COLLEGE, rr. 

















—— up his Tender 
successful contractor will be required to enter 

inion r bond with approved sureties for the due and 
proper performance of his contract. 

The Council do not. bind themselves to accept the 
lowest or any Tender. 

none Sp gamma Tenders to be sent to the 

unders: or before 10 a.m., Monday, «the 
16th a a June, 1919. 
8. J. ENNION, 


Clerk to the Council. 

Newmarket, 23rd May, 

P.8.—The Engineers ‘eit be in attendance at the 
Court House, So! to meet intending contractors 
on Weunesday, June’ 4th, ome. 10 a.m. to 4 p.m., 
when « contractors may inspect the plans. 3217 


ewmarket Rural District 
COUNCIL. 

WATER SUPPLY WORKS FOR THE PARI:H 
OF SOHAM. 


TO IRONFOUNDERS. 

The Council invite TENDERS for the 
SUPPLY an DELIVERY at Soham, es of 
about 450 Tons of CAST IRON PIPES and SPE 
and the SUPPLY and ERECTION of CAST IKON 
TANK, to hold 70,000 — and all other works 
in relation thereto. Plans specification may be 
seen and copies of bills ¢ Par eae ed form = 
‘Tender obtained, from 





the Engineers, Mess: San 
and Walker, Milton EE Milton-street, vAsotting: 
ham, on payment of £3 3s. ue, which will be 
returned on receipt of bona Ade Tender not a 
withdrawn, and the ret the E of all 


documents lent to the cuntenater for the purpose of 
making up his Tender. 

The s contractor will be required to enter 
into a ‘pond with approved sureties for the due and 
proper performance of his contract. 

The Council do not bind themselves to accept the 
lowest or any der. 
ied endorsed Tenders to be sent to the 
undersigned or -before-10 a.m., Monday, the 
16th day of Jane, 191: % 
. J. ENNION 


Clerk to the Council. 
Newmarket, May 28rd, 1919. 8218 


[he South Indian Railway Com- 


PANY, imited, are prepared to receive 
TENDERS for the SUPPLY of :— 
1, ROLLING STOCK, Dag Salt 50ft. CAR- 
RIAGE Se ato M 


2. RO. STOCK. FOURTEEN 60ft. CAR 
gag Bh UNDERF 








RAMES, Broad Gau 
tions and forms of Tender ay be obtained 
at. the Company: 8 0 
Tenders,. addressed to. the Chairman and Directors 
of the South Indian pereey Company, Limited, 
—— * Roll: Stock,”” must fg left’ with the 
ndersigned — later than noon m Wednesday, the 


ith June, 1919 

A charge, which will not be see ng will be oats 
of. 20s. for each copy of Specifica' 
Copies of the drawings may. be 
of Robert White, Esa. M. Inst. C.E., Consulting 
Engineer-to-the Company,-38,- Victoria-street, West- 
minster, 8.W. 


By order, 
Ww. a REYNOLDS, 
sa ee Director. 
. Finvery a ae, nae oe, Cc. 2 
19th May, 1919, 3207 





CONTRACTS AND TENDERS. 


Pos of London Authority.— 


The Port of London Authority are prepared to 
TENDERS for LICENUES to WORK SIX 
STEAM DREDGERS for Raising Ballast from the 
river below Gravesend, for alternative periods of 
One, Two or Three Years et 
the Preliminary Treaty. of betw Grea 
Britain and Germany or the Ist ag 1919, Pe 
wes date be the later. 


ies of ‘the-form of Tender and the {conditions , 


relating thereto can be 
ngineer, Port = voy Authority, 109 
aetenbatt otek London, E.C. 


men will be received until xo a.m. on 3ist May, 
19 
The Port Authority do not bind” themselves to 
accept the highest or any Tender. 
F. AYLIFFE, 
Secretary. 





Port of London Authority, 
____109, Leadenhall-street, E.C. 3. 3130 


Union of South Africa. 


‘the | 
1 Ws et OF ae BOILER 
are INVITED -for the SuPELY and 

DELIVERS ot 69 LOCOMOTIVE BOILERS for the 
a African Railways. Drawings can be seen at 
Mess Hodges, Bennett and “to. 8 Offices, 16, 
Victoria-street, Westminster, S.W. 1, and copies may 
be obtained at usual charges 

Specifications and conditions of con 
obtained (as ready) from_the 
Department Office “of the High Commissioner for the 
be cors ot arg Africa, 32, Victoria-street, West 
mins e Ay? 
Tenders, marked outside ‘‘ Tender for Locomotive 
Boilers,’’ to be addressed to the SECRETARY, Office of 
the High Selaseaatienee m3 the Union of South Africa, 
32, Victoria-street, 5 W. They will be received up 

to’Noon on Monday. the Nath oF of July, 1919. 

Othe lowest or any Tender not necessarily rae 2 








Continued Page II. 





SITUATIONS OPEN 
Page Il. and III. 


SITUATIONS WANTED 
Pages III. and lV. 


MACHINERY, &c.. WANTED 
Pages IV. and VIII. 


; FOR SALE, 
Pages VIII. and XCV. 


AUCTIONS, Pagesij IV. and CII. 


PREMISES TO LET OR WANTED, 
Page IV. 


“woRK WANTED, Page XCV. 
MISCELLANEOUS, Page XCV., d&e. 
RECONSTRUCTION, Page XCV. 





NUMERICAL INDEX TO ADVEB- 
TISEMENTS, Page Cl. 


arrangements made - 


tract be . 
Stores and Shipping 


tthe iin porn paneathe~ 
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PUBLIC NOTICES SITUATIONS OPEN (continued) srruatioOn@ _OPEN (continued) SITUATIONS OPEN (eontinusgy 
City of Birmingham,— ppm’ Ww 1 Be pate : Want a | yyANrE rRD FOR ibis — r 
MENT OF cry SURVEYOR Building for must be first-class . tactful. di : ISTANT ANAGER and CHIEF DRAYG 
wane! req ‘average ed 1.—Write, stating age, Wagon Department. fy 
The Couneil. of this ay LIGATIONS 3189, The $189 and required, to 3087, The Engineer O cing man, who on ite 
tor the OP Fick ot CITY SURVEYOR ond ENGINEER, | See ————____ STDS | Mone and was retired: to 2067, ‘The Ea 308 chet ef Geeughtomian and also had fis, hele 
The ae a acting appointed will be required te ~~ Sea Scaen vaLsnra ¢ at MMR nese — jon offers excellent = 
out the various dutiesimposed upon him by the | RAG 8K PER, WAS {TED in PETROL and Ase iio Dros | 
Public Health and otlier general statutes, “by the d nieRCAN! Sine ara MAN] ‘J ge 3 ENGINE WO. N.W. London, State w ie ISTANT 56 rps, UGHTSMAN in Carriag 
Birmingham Corporation Ceneemceeien) 4 Act, 1883, perience, &c.—Address, 2836, The Engineer Office. wines Works ; should have had experience ine ita and 
Orr 836 A or Contract Shop. Drawing-office and, ify t!!¥ay 


and 
eee Be local 1 statute, Abe Birsing Ra) Planning | and tat sas and hy ¥~ acer ry SSS pe ee cee ee oro ct pau 
Buildings &e. ogy and certified copies of testimonials fe ‘ao EQUIRED for Colonies, Competent FXTRACT | “STEEL UNDEEPRAMI FOREMAN: en 
sickabean enaie aah aia Tienewal ofthe Streets” aad Caeapbel i Nn a | Oy OL, os ped thorguah tualning in Steel Underirame sgh 
nedas nid or Sao te ate three weeks. ee) - orwar,, sit _ Bark. G opportunity. for ..right, man.—,Addteas, it ie age 35 io shee late Bench Training 
Sewers within th the Bn e wilt aio ao, TE rere Ace iges ary : (E> eer Ome. experience and references, So. Fa CARRIAGE and SR. MILL FOREMAN, to ta, 
sedis ‘tlaiken ie he della af a Benveres. onal ASSenea MANAGER WANTED, by Firm of | ™¥™! Beans £5 ave shed” Arable. Bullting 
Engineer, and to act eu “under the Gitection of | 4¥-; Asricult 2000 ands: | QHIFT ENGINEER WANTED, for Latte Power | Coach ‘Bu ey to guvervis experience of 
the Public Works Committee of the Council. Sys be ~ rf XPT Slack Material aud super S _ in E, x eapertebce of ihecuch EaaeIne ae te ea ge timber going 
ma. Be wit be Brov ided with th office. wralatante and such iniiedee-or Sehineanaiiee " ps pnd serine eet es bens v dress, aise. ai the,phove ss Assistants must pass. medical exam 
MThe estinatal population of the City is 870,000, | Of 8d¥ancement for suitable man. State age, experl- | The Engineer Office Sease wwovidehs ne nt. Passage ont tag 
its area 43.001 scree, aud it 610 miles of public | 2°, 9nd salary required.—-Address, 8155, The ae plicante 1) bet full partiout 
on . Engineer Office. $155.4 | @TRUCTURAL ENGINEER for Calcutta. Salary | .-Abpiicants {> send full particulars of f training ang 
The gentleman appointed will be.required to devote SSISTANT to PRODUC ENGINEER ‘: fie” cranes stale nner 86." =“ e.0. Deacon’s, Leadenhall-street, poe Tg EC $77,"" 
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The Engineering Schools of Liege. 
By CHARLES CLIFTON. 


Liror is, or was, a busy, prosperous city, pleasantly 
situated on the banks of the Meuse, the two portions 
of the town being connected by handsome bridges. 
It had @ population of nearly 180,000 inhabitants. 

e district of Liége is industrial, and tall chimneys 
on all sides and the shafts of the coal mines testify 
to the work going on in the many and varied indus- 

ies for which the city is famous. At Liége are 
established the Royal Gun Factory, the State Cannon 
Foundry, the State Proof House, and for miles on 
poth banks of the Meuse are extensive establishments 
for the manufacture and working of iron, steel, &c., 
of all descriptions. 

One of the most important factories is that of the 
Société Cockerill, Seraing. It was first established 
by John Cockerill in 1817 as a spinning factory and 
workshop for the construction of steam engines. 
Between 1818 to 1830 the establishment was the 
frst to build steam engines on the Continent. From 
1823 to 1830 it constructed the first air blowers for 
hlast-furnaces, stationary steam engines for engi- 
neering works and for mills, marine engines of from 
160 to 240 horse-power for the Royal Dutch Marine, 
the first locomotive, and a steamboat for the Rhine. 
{n 1835 the firm supplied the first locomotive engine 
ind the first rails for the Continent ; in 183% the plant 
for the inclined railway at Haut-Pré, Liége; in 
145 the compressed air engine for the St. Germain 
Railway ; in 1848 the first steamers for the service 
Ostend-Dover ; from 1854 to 1856 the Transatlantic 
steamers, Leopold I., the Duke of Brabant and the 
Congress ; in 1858 the enormous quantity of plant 
ysed in piercing Mont Cenis; in 1864 iron-plated 

boats for Russia ; in 1865 the Wolf mining engines 
of Blezberg; from 1866 to 1878 seven steamers for 
the service Ostend-Dover, and a number of large 
seamships. From 1878 to the present time it has 
controlled the great steel works of Seraing on the 

Rubr and of various Russian companies ; also those 
of Chatillon, the Commentry Forges Company and 
the Northern and Eastern Companies of Valenciennes, 
the French steel works at Aire, the St. Chammond 
works at Boucan and the Vizcava works at Bilbao. 
It has constructed several bridges over the Dniester, 
the Bug and some Spanish rivers. A part of the 
plant for excavating the Isthmus of Panama was 
supplied by it. It bas built ironclads for Russia, 
boats for the Volga, the town waterworks of Tiflis, 
the largest reversing mill engine in existence for the 
Northern and Eastern Company (France), &e. &e. 

There are also in Liége numerous other industries 
of all kinds. One important firm has branches for 
the production of minerals and metals or offices in 
Belgium, France, Algeria, Sweden, Sardinia and 
Spain. 

THE UNIVERSITY. 

Liége possesses a fine University, erected in 1817, 
sttended by many thousands of students of all 
mtions. The building comprises, besides up-to-date 
machinery and laboratories, a library of over 200,000 
volumes. In connection with the University are a 
school of medicine, an Ecole des Arts et Manufactures, 
8 school of mines, a special engineering school— 
where the Government engineers graduate—a phar- 
maceutical institution and a training school for 
secondary school language teachers. 

The advantages offered by Liége from an eduea- 
tional point of view do not appear to be recognised 
in the United Kingdom, for while the youth of almost 
all the other European nations are fairly and in 
some instances largely represented at the Liége 
University, the British students rarely number more 
than five or six at a time, and sometimes not even 
that. Liége, nevertheless, possesses peculiar advan- 
tages to the youthful Englishmen, and is ideally 
situated for an engineering student. Its engineers 
are widely known, and they have left lasting memories 
of their activity all over the world, as is witnessed 
by the fine work achieved by John Cockerill, Limited, 
quoted above. There are many good positions in 
all countries placed annually at the disposal of the 
School of Engineering. Furthermore, a British 
subject who has studied in a cosmopolitan University 
such as is that of Liége, and who has consequently 
come into close contact with students of different 
nationalities, would be invaluable to a firm of con- 
tractors or commercial engineers doing business, let 
Us say, in Latin countries. Besides his linguistic 
and technical attainments, he would have acquired 
& knowledge of the national characteristics and of 
the idiosyncrasies of other people; his own narrow 
insularity would have disappeared, or at all events 
have been considerably modified, and his outlook on 
the commercial world would, as a result, be vastly 
widened. This is all gain to the nation as much as 
to the individual. 


THE Scroot or MINES AND ENGINEERING. 


This school, like nearly all the principal educational 
establishments in Belgium, was founded and is main- 
tained by the Government. It was in full working 


order in 1836, though certain courses were given at 
the University at 1824. 

The organisation of the school has been planned 
With the view of establishing, by practical work, 





between the oral lessons and their applications, 
that concordance which cannot be supplied by the 
most energetic personal efforts. Scientific instruc- 
tion requires special attention. It ought to be pro- 
portionate to the applications which have to be made 
of it, and free from those too absolute abstractions 
which often obscure clearness and spoil precision. 
In consequence, though the engineering student 
is furnished with the most extensive mathematical 
knowledge in the preparatory school, this scientific 
instruction is kept within the more narrow limits of 
those pupils who, less apt to grasp transcendental 
theories, are perfectly capable of studying the applied 
sciences with profit. Between the two extremes of 
an absolute liberty and a rigorous discipline, the 
school has adopted a policy of relative liberty, 
which, while all work is severely controlled, leaves 
just enough responsibility to the pupil for the develop- 
ment of that moral firmness of which he will have to 
give proof later on in life. 

The theoretical instruction is completed by the 
situation of the school in a mining and manufacturing 
district. Geological excursions, frequent visits to 
workshops and factories under the direction of the 
professors, descents into mines of the neighbourhood, 
permit of the immediate application of the principles 
exposed in the lessons by the observation and dis- 
cussion of facts. This permanent contact with the 
working world causes the necessity of a rigorous 
discipline to be fully appreciated. 

Of the different modes of exercising steady work 
—admonition, suspension or expulsion—-the first is 
generally sufficient. The registers, in which the 
results of the work of the pupils are noted, may also 
be consulted by parents or guardians. These results 
are an indication of the conduct and progress of the 
pupils, and for those who follow strictly the vigorous 
intellectual gymnastic exercise which is traced out 
for them, no harmful or dangerous distraction is to 
be feared. They understand that the call made on 
their energy is as much destined to form men of them 
as engineers. 

THe CuRICCLa. 


English students who intend to study engineering 
at Liége have two courses open to them :—(1) 
Diplomas: They may pass the entrance examination 
and study for a diploma. (2) Certificates: They may 
draw up a private programme and without passing 
the entrance examination follow certain lectures 
only and go through the practical work pertaining 
thereto. Certificates, attesting that they have passed 
with satisfaction or in honours in these subjects, 
are granted by a special board of examiners. Thus, 
a student destined to become a brewer will simply 
follow the lectures and do the practical work relating 
to his future profession, and obtain a certificate 
attesting the knowledge he has thus acquired. 
Similarly for any other branch. 

The diplomas are four in number, and confer on 
the holder the title of :—(1) Mining Engineer: 
Obtained after a two years’ preparatory and a three 
years’ technical course. (2) Mechanical Engineer : 
Obtained after two years’ preparatory and a two 
years’ technical course. (3) Engineer of Arts and 
Manufactures: Obtained after a one year’s pre- 
paratory and a three years’ technical course. (4) 
Electrical Engineer: Two years’ preparatory and 
two years’ technical course. 

N.B.—-Mining Engineers who show sufficient know- 
ledge of industrial and organic chemistry may obtain 
the diploma of Fngineer of Arts and Manufactures. 
After a year’s extra study they may obtain the 
diploma of Mechanical Engineer. Electrical Engi- 
neers may also obtain, after a year’s study. the diploma 
of Mechanical Engineer 


ELrctro-TECHNICAL INSTITUTE. 


This institute was founded in 1885 by Mr. Georges 
Montefiore-Levi, Member of the Belgian Senate. At 
the time of its foundation there was no similar 
institute in any other country. In Germany there 
were a few polytechnic schools—Darmstadt, Stutt- 
gart and Aix-la-Chapelle—which had departments 
for studying electricity. Their modest resources did 
not, however, permit them to give the necessary 
prominence to practical work. Like attempts had 
been made in Italy. In England there was no institute 
for electro-technical studies ; France possessed only 
a telegraph training college. 

The object of the institute is to train electrical 
engineers by a course of theoretical and practical 
studies, destined to initiate the pupils into the science 
of electricity and its applications to industry. The 
studies are divided into three parts :—(1) Theory cf 
electricity and magnetism; (2) an elertro-technical 
course ; (3) practical work in the workshop and 
laboratory, six hours daily in the year’s course. 

One of the characteristics of the institute is the 
development given to practical work. The programme 
is so arranged that pupils may acquire not only the 
theoretical notions which are necessary to them, but 
also sufficient practical knowledge to enable them to 
be useful either in a telegraphic, telephonic or elec- 
trical works of any kind immediately on leaving the 
institute. 

On the ground floor we find the lecture-rooms, the 
director’s office, the museum, workshop, testing- 
rooms for sma]l dynamos, a hall for trials of more 
powerful dynamos, a pavilion with the service engines 





and theheating-room. The museum is provided with 
® very complete set of measuring apparatus for the 
use of students, and also a great number of models 
used in demonstration. The library, which is open 
to students, contains most of the available literature 
relative to the theory aud applications of electricity. 

All the plant required for working in wood and 
metal is to be found in the workshop—lathes, saws, 
forges, carpenters’ benches. Each student has his 
own vice and tools. All the machines are driven by 
electro-motors. 

One of the test-rooms is for continuous and the 
other for alternating-current machinery. They have 
as motive power electro-motors of 10 horse-power, 
and are provided with both absorption and trans- 
mission dynamometers. [Electrical machines of 
greater than 10 horse-power are tested in the engine 
hall. In this hall there is also a horizontal steam 
engine of 30 horse-power and a 20 horse-power elec- 
trie motor which can work independently. 

To give students a clear idea of the distribution 
of electrical energy, the engine used in lighting the 
institute and the electro-motors in the latter have 
been brought together in a separate engine-room. 
A tubular boiler produces the steam consumed by 
the steam engines and the heating apparatus. The 
students may thus familiarise themselves with the 
working of steam engines and generators, and make 
trials of speed regulation, fuel and energy, consump- 
tion, &c. 

The laboratory for elementary measurements is 
situated on the first floor; it is subdivided into a 
series of small rooms. This arrangement has the 
advantage of isolating the various groups of students 
in such a manner that they are not in the way of one 
another. 

Besides these rooms, there are a chemical and an 
electro-chemical laboratory, a room for the charging 
of batteries, and a photographic room. A photo- 
metric room, provided with photometers of different 
types, and measuring instrument rooms are also on 
the first floor. The latter are arranged for the gradua- 
tion of meters, &c., and their comparison with the 
standards. 

The second floor is reserved for researches made 
by the professor, the assistants, the more advanced 
students, and strangers who have obtained special 
permission from the director to pursue their investi- 
gations in the laboratory. Finally, on the same floor 
is a very large hall for experiments requiring con- 
siderable space. 


ADMISSION TO SCHOOL. 


There are two classes of students :—({1) Those who 
follow the year’s course of electrical engineering only ; 
(2) those who follow the two years’ course, comprising 
electrical engineering and other branches. To be 
admitted to the first of these sections, one must hold 
a Belgian legal diploma as engineer or possess suffi- 
cient preliminary knowledge, i.e., a general knowledge 
of physics, chemistry, mechanics and mathematics 
up to and including differential and integral calculus. 
Those who desire may study the year’s course in 
two years. The first year they attend the workshop, 
follow the elementary part of the electrical course, 
and study mathematics and physics privately. The 
second year they complete the study of elec- 
tricity and finish the laboratory work. The holder 
of the diploma of Engineer will, at the end of a year, 
obtain a diploma as Electrical Engineer, others a 
special certificate. 

To be admitted to the second of these divisions, 
one must pass an examination in physics and mathe- 
matics or have been through the two years’ pre- 
paratory course—the same as for other departments. 

Courses begin about October 15th and continue 
to the end of June. Examinations take place in the 
month of July and October. Course recommended 
to Englishmen who desire to study electricity only : 
—(1) A year’s private preparation in mathematics, 
physics and chemistry; (2) the year’s course of 
electricity. N.B.—(1) For those whose knowledge 
of higher mathematics is wanting, it is well to do 
the year’s course of electricity in two years; (2) 
students who intend following this course—one 
year’s—are strongly advised to do previously two 
years’ practical mechanical engineering in shops. 








Irrigation Schemes in Egypt and 
the Sudan. 
No. 1. 
THE BLUE NILE PROJECT. 


IRRIGATION in Egypt is almost as old as that 
country itself. The first system of irrigation known 
was that introduced by Mena, the traditional first 
king of Egypt, and the founder of Memphis 4400 B.c. 
The same mystery attaches to his knowledge of 
engineering as to that in connection with the con- 
struction of the Pyramids. No one knows how it 
was acquired. It is sufficient to say that the system 
which he conceived and maintained was actually 
in use down to the year 1830, when Muhammad Ali, 
who was elected Pasha of Egypt in 1805, determined 
to introduce in the Delta the principle of Perennial 
Irrigation, and summoned to his aid a number of 
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French engineers, of whom Mougel Bey was the head. 
Said Pasha, the fourth son of Muhammad Ali, when 
he became ruler of Egypt in 1854, sought to carry 
out his father’s plans, the first and foremost among 
which was the enlarging of the canals with a view to 
improving irrigation, and the building of railways 
in the Delta with the idea of facilitating communica- 
tion. He it was who supported the project of making 
the Suez Canal, and he gave M. de Lesseps the 
concession for it. It was not until 1883 that the 
Anglo-Indian engineers came to Egypt in order to 
remodel the irrigation system of that country, and 
place it upon a permanent and scientific basis. 
The combined efforts of many engineers has resulted 
in the introduction of a storage system by which 
Egypt has been enabled to develop a greater part 
of her natural resources in proportion to her 
population than would have been otherwise possible. 
The great barrage below Cairo, constructed by Mougel 
Bey and his associates, remains a monument for all 
time, notwithstanding that it proved of no practical 
use until it was repaired under Sir Colin (then Mr.) 
Seott-Moncrieff. There followed in 1898 the great 
Aswan Reservoir, to build which an English syndicate 
headed by Sir Ernest Cassel found the funds, and 
to whom Lord Milner has referred as “ the saviours 
of Egyptian irrigation.” Tribute has been paid 
by him and other authorities to the untiring energy 
displayed by British engineers in their endeavours 
to direct and bridle the forces of Nature—at one 
time economising water and exercising hydraulic 
skill to make the most of the scanty supply; at 
another, displaying constant vigilance in order to 
guard against inundation. In all these undertakings, 
having for their object the better irrigation of Egypt, 
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drainage went hand-in-hand with the enterprise, 
and the best proof of the value of the work accom- 
plished was afforded by the fact that before the 
British engineers had been at work ten years, the 
cotton crop was trebled, the sugar crop was more 
than trebled, and the country was gradually covered 
with a network of light railways and agricultural 
roads provided to bring the peasants’ produce to 
market. 

Much as had been accomplished, however, by 
British engineers in Egypt, it was recognised that the 
work. so far from having been completed, had really 
only commenced. Moreover, the efforts in Egypt 
pointed the way to the immense territories of the 
Sudan, where millions of acres of soil admirably 
adapted to the cultivation of cotton and cereals are 
awaiting but the beneficent provision of water. 
For many years, indeed, the Sudan Irrigation De- 
partment has been studying the project for the irriga- 
tion of the Gezirah plain, south of Khartoum, by 
means of a dam on the Blue Nile and a canal through 
the Ge:irah, the works of irrigation including flood 
protection. A second scheme, known as the White 
Nile Project, has as its object the supply of 
water to vast areas which can also be brought under 
successful cultivation in Egypt ; while two other pro- 
jects for the improved drainage of the Central Gharbia 
and Western Beheira areas of the Delta, both covering 
about 500,000 acres, work upon which was interrupted 
by the war in the summer of 1914, are now about to 
be resumed and brought, it is hoped, to a consumma- 
tion without further interference. 

Definite plans for the Blue Nile Irrigation 
Scheme were put forward in 1913, and were referred 
by the Sudan Government to the Public Works 
Ministry at Cairo for consideration and advice. 
The plans included (1) a dam at Makwar,.8 kiloms. 


south of Sennar, for whieh several alternative projects | 
were prepared; (2) a canal of 70 kiloms. in| 
length, with its branches, taking off from above the 
dam for the irrigation of 100,000 feddans in the 
Gezirah. 

Borings in detail had been carried out at the pro 
posed site, and the centre line of the canal had 
been finally located on the ground and levelled. 

In July, 1913, Sir Murdoch MacDonald, acting 
upon instructions from the late Lord Witchener, 
British Agent. at Cairo, invited Sir William Garstin, 
Mr. MeClure and Sir Arthur Webb, to meet him in 
consultation in London, for the purpose of examining 
plans and passing an opinion regarding them. Some 
few months afterwards, early in 1914, the proposed 
site of the structure was examined by the Commission. 
After a careful survey and a close study of the many 
difficulties that presented themselves—such as space 
for the construction of the necessary cofferdams, 
material required for cofferdams, the limited amount 
of time available for actual work, borings and other 
constructional problems—the engineers came to the 
definite conclusion that the deep eastern channel could 
be laid dry if due and sufficient: preparation were 
previously made. The general conclusions arrived 
at were duly conveyed to Lord Kitchener and Sir F. 
Reginald Wingate, Governor-General of the Sudan, 
both of whom were present at the site Plans end 
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estimates based on these conclusions had been pre- 
pared, and a sum of £E1,420,000 for the dam alone 
was included in the Bill presented to the House. of 
Commons in 1914. 

At this stage, owing to the intervention of the 
European war, the works were almost entirely sus- 
pended, the only part of the schem> proceeded with 
being the excavation of the main canal, which was 
taken up at the end of 1915, at about 14 kiloms. from 
the head, and advanced by 1? kiloms. during the 
season, the average depth of digging being 6 metres. 
The work was carried out by hand labour, and 
represented only a provisional carrying on of the 
enterprise during the war, it being intended later on 
to cut the canal by mechanical excavators, two 
having been ordered, and all parts, as they arrived 
to hand, being put together. Each excavator works 
with an endless chain and buckets, and the two go 
in a pair one behind the other. With the excavators, 
which are designed to excavate about 200 cubic 
metres an hour, goes a travelling workshop with 
living rooms for the staff and an office. 

During the three years of suspension the question 
of discharges, levels, sluice-waterways, materials, 
and many other engineering problems were thoroughly 
gone into. When these factors were all taken into 
account, and due allowance also made for the very 
great change in cost of works everywhere throughout 





the world, not excluding the Sudan, the final estimate 





for the dam now amounts to £2,350,000. 


The final plans show that the Sennar dam jg 
work of prime importance and great magnitude, 
In both respects it compares with the original Aswan 
dam—the utility of which was fully demonstrated 
in the very first year after its completion, The 
Sennar dam has to withstand a pressure of 13 metreg 
of water and may have to pass a discharge of 15,000 
cubic metres per second in a river whose serrated 
gauge diagram shows that it is subject to great ap, d 
sudden fluctuations. Apart from the construc. 
tional difficulty involved in dealing with th 
deep eastern channel of the river, several very jy. 
portant engineering problems have had to be eo, 
sidered, among the principal being: (a) Naturs 
of foundations; (6) maximum of flood levels and 
discharges ; (c) waterway in dam sluices and spill. 
ways; (d) profiles of different portions of the dam 
and their stability; (e) levels of cills, of sluices 
and spillways; (f) banks of the dam; and (g) 
minimum discharge of the Blue Nile. 

These points were thoroughly examined an¢ 
discussed, and after a further examination of the 
whole of the projects put forward the opinion was 
given by the consulting engineers that the design 
decided upon is thoroughly sound, and displays 
skilful adaptability in the meeting of engineering 
conditions. 

Doubt had been raised whether in connection with 
the Blue Nile project there was likely to be a suff. 
ciency of river supply to irrigate the areas shown 
in the Government scheme and plans, and upon this 
specific point expert opinion has also been given that 
there is amply sufficient supply in the river to justify 
the adoption of the areas shown in the Government 
scheme which comprise the irrigation of 300,000 


GEZIRA IRRIGATION SCHEME 


Areas cultivable with the discharge of the Blue Nile combined with 
effective storage of 400 millions Cubic Metres showing dates on 
which storage would have been first used had the proposed works 
at Sennar been completed before those years. 
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1913~14 being so low, water would have been drawn from the Reservow in 
December whereas in all ether youre this would not have occurred until February 
it follows that,as the demand in December and January is greater than in the 
succeeding months, the average supply per day for 1913-14 is relatively greater 
than for other years 
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feddins in a minimum year as the immediate enter- 
prise. 

The soil to be irrigated is known as black cotton- 
soil, and the plain in which it occurs is extraordinarily 
level and entirely devoid of vegetation for over 100 
miles, afterwards gradually changing to forest. As 
already indicated, the scheme comprises a weir at 
Sennar, 170 miles from Khartoum, built across the 
Blue Nile and, from up-stream of the weir, a main 
canal leading to a point at which the water will be 
delivered to as large an area as it will be considered 
commercially possible to cultivate. This has been 
taken at a moderate estimate at 300,000 feddans, of 
which one part may lie fallow every year, and one 
be put under green crop, leaving not less than 100,000 
feddans for cotton. Experiments have shown that 
cotton grows well as a winter crop in the Sudan, 
which means that winter water only is required for 
its fertilisation, and it is, therefore, possible to 
guarantee a sufficient supply without detriment to 
the requirements of Egypt. The greatest discharge 
estimated as necessary for the development pro- 
posed, is less than the lowest natural discharge re- 
corded in the river at the critical period, and it 
will be possible to continue the required supply artifi- 
cially even should the river fail altogether. 

With a stream like the Blue Nile, whose torrential 
character causes extreme variations of level in the 
course of each year, absolute failure may, for the sake 
of argument, be assumed as a contingency, notwith- 
standing that it has never been known to occur. But 
supposing that it did, and the failure lasted as long 
as two months, it would still be possible to counteract 
its effects. The design of the weir provides a height 
of building capable of dealing with the highest con- 
ceivable flood, and though storage is not the object 
of the work, it would be possible long before the 
possible date of such a failure as that predicated 
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impound by the aid of this high structure sufficient 
water to meet fully the requirements not only of 
the 400,000 feddans mentioned, but of considerably 
more, apart altogether from any assistance rendered 
by the river during these two months. It is believed 
that total failure of the Blue Nile is almost outside 
the bounds of possibility, but should it ever happen 
provision is thus made to meet it. The increase in 
the area cultivable, with the additional guarantee 
of this incidental storage. is taken as bringing the 
total up to a minimum of over 600,000 feddans. 

When further great development hus taken place 
then, during the period of greatest need, recourse can 
be had to storage, which will have been provided 
elsewhere on the Blue Nile. Eventually, the Sudan 
may take a small quantity of summer water, but under 
the present scheme none is required. Before summer 
water is required Egypt will, of necessity, have com- 
pleted her own arrangements to meet the pressure of 
her summer demands with an abundance of weter to 
spare, since, from the nature of any undertaking 
with this object, the least volume likely to be im- 
pounded must be largely in excess of immediate 
requirements. 

The river discharge diagram indicates that the 
Government claims that in the year 1914, the lowest 
on record, the results were as follows, viz., without 
storage the river supply was sufficient for 100,000 
feddans of cotton, or a gross area of 300,000 feddans 
of cultivation. With storage, the river supply 
plus storage 467.000,000 cubic metres, was sufficient 
for 220,000 feddans of cotton, or a gross area of 
660,000 feddans of cultivation. It was, moreover, 
shown that in the year 1908, the next lowest recorded, 
| the river supply plus storage was sufficient for 370,000 
| feddans of cotton, or 2 gross area of 1,100,000 feddans 
of cultivation. 

The experience of several years of actual cultivation 
gave the following results as the best arrangement :— 
(1) Rotation of crops in which } of the gross area 
is under cotton, 4 under green crops, and 4} fallow ; 
(2) the crops to be sown in July-August; and (3) 
waterings of cotton to continue until the 15th of the 
following April; the watering of other crops to 
terminate at the end of February The cotton crop 
gets a watering every fifteen days. 

The quantity of water required for the scheme 
varies throughout the seasons. During the period 
of maximum demand in July each feddan of cotton 
is allowed—it is not believed that the figures re- 
present the quantities actually required, but include 
an ample margin for safety in calculation—630 
cubic metres in July for watering, 495 cubic metres 
in August-November, decreasing to 450 cubic metres 
in December-January, and increasing again in 
February-April to 525 cubic metres. These water- 
ings will be given at intervals of fifteen days. The 
other crop at present contemplated is that known as 
lubia, a green crop which yields a bean used as 
food by the inhabitants. The volume calculated on 
is 490 metres per watering of 21-day intervals through- 
out the whole period of its growth, commencing in 
August and receiving the last watering on January 
15th. The combination of these figures gives, 
when due allowance is made for losses in transit 
from the dam to the point of distribution, a total 
requirement of 84 cubic metres per second at the 
time of maximum demand, and 52 cubic metres 
per second during January to April. 

It is pointed out that the figures given are based on 
the river supply of the lowest years yet recorded. 
The winter supply of the year 1914—following the 
flood of 1913—which was the lowest recorded during 
this season of the year in Egypt for the past forty- 
seven years—for which accurate daily gauge readings 
have been taken—was naturally very low, and actually 
the lowest vet recorded on the Blue Nile. In all 
modern systems of perennial irrigation the practice 
is to calculate the area cultivable by the discharge 
of the river during its low stage on the mean discharge 
of several years—the latest example being that in 
India of the Punjab triple canal system, where an 
average of fifteen years is taken—which, if followed 
in this case, would considerably increase the figures 
given, and thus warrant an even larger scheme. 











Examples of Gauge Making. 
By A. G. ROBSON, A.M.I. Mech. E. 


GAUGE-MAKING, the most highly skilled branch ° of 
engineering, should be a very interesting study to all 
students of engineering. It reveals an interesting amount 
of geometrical and mathematical knowledge, and a skilled 
worker, having acquired the latter, must necessarily 
possess an advantage when undertaking the design or 
construction of difficult types of gauges. 

The following examples of gauge-making are more or Jess 
of a straightforward kind, and they have been chosen to 
reveal the modus operandi of the gauge-maker, rather than 
the extent of calculations required. Nevertheless, these 
examples show many neat devices for executing work that 
may be generally regarded as difficult. In Fig. 1 a plate 
gauge is shown with a limit of + .0005in. In order to 
appreciate the beautiful principles of “ limits,” the 
nominal sizes, as given, should be worked to. The first 
step is to make a hob, as in Fig. 2, by which the gauges 
can be gashed or roughed out. To allow for distortion 
during the hardening and tempering of the hob all the 
diameters of it must be made so as to make the depths of 
the semi-circular parts of the gauge greater, and the width 
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of the slots less than the nominal figure. A small plate 
gauge would have to be made, as in Fig. 3, for making the 
semi-circular portions of the hob. The hob is made 
hollow, and the outer ends of the hole are tapped for 
securing to a suitable holder. A portion is then ground 
away, so as to leave a face F radially, as in Fig. 2. If the 
hob is correctly made the cutting face will be a section 
ane passing through the centre. 

The check piece must now be made to finish the gauges 
py. It is shown in Fig. 4, marked C, and its application 
to a gauge G is shown. When the gauge is finished, the 
surfaces of the check and gauge should be light tight. 
This test is made by placing the two parts in Fig. 4 against 
a piece of glass, holding them to the light. The check has 
two pieces, marked 1, fitted into two slots, and securely 
held in the same plane to the body of the check by a cover 
The two curved pieces must project above the 
15 
2 


pl 


plate. 


body by .082in. + = .157in. The body of the check 
must therefore be made parallel to a measurement, say, lin. 
By measuring from the lower edge the micrometer should 
read 1.157in. as shown. Considerable skill is required to 
make acheck of this type. It is very rigid, and by modifying 
the cover plate with slots, the pieces | could be raised to give 
various heights above the top edge. The check should be a 
good fit to the gauges before they are hardened, otherwise it 
will be found difficult to secure that the surfaces are light 
tight. 

The gauge in Fig. 5 reveals exceptionally interesting 
work. The check will appear as in Fig. 6. There are two 
pieces A and a third piece B securely held in the body of 
the check. Having decided upon the design of the check, 
the first step will be to find the breadth 5, Fig. 6, of the 
piece B. In Fig. 7 the particulars are set out. We have 

1.05% = .689? +- w?, 

_w ./ 1.05? — . 6893, 

ww .792in., and breadth b = 1.584in. 
Tt will now be necessary to make piece B, and it is im- 
portant to have the two sides equidistant from the dotted 
centre line in Fig. 6. A dise—Fig. 8—is bored and lapped 
to 1.05in. radius. A circular plate is then turned and 
lapped to 1.05in. radius. A segment is then made from 
this disc, so that its height, 1.739in., corresponds to the 
one edge of piece B of the check. By applying a straight- 
edge to the faces in Fig. 8 observations may be made for 
final testing of these faces. The piece B is cut from the 
disc, and its width 1.584in. is worked up from the true 
face first determined. It will now be necessary to true 
the bottom face square with the sides. The heights of 
pieces A of the check must correspond to the height A in 
Fig. 9. There is danger in working from this sharp edge, 
and the actual height of A is best found by finding B. By 
holding a lapped pin, as shown, the height C is given, and 
from it Bis found. Assume B = 1.14in., then A = 1.14 
+ .36lin. (Fig. 7) = 1.50lin. which is the measurement 
for the two pieces A in Fig. 6. Finally the overall heights 
in Fig. 6 must be checked from the base, because the inner 
face of the check is .4in. and parallel to base. The top 
face, marked by measurements D, is then made so as to 
permit pieces A to project by .55in. These pieces must be 
rectangular and fit tightly in the body of the check. 

Interesting principles are embodied in the gauge shown 
in Fig. 10, which represents a plate gauge of three sizes, 
having the .43in. measurement out of centre by .0015in. 
The plate should be made parallel as in Fig. 11, so that 
ACand BD are 1.235in. The faces shown by the dotted 
lines are then made parallel to A B, The first measure- 


1.235 — .721 _ 1257 added to .721 = 


ment will be 


43 


‘ 


978in. ‘The last sizeis +55 .oo15 + “48 — .sasin, 

The widths, .72lin. and .43. are then made from the true 
faces. As distortion may follow the hardening process, a 
check must be made so as to secure centrality of the first 
two sizes, and the amount of excentricity of the .43in. 
width. The check is shown in Fig. 12 applied to one side 
of the gauge. By making a parallel piece of plate, say, 
.704in. wide, the other size can be found to give the 
correct position of the faces. This check cannot be used 
for the opposite faces, but they may now be tested by 
using the micrometer to determine finally the respective 
widths, 

The gauge shown by Fig. 13 includes much work that is 
typical of the tool-room. It is no simple piece of work, and 
requires a great deal of skilful manipulation. The work, 
when released from the drill jig, will be near to what is 
required, and the allowance upon the diameters of the 
.122in. holes will then permit them to be worked up to 
their size, pitch and amount off the centre line. There are 
two .122in. holes at right angles, having a pitch of .36in., 
and situated .004in. off the centre line of gauge, and .331 
and .69lin. respectively from one end face. It is proposed 
to use a jig for drilling purposes, as in Fig. 14. There are 
two bushes, A and B, for drilling in from one side, and two 
others for meeting these holes in the centre. The hole in 
the block should be gauge size, so that the gauges will be 
securely held by fitting tightly. The first step will be to 
make the faces C D, D E, E F, F C at right angles to each 
other and true and square with one end face. It will be 
necessary to have the edge of the square for testing in good 
condition, and it may be necessary to finish it off by oil- 
stoning. One face for measuring from is made at right 
angles to the axis of the hole by securing a gauge mandril 
in the jig block, as in Fig. 15, and testing. The next step 
is to find the position of the centre punch marks for drilling 
holes for bushes B. The block is lettered to show clearly 
the method adopted. First the height of the centre of the 
hole for gauges above the base F E is found. By using 
small plate gauges with a slight taper under the parallel 
mandril, as in Fig. 16, and adding the radius of the mandril 
to that measurement, the position of the axis islocated. A 
counter check of this position should be made, as in Fig. 17. 
Place a small lapped pin in the hole, and by the micro- 
meter ascertain measurement B. From this deduct the 
diameter of pin, and height Ais found. This height added 
to the radius of the mandril shouldYagree with the previous 
measurement. Let us assume that this height comes to 


1. 238in., as in Fig. 16. As the hole is .004in. off centre 
in Fig. 13, the height in Fig. 16 will correspond to 1,238 + 
004 = 1,242in. 

By the aid of a magnifying glass, and using a scribing 





block and steel rule, a line is marked at this height upon 
the end faces—that is, DE and CF. The position of the 
centre punch along this line in Fig. 16 is .443 + .36 
= .803in. from line GH. In Fig. 14 .004in. are being 
allowed for finishing the end faces of the gauges, therefore 
the measurement becomes .807in., and is marked off as 
in Fig. 18, but upon the two faces opposite each other. 
Here again a magnifying glass and a rule divided into 
hundredths of an inch should be used. Whilst the block 
is in the position shown in Fig. 18, a line for the pitch of 
the holes should be marked. The holes are .36in. apart, 
therefore the next line will be .807in. — .36in. = .447in. 
This height can now be marked off, but upon the faces 
CD and E F, at right angles to the faces already marked. 
The face C D should then rest upon the face plate, because 
the holes now being dealt with are shown .004in. off 
centre line in the plan of Fig. 13. This is important, for it 
is possible to secure that the .12lin. holes shall be .004in. 
from the centre lines, but by a slip the relative position of 
the slot may be incorrect. This effect can be better 
understood by reference to Figs. 19 and 20. Fig. 19 
shows a plan of the gauge where the holes should be. In 
Fig. 20 hole 2 is shown drilled the other side of the 
centre line. If Fig. 20 is turned 90 deg. in a clockwise 
direction, the position will correspond with Fig. 19, but 
hole 2 for that position must be near the end where the slot 
is. If the gauges were not corrected at once they could 
not be saved, even if the ends, as it were, were changed 
over. The intersection of the marked lines having been 
marked by a centre punch, the mark should be re-examined 
by a glass to see its position more clearly, and any adjust- 
ment, if necessary, made, Four holes can now be drilled 
in from the positions on the faces. The diameter should 
be about .004in. less than the finished size, viz., .117in. 
The holes should now be enlarged by a pilot drill, so that 
there is about . lin. of metal at the bottom of the enlarged 
hole. Bushes are turned as shown, their holes being .117in. 
diameter. A slight lead upon the diameters of bushes is 
helpful. There is sure to be some adjustment necessary, 
even though accuracy has been the aim of the jig worker. 
By applying ground pins .117in. diameter, it will be seen 
how the axes of the bushes are situated, and, finally, the 
pins should point correctly, be parallel to base as at A and 
H—Fig. 21—and be correctly set off centre .004in. The 
gauges are !3/,,in. external diameter, but owing to pre- 
cision required they are turned .8125in. diameter. A 
segment piece about 2in. long is then made to the shape 
shown in section in Fig. 21. Its thickness varies by 
-0005in. throughout its length. Its mid-thickness will be 
or 

—— (+ + .004) = .40625 — 0625 = .34375in. 
This is the radius of the hole in the jig less radius of pin 
plus amount off centre. It will be found a little difficult 
to arrange the bushes so that their positions are properly 
situated, although in Fig. 21 the method shows that the 
bushes are located for position by measuring a reasonable 
distance from the centre of the jig. After all, it is the 
position of the pins in the centre hole—.8125—that really 
matters. So, while it is practically convenient to measure 
outside the jig, yet the pitch of the pins can be tried near 
the centre by placing in the jig a disc made the measure- 
ment between the inner surfaces of the pins. In Fig. 22 
this disc D is shown resting between the pins. 

Having made the jig correctly, it will be very necessary 
to turn the gauges carefully so that the .263in. hole is 
concentric with the outside surface. As a matter of fact, 
one mandril for turning the gauges upon is not sufficient. 
It is found during the roughing stage that the mandril 
springs, and often, if not hardened, takes a permanent 
deflection. It is therefore the better plan to remove the 
final .0lin. by using another mandril. It should be 
remembered that there are so many points that should 
finally agree when the gauges are finished that any small 
errors in the jig or in the preparatory stage of the gauge 
should be at once corrected. It is the cumulative effect of 
several little errors that often makes a straightforward 
piece of’ work an"exceedingly difficult one. 

The drilling will have to be executed by specially turned 
drills.? A flattening’ drill is first used, a centre drill then 
follows, and then the drill .0005in. less in diameter than 
the centring drill makes the holes in the gauges. A 
series of pins, ranging from .004in. less than the finished- 
size holes, by one-thousandth to .12lin., is now required. 
During the drilling stage the .263in. hole should be plugged 
in all cases. After the gauge is drilled, one of the series 
of pins should be placed in the gauge. Then by means of the 
rimers the position of the holes are determined, as regards 
pitch and amount off centre. The distance of the end of 
gauge from pin is finally made by working the end face 
up, so that mandril M in Fig. 23 is square with base 
and the heights W agree. Having made one gauge care- 
fully, a centre plug should be made so as to fit in the 
gauge upon one pin. The end face offthis plug should 
be lapped so as to be level with the end face, as shown in 
Fig. 24. The end faces can then be determined by this 
plug more correctly than from the outside of the gauge. 
When one face is determined, the length 1.134in. can be 
made. With regard to the slot, it is necessary that the 
centre line of the .263in. hole should coincide with 
centre line of slot, and the slot be parallel to the hole near 
it. By using the segment piece—as in Fig. 25—it can be 
calculated how wide the slip S will have to be so as to 
come to one side of the slot and fit in position. As soon 
as one side is finished, the slot is then made .156in. wide 
by another slip. This arrangement also secures the slot 
being parallel to the hole near it. The slot is .Ol1lin. 
deep. A gap gauge to fit over the slot and bottom of 
gauge is not a neat enough check. A better plan is to 
make a plug to fit inside the gauge so that it is (1.134 
— .011) = 1.123in. long. By inverting the gauge and 
supporting it so that the plug rests upon a level with slot 
—as in Fig. 26—the depth of slot can then be tested. The 
slot is .0llin. deep when the three surfaces S are level. 
The gap gauge mentioned would be 1.123in. wide, and 
could advantageously be employed to test parallelism, 
whilst the depth is being worked up. 

A different type of gauge is shown in Fig. 27. Here 
there are two .368in. pins projecting .734in. above the 
face of the disc. They are situated upon a centre line of 
the .965in. hole. A groove .36in. x .295in. deep has its 
axis inclined at 27 deg. to the axis passing through the 
pins. The centre line of the slot is .082in. off the centre 
of the .965in, hole, The jig will consist of a ring—as in 





Fig. 28—having a .965in. hole. When in use a .965in. 
plug secures the jig and gauge for alignment. In making 
the jig, the holes are carefully marked off, enlarged and 
then bushed. By placing pins in the bushes—as in Fig. 29 
—the radial distance of centres can be tested by finding 
the measurement A. In addition, tests must be made for 
determining that the centre line of the pins passes through 
the centre of the .965in. hole. The arrangement shown 
in Fig. 30, although used for testing the pin holes after 
drilling, can be used also for testing the holes in the bushes. 
Here the gauge is supported up against the true block M 
by a .965 plug and the face of gauge. The slip piece S~ 
- 965 . 368 
hee aes 
When the pin B is correctly situated on the centre line, 
another slip, the same size, must just fit—as is shown for 
pin A. In order, therefore, to determine correctly the 
position of the pin holes, the holes must first be drilled 
.004in. smaller than finished size. This is not a large 
amount, since the gauge is .8in. thick, and if the holes 
are not square it is possible this allowance may be used 
up without assuring that the holes are square to the face. 
In addition to this, the measurement corresponding to A 
in Fig. 29 must be noted, as the pin hole is gradually 
enlarged to its final size. The enlargement is done in 
steps by using pins varying by .00lin. The position of 
the slot must now be determined. We first require the 
depth of the segment in Fig. 31 included between the 


.965in. hole and one face of the slot. This will be = 


is made to its correct size, viz., = .2985in. 


5 (3 4 082 ) = .4825 - .262 = .2205in. This seg- 


ment must fit solid with a .965in. plug shown in Fig. 32, 
by removing the metal as indicated. By this means the 
segment will occupy its position in a better way than if it 
were separate. To use the segmental check piece, first 
place the two pins in the gauge projecting from the other 
face, and set them square—as illustrated in Fig. 33. The 
gauge should then be rigidly fixed, whilst the plug with the 
segment piece is placed in and twisted until the face of 
segment is parallel and touching the 63 deg. face of a 
set square. Lines should then be marked on the face of 
the gauge, each side of the .965in. hole. This enables 
direction of the face of slot to be easily found. The width 
.36in. of the slot can now be marked off. The slot can be 
milled and finally ground, the face for the segment piece 
being finished first. The depth .295in. can be found by 
making the depth of metal under slot .8 — .295 = .505in. 
by the micrometer. The height of the pins, .734in., is 
found by making a washer to slip over the pins, and 
.734in. thick. The end of the pins must be level with the 
washer face. 








Books of Reference. 





The 1919 edition—twenty-sixth year—of Kempe’s 
‘“‘ Engineers’ Year-book ” is even more portly than those 
which have gone before it. The text matter now runs to 
the large number of 2400 pages, or actually 1800 more 
than were contained in the original volume. Among the 
sections newly introduced or rewritten for the current 
issue may be mentioned those dealing with “Clays and 
Allied Products Used by Engineers ;” ‘‘ Cranes and Crane 
Appliances ;” ‘Fuels: Solid, Liquid, and Gaseous ;” 
‘Pulverised Coal;” ‘Marine Engineering;” ‘Mine 
Engineering ;”’ * Metallurgy ; ” ** Oxy-acetylene 
Welding ;”’ and “Explosives.” It is rather curious, 
having regard to the prominence into which they have 
come and the progress made in connection with them 
during the past year or two, that™the various electric 
welding processes have not received more attention by 
the editor. The paragraphs relating to them remain as 
they were-in the last issue, and are really quite out of date. 
However, that is a comparatively small point, and is the 
only criticism we have to offer concerning a monumental 
work of reference, which is certainly one of the most 
frequently consulted end among the very best which are 
at the disposal of engineers. The year-book is published 
by Crosby Lockwood and Son, price 25s. net in Great 
Britain. 

For the twentieth edition of Trautwine’s: “‘ Civil Engi- 
neers’ Pocket-book,” which has just been issued, no attempt 
has been made to revise the whole work. Instead, some 
four hundred or so of new pages have been added, the 
additional matter referring largely to railways. In the 
nineteenth edition, which was published in 1909, only 
seventy pages were devoted to certain railway subjects : 
the present edition contains 327, which deal with the same 
questions. Of course, where alterations were necessary 
to bring the work up to date they have been made, and all 
known mistakes in the book have been corrected. Very 
exacting precautions have been taken to ensure that no 
errors have crept into the added matter. The index has, 
naturally, been considerably increased in length. The 
London agents for the Trautwine Company of Philadelphia 
are Chapman and Hall, Limited. 


Wr have just received “ The Electrician Flectrical 
Trades Directory and Handbook for 1919.” The “ Big 
Blue Book” is in its thirty-seventh year of publication 
and is as welcome as ever as a work of reference. The 
present issue is greater by eighty pages than that of 1918, 
mainly because of additional entrics in the Alphabetical 
and Classified Trades Section of the British and ‘Colonial 
Divisions. We may add that there are in all four divisions, 
as follows: (1) Handbook, British Section: (2) Alpha- 
betical ; (3) Classified ; and (4) Colonial. In the Hand- 
book Section alone there are over 400 pages of closely 
condensed matter affecting the electrical trades. The 
publishers are Benn Brothers, Limited, of 8, Bouverie- 
street, E.C. 4, and the price is 15s. net. 








Tur Great-Western Railway Company has promoted 
Mr. C. B. Collett, the works manager at Swindon, to be 


deputy chief mechanical engineer, 
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New Bascule -Bridge at La Seyne. 


In the year 1913 the Société des Forges et Chantiers 
de la Méditerranée decided to link up its works at 
La Seyne, which lies across the bay from Toulon, 
with the system of the Paris-Lyons-Méditerranée 
Railway by means of a branch line. Todo so it was 
necessary to cross the entrance to the Port de la 
Seyne, which has a clear width of about 110ft. The 
original idea was to have a swing bridge, but when the 
matter had been carefully gone into by the Etablisse- 
ments Daydé, which had been entrusted with the 
work, it was considered that the configuration of the 
ground was not quite suitable for that type of bridge. 
It was therefore proposed to the Mediterranean 





Company that the bridge should be_of_the lifting 


arranged at one of its extremities. The pin A is 
housed in the forward feet’ of a trestle-like structure 
E DF, which is so situated that when the truss is in 
its vertical position the eutrance to the harbour is 
entirely unobstructed. The weight of the truss is 
balanced by a counterpoise P, which is formed of 
concrete contained in a sheet steel box and which 
operates at the extremity of the balance arm C D P, 
the latter being carried by a cross beam which revolves 
in trunnion bearings D at the apex of the trestle. 
The end C of the balance arm remote from the weight 
P, is joined by connecting-rods to the knuckle B 
which is attached to the truss, as will be explained 
later. The counterpoise is so arranged that the line 
passing through its centre of gravity and through the 
centres of the pins at the joint C is parallel to the line 
passing through the centre of gravity of the truss 
and of the centres of the pins at A. There is, hence, 
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FIG. 1—OUTLINE DIAGRAM OF BASCULE BRIDGE 


type, the normal position of which should be open | 
or vertical, so as to leave the entrance to the harbour 
free and only to close the bridge when it was actually | 
necessary for the passage of trains. This proposal | 
was accepted and the undertaking was put in hand. A 
large proportion of the construction work had already 
been completed in the factory of the bridge building 
firm, and a certain amount of erection had already 
been done on the site when war was declared, and 
operations were temporarily stopped in August, 1914. 
Later. however, it was found possible to resume them, 
and the bridge was finally completed in April, 1917. 
The structure was ably described in a recent issue of 
our contemporary Le Génie Civil, from which source 
the particulars contained in this. article have been 
derived. - We have also to acknowledge the courtesy 
of the editor of that journal! in permitting us to repro- 
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FIG. 2—ARRANGEMENT 


duce the drawings which form our Supplement and 
those which accompany the text, and for lending us 
the photographs from which the half-tone engravings 
on page 508 have been prepared. 

In its opening remarks our contemporary draws 
attention to the fact that it was a Frenchman, Mon- 
sieur Cuvelier, who originated the idea of a bascule 
or hinged bridge, and that he did so in 1869, a good 
many years before the Scherzer type of bridge, which 
has been so widely adopted, was introduced. The 
bridge under consideration is the first of an entirely 
new type of bascule bridge, and it is again to a French- 
man that its design has to be attributed. 

The arrangement of the structure is well shown in 
the illustrations. There is a lifting truss 42 m.— 
say, 137.8ft.—long from centre to centre of its end 
supports, which is movable around a horizontally 
placed pin A—see Fig. 1 and the Supplement— 








equilibrium at all positions of the truss, and the power 


/required to operate the bridge is reduced to that 


necessary to overcome the friction at the articulations 
and the effect of wind when it tends to oppose move- 
ment. 

The lifting truss is made up of two main lattice 
girders 42m. long and 6.5m. deep, which are 
arranged at a distance apart of 6.40 m. between 
centres so as to leave a clear width of 6 m.—say, 
19ft. 8in.—between their inner faces. These girders 
are connected together by cross bearing girders 
spaced at intervals of 4m. from centre to centre and 
fixed at the level of the lower members of the truss, 
end by upper lattice-work tie beams. The rails are 
laid on oak longitudinals arranged on parallel girders 
of box form and of very shallow depth, since the level 


' occupied by the rails had not to exceed a height of 
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+ 1.73 m. above datum, while the level of the sea 
may occasionally reach a height of + 1.0m. 

The main girders, which, as already explained, are 
articulated at one end to supports connected to the 
trestle, rest at the other end on supports having 
inclined sides, so as to ensure that the ends of the 
rails on the truss shall come immediately opposite 
those on the quay when the bridge is closed. At 
the articulation point B there are two massive girders 
fixed to the platform outside the main girders and 
connected together by means of transverse beams 
of great strength. On them are mounted the housings 
for the bearing pins for the connecting-rods extending 
to the articulation at the end C of the balance beam. 
The trestles are formed of inclined steel girders con- 
nected together at their feet by strong cross beams 
and placed far enough apart to permit the lifting 
truss and its balance weight to revolve between them. 








At their summit is mounted a transverse beam, 
which carries at its ends the trunnions for the bearings 
of the balance beam. The arrangements of the various 
articulations are shown in the Supplement and do not 
call for special description. 

The machinery for working the bridge——which js 
also illustrated in the Supplement—-is arranged on a 
platform situated at the rear of the trestle above the 
line of rails. It is driven by a 70 horse-power electric 
motor, which actuates through gearing two pinions 
which mesh respectively with each of two toothed 
racks formed on the outside of the counterpoise casing. 
The transmission gearing embodies a differential 
arrangement so as to ensure that the two pinions shall 
be equally stressed. There are right and left-handed 
brakes, which work in opposite directions to one 
another so that the speed of the moving bridge may 
be controlled whether the leaf is being opened or 
closed. There is an arrangement by which the 
gearing is disengaged from the tooth rack when the 
bridge is closed, so as to leave the truss free to deflect 
when trains are passing over it. The time occupied 
in opening and closing the bridge by means of the 
motor is three minutes ineach case. As a stand-by, 
in ease the motor should break down or the current 
fail, there is a 10 horse-power internal combustion 
engine, by means of which the opening and closing 
can be effected, and as a third alternative the work 
can be done by hand gear. 

The normal position of the truss being open o1 
vertical, it was necessary to make it impossible for 
it to be closed by the action of the wind. As, when in 
the vertical position, the upper members of the truss 
come into contact with the cross beam connecting 
the tops of the two sets of trestles, a locking system 
was devised, the upper members being caught by 
two sets of power-operated jaws. The arrangement 
is shown in the drawing at the left-hand top corner 
of our Supplement. Sets of Belville washers were 
fitted to take up any play that there might be and to 
serve as buffers to absorb shocks caused by the 
action of gusts of wind. The jaws are worked from 
the manceuvring cabin. 

Although the electric gear is arranged to reduce 
the speed of motion of the truss when it is reaching 
the end of its travel in either direction, shock absorbers, 
which come into play when the bridge is being either 
opened or shut, have been provided. These shock 
absorbers, which are illustrated in Fig. 2, and the 
positions of which may be seen in the drawings in 
the Supplement, consist of cylinders in which the 
inertia of the moving body is absorbed by the com- 
pression of air by means of pistons. 

By reason of the necessity for leaving open the 
entrance to the harbour, the main truss had to be 
erected in a vertical position. For that purpose a 
seaffolding 45 m.—say, 147ft. Sin.—-high had to be 
provided, and special precautions had to be taken 
in constructing it, because of the violent winds which 
occasionally prevail in the locality. The bridge 
itself, so our contemporary remarks, has worked 
without hitch of any kind ever since it was completed, 








The Iron and Steel Institute. 
No. IIL.* 


THE first business when members reassembled 
on May 9th, under the presidency of Mr. Eugene 
Schneider, was the announcement of grants from the 
Andrew Carnegie Research Fund. These grants are as 
follows : 

To Mr. Alastair Thomas Adam, of Messrs. Wm. N. Brunton 
and Sons, Musselburgh, £100, for an investigation on ‘‘ The 
Relation of Heat Treatment to Cold Work in Hypo-eutectoid 
and Eutectuid Steels, including the Effect of Heat Treatment 
after Cold Work.” 

To Dr. J. O. Arnold, F.R.S., of Sheffield University, £100 
towards the expenses of the high-speed steel research carried 
out at Sheffield University, the results of which have been pre - 
sented in a paper to the Iron and Steel Institute, entitled ‘‘ The 
Molecular Constitutions of High-speed Tool Steels and their 
Correlations with Lathe Efficiencies.” 

To Mr. Frank Bainbridge, of the Skinningrove Iron Company, 
Limited, Saltburn, £100, to enable him to continue his investiga- 
tions on ‘‘ The Effect of Fluorspar Additions on the Phosphates 
of Basic Slag.” The applicant was previously awarded £100 
in 1917 for this investigation, the results of which have been 
presented in a preliminary report. 

To Mr. H. J. Stagg, jun., of the Haleomb Stee] Company, 
Syracuse, N.Y., U.S.A., £100, to carry out an investigation on 
‘* Brittleness in Steel at Blue-heat Temperatures.” 

A paper on ‘‘ The Work of the Engineering Division 
of the National Research Council of America ’’ was 
then presented by Professor H. M. Howe. 

In this paper Professor H. M. Howe gave an account 
of the work of the engineering division of the National 
Research Council which has been established in the 
United States.. The Council derived its authority, 
he said, from being a committee of the National 
Academy of Science. a body which corresponds to the 
British Royal Society. The engineering division had 
been divided into a number of branches in an attempt 
to cover the whole field. About twenty committees 
in all had been formed, to each of which had been 
delegated a special research. Care had been taken 
in the selection of chairmen of these committees to 
obtain the services of an expert who possessed not 
only the technical knowledge required, but the 
necessary quality of leadership. All the members 
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— 
of the committee were expected to take an active 

rt in the work entrusted to it in association with 
their own regular work in the laboratory of a scientific 
institution or that of the industrial establishment in 
which they were engaged. It had been found possible 
to enlist the assistance of a large number of well- 
equipped laboratories, including those of the Bureau 
of Standards and of Mines, and other Government 
bodies, of univesities and technical schools, and 
laboratories of such undertakings as the General 
Electric Company, Westinghouse Company, United 
States Steel Corporation, Midvale Steel Company, 
and many others. «It was no part of the policy of the 
Council to establish laboratories, but to rely on those 
already in operation and to act as a clearing-house 
for the work put in hand. 

One of the first problems to be attacked was the 
fatigue of metals, a subject which had been neglected 
owing to the fact that extensive and prolonged tests 
were necessary to elucidate the points at issue. It 
had been felt, indeed, that the research work on this 
subject should be carried out, not merely on a national, 
but an international scale, and Professor Howe said 
he had been requested to seek the co-operation of 
British and French research workers as well as perhaps 
of those in neutral countries. The funds necessary 
for the work undertaken by the National Council 
had been provided by the presumptive beneficiaries 
of the research. In addition to the work on the 
fatigue of metals, other committees were engaged 
in investigations on alloy steel, on the treatment of 
metals at blue heat, and the heat treatment of carbon 
steels. In connection with the work on carbon steels 
it was thought it ought to be possible to co-relate 
microstructure with tensile fatigue, shock properties, 
and heat treatment. If knowledge was deficient as 
regards carbon steels it was infinitely more deficient 
in connection with alloy steels, in which an important 
investigation was now in progress. Manufacturers 
were co-operating loyally in the general work of the 
Council, and steps had been taken,in order that the 
sam? meterial might be available to a large number 
of research workers, to obtain from Messrs. John A. 
Roebling’s Sons Company, the well-known wire 
drawers, several tons of billets of acid open-hearth 
steel, a considerable proportion of which was to be 
kept in hand for future investigations. 

The Council as a whole might be regarded as repre 
sentative of American engineering research. It was 
formed of sixteen official representatives drawn from 
the most important engineering societies, who were 
authorised to co-opt other members. All the appoint- 
ments were subject to the approval of the Executive 
Board of the National Research Council and required 
to be confirmed by the President of the National 
Academy of Sciences. The Council also undertook 
propaganda work, and had taken steps to impress upon 
the engineering industries the great benefits which 
must accrue from the prosecution of this research 
work. 

Professor Thomas Turner said the paper made it 
clear that. the organisation of research work in 
Amprica had reached a more advanced stage than in 
Great Britain. We were, however, making progress, 
and the Department of Research of the United King- 
dom had formed a number of committees and was pro- 
ceeding on lines which were not very different from 
thoss described by the paper. He agreed as to the 
advantage that the central organisation should not 
conduct researches itself, but should arrange for 
others to carry out the work. 

Professor Henry Louis laid stress on the inter- 
national side of the question. Hitherto research 
work had been carried on in a number of water-tight 
compartments. It was right that the very small 
number of men who were capable of doing original 
work should be regarded as an international asset. 
A national standard for steel had often been dis- 
cussed, but he thought they should go a stage further 
and endeavour to obtain an international standard. 

Dr. J. E. Stead expressed the belief that a great 
deal of valuable work was now being done on the 
scientific side on behalf of industry. In Glasgow, 
Sheffield, and on the North-East Coast the younger 
generation was obtaining a mastery of technical 
and scientific knowledge which must prove of incalcul- 
able value. 

A paper on ‘‘ Modern Steel Metallurgy,’ by Mr. 
C. H. F. Bagley, was then taken. 

Mr. Benjamin Talbot drew attention to the enor- 
mous difference in the yields by the direct hot metal 
process and the duplex processes. With regard to 
tilting furnaces, he had had twenty years’ experience 
m thier design, and for fifteen years was concerned 
with the design and fixing of basic open-hearth fur- 
naces, and he could not understand why people were 
So afraid of the tilting furnace. He predicted that 
it would be the furnace of the fufure and that its 
capacity would greatly increase. It had increased 
from about 60 tons to 260 tons in fifteen years, and 
he believed we should live to see it with a capacity 
of 400 tons. Certainly he would not care to tackle 
® furnace holding that quantity of steel in a fixed 
hearth. 

Mr. F. W. Harbord said that an important point 
brought out in the paper was the necessity for reduc- 
ing the bulk of slag by having no silicon in the pig 
iron. If that course effected a saving in costs of 2s. 
per ton then it was a vital matter. The value of the 


Paper was that it enabled an intelligent furnaceman 





to see what he was getting from day to day without 
waiting for the records from the office. 

Mr. T. Twynam said the possibility, as pointed out 
in the paper, of making a slag with as much as 28 per 
cent. phosphoric acid put a different complexion on 
the whole position. 

Professor T. Turner also referred to the importance 
of the quality and quantity of slag produced in steel 
making processes. 


The next paper taken was that on “ Macro-etching 
and Macro-printing.” by Mr. J. C. W. Humphrey. 

Dr. A. McWilliam said the paper would have been 
very useful to him in connection with his work in 
India for the Tata Ironworks, when it was very 
necessary to give the Indian workmen, whose worth 
was put at 10d. per day, a mental picture of what was 
required to be obtained in the steel. He had had to 
rely upon his own rough sketches, together with an 
imperfect knowledge of Hindustani,to convey to 
these Indian workmen what he desired. 

Dr. W. H. Hatfield said that macro-structure was 
now as important as micro-structure. In many 
laboratories, however, the method was not employed, 
people being content with etching with various re- 
agents in the ordinary way. 

Mr. J. H. ‘Whiteley said that four or five years ago 
he experimented in this direction and used 20 grammes 
ferric chloride and .12 gramme copper chloride in 
100 c.c. of water, to which 10 ¢.c. of hydrochloric 
was added, but he had come to the conclusion that the 
author’s method was superior. 

Dr. W. Rosenhain, referring to the theoretical side 
of the question, thought it was wise at present to 
maintain a certain attitude of reserve. The exact 
cause of the macro-structure was difficult to explain 
with certainty. Any impurities which existed in 
liquid solution and which remained in the crystals 
in solid solution would give rise to what the author 
had called minor segregations, but the whole question 
was how much remained there after the subsequent 
treatment. He thought it was a question of diffusion 
The method, however, could be applied not only tc 
the ingot in the comparatively simple case in whicl 
the author had applied it, but was applicable tc 
many other things. It could be used, for instance, t« 
determine whether a crack was formed before or after 
the last rolling. If the lines stopped at the crack 
that would be evidence that the crack was formed 
before the rolling, whereas if the lines ignored the 
crack then it was clear that the crack occurred after- 
wards. 

Mr. E. H. Saniter said that the process had been 
used at Steel, Peech and Tozer’s works mainly witl. 
forged materials. It had many advantages for drop 
stampers in assisting them to produce the best articles. 
He had made prints of drop stampings by the process 
and found a dead area in one part of the stamping ; 
there had been no flow of the metal at all. Such a 
material should not be sent out if the drop stamper 
wanted the best result. One unfortunate feature 
about the method, however, was that it was rather 
long and expensive. Another point was the danger 
of producing false appearances during etching unless 
great care was taken. He had made prints which 
gave a certain appearance and which he thought 
could not be right, and on taking fresh prints these 
appearances disappeared altogether. 

Mr. H. H. Ashdown remarked that he had found the 
process exceedingly useful in dealing with sections 
from very large ingots. 

A paper on “‘ The Acid Hearth and Slag ” was pre- 
sented by Mr. J. H. Whiteley. 

Mr. E. H. Saniter agreed with the authors that a 
fairly high percentage of silica was necessary in the 
sand used in the Siemens furnace. Before the war 
we were, he said, too insistent on refractory sand. It 
was so refractory that it was difficult to flux it 
properly, but since the war the sands which had been 
used gave very much better results than did the 
Belgian sands previously employed. Another point 
was the use of limestone and its retarding effect on the 
formation of magnetic oxide in the slag at the end 
of the operation. It did not seem to be generally 
appreciated that it was the limestone which had that 
effect. 

Dr. F. Rogers, speaking with regard to the action 
of lime in minimising the amount of oxide in the slag 
towards the end of the operation, said that the 
amount of iron oxide in the metal, which was what 
he cared most about, was definitely related to the 
slag in any given process at a certain temperature ; 
the higher the temperature the lower the iron oxide 
concentration became. 

Dr. J. E. Stead said the relation between slag and 
steel required careful study. A notable thing brought 
out by the paper was the amount of iron oxide in 
the sand bottoms of the furnace. One would have 
thought that such a material would burn down very 
easily, but, as a fact. it stood up and did not give way. 
The same thing occurred in ganister bricks. The lime 
and some oxide of iron, caught from the floating dust 
in the furnace, were absorbed in the brick owing to its 
porous character. It ascended by capillary attraction 
and concentrated at a considerable distance away from 
the point at which it entered, with the result that there 
was less lime in the nose of a ganister brick than there 
was in the remainder of the brick, the lime having 
run upward, leaving silica and a considerable quantity 
of iron. 





The reply to the discussion was deferred for lack 
of time. 

At the afternoon meeting Mr. G. Taylor read a 
paper on “‘ Some Points in the Manufacture of Files.” 
In the discussion on it Professor Howe (U.S.A.) 
strongly supported the suggestion that the con- 
ditions of making files should be studied systematically 
by a competent research body. Dr. Baker said that 
at the time he received a copy of the paper he had 
some defective files under consideration, and most of 
the defects mentioned by the author were found in 
the samples he was dealing with. There was no doubt 
that the strip from which these files had been made had 
been rolled at too high a temperature. The slightest: 
tap on the bench made them go into two or three 
pieces. There was room for much information on 
the subject. Dr. F. Rogers wished to bring out a 
point which he had tried to emphasise to a number of 
people in Sheffield, that it was not essential to cool 
the steel slowly right down to cold. Many days of 
furnace utility were wasted in that way. It was 
quite sufficient to cool down slowly substantially 
below the carbon change point on the cooling curve, 
but then the cooling could be much more rapid. In 
the ordinary slow cooling process the time taken 
was about twenty-four hours. whereas if the method 
he suggested was, adopted three batches could ‘be 
put through the furnace in the same time. Dr. Stead 
said he had found that half an hour’s annealing pro- 
duced the same amount of softening as was produced 
by very long heating in the ordinary process. He 
believed this was the first paper on files read during 
the past sixty years. 

Mr. Taylor, replying to the discussion, said that 
extremely little had been written about files, and the 
bulk of it was foreign. It was high time we in England 
seriously took the matter in hand and made an 
attempt to standardise the production of these things 
so that the name “ made in England ”’’ would once 
more resound throughout the world, and the manu- 
facture of files would occupy the place which it would 
never have lost had attention been given to it. It 
was a most difficult thing to convince file manufac- 
turers as to there being no necessity to leave files 
in the furnace until they were stone cold. If they 
vdopted the suggestions in the paper output would 
be increased tremendously. 

A paper on ‘The Manufacture and Working of 
High-speed Steel’ was presented by Messrs. J. H. 
Andrew and G. W. Green. 

Mr. Andrew, in introducing the paper, said that it 
practically gave away the whole of the processes in 
the manufacture of ‘“‘ A.W.” high-speed steel. Nothing 
had been kept back except certain information with 
regard to mechanical devices. 

Professor Howe said the revelation of manufac- 
turing processes in the way indicated was typical of 
the times. Speaking with regard to the size of the 
ingot, he said that increasing the size of the ingot 
was to be guarded against. Years ago tires used to 
be made from large ingots, but makers had gone back 
to single tire ingots. A large plant in Pennsylvania, 
which had been intended for the manufacture of 
tires from large ingots, had not been used for some 
time because it was found better to make the tires from 
single ingots, or at any rate small ingots. The 
reason was that the slower solidification of the large 
ingots gave rise to dendritic segregation. Similarly, 
in America the size of the ingot for the manufacture 
of cannon had been reduced very considerably. It 
should not be forgotten that the best crucible tool 
steel was made in small ingots. 

Professor C. A. Edwards remarked that Armstrong, 
Whitworth and Co., Limited, had started an innova- 
tion in giving out the information contained in the 
paper, and he hoped other firms would follow on the 
same lines. Mr. H. H. Ashdown said that one of the 
most interesting results in the paper was the property 
of softening instead of full annealing, as hitherto car- 
ried out. The authors stated that they could find no 
difference between the micro-structure of a rolled or 
hammered steel; but he would like to know if they 
had carried out any machine tests with both rolled 
and hammered tires, because he was disposed to think 
that hammered tires would stand up to their work for 
a longer period. Dr. F. Rogers said that some of the 
knowledge referred to in the paper was known in 
Sheffield, even if it had not been announced. With 
regard to cooling, in certain Sheffield works, as the 
the result of investigations with which he had been 
connected, a very similer process to that mentioned 
in the paper had been adopted for some years with 
success, to the exclusion of the old very slow cooling 
process. As regards hardening, there were enormous 
variations in results, which often seemed inexplicable. 
These variations were not brought by the Brinell 
test, but by cutting tests, and it was an extremely 
difficult thing to get really consistent cutting tests 
with high-speed steel of a given class. By the 
method which he adopted reasonably consistent 
results were obtained, but even then there was often 
a variation of 25 per cent. Hardening was very 
much more delicate and sensitive than some people 
thought. 

Dr. W. H. Hatfield said it was the practice in 
Sheffield to work in a similar manner to that described 
in the paper. As to the white constituent being 
carbide of iron, recent work on the constitution of 
tungsten steels containing high percentages of tung- 
sten pointed to it being tungstide and not carbide. 
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That was highly important, because it was undoubt- 
edly the seat of the whole trouble in high-speed steel. 
It was necessary, therefore, to study carefully the 
constitution of this white constituent. 

G. 


Mr. C. Carlisle said the fact that Sheffield 
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after the cementite was formed a great saving in 
time could be made. He had done some work in 
that direction and had obtained results in a much 
quicker time than in the ordinary method of car- 
burisation. 
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FIG. 1—PLAN OF SHOP AT THE DAIMLER 


people knew something about steel was shown by 
Sheffield firms supplying Manchester firms with 

high-speed steel and then having to heat treat it for 

them. The tables in the paper dealing with ladle 

temperatures were not very useful, and he did not 

think they were correct. The authors did not recom- 

mend the use of the optical pyrometer as an instru- 

ment for measuring temperature, and seemed to 

mix up the ladle temperature with the hardening 

temperature. He was inclined to think that the 

tables in question were 200 deg. out. He was sur- 

prised that electric steels had not been studied by 

the authors, as they were well worthy of ‘con- | 
sideration from the point of view of segregation. | 
His experience was that with electric steel there was | 
a far greater range in hardening and tempering than 

there was with crucible steel. 

Mr. J. Stagg (Haleomb Steel Company, Syracuse) 
said he had always imagined that the British were a 
very conservative people, but the giving away of the 
information in this paper showed that his impression | 
was wrong. 

The authors’ reply will be made in writing. 

A paper on “ Improvements in the Case Hardening 
Process” was the joint production of Messrs. D. 
Hanson and J. E. Hurst. Opening the discussion, 
Mr. J. E. Hurst said the process described in the 
paper had been used for a considerable time with 
extreme satisfaction in eliminating the difficulty of | 
flaking in delicate grinding operations with aero- 
engine parts. He also wished to confirm the state- 
ment in the paper with regard to the reduction in the | 
percentage of scrap. Dr. W. Rosenhain thought 
the method was an excellent one provided it was 
carried out in as careful and scientific a manner as 
the authors had done, because the process of slow 
cooling from the cementing temperature to about 
900 deg. had obvious disadvantages. Slow cooling 
of steel through that range was not at all a desirable 
proceeding unless the steel was to be thoroughly , 
refined afterwards. If that were done then the method 
was an excellent one. It made the very careful carry- 
ing out of the authors’ method still more necessary, 
however. There had been a large amount of failure 
in case hardening on the part of a number of firms 
and individuals during recent years, and the results 
described in the paper were obtained in an effort to 
help the whole case hardening industry over what 
was a very appreciable difficulty. and he had reason 
to know that the work had been satisfactory in its 
results over quite a considerable area. Mr. C. H. 
Smith joined issue with the authors’ assertions that 
cementite was the cause of cracking in grinding. He 
had seen carburised parts with very great excess of 
free cementite which did not crack in grinding, and 
he suggested that cracking was chiefly a mechanical 
function and could be overcome in grinding. The | 
chief objection he had to the process described in 
the paper was the length of time required, and if the | 
temperature were dropped to the refining temperature | 

















COMPANY’S RADFORD WORKS, SHOWING HEATING 


The authors will reply in writing. The remaining 
papers on the agenda were taken as read. 








The Heating and Ventilation of 
Workshops. 
No. I. 
INTRODUCTION. 


WE have from time to time described some of the 
new workshops which were erected to cope with the 
enormous demand for munitions of war, and have 
incidentally referred to the arrangements made in 
them for heating and ventilation. It was early 
realised that under war conditions it was more than 
ever before essential that the persons employed in 
workshops should be made as comfortable as possible. 
The idea formerly held by certain employers that a 
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warming accompanied by a proper circulation of the 
air are essential. It is not sufficient merely to raise 
the temperature inside the workshop ; there must also 
be sufficient change of air so that satisfactory venti. 
lation may be promoted. The problem therefore 
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AND VENTILATING ARRANGEMENTS 


embraces the artificial heating and ventilation of the 
workshops in winter and the ventilation only in the 
summer months.* 

Twenty or thirty years ago it was no common 
thing to find a machine shop provided only with one 
line of 4in. cast iron pipe at floor level through which 
exhaust steam from the engine used for driving the 
shafting was passed. In many cases this pipe fed 
certain closed wrought iron tanks upon which the 
workman’s tin breakfast bottles were warmed. 
Incidentally such a system caused a back pressure 
upon the engine of at least 10 Ib. per square inch, 
and the water of condensation was wasted. At the 
present day an employer cannot afford to install such 
a wasteful and unsatisfactory system, and must face 
the capital outlay necessary to procure such an 
installation as will keep the workpeople reasonably 
comfortable. When new workshops are to be erected 
the consideration of the most suitable system to use 
for heating and ventilation must receive the serious 
attention of the employer. .NoTone system can_be 
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FIG. 2—VENTILATING APPARATUS ON HIGH-LEVEL PLATFORM 


workshop need not be kept up to a temperature 
approaching 55 deg. Fah. when the external tempera- 
ture was at 32 deg. Fah., because the workman 
should keep himself warm by working, is now quite 
discredited, and it is recognised that adequate 


recommended as the best for all workshops, as con- 
ditions vary widely. In some cases it is desirable 
that the shops should be heated up rapidly, while in 
others it is more important that the internal tempera- 
ture should be maintained approximately constant 
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throughout the twenty-four hours irrespective of the 
external conditions. The latter conditions will 
obtain in cases in which the output consists of objécts 


| of each span consists of “ Hyrib ”’ steel sheet reinforc- 


ing @ concrete slab, 3in. thick, covered externally 
with Anderson’s tarred sheet. In the glazed roof 


| icieeailivatiad type, comprising cast iron bases 
furnished with a diaphragm to separate the steam 
from the condensate and a series of small pipes 


finished to limit gauges with very small differences. | light sections are hinged at intervals, and the series | screwed into the bases and arranged vertically. In 
Such gauges are easily affected by the variation of | down any given bay is operated by a type of gearing | this particular apparatus each heater contains 


temperature, Which may cause serious error. 


made by Hope Brothers, of Birmingham, while those 


900 lineal feet of lin. diameter steam pipe, giving 


For all these reasons we think it will be of interest | for some of the other shops were made by other firms. | 300 square feet of heating surface, the pipes being 
to our readers if we place on record descriptions of | The floor of the shop is of concrete with a floating of | enclosed in a steel case about 4ft. 3in. by 3ft. 3in. 
certain characteristic installations which were actually | hard material resembling Granolithic paving. It 
brought into use in some works erected during the | was foreseen that with a construction of this type the | type, 24in. diameter, running at 720 revolutions per 


war period. 
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FIG. 3--HEATING AND VENTILATING ARRANGEMENTS OF PARAFFIN AND PETROL WASH ROOM 


shall deal illustrates different solutions, of the 
problem. We have not, unfortunately, been able 
to give an accurate idea of the initial cost and working 
cost of the plants for various reasons. For instance, 
there are numerous cases in which the heating and 
ventilation are effected by plant which also serves 
other purposes, as, for example, where a central 
steam generating plant also furnishes steam for 
heating and where ventilating fans are driven from 
the general shafting in the workshops. We shall, 
however, quote such figures as have been obtainable. 


THe New WorKSHOPS OF THE DAIMLER COMPANY, 
LIMITED, COVENTRY. 


For the description which follows we are greatly 
indebted to Mr. E. M. C. Instone, secretary and 


manager, to Mr. C. E. Drummond, works engineer. | 


and Mr. Collis, architect of the Daimler Company. 

Before the war the whole of the company’s work- 
shops were grouped together upon one site in Coventry 
and were occupied in the construction of motor cars. 
Owing to the enormous expansion caused by the 
demand fer munitions of war, the Daimler Company 
acquired a new site at Radford, about half a mile 
away from the original works, and there erected shops 
which covered an area far larger than that of the 
original site. At the new works complete aeroplanes 
were built in large numbers, and many other munitions 
were manufactured. We do not propose to publish 
a block plan of the new works, but merely to illus- 
trate a characteristic shop which will enable us to 
describe the arrangements for heating and ventilation 
in some cletail. 

Fig. 1 includes a plan of the shop and also a sec- 
tional elevation and transverse section. Fig. 2 
shows the arrangement of the ventilating apparatus 
upon the high level platform, and Fig. 3 the separate 


arrangement for the heating and ventilation of the | 


paraffin and petrol wash-room. The engravings 
Figs. 4, 5, 6, and 7 will give a good idea of the shop 
and details of the heating arrangements, while Fig. 8 
shows the fan and heater as a separate unit. 

In the construction of the new workshops the usual 
steel work roof trusses and stanchions were omitted 
and ferro-concrete substituted. The half-tone engrav- 
ings show the structure admirably. The filling 
between the external stanchions and roof trusses 
are of standardised patterns. The particular shop 
which we are describing is about 400ft. long by 175ft. 
wide by 15ft. high to the underside of the roof trusses. 
There are twenty bays, each 20ft. wide, covered with 
& 8aw tooth roof with north lights, and the south slope 


| 





in summer, and the arrangements for warming and | 


ventilating were entrusted to the Sturtevant Engi- 
neering Company, Limited, which 
installations, not only for this particular workshop, 
but for many other similar buildings on the same site. 


| The requirements were that the internal temperature 


in the workshops should be maintained at 55 deg. Fah. 
with two changes of air per hour, while the external 
atmospheric temperature was 32 deg. Fah., and we 
understand that the requirements have been fulfilled. 

The comparatively low head room in the shop, 





h Fresh air inlet fitted 

ub wilh Louvres on outside 
=p ond Doorinside for closing 
when using return gir 


supplied the | 


| in plan by 4ft. 10in. high. The fan is of the steel-cased 


Each of the two cases with which we | building would be very cold in winter and very warm | minute and driven direct by an electric motor of 





End Elevation 


5 horse-power made by the British Thomson-Houston 
Company. Limited, Rugby, and operating on a two- 
| phase alternating 200 voits 50 periods per second 
circuit. The heated air is delivered to the workshops 
| at a temperature of about 130 deg. Fah. at the rate 
of 8000 cubic feet per minute. Fig. 8 shows the 
complete apparatus as installed, except that the 
discharge outlet is in the case under consideration at 
the bottom instead of at the top, as shown in the 
|engraving. The fan can either draw fresh air from 
| outside through open louvres in the external wall, or, 
by closing a door against the louvres inside and open- 
ing another in the air chamber of the heater, the air 
in the workshops may be re-circulated and reheated. 
The heated air is delivered by the fan into a sheet 
| steel trunk, which is;24in. diameter where it leaves 
the fan and diminishes gradually to 13in. diameter at 
| the extreme end near the opposite side of the building. 
This main duct is provided with outlet branches 
projecting downwards, as will be seen in the engrav- 
ings. 
| The heater and motor are fixed upon a platform 
above the tie beams of the roof trusses, and the whole 
of the air ducts are at a high level, so that there is 
ncthing obstructing the clear height of 15ft. and none 
of the valuable floor space is occupied. Steam at 
80 Ib. per square inch for the heaters is provided by 
a central boiler plant which generates steam for other 
purposes also and is situated some considerable 
| distance away. In Fig. 5 the covered main steam 
pipe will be seen below the platform and close against 
| the external wall. The water of condensation from each 
heater is drained to a steam trap, and thence flows by 
| a branch to a main condensate pipe which is carried 





FIG. 4—GENERAL VIEW OF MACHINE SHOP 


combined with the gear incidental to a modern 
machine shop, rende:ed the choice of a central 
apparatus and large air distributing ducts undesir- 
able. It was therefore decided to divide the plant 
into small units, each dealing with three bays covering 


just below the main steam pipe back to discharge 


| into the hot-well. 


A special application of the system will be noticed in 
the paraffin and petrol wash-room at one end of the 


| building. The motor engine parts, and particularly 


an area of 175ft. long by 60ft. wide, so that the | the aluminium frames, are dispatched first to a 
volume to be heated and ventilated was about | cleaning shop at the extreme end of the building, 


205,000 cubic feet. 
The unit plant provided for the purpose embodied 
a heater of the Sturtevant Company’s standard 


| where they are cleaned by means of high-pressure 
| steam jets, and are then sent into the wash-room 
‘adjoining to be thoroughly washed with petrol. In 


506 


THE ENGINEER 





May 23, 1919 


— 





— 





this case a pair of fans is employed, one to force warm 
fresh air into the room and the other to exhaust the 
heavy petrol fumes which tend to accumulate near 
the floor. The whole arrangement will be clearly 
seen in Fig. 3, where the large inlet duct at high level 
is shown with special outlets and also vertical branches 
descending to the back of the wash troughs, while the 
large exhaust duct is shown below the bench. The 
openings in both ducts are of course graduated in 
size so as to obtain an equable delivery or suction, 
as the case may require, along the whole length of 
the ducts. 

We have endeavoured to obtain some idea of the 
cost of fucl used to maintain the apparatus in full 
working order, but have found it very difficult, for the 
reason that the steam boilers supply steam for many 
different purposes, and no attempt is made to allocate 
any portion of the fuel used to the heating installation. 
The makers of the apparatus, however, inform us that, 








FIG.5—FAN HEATER AND DUCT 


assuming an external temperature of 32deg. Fah. 
and an internal temperature of 55 deg. Fah., with 
two changes of air per hour, they would expect the 
consumption of steam by the six sets in the main 
shop taken together to be about 4000 Ib. per hour. 
With regard also to the initial cost of the installa- 
tion, it is again difficult to state figures which could 
fairly be compared with the capital cost of, let us say, . 
a low-pressure hot-water installation. The latter 
would of course comprise the boilers, whereas in the 
case we are describing no boilers were supplied by 
the heating contractors; moreover, any figures of 
cost of the separate items would probably be mis- 
leading, as they would be war-time figures, and 
therefore much higher than pre-war prices. We feel 
satisfied, however, that there is no doubt that the 
initial cost of such an installation when everything 
is taken into account must be considerably higher 

















FIG. 8—FAN AND HEATER 


The Yguazu Falls. 


(From a Correspondent.) 


On March 14th it was announced in THE ENGINEER 


that the Argentine Minister of Agriculture had recently | 


visited Yguazi to examine the falls there from the point 


of view of their utilisation as a source of hydro-electric | 


power, and that he had stated them to be in no way inferior 


to Niagara, and considered their utilisation for the pro- | 


duction of electricity to be quite feasible. 

Before the war I had an opportunity of visiting Yguazt 
Falls, both from the Argentine side and from the Brazilian 
side, which is much more rarely visited. In Buenos 


Aires I obtained from Mr. W. G. Davis, then head of the 
Meteorological-. ffice there, the best available statistics | 
concerning these still very little known cascades. Mr. 
Davis stated them to be on the Argentine side 189ft. high, 
or 28ft. higher than Niagara; their normal volume he 





FIG.6—HOT AIR DUCT 


estimated at 1400 litres a second, or about one-fifth of that 
of Niagara; their width at about 1800 m., or, roughly, 
two miles, following the very irregular line of the crest. 
When I visited the falls in summer the estimate of 1400 
litres volume a second seemed to be enormously too little. 
But then the volume was, of course, not normal. 

From what information I was able to gather at the time 
I think it is safe to say that the Yguazu Falls are the 
third largest in the world, and that in width they would 
probably rank first. Taking width, height, and volume 
into consideration, the very largest waterfalls in the world 
are, I believe, the Grand Falls in an inaccessible spot in 
Labrador, and therefore in British territory. The second 
place must be given to the Victoria Falls, also in British 
territory ; the third place to the Yguazu Falls, partly 
in Argentina and partly in Brazil ; and the fourth place to 
Niagara. The Guayraé Falls on the Alto Parana River, 


Brazil, are, I think, to be classed rather as rapids than as | 


waterfalls proper. When I visited Yguazu, however, 
the Guayra Falls had never been surveyed, or never 
accurately, and had been seen by only about eighteen 
Europeans. 

M. Thays, the Curator of Public Parks and Gardens, 
Buenos Aires, also surveyed Yguazu, the width of which 
he estimated at 5 kiloms., that is, of course, following the 
line of the crest, and not from shore to shore. 

The Yguazi Falls are situated on the Yguazu River, 
which separates the territory of Misiones, Argentina, from 
the State of Parana, Brazil. The Yguaza River is a 
tributary of the Paranaé River. The name is variously 
spelt, but I believe the spelling I adopt is correct. I was 


' told that the word is a Guarany word and means “ great 
| waters ’’—Guarany being the popular unofficial language 


of Paraguay, whose bamboo-fringed, tropical looking shore 
is on the traveller’s left for days before he arrives at the 
mouth of the Yguazi River, up which he must turn to 


| reach the landing-place for the falls. 


Before the war the name of Yguazi was hardly known 
in England, and in London I could ascertain nothing 
definite about how best to reach it, while nearly all the 
information volunteered on the way to Buenos Aires and 


'in the Argentine capital itself ultimately proved to be 


wrong—not, of course, that supplied me at the Meteoro- 
logical-office. The Argentines go to Yguazi in their 
winter time, and I wanted to go in their summer time, 
which seemed to them an impossibility. In summer, 
they told me, I should be eaten up by insects; the heat 


| would be unbearable ; no boats would be running beyond 


than that for, let us say, a low-pressure hot-water or | 
low-pressure steam installation; but, on the other 
hand, the installation is far more positive and more 
easily controlled with such a hot-air plant than with 
installations of hot water or steam. Another distinct 
advantage of the hot-air system is that in warm 
weather, while the steam is shut off from the air 
heaters, the fans can be worked and large volumes of 
fresh air be forced in to ventilate the workshops. 

All these points received the special consideration | 
of the Daimler Company, Limited, before it finally | 


@ certain point; the hotels—mere accommodation 
houses—would be shut; and finally there would be no 
water in the falls—all which predictions, except that of 
being eaten up by insects, proved false. How great is 
the variation between the maximum and minimum 
volume of water in the Yguazu Falls I do not know, and 
I doubt whether anyone knows; but in February, when 


Summer, in fact, is the rainy season in this part of the 
world, and in January and February Yguazi is absolutely 
at its best. 
falls can be viewed in winter could not then be approached 
because of the amount of water in the river, and, of course, 


Certain places, however, from which the | 


} 
| Travelling conditions may have somewhat improved 
| since I went to Yguaza, but I do not know that they are 
| When I went about five weeks were necessary t see the 
falls at all properly from both sides, while to take any- 
| thing like adequate hygrometrical measurements would 
| of course, require much longer. First, I had to spend 
| about a fortnight steaming up the Parandé River, which 
| at first is an immensely wide island-studded stream, whose 
| shores have sweeping curves and vast horizons. Thus | 
| reached Corrientes, where I had to tranship into a smaller 
and less comfortable steamer, and in two more days I 
was at Posadas, the blazing hot capital of Misiones (Argen. 
| tina), where I literally stewed for three days, waiting for 
another boat, a small up-river steamer, which brought 
me to Puerto Aguirre, the landing-stage for Yguazi. 
Puerto Aguirre, for all its high-sounding name, was then 
merely a small clearing in the matted, indescribably 
dense North Argentine forest. Here the traveller—at 
least the summer traveller—has to wait under a blazing 
sun while horses and mules are being hunted out of the 
depths of the forest tracks for the twelve and a-half miles’ 











FIG. 7—HOT AIR DUCT 


ride to Yguazi—a magnificent ride through a tropical 
tangle of tall trees and creepers, the tree trunks being 
often entirely hidden by orchids and other parasitic plants, 
while their tops were crowned by,,golden masses of 
alamanda, clusters of which may at certain times be seen 
hanging from the roof of one of the hot-houses at Kew. 
Here, on the forest track, it was the commonest parasite, 
its honey-coloured flowers constantly strewing the path. 

This track, I may say, took thirty peones—the only 
word for workmen in this part of the world—six months 
to cut, and when I went to Yguaza one peon was still 
continually employed in lopping back the irrepressible 
bamboos, rooting up the wild cannas, keeping the great 
blue convolvulus within something like bounds, and, in 
short, lashing back all the rampant tropical plants and 
creepers enough for a horse to be able to struggle through 
them. 

,In summer the noise as of rushing mighty waters can 
be heard, so I was assured, when the falls are still three 
miles distant. As it was, quite suddenly, it seemed, I 
rode into the clearing just above the vast rocky basin 
hollowed out by the cascade. Before me, partly con- 
cealed by small islands and clumps of thickly matted 
| vegetation, was a long curved stretch of foaming water- 

fall, the lower part of which was hidden in the spray from 
its own foam—el salto de Yguazu. Below the long white 

foamy curve the water flowed a short distance and then 
fell sheer down into the narrow rocky channel of a rapidly 
flowing stream, which rushed to join the main Yguazu 

River, close by. This part of the falls before me was what 

is known as the Argentine Horse Shoe, and is, I think, 
entirely within Argentine territory. 

A tall column of white spray ceaselessly rising upwards, 
almost out of sight, indicated the position of the other 
great division of Yguazu, which is chiefly, if not entirely, 
in Brazilian territory. In shape this part of the falls is 
a deep loop known as la Boca del Diablo, or la Garganta 
del Diablo—the Devil’s Mouth or the Devil’s Throat. 
The cliffs of this narrowing loop are one continuous stretch 
of falling foaming waters, and are in reality the most 
strikingly beautiful part of the falls ; but in summer time 
it may very well happen that they can only be partially 
seen, even from the most favourable position, owing to 
the thick white mist of spray and the unceasingly rising 
pillar of white cloud. 

I should certainly think, therefore, that engineers 
could manage to survey the falls better in autumn or 
winter than, at any rate, in January or February. 

To reach the Brazilian side of the falls, which presents 
an aspect quite different from that from the Argentine 
side, is a far more troublesome and trying expedition than 
to reach the Argentine side, and when I did reach the 
Brazilian side there was such a vast quantity of water 
that I could neither wade across the river above the falls 
nor see them from below, as is sometimes done. So 


I was there, the volume was enormous and truly impressive. | peculiar is the form of the Yguazt Falls, I should say 


that there is no single point from which anything like the 
whole of the cataract can be seen at once. 

Owing to greater convenience of access and for many 

| other reasons, I should think that it would be far easiest 

to erect a power station on the Argentine side of Yguazu. 


$I He naponnaptihit 





decided to install the system we have described above. | I did have to endure much damp, steamy, though not 
| intolerable heat ; but then it must be remembered that | 
| Yguaza is not very far south of Capricorn. My hands 
| also were quite feverish at times and disfigured for weeks | 
afterwards with insect bites, although I took all precau-| Owrna to the recurrence of the trouble with his eyes, 
A Scortiss Labour member said in the debate on railway | tions. Ticks, however, even the dreaded toe nail ticks, | Mr. J. H. Thomas, the General Secretary of the National 
fares on the 7th inst. that it cost each member £130 a year | I escaped. This particular tick gets under the toe-nails | Union of Railwaymen, has gone to the United States for a 
in fares to take h.m home once a fortnight. | and lays its eggs there. , ' change and rest. 
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Railway Matters. 





SPECIAL arrangements have been made for running 
cheap trains for children’s school treats. 


An eight-hour day, with a weekly holiday, has been con- 
ceded to the railwaymen in Italy. 


Tur fares on the underground systems of Paris were 
increased by 5 centimes per passenger as from Sunday, the 
18th inst. The first-class fares are now 30 centimes, and 
the second-class 20: centitnes. 

Tue Furness Railway passenger vehicles are to be 

ainted a royal blue throughout instead of the upper part 
white and the lower blue. It is said that the coaches will 
have a more pleasing appearance and the cost of main- 
tenance for painting sligntly less. 

Tue Show of the Royal Agricultural Society is to be 
held at Cardiff from June 24th to 28th, and the railway 
companies have assured the Board of Trade that they will 
do everything they possibly can to facilitate the transit 
of passengers and goods to and from the Show. 


On the death a year ago of Brig.-General Holland, the 
marine superintendent of the London and North-Western 
Railway, Capt. W. J. Nash, of the same company’s service, 
was appointed acting marine superintendent. At a board 
meeting last week Capt. Nash was confirmed in the appoint- 
ment. 

Tue initial letter on the White Paper as to Railway 

Working during the Waris Cmd. ‘This is the third initial 
letter to be used; the first was C, and when C 9999 had 
been reached the sign Cd. was used. This has now run 
out, so Cmd. is being used. They all stand for the word 
* Command,” used tor papers ** Presented to Parliament 
by Command of his Majesty.” 
\#lHE Chancellor of the Exchequer stated on the 8th inst. 
that the total cost of the services to be rendered to Govern- 
ment departments by the railways during the current 
financial year was provisionally estimated at £10,000,000, 
but until detailed estimates had been presented for the 
Navy, Army, and Air Force it was impossible to present 
the amounts for each in detail. 

THE question of increasing the superannuation allowance 
to retired railway officers, in view of the higher cost of 
living, is making progress, as a large number of members 
of Parliament have interested themselves in the matter. 
The claim is strengthened by the fact that out of 
£12,000,000 subscribed £8,000,000 are used by the railway 
companies, which give 4 per cent. interest only, whereas 
the economic value has been at least 5} per cent. for some 
time. 

ly his address, cabled from Paris, to Congress on its 
reopening on ‘Tuesday last, President Wilson announced 
that ‘* I'ne railroads will be handed over to their owners 
at the end of the calendar year.’’ It may be remembered 
that the United States railways passed to the control ot 
the President as trom January ist, 1918, and that the 
enabling Act said that tne control was to cease not later 
than a year and nine months trom the exchange of the 
ratifications ot tne Treaty ot Peace. 


THE submarine menace drove the coastwise steamer 
trade to the railways, and now, owing to railway rates 
not having been increased and being therefore lower than 
the sea rates, traders prefer the railways. Sir Auckland 
Geddes said on May 12th that the Government was fully 
aware of the very great difficulties which had arisen in 
connection with the coasting trattic. These matters were 
very complex, and very much interlocked with other 
problems, and it was not possible to announce in any brief 
statement what was the best thing to do. : 

Tue Metropolitan Railway Company is having built at 
Birmingham some new passenger evaciies, which will have 
five side doors instead ot two end and one middle doors, 
and seating 58 passengers instead o1 56. ‘I'he seats are 
to be so arranged as to do without straps, and there are 
to be bars at the énds oi the seats, against which passengers 
can lean. Judging by a sketch which has been pubiished, 
there is to be no gangway at the ends, and this is evidently 
where the seating accommodation is being provided in 
place of that taken by the new doorways. 


BEForRE the informal committee of London members 
which, as related in this column a week ago, is investigat- 
ing the question ot London traffic, Mr. R. H. Selbie, the 
general manager of the Metropotitan Railway, said that 
the number oi passengers carried in 1913 was 115,000,000 ; 
in 1918 it was 145,000,000, and tof the present year, based 
on the figures tor the first three montis, it was estimated 
at about 170,000,000. Thus the traffic to-day showed an 
increase of 48 per cent. over that carried in 1913, and this 
was irrespective of the military traffic where men did not 
take tickets. 

THE informal committee of London members which has 
been inquiring into London transport conditions waited 
upon Dr. Addison, the President of the Local Government 
Board, on Monday last. That gentleman said that the 
suggestion of an inquiry by a Select Committee seemed to 
him a very practical one. He thought there should be 
an interim report dealing with the ameliorative conditions 
necessary in regard to traffic congestion. The Committee 
could go on with its more detailed inquiry afterwards. 
The whole thing showed how lamentable was the lack of 
a transport authority to deal with these things. He would 
pass on the suggestions to his colleagues and recommend 
them for adoption. 


__ THE President of the Board of Trade was recently asked 
if he would restore the week-end facilities to commercial 
travellers who now, in order to see their families at week- 
ends, had to pay fully 200 per cent. more than in pre-war 
days. Mr. Bridgeman replied that it had not been found 
practicable in present circumstances to resume the issue 
of any class of special week-end ticket. He was not aware 
how the 200 per cent. increase was arrived at, and he 
would be glad to have particulars. We do not know 
what subsequently happened, but the 200 per cent. is 
due to commercial travellers being entitled formerly to 
& single fare for the double journey. This is abolished, 
and the 50 per cent. increase makes a former 10s. single 
fare ino 30s. return fare, an advance of 200 per cent. for 
the commercial traveller. 





Notes and Memoranda. 





Ir has been discovered recently, says the English 
Mechanic, that by immersing iron ivr a iew moments in an 
aviditied solution ot arsenivus oxide an aduierent copper 
plave may be deposited trom an avid electrolyte. 


TEests carried out by the United States Geological 
Survey show that the lignite mined near Ione, Cali.ornia, 
will give 62 gallons ot oii per ton when desiructively dis- 
vied. Tue yield ot ammvunium sulphate is 18 Ib. per ton, 
wuile the ash amounts to only 7 per cent. 


Writinc to the Federation of British Industries, Mr. 
F. A. Halsey, Commissioner of the American Institute of 
Weights and Measures, New York, says :--“* The claim 
that the metric system of weights and measures is estab- 
lished in some thirty-four countries is a convenient assump- 
tion and nothing more. Speaking broadly, 70 per cent. 
of the world’s industry and commerce is conducted by the 
English system, as is demonstrated in graphic form by the 
accompanying map, which represents the weights and 
measures situation as it stands in the world to-day.” 


In discussing the future uses to which chlorine may be 
put, Mr. H. H. Hooker, o1 the Amerivan Eiectro-Ciiemivai 
Socievy, puinved out that in the organic field we have 
syntue.ie indigo, sulphur colours, picriv avid, benzvic acid, 
we., all puinung to a gradually increasing consumpvien 
ot chlorine in a tield but hardiy touched as yet. ‘l'ue use 
of aluminium chloride tor the cracking ot pevroleum oiis 
opens another field. The use ot chivrine in che treaument 
o. ores bids 1air to effect a great saving ol meval values and 
bring about a number of radical changes in established 
metallurgy. 


THE second report of the Water Power Committee states 
that the rivers in the Central, North-Eastern, Kumusi 
and Mambare divisions ot Bricish New Guinea would be 
capable ot generaiing 6,000,000 horse-power. It we 
inciude the huge river sysvems in the Gul, Delta, and 
Western Divisions, 1U miuion horse-power would be weil 
under the mark. In addicion to txe 1U mittion horse- 
power availabie irom Papua ivseli, it is es.imaied that the 
occupied territory o: German New Guinea affurds possi- 
biliues ot beuween 7 and 1U million horse-power. Tne 
country is ot approximately the same size as the British 
Isles. 


SoME instances of abnormal pitting were observed by 
Mr. O. P. Watts while making some iead platings described 
in the ‘‘ Proceedings’ ot the American Electrochemicai 
Society, April 3rd to Sth, 1919. Arter considerable study 
of the vause, it was finally 1ound to be due to air dissolving 
in the electrolyte while it was resting over night and cool- 
ing, which wes then expefied a8 minute air bubbies on 
the work when the bath was heated up by the passage ot 
the current. The microscopic bubbies clinging to the 
work, which had been lett immersed in the batn, started 
the pitting. ‘The difficulty was overcome by heating the 
soluiion to a little above its working tempera.ure by means 
of a lead steam coil beiore resuming piaving, whenever the 
tanks had been out o1 use tor any considerable time. 


SoME experiments which were carried out in a Canadian 
steel iounary with the object ot making converier steel 
without the use ot pig iron are described in a note in the 
Journal ot the Wesv ot Scotland Iron and Steel Instivute. 
‘The first trial was made with one ton o1 steel scrap, con- 
sisting of plate cuttings and sheil ends, charged into the 
cupola with some lerro-silicun aiter the reguiar day’s run 
had been melted down. ‘he metal came down quickiy 
and was pertectly fluid. The second test was with 
six tons ot steel scrap made up equally ot plate 
cuttings and shell scrap, melted with 130 1b. of terro- 
silicon per ton. The coke used was low in sulphur, 0.64 
per cent., and the large melting ratio ot 5 to 1 was adopted, 
as it was judged that this would be needed to offset the 
liability 01 the light scrap to oxidise in the blast, and also 
to give it every cuance to absorb sufficient carbon. About 
2 per cent. o1 limestone was used as flux. The metal 
was close grained in tracture, being tree trom blowholes, 
but high in shrinkage. 


In a paper on “‘ Two-stroke Engines for Motor Cycles ” 
read beiore the Institution o: Automobile Engineers, 
Mr. E. Tilston remarks that the trend oi inventiun is to 
inject fuel direct into the cylinder arter all valves are 
closed. When this is accompiished in a satisiactory 
manner, the two-stroke engine will come more to the iront. 
One ot the chiet objections, namely, the loss ot incoming 
charge through the exhaust port when both the inlet and 
exhaust ports are open at the same time wiil disappear. 
‘here will be no need to arrive at the exact quanticy ot 
air to fill the cylinder; more than a sufficiency can be 


.| taken in, and this should heip materially towards efficient 


cooling. Assuming that a two-suroke engine can be made 
to run 100 mises un one gallon o1 petrol at a speed o1 50 
miles per hour with the throttle iull open, the engine 
running at 2yV0 revolutiuns per minute, unen the amuunt 
ot pecrol measured off per revoluriun is 1/24v,0UU part o1 
a gallon. When it is remembered that this is with wrote 
tull open, some idea ot the ditticulties to be overcome will 
be conveyed. 


In a paper on “ Powdered Fuel,” read before the Shef- 
field Sucievy ot Engineers revenuy, Mr. J. 8S. Avkingon 
gave the 1ollowing advunvages ior te system as regards 
control :—Posiuive control is obtainabie as regards the 
amount of iuel burnt, the working temperature and the 
nature of the flame, oxidising, neutral or reducing. The 
control of the nature o1 the flame is very important in 
many cases, a8, ior exampie, in puddling ; aisu, as it is 
possible to maintain a neural or sliguuly reducing atmo- 
sphere in @ lurnace, scaling or slugging losses can be 
brought down to a minimum. Such savings in scaling 
otten show more important total savings in the cost ot 
production than even large economies in tuel. Take, 
lor example, the case ot a continuous billet reheating 
furnace working in conjunction with a rolling mill, and 
assume an average output ot 2u00 tons ot stee: per week. 
I: we take the average cost ot billet steel at, say, £12 per 
ton, then il it is possible to save 1 per cent. of this steei— 
in pracvice even higher scaling savings have been shown— 
£240 would represent the weekly saving. 





Miscellanea. 


THE first meeting of the new Junior Mining Engineers’ 
Society of the Midland Coalfield is to be held on a Thursday 
towards the end of June. 

Tue Pollington Colliery, New Brinsley, Notts, has been 
closed on account of the accumulation of water, and is 
not expected to be reopened. 


Tue Barrow Hematite Steel Company has recommenced 
working the Bessemer plant at its works after having 
been shut down tor four years. 


A Factory which has just started work at Johannesburg 

is capable of turning out from 2000 to 3000 tons of fer- 
tilisers per month. The raw material is phospha.ic rock 
from Saldanha Bay. 
__ THE steam yacht Carnegie, which was specially built 
of non-magnetic material, and started round the world 
in 1909 with the object of correcting magnetic variations, 
covered 200,000 miles in her voyages. 

Tue work of sinking the new coal pit at Armthorpe, 
near Doncaster, is to be expedited by means of trans- 
mitting electric energy, overhead, to the site from the 
Bulicroft colliery, some six miles distant. 


A LARGE party of engineers, geologists, prospectors and 
miners has gone to Lowe Sound, Spitzbergen, to commence 
work on the properties of the Northern Exploration 
Company, situated on the west coast of the island. 


THE ship plates recently ordered in this country by 
Australia will be landed in the Commonwealth at about 
£24 per ton, according to the lron and Coal T'rades Review, 
while the price of similar plates in Australia would be 
£31 per ton. 

Tuer schulite deposits in the vicinity of Barkerville and 
the Cariboo district in British Columbia extend for about 
15 miles, and are stated to be of an excellent grade, and 
particularly free from objectionable impurities, from the 
steelmaker’s point of view. 

MANGANESE ore which has been found in Australia 
upon the western fringe of the saline basin, known as 
Fernatti Lagoon, situated about four miles north-east of 
Woocalla, is being used at the iron and steel works at 
Newcastle, New South Wales. 

It was suggested by Mr. J. S. Highfield, in his reply to 
the discussion at the Society of Arts on his paper on the 
“* Supply of Electricity,” that in view of the difliculty of 
obtaming condensing water, old battleships might be 
turned into floating power stations. 


Iv is announced that the Interim Industrial Reconstruc- 
tion Committee for the zinc and spelter industry has, 
with the approval of the Minister of Labour, been tormed 
into a Joint Industrial Council, which will be recognised 
as a Standing Consultative Committee to the Government 
on questions affecting the industry. 


WE are informed by the Board of Trade that, in spite 
of the marked shortage ot yellow pine, that wood is being 
sold by the Government to the merchants at prices which 
should enabie them to supply consumers on the basis of 
the maximum prices which were in torce up to March 31st 
last. Consumers who are asked excessive prices should 
reiér the matter to the Timber Supply Department of 
the Board, 80, Newman-street, Oxioid-street, W. 1. 


THE latest proposals of the Royal Commission on Water 
Supply in South Australia comprise two schemes at Spring . 
Creek and Mount Remarkable. The Spring Creek scheme 
provides for a reservoir just below the junction of the White 
Mine Creek, capable ot impounding 500,000,000 gallons, 
and, if necessary, double that quantity. The catchment 
area comprises 19 square miles, and it is’ assumed that 
212,000,000 gallons will be stored in an ordinary season. 
The springs from which the Wilmington water district is 
supplied yield 60,000 gallons daily, and this water would 
flow into the reservoir. After allowing for evaporation and 
absorption, it is estimated that 100,000,000 gallons would 
be available to augment the supply trom another reservoir 
to be constructed near Mount Remarkable. The Mount 
Remarkable Creek dam would have a height of 90ft., and 
store 266,000,000 gallons, on an estimated annual collec- 
tion of 95,000,000 gallons. 


In the six or seven years before the war the Cambridge 
University Appointments Board was successful in 
finding places for a considerable number of young Cam- 
bridge graduates in industrial and commercial organisa- 
tions, as well as in professional work. The object of the 
Board is to recommend to employers young Cambridge 
men who are known to it as being po of character 
and ability. The Board is now taced with the problem 
of placing in employment many young oiiicers who had 
just completed their university career in 1914, or broke 
it off in order to fight. Some are of exceptional ability. 
Many, but for the war, would have found their way quite 
normally to industrial and commercial openings, and would 
by now have made reasonable positions for themselves. 
They have now to start a year or two older, but often 
with greatly developed powers, and sometimes with 
experience which will be of direct use in their future 
careers. 

Ir had always been a great drawback to supply under- 
takings that they were unable to store their energy, said 
Mr. Partridge at the Society of Arts in a discussion on a 
paper by Mr. Highfield. It appeared to him that if use 
could be made of the large electric heaters, consumers 
could be induced to store the energy on their premises. 
By that means the load factor of the system might be 
improved and such consumers would at least be entitled 
to a very low rate for their current—he should say very 
little over the actual cost of the coal. At the present time 
he was given to understand that the Swiss had no less 
than forty-seven different types of electric heaters in use 
or being completed. Those heaters were of.two types, one 
totally enclosed, whilst others were provided with openings 
communicating within their interior so as to allow of 
increasing the area of radiation as the temperature fell. 
It seemed to him that if a large use could be made of those 
heaters, the load factor of the various supply companies 
would be greatly improved and far more use would be 
made of electricity in the place uf coal for the heating of 
buildings. : 
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Details of Articulations 
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Electricity and the Layman. 


Tue gullibility of the public is proverbial, but on 
no subject is it more easily deceived than on those 
within the realms of science. The reason is not far 
to seek. During the last fifty years science has been 
engaged in first making the incredible credible, and 
then rendering it commonplace. In no region of its 
endeavours has it failed to add to the wonders of the 
world. In chemistry, physics, medicine, surgery, in 
electricity, in engineering and metallurgy, and in the 
new domain of aeronautics, it has fed the public 
with a succession of achievements which have made 
dust of the antique dogma that whatever is incon- 
ceivable is inherently impossible. Faced by a suc- 
cession of discoveries which, one after the other, 
upset its faith as to what could or what could not be 
done, the public is brought to that condition of mind 
in which it is ready to accept any statement, however 
improbable, that is supported by authority or 
reiterated with brazen assurance. We as little doubt 
that it would believe that part of a monkey’s brain 
had been engrafted upon the cerebellum of a wounded 
soldier if Sir Almroth Wright said he had _per- 
formed the operaticn, as that it would believe that 
perpetual motion had been discovered if Edison’s 
name were attached to the assertion. This readiness 
of the public to accept assertions on the strength of 
the author’s name, whilst it implies a profound com- 
pliment to science, lays a burden of responsibility on 
the shoulders of scientists. We may be justified in 
making statements before a critical audience which 
ought not to be made before an uncritical one, and, 
as a consequence, whilst scientists may with propriety 
discuss amongst themselves hypothetical matters, it 
is often undesirable that the public should be intro- 
duced to their seances either directly or through the 
medium of a non-technical Press. Can we, to take 
but a single pathetic example, imagine the amount of 
disappointment and unhappiness that has been caused 
by premature announcements of cures for cancer or 
phthisis ? In the hands of the profession, the asser- 
tions are met by scientific criticism ; in the hands of a 
credulous public, they are accepted without weighing 
and are followed by bitter disillusionment. In other 
realms of science the effect may be less poignant, 
the public suffering more in pocket and head than in 
heart, but none the less is it incumbent on the 
scientist not to encourage hopes concerning the ful- 
filment of which doubt may exist. 

We are moved to this reflection by the attitude of 
the public to electricity supply—an attitude which 
has been fostered by the rosy views of a few 
sanguine engineers and developed by uncritical 
writers and speakers. Even the electrical world itself 
is alarmed at the too brilliant vision of a pro- 
mised land, which it has, perhaps unwittingly, con- 
jured up. Let us make a few quotations from a single 
paper read recently at the Society of Arts, and the 
discussion on it. Mr. Highfield, the author, said : 
‘The recent publicity given to the subject has led 
the public to look for great reductions in prices and 
many other benefits to accrue from Government taking 
charge of the industry. With the present cost of 
plant, fuel and labour, no startling reductions in price 
can be looked for, and so much misunderstanding 
exists as to the cost of supplying electricity that 
perhaps some explanation of this subject may be 
useful.”’ And again : “ Much nonsense has been talked 
about the universal use of super-stations, as though 
it were necessary only to erect a sufficient number to 
produce an electrical millennium.” In the discussion, 
Mr. G. W. Partridge referred to “ the proposed super- 
stations which people are now talking about in such 
a vague manner,” and Mr. G. L. Addenbrooke, an old 
pioneer of the industry, said “ he had been alarmed | u 
at the attitude which the public took towards the 
whole question of electricity. There seemed to be a 





sort of idea about the country at present that if the 
Government took over the electric supply, every 
farmer within five miles of a town could have electric 
lighting throughout his farm and buildings, and motors 
and everything else, and that every cottage in a remote 
district conld have the same. That was not the case.” 
These comments on a single occasion by electrical 
engineers whose names are well known in the pro- 
fession, are surely sufficient indication of the fact that 
more temperate views obtain amongst experts than 
have gained currency with the general public and in 
the House of Commons. They might be multiplied 
without difficulty. Turn, for example, to the cautious 
article on electrical traction by Mr. Philip Dawson 
in the current issue of the Times Engineering Supple- 
ment, or consider again Sir John Aspinall’s outline 
of the probable course of electrical railway develop- 
ment in this country. Both of these gentlemen are 
believers in electrical haulage, but neither imagines 
that all troubles are to be solved by the hasty con- 
struction of gigantic power stations and the rapid 
destruction of steam locomotives. Can we forget, 
too, the admirable paper in which Sir Dugald Clerk 
balanced for the benefit of the members of the Society 
of Arts the rival claims of electricity and gas, and 
showed by figures which have not been controverted 
that for lighting, and for lighting alone, electricity 
was cheaper than its ancient competitor ? 

We are conscious that in uttering this warning 
against the too-ready acceptance of the promises of 
certain electricians we shall be accused in some 
quarters of opposing the advance of electricity. 
Nothing is further from our thoughts. What we do 
oppose is the circulation of views which owe more to. 
a lively imagination than to a shrewd judgment, and 
which raise unwarrantable hopes in the breast of 
the public. We oppose also misstatements as to 
rival sources of power supply. For instance, we hold 
that Mr. Shortt should not have said, in the House of 
Commons a few days ago, no doubt on the advice of 
an expert, that with the proper organisation of gene- 
rating stations one horse-power could be obtained from 
two pounds of coal in place of the seven or eight 
which are now burnt by the manufacturer. It is 
admitted that very bad steam engines consume fifty, 
sixty, seventy or even more pounds of steam per 
horse-power, but they are nearly always small and 
unimportant, whilst, on the other hand, there are 
plenty of engines and turbines of large sizes in private 
stations consuming much less than twenty pounds 
of steam, say, two to two and a-half pounds of coal, 
per brake horse-power. Engineers would make the 
proper corrections to Mr. Shortt’s figures ; Members 
of Parliament could not, and they would immediately 
assume that a national coal economy of four to one, 
or thereabouts, was waiting to be effected by the 
construction of super-power stations. It is against 
this kind of misleading statement, which can only bring 
disillusion in its train, that we protest. . Electricity has 
in many cases striking advantages : it can certainly be 
generated in large stations more cheaply than in 
small, but there is no evidence yet that it can be dis- 
tributed at an average cost to the consumer, unless 
coal is permanently available at one pound per ton, 
much less than 1d. per unit or .75d. per horse-power- 
hour. Even with a consumption of three pounds per 
brake horse-power-hour, a margin is still left for the 
capital cost, attendance and upkeep of the factory 
steam engine, and in the case of the internal combus- 
tion engine the margin is greater still. We all know 
that for other reasons than fuel consumption it is 
economical in certain cases to use electricity, but 
direct comparisons in its favour, like that put forward 
by Mr. Shortt, should be avoided. The problems of 
the distribution of power cannot be briefly stated, 
and when the attempt is made it is more likely to 
mislead than to guide those who are not in a posi- 
tion properly to judge. 


Gas by the Thermal Unit. 


THE report recently issued by the Fuel Research 
Board in connection with the supply of coal gas may 
be said to mark the opening of a new era in 
this time-honoured industry. To put the matter 
briefly, it will be fresh in the minds of many con- 
sumers of this essential commodity that, owing to 
exigencies imposed by the war and the precarious 
condition of the coal supply, gas undertakings were 
faced with the alternative of reducing the quality of 
the gas or of curtailing or discontinuing the supply. 
Any stoppage of supplies, an occurrence which at 
one stage of the war was by no means infrequent on 
the Continent, would have seriously handicapped 
many of the munitions establishments which relied 

upon coal gas for power and many other purposes. 
In these circumstances the authorities were com- 
pelled to relieve the gas undertakings, for the time 
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being, from their usual penalties and standards. 
In order to appreciate the significance of the report 
just issued it is necessary to bear in mind that the 
deterioration in quality resulted from two main causes, 
the first of which was the extraction of benzene and 
toluene, which in itself had no very serious effect on 
heating value, the second and most serious cause being 
the admixture of inert gases which inevitably followed 
the necessity for obtaining the last cubic foot of gas 
from each ton of coal. Thus, in order to obtain a 
given result, the consumer had, perforce, to burn 
considerably more gas than would have been the case 
had the quality remained as in pre-war days. This 
experience, however, though a hardship at the time, 
has brought its compensations, for it has resulted in 
lessons for both producer and consumer which should 
in the future more than set off any inconvenience 
suffered in the past. 

Perhaps the most striking feature of the report 
of the Fuel Research Board is the cold comfort it 
gives to those local authorities responsible for testing 
the supply of gas who have been clamouring for a 
return to the pre-war penalty system and for the 
reinstatement of methods which were a direct obstacle 
to progress. The gas industry has for a century been 
fettered by the dictatorial policy of inexperienced 
laymen, but it should at least feel gratified that its 
cause and aspirations have now been studied and 
reported upon by an impartial committee composed 
entirely of experts on the question of fuel utilisation. 
It is now suggested that the interests of consumers 
can best be conserved if their contract with the gas 
undertakings be based, not upon cubic feet, but upon 
the sale and purchase of thermal energy measured in 
some fixed unit which can be simply determined. In 
other words, the gas supplied may still contain a 
proportion of inert constituents, or it may consist 
mainly of those ingredients which are amongst the 
less valuable in individual heating power, but the 
consumer will only be asked to pay for the useful 
energy he receives. The total number of British 
thermal units consumed will be readily arrived at by 
multiplying the cubic feet as measured on the meter 
by the average calorific power which the . under- 
takings elect to adopt. Thus a thousand cubic feet 
of gas having a heating value of 450 B.Th.U. per 
cubic foot contain 450,000 B.Th.U., and this quantity 
would, under prevailing conditions, cost about 3s. 6d. 
In other words, the consumer would obtain about 
10,700 heat units for a penny. As a matter of con- 
venience, the standard British thermal unit is clearly 
too small to be adopted as the basic sale unit, and a 
summary of opinion would seem to indicate that a 
sale unit of 10,000 B.Th.U., costing about a penny, 
would be the most expedient. Each gas undertaking 
is, within certain limits, permitted to determine the 
quality of gas which is best suited to the gas-producing 
plant at its disposal, but it is also saddled with full 
responsibility for the correct adjustment of con- 
sumers’ appliances to operate most effectively with 
the selected quality. What, perhaps, is most im- 
portant is that the members of the Board do not in 
any way appear to concur with the general opinion 
prevailing outside gas-making circles that perfection 
is to be attained by the provision of a high-quality 
gas, but that consistency of quality, within ordinary 
working limits, is by far the most material considera- 
tion once the appliances have been adjusted. This is 
to all intents and purposes an acknowledgment of 
the much-vaunted dictum that the utility of gas to 
the consumer is in direct proportion to its calorific 
value. Or, put more simply, one British thermal unit 
will always give an equivalent result whether it is 
supplied in a high or low quality mixture. In view of 
the amount of research which remains to be carried 
out, the Board expresses the view that experimental 
proof of this fact is still incomplete, but that, so far 
as the available data go, the relation is sufficiently 
established to be tentatively accepted. If this 
opinion be confirmed on further investigation, support 
will be given to the principle of diluting coal gas with 
air before distributing it, a proposal which has been 
given a good deal of prominence lately, and which has 
already been fully discussed in these columns. It 
must, however, be observed that the Board has 
specified that no mixture—whatever its thermal 
value—shall contain more than 12 per cent. of incom- 
bustible diluents, and so the air dilution suggestion, 
although units for units it might be perfectly equit- 
able, is not regarded as orthodox practice. 

Naturally, the chief interest of the report is the 
question it raises as to the possibility it may afford, 
should it be adopted, of a reduction in the price of gas. 
There should be only one answer, and that a favour- 
able one; for the recommendations will enable the 
gas producers to take full advantage of the strides made 
in gas manufacture during the war, such as the steam- 
ing of the coal charge ‘and the liberal admixture of 
blue water gas, all of which operations are instru- 


mental in lowering the manufacturing cost of the heat 
unit. For instance, the production of a rich gas is 
followed by a yield of about 63 million heat units in 
the gaseous form from a ton of coal, whereas with a 
rather lower quality the yield, by means of steaming, 
may be increased to nearly 8 million gaseous units. 
In addition, the general recovery of benzol will be 
possible, whereas under the restrictions and standards 
urged by the London County Council the whole of 
this valuable home supply of spirit would be lost. 
The Fuel Research Board is certainly to be congratu- 
lated on having enunciated a scheme which should give 
the utniost gratification both to consumer and pro- 
ducer alike. It now only remains for Parliament to 
see that the recommendations are carried into effect 
forthwith. 








Refractory Materials During the 
War. 


Wuat has been done to render the British iron and 
steel trades, the pottery and glass industries, and gas 
companies independent of foreign sources of supply 
for refractory materials was told by Sir William Jones 
yesterday at the Middlesbrough conference of the 
Refractory Materials Section of the Ceramic Society. 
Sir William, who was in control of supplies of refrac- 
tories at the Ministry of Munitions, quoted statistics 
showing what the effort of the refractory materials 
manufacturers of this country was during the last 
two and a-half vears of the war. The output of 
silica bricks has amounted to the equivalent of 
275,295,000 2}in. squares; silica sand for steel 
furnaces, to 49,600 tons ; magnesite bricks, the equiva- 
lent of 15,089,900 2}in. squares ; coke oven bricks, 
150,222 tons; fire-bricks, 3,585,475 tons ; raw dolo- 
mite, 127,000 tons; and calcined dolomite for basic 
steel furnaces, 410,500 tons. The percentage in- 
increases are as follows :—Silica bricks, 45 per 
cent.; magnesite bricks, 149 per cent.; coke oven 
bricks, 110 per cent.; fire-bricks, 41 per cent.; raw 
dolomite, 60 per cent.; and basic material, 70 per 
cent. 

It is satisfactory to learn from the same authority 
that the refractory materials industry has emerged 
from the war period in a stronger and more robust 
condition than .ever before. It is believed that it 
should be possible for British industries to cease to 
rely on imports from either Allied or enemy countries. 

In instituting a comparison of the French and 
British industries as the result of a recent visit to 
France, Sir William laid stress on the extraordinary 
care with which the manufacturing operations are 
carried out in French works. The clays employed— 
eight in number—are obtained from all parts of 
France. All the clay not previously burnt for grog 
is carefully dried on heated floors on arrival at the 
works and broken down through jaw breakers and 
steel crusher rolls and passed and re-passed through 
screens of different mesh to secure exactitude and 
regularity of grading. The grog is treated in a 
similar manner. The percentage of grog carried in 
the bricks is often as high as 70 to 80 per cent., and 
the mixing is done with great refinement. This 
somewhat unflattering comparison points to the need 
of improving our own manufacturing methods, and 
on this fact Sir William built up a claim for support 
for the new Refractories Research Association which 
has just been formed. The support of the Privy 
Council Committee for Scientific and Industrial 
Research has been obtained, and Dr. Mellor, the man 
most capable to direct the work of such an Association, 
has agreed to accept the position of Technical Director. 

It is estimated that the sum of money required 
for the first five years to put the Association on a 
sound basis is £6000 per annum, and of this sum the 
Government will find one-half, leaving to the industry 
the provision of £3000 a year. An appeal is made 
not only to manufacturers of refractories, but to 
consumers, for their support. The research work 
that was to be undertaken is certainly of great 
importance. It includes a careful study of raw 
materials, of the chemical, physical, and mechanical 
problems which had to be solved to obtain the best 
results in different kinds of service, the effects of 
various slags and impurities of molten metal, of acid 
and alkali reactions on the materials employed, of 
variation of temperature, the erosive action of flue 
dusts, the cutting action of high-temperature flames, 
the effects of oxidising or reducing conditions, and 
many other considerations involving the careful study 
of such problems as conductivity, porosity, contrac- 
tion, expansion, density, hardness, softening points, 
and effects of load. 

The papers read before the conference ranged over 
a variety of topics. Local supplies of raw materials 
was the subject of a contribution by Messrs. Atkinson 
and Stobbs, and it was shown that the North of 
England, if lacking the particularly valuable deposits 
of the Sheffield district, contributes its full share of 
the raw materials of refractories to the national needs. 
When coke became the universal fuel in the blast- 
furnaces of the district fire-bricks were necessary for 
the internal lining of coke ovens, and as coking coals 
generally repose on fireclays the use of the latter for 





fire-bricks soon became common. 





An interesting subject was raised in the paper by 
Mr. W. J. Rees dealing with the corrosion of cok 
oven walls. A necessary first step in the investiga. 
tion of the problem is the determination of the salts 
present in the coal as charged into the ovens which 
would ‘be likely to cause corrosion, and of the salts 
extracted from the coal in the washing process. These 
are the points to which attention is directed 
in this contribution. It is common knowledge that 
in the Sheffield district, where deep-worked coals are 
coked, corrosion of coke oven walls is comparatively 
severe, and Mr. Rees has carried out experiments 
with coals supplied from the Tinsley Park Colliery 
raised from depths ranging from 120 to 640 yards. 
It is shown that sodium sulphate, as well as sodium 
chloride, is removed from the coal by washing, and 
the opinion is expressed that the sodium sulphate 


‘may be a factor of some importance in producing 


corrosion, as by interaction with coal at the tempera- 
ture of coking sodium carbonate is formed. This is 
a vigorous corrodant. 

The advantages of mica schist as a lining for 
cupolas and steel converters have been recognised in 
American practice for some years past, and Mr. P. G. 
Boswell contributed a short account of what has 
been done in the hope that a search may be made 
among similar British materials and a new refractory 
introduced with the view of prolonging the life of 
furnace linings. In American steel works the rock 
is built into the walls of converters and cupolas inside 
the fire-brick casing in the usual way, but with the 
cleavage edges, and not the faces, forming the inner 
wall. No figures are given by Mr. Boswell for the 
number of heats obtained from linings of this rock, 
but it is claimed that it glazes under severe heat and 
that slag and clinker do not adhere to it. The favour- 
able results of its adoption are indicated by the rise 
in the production of the material during recent years. 

The determination of the chemical modifications 
to which silica bricks are subject under the conditions 
of service in open-hearth furnaces was the object of 
an investigation by Mr. E. Rengade, and the results 
were communicated to the Académie des Sciences 
last year. The variation in physical properties at 
various temperatures is also known to be very marked. 
Dr. Stead, having obtained a silica brick from one of 
the furnaces at Cargo Fleet, has carried out a research 
which confirms the work of Mr. Rengade. For the 
details the papers should be consulted, as some 
remarkable effects are recorded as the result. of the 
action of the dust particles floating in the atmosphere 
of an open-hearth furnace. 

Among the other questions discussed at Middles- 
brough, reference may be made to the challenge 
thrown down by Mr. G. R. L. Chance, a manufacturer 
of Stourbridge fire-bricks, to those users who have 
criticised the quality of the products. The main 
point raised was that the craze for cheapness is mainly 
responsible for the supply of defective bricks of 
which steel makers complain. Mr. Chance says that 
before the ‘war thousands of tons of furnace linings 
were made for blast-furnaces at about 20s. per ton, at 
which price no fire-brick manufacturer could make a 
reasonable profit. It is admitted that in at least one 
respect—the type of kiln employed—Stourbridge is 
losing ground, and it is suggested that a committee 
should be formed to investigate kiln design and 
efficiency to determine the best type of kiln for 
burning fire-bricks. 








Naval Notes. 


Post-war Construction. 


Wirs the signing of the Armistice last November 
the large programme of naval construction then in hand 
was at once modified, and while work on a number ol 
vessels—ranging irom battle-cruisers to submarines— 
which had not reached a certain percentege of completion 
was suspended altogether, the building of others was 
continued at a rate ot progress much slower than had been 
deemed expedient while hostilities lasted. Since the 
Armistice it is understood that about eight destroyers and 
one light cruiser have been launched. The last-named 
vessel, H.M.S. Diomede, which was put afloat at Barrow 
on April 29:h, belongs to the “‘ D ” class, which originally 
numbered ten units, though it is possible some ot them 
have been cancelled. The Danae, Dauntless and Dragon 
of this class, are already in‘commission. They are slightly 
larger reproductions ot the Calypso, Caledon, &c., and 
carry six, instead of five, 6in. quick-firers. In recent 
‘Naval Appointments,” published by the Admiralty, the 
names of several officers have occurred as being posted to 
H.M.S. Hawkins, which suggests that this vessel is about 
to hoist the pennant. She is a sister of Effingham, Raleigh 
and Frobisher, the very large “light cruisers,’ whose 
design promises to evoke something of a controversy. 
In his paper read before the Institution of Naval Archi- 
tects, the Director of Naval Construction spoke of these 
ships as having been planned for ocean work in any part 
of the world. Among the desiderata were a speed of 
30 knots and a large radius of action, together with a 
heavy armament. To fulfil these conditions it was neces- 
sary to go far beyond what may be called normal light 
cruiser dimensions, and the Hawkins and her sisters, in 
fact, have an overall length of 605ft. At first they were 
intended to burn oil and coal, but only one ship—pre- 
sumably the Hawkins—is being completed on that basis, the 
others having been altered to burn oil only. The change 
to oil firing is expected to give a considerable gain in power, 
viz., about 10,000 shaft horse-power more than the designed 
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60,000 shaft horse-power on the four-shaft geared turbine 
arrangement. But while this modification will improve 
the speed, it will have an adverse effect on the protection 
of the ship, for reliance was placed on the wide coal bunkers 
to supplement the 3in. vertical plating, which is now the 
only deience against shell fire. 


New Destroyers. 


The destroyers launched or completed in the 
st six months have been duly recorded in our columns. 
The majority of them, eg., ‘lruant, Trusty, Turquoise, 
belong to the “later T” class. These boats, though 
smaller and less powerful than the ‘“‘ V’s” and ‘‘ W’s,” 
are proving most successtul in service. They have singu- 
larly pleasing lines, the great sheer at the bows, the two 
widely spaced tunnels, and the absence of super-firing 
guns giving them a graceiul appearance in agreeable 
contrast to some of our modern destroyers. At Ports- 
mouth the other day we had an opportunity of inspecting 
the Turquoise ot this class, the boat built by Messrs. 
Yarrow, which attained a speed of 39.6 knots on her trial 
run, and were assured that this remarkable velocity was 
reached without any undue torcing of the machinery. 
There appears to be some variation in the displacement ot 
these laier “*T”’ boats. Thus, the Trusty is credited by 
her builders with a displacement ot 1000 tons, while the 
Tobago and Toreador ot the same class, built by Messrs. 
Thornycrott, are ot 1230 tons each. The heaviest destroyers 
of the British Navy are the ‘‘V”’ and ‘“‘ W ”’ boats, which 
average 1500 tons, a figure which, however, is greatly 
exceeded in the case of the flotilla leaders. The Wallace, 
for instance, displaces 2000 tons. The above-mentioned 
differences in weight among boats of a supposedly unitorm 
type may be accounted tor in part by the immense amount 
of extra equipment carried by our destroyers when on 
war service, including such items—by no means negligible 
as regards weight—as paravanes, depth charges, reserve 
fuel, and extra ammunition. When burdened in this 
way @ boat is not in the best condition tor reaching her 
top speed. During the operations in the Baltic last 
December certain o1 our “‘ V ” boats found it no easy task 
to overhaul the Bolshevist destroyers, one of which, the 
Avtroil, was actually increasing her lead when a well- 
placed salvo persuaded her to heave to. When at norma] 
draught, however, practically all our later destroyers 
are good for 35 knots, and, as the performance of Turquvise 
and others has shown, this speed can be materially bettered 
in case of need. 


Vessels at Portsmouth. 


Portsmouth, like every other naval base in the 

kingdom, is now full ot ships undergoing refit, laid up in 
reserve or being dismantled with a view to sale. Vessels 
which less than a year ago were making history, now lie 
at their moorings with skeleton crews on board, and though 
work at the dockyard still goes on, the teverish activity 
which prevailed there all through the war is no longer in 
evidence. Numerous discharges have already taken place, 
and more are inevitable. But as long as the British Navy 
exists the Portsmouth yard will have no difficulty in find- 
ing employment. Among the many vessels we were 
privileged to inspect was the battle-cruiser Repulse, then 
in dry dock undergoing a general refit. Advantage was 
being taken to modi:y several ieatures of her armament, 
&c., which will improve her fighting efficiency. A bare 
statement of the dimensions conveys no real idea of the 
vast size of this ship. Over all, she is nearly 800ft. long, 
but what that length actually signifies can only be appre- 
ciated when one has made the full promenade from bow 
to stern. The forecastle is heavily sheered, and the bows, 
viewed end-on, have the appearance of an inverted bell, 
so pronounced is the flare. This toredeck itself, from the 
muzzles of the 15in. guns in A barbette to the bows, is 
spacious enough to serve as a parade ground for the entire 
war complement of the ship—about 1500 souls all told. 
Spaciousness, in fact, is the keynote of the design, below 
deck no less than above, in the officers’ quarters, the mess 
decks, the engine and boiler-rooms, and even in the torpedo 
flat. Like her sister Renown, the Repulse is an “ oil 
only” ship, and no one who is not tamiliar with the 
cramped internal economy of coal-burning warships can 
conceive the beneficial results—both from the designer’s 
and the seaman’s point of view—conterred by the sub- 
stitution of liquid tor solid fuel. The Repulse has a very 
large tuel endurance for a ship of her class, but oil, unlike 
coal, can be stored in places selected without regard to 
accessibility, and in consequence there is no crowding oi 
the boiler and machinery spaces. In an oil-fired ship 
stoking is child’s play compared to what it is in a ship that 
burns coal. Triie as this observation may seem to pro- 
lessional ‘‘ shore-going *’ readers, we venture to add that 
none but naval engineers can iully appreciate the advan- 
tages of oil fuel. In some of our early high-speed cruisers 
the temperature in the boiler-rooms was known to soar 
to 140 deg. Yet in the boiler-rooms of the Repulse— 
when that ship was chasing some German raiders in 
November, 1917, and worked up to 35 knots with something 
to Presi: thermometer registered a maximum oi 
75 deg. 


Features of the Repulse. 


: _ The main armament of the Repulse consists of 
six 1din. guns, of the mark first adopted tor the ‘* Queen 
Elizabeth ” class, and described by Mr. Winston Churchill 
as the best gun we have ever produced. In view of Sir 
E. Tennyson d’Eyncourt’s paper, and of the official data 
contained therein, it is now permissible to speak of this 
weapon rather more ireely than was desirable while the 
war continued. The gun has great longitudinal strength, 
and has been quite free from the deiects which revealed 
themselves in the case of the very long 12in. model that 
ante-dated the 13.5in. and l5in. The last-named has the 
presi modest length of 42 calibres, and its shell weighs 

920 Ib. Thus, the total weight of metal fired at each 
discharge from the six guns of the Repulse is 11,520 lb., 
of against the 11,200 lb. fired from the eight 13.5in. guns 
rs the Tiger. But the novel feature of the Repulse’s 

—— is the system of mounting the 4in. quick-firers, 
of which she carries seventeen. Fitteen of these guns are 


Mounted. on triple carriages, an arrangement permitting 





a concentration of fire which is very useful against attack- 
ing torpedo craft. The triple mounts are quite simple in 
design. The three guns, of course, are trained as one, 
but in all the other motions each weapon is independent 
of the others, and is loaded and elevated as a unit. The 
crew of each triple 4in. mounting numbers twenty-one. 
Although the system had been subject to trial before 
being installed in the Repulse and several other ships, it 
is still more or less in the experimental stage, and has not 
yet found universal approval. The prevailing opinion 
seems to be that concentration of fire is purchased at too 
heavy a sacrifice of accuracy and rapid working. 


A Successful Design. 


As both Renown and Repulse were built in little 
more than half the period that would ordinarily have been 
required, and as both ermbodied many unique features, it 
was only to be expected that the hard test of war service 
would expose certain de‘ects. On the whole, however, 
these two great vessels have been very successful, and 
such initial weaknesses as were discovered when the 
vessels were running at high speed in heavy weather, or 
when the guns were in action, were remedied without great 
difficulty. The design—which was evolved at short notice 
and under stress of war conditions—has been considered 
sufficiently promising to reproduce, with improvements, in 
the Hood, and foreign opinion of it is exemplified by the 
decision cf the American Navy Department to suspend 
work on its bat le-cruisers until the characteristics of 
the British ship had been carefully studied on the spot. 
The “ Renown ”’ class is deficient in protection having, 
according to Sir E. T. D’Eyncourt, only a narrow belt of 
6in. armour on the waterline. The Hood, on the other 
hand, is expected to have protection superior to that of 
any other ship in the Navy. ° 








Conference on Limit Gauges. 





A CONFERENCE on the question of limit gauges for 
general engineering work was held recently by the British 
Engineering Standards Association at the Institution ot 
Civil Engineers, at which Sir Richard Glazebrook presided. 
The paramount necessity from a national point of view 
of a standard system of such gauges for general engineering 
work has been emphasised by the experience of the war. 
The immense amount of interchangeable parts required, 
owing to the abnormal demands made during the war, has 
brought this question very much into prominence. With the 
return of peace, it is realised that competition will be very 
strenuous. Repetition work is absolutely necessary, and 
if the manufacturers of the country can be persuaded to 
adopt a system of limit gauging, not only will the character 
of their work be improved, but their output will be 
increased. About fifty people were present, chiefly manu- 
iacturing engineers. 

Two important points were brought out during the 
discussion ; in fact, they were thought by some of those 
present to strike the keynote of the situation. One laid 
stress on the necessity for publicity and educational work, 
and the other emphasised the importance of securing that 
any system recommended should be a development ot 
and not incompatible with, the systems at present in use 
in the various factories. This latter point, it was felt, 
would need careful investigation, there being little definite 
knowledge as to the number of firms throughout the 
country using systems which would be affected by a new 
scheme. 

The Chairman stated that the conference had been 
called together to gain some general idea of the views 
of the manufacturers as to the principles which should, 
in their opinion, underlie a system ot limit gauging for 
general engineering work ; to learn their own experience, 
and to discover by means of a properly organised investi- 
gation into the subject how far they consider it would be 
possible to co-ordinate existing practices so as to evolve 
a standard system which could be used satisfactorily by 
all concerned. 

The meeting discussed at length the following points. 
A general expression of opinion was asked for in each 
case, not as constituting « definite decision, but rather 
as affording some indication as to the trend of opinion 
in regard to the main pcints at issue :—(1) Should the 
hole or the shaft be taken as the basis. It was agreed that 
the hole should be the basis. (2) Disposition of limits. 
Two main proposals were discussed :—(1) That the mean 
dimension of the hole should be its nominal size, the toler- 
ances being both positive and negative. (2) That the 
minimum dimension of the hole should be the nominal 
size, the tolerances being positive. Apart from theoretical 
considerations, the chvice of the mean size as the nominal 
was urged for the reason that as this system was already 
employed in the principal existing systems, it would be 
more likely to gain a general adoption than would the 
other. The voting, however, out of forty-six present, 
showed twenty-three in favour of taking the minimum 
hole as standard, as against sixteen in tavour of taking 
the mean. : 

(3) Qualities of Work.—The general feeling was that 
four or five qualities of work would be sufficient, qualities 
of work being taken to mean degrees of fineness of toler- 
ance. Some present considered more to be necessary, 
others thought three sufficient. 

(4) Classes of Fit—It was agreed that the following 
three classes of fit would be needed, ?.e., running fits, 
transition fits, and interierence fits. It was emphasised, 
however, that it would not be necessary to arrange for 
all the qualities of work in each class of fit. 

(5) Allowances.—The question as to whether the basis 
of the system should be the minimum or mean allowance 
in the case both of running and obstruction fits received 
considerable attention, and was left for more detailed 
consideration. As regards the basis for laying down toler- 
ances and allowances for running and transition fits, it 
was agreed that further experimental work was needed 
before this could be finally settled, but the feeling was 
expressed that the formula— ~ 


Allowance = a + b VD, 
a and 6b being suitable constants and D the diameter, 





might be accepted provisionally. In applying such a law 
the tolerance would naturally increase by a series of steps, 
its amount being constant over a given range of diameter 
and increasing by some definite step at the end of the 
range. It was generally agreed that for most qualities 
of work the steps should be limited to multiples of two 
or four ten-thousandths of an inch, while not excluding 
multiples of one ten-thousandth in the finer qualities of 
work, and the ranges formed by the series .1, .2, .3, 


‘,.4—of an inch were thought to be suitable for running 


and transition fits. It was thought that interference or 
obstruction fits should increase proportionally to the 
diameter. 

(6) Procedure-—The question has hitherto been con- 
sidered by a sub-committee of the Sectional Committee 
on Machine Parts, their Gauging and Nomenclature, and 
at the close of the conference the meeting was asked as 
to whether it considered it would be desirable for a larger 
and more representative committee to be formed for the 
sub-committee to report to in order to obtain the widest - 
publicity possible for the work and the fullest measure 
of support for the recommendations when issued. It was 
agreed that such a course would be beneficial as safe- 
guarding all interests, and a scheme by which, pending 
the formation of this sectional committee, the present 
sub-committee should be reorganised with the addition 
of a number of manufacturing engineers, and given the 
power to appoint panel or small committees of experts 
to commence the detailed work, has now been sanctioned 
by the Main Committee of the Association, and is being 
put into operation. 








Railway Working During the War. 


On the 14th inst. a White Paper—Cmd. 147—was 
issued showing the cost of running the railways in Great 
Britain during the period of Government control of the 
railways—1914-18. As the document can be purchased 
for one penny, and as the figures have been very freely 
copied in the Press, we do not feel justified in devoting 
more space to its consideration than is necessary,to draw 
attention to the more remarkable figures. The figures 
for the year 1913 are given in the report, and are thus 
available for comparative purposes. ieee 4 

Passenger train traffic receipts in 1913 were £54,006°074, 
in the last five months of 1914 £19,091,103, and for the 
four years 1915, 1916, 1917, and 1918 were £52,576,836, 
£54,953,831, £59,710,183, and £69,819,265 respectively. 
From this statement, it, will be seen that the 50 per cent. 
increase in fares charged as from January Ist, 1917, had 
the desired effect of reducing traffic during that year, but 
not afterwards. Goods trafiic receipts were £68,551,503, 
£26,861,560 for the five months of 1914, and for the four 
years named above were £71,754,353, £74,809,650, 
£74,310,568, and £72,396,409 respectively. As there was 
no increase in freight rates, these fi which are 
exclusive of the traffic carried free for the Government— 
show that there was no falling off in merchandise traffic. 
The estimated value of the traffic carried for the Govern- 
ment was as follows :—From August 5th to December 31st, 
1914, £3,500,000 (estimated); 1915, £10,279,104; 1916, 
£20,649,126 ; 1917, £35,698,554; and 1918, £41,917,024. 
Certain deductions for expenses of collection and delivery 
and certain additions for mileage, demurrage, wagon hire, 
and miscellaneous being made, we learn that the total 
revenue earned, compared with £118,700,935 in 1913, was 
£130,358,044 in 1915, £145,871,085 in 1916, £164,279,430 
in 1917, and £177,584,321 in 1918. On the other hand, 
there was in 1913 an expenditure of £75,127,210 in 1913, 
for the five months of 1914 £31,782,832, and £85,028,262, 
£95,756,706, £108,877,932, and £131,326,295 for the four 
years 1915, 1916, 1917, and 1918 respectively. These 
sums, it must be remembered, included the arrears of 
maintenance, i.e., the amounts which should have been 
spent on maintenance and renewal, but. could not owing 
to scarcity of labour and material and the war bonuses and 
war wages. They did not, however, include any amount 
for the extra wear and tear caused by the increased traffic. 
A note in the return refers to ‘“‘ The cost of eventually 
making good this wear and tear,” and it is estimated at 
£40,000,000. No receipts nor expenditure from the sub- 
sidiary undertakings of steamboats, docks, canals, &c., 
are included. Their services are valued at from ten to 
fifteen millions. We would add that, although the returns 
refer to the “ railway companies of Great Britain,’ they 
do not cover the uncontrolled companies, which fact 
accounts for a difference of about £6,000,000 in the receipts, 
about £4,000,000 in the expenditure, and £2,400,000 in the 
net receipts. 

The net receipts in 1913 were £43,573,725; for the five 
months of 1914, £16,135,356; in 1915, £45,329,782 ; 
1916, £50,114,379; 1917, £55,401,498; and 1918, 
£46,258,026. Thus for the four years and five months the 
net receipts were £213,239,041, out of which the Govern- 
ment had to pay to the companies as compensation 
£43,573,725 per annum plus 4 per cent. upon capital 
expenditure brought into use since the beginning of 1913. 
Hence after compensation, &c., was paid there were 
20 millions left, to which, in order to appreciate truly the 
value of the railway companies’ preperty to the Govern- 
ment, must be added the 10 to 15 millions from the sub- 
sidiary business; but, on the other hand, the 40 millions 
for extra wear and tear which was theresult of carrying the. 
additional traffic must be deducted, so that the total loss 
to the nation will be from 5 to 10 millions for the whole of 
the war period. Again, be it remembered that in this result 
there are included the war bonuses, higher cost of coal and 
material, deferred maintenance and renewal, and the 
extra wear and tear. 

The return also includes an estimate of the increased 
cost of the railways for the year ending March 31st, 1920, 
as compared with the calendar year 1913, which shows 
that war wages and other concessions will cost 57 millions, 
the eight-hour day and new concessions recently granted or 
still under discussion 20 to 25 millions, and extra cost of 
materials and coal 27 millions, a total increase of from 104 
to 109 millions. 
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The “P” Boats. 


PatROL boats, or “* P”’ boats, as they are called, 
were called into being by the urgent need for more 
submarine fighters when the enemy extended his 
nefarious activities Up to then the work had been 
very well done by destroyers, but they were required 
for other work, and were, besides, larger and therefore 
more costly, than was absolutely necessary for the 
job, and they called for too large a proportion of 


We may repeat here, however, that they were 244{ft. 
6in. long overall, thair extreme breadth was 23ft. 9in., 
their mean load draught 7ft. 7in., their displacement 
573 tons, and their shaft horse-power 4000. 

An extraordinarily interesting development of this 
class was the “‘ PC” class, which had almost exactly 
the same under-water body, but with slightly greater 
beam. The submarine idea was given up and some 
very excellent faked tramp topsides were built up, 
as will be seen.in our illustration of P C 67. This was 
before the days when practically all merchant ships 
were armed with a gun aft, so that all sorts of artifices 








the surface and sink them by gunfire instead of 
expending torpedoes on them. Having waited tj} 
the submarine had come up, got her hatches open, 
her crew on deck, and her guns manned, the ‘ Pa» 
boat would put on full speed and try to ram. Ono 
of the White boats did, indeed, we are informed, bag q 
submarine very shortly after she was put in com. 
mission. There are, of course, two points in which 
these boats failed signally to imitate the yenuine 
tramp In the first place, an end-on view would dis. 
close such a water line as no tramp ship ever possessed, 
and, in the second place, those lines would at the speed 











personnel. The conditions demanded the smallest 
boat that could keep the sea in all weathers, with 
speed enough to run downja submarine and with 
shallow draught and low top hamper. The idea of 
camouflaging them to represent something they were 
not, was a subsidiary but none the less valuable wile, 
and each class of deception only lasted, of course, 
until discovered by the enemy and so rendered useless. 
We propose only to deal with the “P” and the 
“PC” class boats built by John Samuel White and 
Co., Limited, of Cowes, I.W The “P” class, of 
which P12 is illustrated in the above engraving, pre- 











H.M. PATROL BOAT P12 


had to be resorted to to conceal her offensive weapons. 
A 12-pounder was fitted on each side of the super- 
structure under the wings of the bridge, the sides 
falling down to clear the gun, when the enemy con- 
sidered that,he had the victim sufficiently at his 
mercy to come close enough. Concealment for the 
4in. gun was a more difficult matter, and was carried 
out in many ways. For instance, a pantechnicon van, 
properly painted with the name of a well-known 
furniture remover, was lashed on the main deck aft, 
the sides of which fell open to disclose the gun, or an 
innocent-looking pile of deck cargo covered with a 





at’which’a tramp would proceed on her lawful occa. 
sions produce such a clean entrance as no tramp could 
ever_aspire to. We believe, however, that at the dis- 
tances chosen by submarine commanders for opening 
fire these points would not be noticeable, and, anyhow, 
if it had been found necessary, something in the 
nature of a paravane plate could have been suspended 
over the bows on the water-line, which would have 
given her a sufficiently good “‘ bone in her teeth ”’ as 
to deceive the most wideawake pirate. In anything 
of a sea, too, the “‘ P C”’ boat would give herself away 





to a near observer by her shallow draught, which 








sented at a distance an appearance that could readily 
be mistaken for a large steam-driven submarine, 
and as originally fitted out looked the part very well. 
The vessels were fitted with Parsons geared turbines 
of about 4000 shaft horse-power, with two oil-fired 
boilers. and attained a speed of over 22 knots, the 
high speed and excellent manceuvring power of the 
““P” boat giving her a very good chance of ramming 
a Hun submarine, or, if not, of destroying her by gun- 
fire or depth charge or other means of destruction with 
which she was fitted. A number of particulars of 
this type of ship, of which Messrs. White built five, 
were given on page 360 of our issue of April 11th. 














Te LAGPTERY. 





H.M. PATROL BOAT PC67 


tarpaulin was used in the same way. One of the 
neatest devices, however, was that adopted by Messrs. 
White themselves, in which the gun was covered by an 
upturned boat properly clinker built, but divided into 
three sections lengthwise. The centre section carried 
the gun shield and was fixed to the gun, the after 
section covered the breech, and the. forward section 
the chase. On the signal to open fire being given, 
the end sections, which were hung on a “dud” 
derrick boom in proper position over{the boat, were 
run fore and aft by tackles, and the gun was ready for 
action. These boats being apparently unarmed and 
helpless, tempted the enemy submarine to come to 





would soon display the square forefoot used@for 
ramming and the cutaway stern, while the embryo 
rudder put in to deceive in smooth water would have 
the opposite effect infrough. 

The important difference between these boats 
and the “‘ Q”’ boats which followed, is that the latter 
courted the torpedo towhich the submarine had reverted 
as a result of the operation of the “‘ P’’ boats and other 
devices. A‘‘ Q” kept afloat by reason of the timber 
with which she was filled, and relied on gunfire from 
her hidden guns and the crew left behind by the panic 
party, whereas the “PC” boats relied on their 
handiness and speed and their shallow draught of 
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only Sft. to avoid a torpedo altogether, or their very 
minute subdivision if hit to save them if the sub- 
marine for any reason did not come to the surface. 

The firm showed us with pride a letter which it had 
received from the Admiralty expressing their Lord- 
ships’ high appreciation of the fact that it had turned 
out these boats in 54 months from receipt of the order, 
including the preparation of the drawings, without in 
any way interfering with its more normal work on 
destroyers, of which its output was no mean one— 
a noteworthy feat in view of the entirely novel con- 
ditions which had to be met. We were much inter- 
ested to learn that the firm, having once tasted the 
sweets of tramp building, is now making all arrange- 
ments to go in largely for that class of work, though it 
will, of course, fit a normal cargo-carrying under- 
water body to the quite nice tramp topsides shown in 
our illustration of P C 67. It will in this have the 
advantage that a single set of the same geared turbine 
machinery should be very suitable for the peace- 
time vessels, and of it the firm has all the necessary 
experience. In view of our knowledge of the very 
high class of work put into these boats, we can hardly 
imagine John Samuel White’s coming down to the 
level accepted—in fact, necessitated—for competitive 
commercial work; but it is a good fault, and one 
which perhaps we have no right to bring forward. 
We can only wish the firm in peace as great success 
as it had in war with such ships as Broke, Botha, 
Crusader, and others. 








Electric Iron Smelting Furnaces. 


WE published in our last issue an account of the joint 
meeting of the Iron and Steel Institute and the Institution 
of Electrical Engineers, which took place on May 8th. It 
will be remembered that six papers which were discussed, 
dealt with various aspects of the electric furnace problem. 
One of them, which was by Mr. J. Bibby, was entitled 
“Developments in Electric Iron and Steel Furnaces.” 
The following article consists of excerpts from it, together 
with some additional particulars which have been supplied 
by the author. There are now over 20 electric furnaces 
working in various parts of the world on the manufacture 
of pig iron, and about 12 more are being installed. It 
would appear therefore that the success of this method of 
smelting iron ore in situations in which cheap energy from 
water power resources is available is assured. 

In the electric iron smelting furnace the function of 
electricity is to bring the ores and reducing agents to the 
temperature at which reduction takes place and then 
melt the resulting metal together with the fluxes. Although 
there are technical advantages in electric heating over 
direct fuel heating, the commercial success of the electrical 
reduction of iron ore depends on the price of electricity as 
compared with that of fuel. The profitable application 
of the electrical process is therefore limited to those dis- 
tricts where cheap electric power can be obtained. 

The manufacture of pig iron in a blast-furnace requires 
on an average 1 ton of coke per ton of pig iron produced. 





FIG. 1—ELECTRIC REDUCTION FURNACE 


Given the same ore, an electric furnace would require 
(0.3 ton of coke per ton of pig iron produced, thus effecting 
a saving of 0.7 ton of coke per ton of iron. Against this 
saving in coke must be set the consumption of electrical] 
energy, which averages 0.3 horse-power year per ton of 
iron. This means that, other conditions being equal, the 
costs of the two systems balance when 1 horse-power year 
can be obtained for the price of 2.3 tons of coke. 
_ Electric pig iron contains less impurities than pig 
iron from the blast-furnace, owing chiefly to the smaller 
quantity of ecke used and to the higher temperature obtain- 
able. The higher temperature makes it possible to work 
with a more basic slag, which favours the elimination of 
sulphur. %& Hale | ths «9 

It will be seen from Fig. 1 that the general appearance 
of the electric reduction furnace follows that of the blast- 
furnace fairly closely. The stock charging and hoisting 
gear are the same. The shaft is somewhat similar, except 
that it is only about 30ft. high instead of 80ft. At the 
point corresponding to the tuyere belt in the blast-furnace 
the shaft proper of the electric furnace ends, and in place 
ef the narrow blast-furnace hearth there is provided in 





the electric furnace a wide shallow hearth or crucible, the 
shape of which is characteristic. This crucible forms the 
melting and refining chamber, and it is with the occurrences 
in this chamber that the electrical engineer is chiefly 
concerned. 

In the blast-furnace the necessary heat is generated in 
the tuyere zone by the combustion of the coke indirectly to 
CO. The hot combustion products ascend the shaft and 
reduce the ore in the zone in which a sufficiently high 
temperature obtains. The reduced iron, in the form of 
sponge, descends the shaft and is melted in the fusion zone 
round about the tuyeres, whence it trickles down to the 
hearth. In the electric furnace the necessary heat is 
generated by the resistance to the passage of current 
between the electrodes, which project through the roof of 
the crucible and are embedded in the charge. 

At this stage we may consider the chemical action taking 
place in the electric furnace. The iron ore, coke, and 
flux are charged at the top of the furnace, and these, in 
descending, are heated by the ascending gases generated 
at the base of the shaft and top of the crucible by the fina! 
reduction which takes place in this region. When the 
temperature of the ore, Fe,O,, has reached about 250 deg. 
Cent., it is reduced to a lower oxide, FeO, by part of the 
ascending CO, forming CO,. The full reduction process 
can be set out as follows :— 

ima a7 
Fe,0, + 3C + 3CO——> 3FeO + 3C + CO,+2CO (1) 


= 


We + 300 <-— 94-30 2 Ge OO 


It will be seen that with every molecule of magnetite 
ore there should be three molecules of carbon, and this 
carbon descends without change till the temperature 1s 
sufficient for reaction. Eqn. (2) shows that the final yield 





places. The heating system xaust therefore be arranged 
so as to develop a uniformly high temperature throughout 
the central and lower portions of the crucible. We can 
now consider the means which are taken to accomplish 
this thermal state. 

As before mentioned, the heat is developed by the 
resistance of the loose charge to the passage of current 
between embedded electrodes. It is difficult to ascertain 
the voltage gradient throughout the charge in the varying 
form in which it appears in the crucible, where it consists 
of ferrous oxide, melting iron, gangue, fluxes, and small 
portions of coke. It appears, so far, impossible to obtain 
as high a voltage drop across the crucible as we should 
like, and the drop does not increase quite in proportion 
to the distance, indicating, as would be expected, that 
there is a considerable drop between the electrodes and 
the material, which drop is constant for any given elec- 
trode and current. The effect is to have a higher rate of 
heat generation around the electrodes than in the inter- 
médiate spaces. However, it does not materially affect 
matters if we consider that the resistance between the 
electrodes is uniform throughout the space between them, 
i.e., that it is proportional to the distance. 

It will be obvious that the larger the furnace the greater 
will be the number of electrodes required to distribute the 
heat sufficiently ; and further, since up to the present no 
electrodes have been made having a greater capacity than 
20,000 ampéres, a number of electrodes are required to get 
the desired quantity of energy into the furnace. The main 
factor, however, is distribution. The following table gives 
the number of electrodes used on various sizes of furnaces 
and the outputs :— 


Horse-power. No. of electrodes. Yearly output. 


Lk Cee ee ee ee 7,000 tons 

CT eee a eee arg |e 

CO in ea 8 18,000 ,, 
MON Fo se Ss 31,000 , 


Commercially the smallest furnace is the 2500 horse- 
power, with an output of 7000 tons of pig per year. In this 
furnace we have four electrodes coupled to the secondary 
terminals of a Scott group, as shown in Fig. 2, where the 
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FIGS. 2 AND 83—CONNECTIONS FOR 2500-H.P. AND 4000-H.P. FURNACES 


is three molecules of iron, which descend, while two of 
CO and one of CO,, Eqn. (1) ascend; so, theoretically, 
there are 12 parts by weight of carbon charged to 56 of 
iron produced—under 22 per cent.—and it is satisfac- 
tory to find that in the furnaces built recently no more 
than that quantity of carbon is consumed per unit of iron 
produced. The first reduction to ferrous oxide by CO is 
at the temperature of 250 deg. Cent. mentioned above, 
but the reduction of the ferrous oxide by solid carbon does 
not commence until a temperature above 800 deg. Cent. 
is reached, so that reduction is not completed until part 
of the oxide is in the crucible. 

It will be noticed from the equations that in the electric 
process the whole of the gas is produced from the oxygen 
in the ores and the carbon in the fuel, neglecting flux 
action, whereas in the blast-furnace a large quantity of 
external air must be introduced to provide the balance of 
oxygen necessary for the combustion of the fuel for heat- 
ing. In the electric furnace the gas generated is only 
one-eighth of that generated in a blast-furnace for the 
same duty, but its calorific value is nearly three times as 
high, inasmuch as it contains no nitrogen. 

Besides the melting and final reduction operations in the 
crucible, we have to melt the flux so as to form a slag with 
the gangue of the ore and the ash of the coke, and at the 
same time eliminate as much as possible the sulphur intro- 
duced by the ore and the coke. The sulphur is eliminated 
through the agency of the lime, forming calcium sulphide, 
which is retained in the slag. The slag should be highly 
basic in order that it may absorb the sulphur, which would 
otherwise remain in the iron as sulphide of iron. This 
necessitates a high temperature, owing to the high melting 
point of lime; but it would be futile to have a high 
temperature at one part of the metal slag contact area 
and a low temperature at another, as in that case the 
sulphur would pass back from the slag into the metal at 
the cold places and,neutralise the good work at the hot 


‘point. 





neutrals on the secondary side of the Scott group are con- 
nected so as to obtain the effect of four equal independent 
phases between each electrode and an imaginary neutral 
The potential between the electrodes and the 
neutral can be represented by the semi-diagonals, and that 
between the electrodes externally is 1.4 times the voltage 
to the neutral. These voltages are therefore proportional 
to the respective distances, so that the rate of heat. 
generated along all the lines connecting every pair of elec- 
trodes will tend to be uniform. 

The next size of furnace, viz., the 4000 horse-power, 
requires six electrodes, which are connected as shown in 
Fig. 3. As in the previous case, connecting the neutrals 
on the secondary side secures the three phases being 
relatively fixed, which become the equivalent of six equal 
phases at 60 deg. The heating effect is approximately 
as shown by the lines in the figure, so that again the heat 
distribution is uniform. 

The problem is considerably more difficult with the next 
size of furnace, the 6000 horse-power, which requires eight 
embedded electrodes in order to secure sufficient distribu- 
tion of the heating. If we have eight electrodes equally 
spaced round a circle—that is, forming the corners of an 
octagon, and we connect each electrode to one phase of an 
eight-phase system in rotation, we then have the eight 
phases corresponding to radii to the corners of the octagon. 
We require eight phases displaced by 45 deg. to correspond 
with the radii to the electrodes of the electrode circle. 

The problem is to obtain from a three-phase supply, by 
static transformers only, eight equal voltages to a neutral, 
progressing at 45 deg. Further, the system must be such 
that when eight equal currents are taken through the 
electrodes three equal currents will be taken from the 
primary mains. The solution is shown diagrammatically 
in Fig. 4, where we have five transformers. On the high- 
tension side we have three H.T. bus-bars connected 
to the mains A, B, and C. Bus-bar A is connected-to the 
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transformer terminals a of transformers Nos. 1, 2, and 4. 
Bus-bar B is connected to terminals 6 of transformers 
Nos. 2, 3, and 5. Bus-bar C is connected to terminals c 
of transformers Nos. 3, 4, and 5. In addition, a connection 
is made between the terminal O of No. land thecentre of 
No. 5 transformers. The relative transformer ratios, 
primary to secondary, are .87, 1.22, 1.67, 1.22 and unity 
respectively. . 

te On the secondary side connections are made from the 
terminals K and L of No. 1 transformer to electrodes 6 
and 2. The terminals Y and Z of No. 5 transformer are 


we can take this as representing the current in the winding 
oa. No. 3 transformer is controlled by the currents in 
Nos. 5, 1, 7 and 3 electrodes, and each of these currents 
influences .3 turns, so they are all represented by No. 3 
cirele. We therefore have O p minus Or plus O ¢ minus 
Ot, which gives us twice T,, which will represent the 
current in the winding bc of No. 3 transformer. No. 2 
transformer is under the influence of the currents in No. 1 
and No. 5 electrodes, and we employ No. 2 circle and 
obtain Om and Oo; the vector difference is twice T,, 





which will represent the current in the winding 6 a of No. 2 


Cc. 
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T, minus T, plus T,, which is equal to four times T,. 
Similarly, the current towards B is equal to four times the 
vector I,. It will be seen that all the primary currents 
are equal, so that the system is balanced for current ag 
well as voltage. 

It will be observed that if the electrodes are set out 
as shown in the diagram, the effective voltage between 
any pair of electrodes is proportional to the distance 
between their centres, and, consequently, if the resist. 
ance were censtant, the amount of heat developed 
could be represented by the lines drawn between the 









































FIG. 4—CONNECTIONS FOR 6000-H.P. 


connected to electrodes 8 and 4. The outer terminals 
M and X of transformers Nos. 2 and 4 are connected to 
electrodes 1 and 3. No. 3 transformer secondary is 
divided symmetrically into two main parts. The inner 
terminals R and S are connected to electrodes 5 and 7. 
The intermediate terminals F and B are connected to the 
inner terminals O and V of transformers Nos. 2 and 4, and 
the outer terminals P and T are connected to the inter- 
mediates E and D of the same transformers. The neutrals 
in each case are taken to the common neutral bar N. For 
simplicity in explanation we will consider the number of 
turns in all the primaries as equal, and the relative number 
of turns in the sections of the secondaries will be on No. 1, 
two sections, 1.15; No. 2, two sections, .82; No. 3, four 
sections, .3; No. 4, two sections, .82; No. 5, two sections, 
unity. We can now ascertain the E.M.F.’s which are 
induced between any of the electrode leads and the 
neutral. 

In Fig. 5 Ex, E,., Eq represent the directions of the 
voltages between the primary mains. If we draw four 
circles of radii .3, .82, 1, and 1.15, numbered 3, 2, 5, and 1 
respectively, and representing the turns in the secondary 
sections, we can readily find the induced phase voltages. 
The voltage drop between the neutral and No. 1 electrode 
is equal to the vector sum of the voltages induced in N P 
and EM. The voltage in N P is in the direction of E,,, 
and equal in magnitude to the radius of No. 3 circle—that 
is, OP. The voltage in EM is in the direction of E, 
reversed and equal in magnitude to the radius of No. 2 
circle, that is, OM. The vector sum E, therefore repre- 
sents the voltage induced in No. 1 electrode phase. Simi- 
larly, the voltage in No. 3 phase is represented by E,. The 
voltage in No. 8 phase is equal to that induced in N Y, 
which is in the direction of E,, and in magnitude the radius 
of No. 5 circle—that is, E,. Similarly, the voltages in the 
other phases are represented by E,, E,, E,, Es, Eg, and Ey. 
When thus proportioned the voltages in the eight phases 
are equal and at 45 deg. apart, which satisfies the condi- 
tion as far as the furnace is concerned. 

From the electric supply standpoint it is necessary that 
when equal currents are taken through the eight electrodes 
that three equal currents must be taken from the three 
primaries. Assuming, therefore, that equal currents are 
taken in the eight electrodes and relatively in the direc- 
tions of the voltages—that is, I,, I,, Is, Iy, Ig, Ig, I, and I, 
respectively in Fig. 6—we can proceed to find the ampére 
turns in each of the transformer secondaries. No. 1 
transformer is controlled by the currents in Nos. 2 and 6 
electrodes, and each current influences 1.15 turns as 
represented by the radius of No. 1 circle. The resultant 
ampére turns is the vector difference between vectors 
Ol and 0%, which is equal to twice the vector T,. This 
must also be equal to the ampére turns in winding 0a, 
and, since we assume that all the primary turns are equal, 

















FURNACE 


transformer. Similarly, the current in winding ca of 
No. 4 transformer is represented by twice T,. No. 5 
transformer is controlled by the currents in Nos. 8 and 4 
electrodes, so the current across bc is equal to the vector 
difference of Oy and Oz on No. 5 circle, which equals 
twice Oy. We have, further, in the two egs of No. 5 
transformer the current from No. 1, so that the current 
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FIG. 7—-FUEL AND ENERGY CONSUMPTION CURVES 


towards ¢ is twice O y plus half the current in a 0, which is 
T, reversed. If, therefore, we mark off O z, equal to half T,, 
the current in No. 5 transformer will be twice Ts. We now 
have the currents in all the primaries represented by twice 
T,, T,, Ts, T,, and T;, with the positive directions taken 
as shown by the arrows. The current towards A is equal 
to twice the vector sum of T,, T,, and T,, which is equal to 
four times T,. The current towards C is equal to twice 
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FIG. 5—VOLTAGE DIAGRAM 
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FIG. 6—CURRENT DIAGRAM 


pairs of electrodes. As previously explained, this is 
not precisely what happens, since there is a constant 
voltage drop between the surface of the electrodes and 
the adjacent material. 

The securing of a uniformly distributed high tempera- 
ture gives the electric furnace an advantage over the 
blast-furnace in this respect. In the blast-furnace the 
temperature of the hearth is fixed by the possible tempera- 
ture of the combustion at the tuyere zone, say, 1800 deg. 
Cent., and this determines the melting point of the flux, 
that is, the possible proportion of lime. Now, in the 
electric furnaces we have no such limiting temperature, 
and it is possible to have a flux with a melting point of 
2000 deg. Cent., which permits of its being more highly 
basic, and therefore more éffective as a refining agent. 

It might appear that the current passes horizontally 
between the electrodes, but this is not exactly what 
takes place in the crucible, as a portion of current is 
deflected through the molten metal on the hearth. Conse- 
quently, as the bath of metal rises, the resistance decreases, 
until a point is reached when it is impossible to get suffi- 
cient energy into the furnace, and the bath must then be 
tapped. This limit corresponds to that set by the height 
of the tuyeres in a blast-furnace ; but the growth of the 
bath is much slower, owing to its greatly superior width. 
An electric furnace is tapped every 4 or 5 hours to suit the 
shifts. 

The high temperature in the crucible would be destruc- 
tive to the roof, even with regular heating, and to avoid 
this a portion of the outgoing gases is extracted from 
the main, taken through coolers and dust extractors, 
and blown against the roof through the free space between 
the charge and the roof. The gases are cooled to a 
temperature of about 70 deg. Cent., and it is found that 
if about two-thirds of the gases are circulated the roof is 
effectively preserved. At the same time, this circulation 
assists in carrying the heat from the crucible into the 
shaft so as to effect the first reduction of the ore at a 
higher level. It will be observed that under this arrange- 
ment all the gas generated passes, on the average, three 
times through the shaft ; but there is a distinct thermal 
loss by the amount of cooling necessary. 

To ensure the proper working of the furnace under 
the inevitably varying conditions of the charge, it is 
necessary to have full control of the circulation gases 
and the electric energy delivered to the crucible. Regard- 
ing the energy supplied, it is not possible to have regula- 
tion of current, but the transformers are arranged with 
tappings on the primary side so as to give about eight steps 
of the secondary voltages, varying from 25 to 60 volts 
between the electrodes and the neutral. The circulating 
gases are regulated by a direct-current motor-driven fan 
with wide speed regulation. 

One of the most important points for consideration on 
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the electrical side of the furnace is the arrangement of the 
Jow-tension leads ; each lead has to take a current of the 
order of 20,000 ampéres, and therefore the greatest care 
must be taken to avoid induction. As an example of the 
Josses Which may occur in the low-tension leads, it was 
found in a test on an early furnace that the output from 
the transformer was about 4000 kilowatts, but the input 
to the electrodes was only 3400 kilowatts, showing a loss of 
600 kilowatts. The losses were distributed as follows :— 


Kilowatts. 
In the contact clamps at the electrodes .. 120 
In the resistance of the leadg vet e ae Tee 
By SOGSMON 6. eS, BE 2 Se 
Total losses .. .. .. 600 


The heavy induction losses were chiefly caused through 
the leads having to pass near the structural ironwork 
of the furnace. By rearranging the leads and _ inter- 
leaving the bars the induction losses were brought down 
to about 50 kilowatts. On well-designed plants a power 
factor of 90 per cent. is obtained, and a load factor of 
80 per cent. E 

The power consumption per ton of pig iron produced 
depends chiefly on the percentage of iron in the ore, 
on the percentage of CO, in the waste gas, and on its 
temperature. The ideal process would be to burn the 
whole of the carbon to CO,, but the reducing value of 
the gas rapidly decreases as the percentage of CO, increases, 
until a point is reached when reduction ceases. In the 
electric furnace it has been found possible under the best 
conditions to approximate to the equation _ previously 
given where the final gas consists of 2CO +4 CO,, which 
gives 56 of CO to 44 of CO, by weight, which is equal to 
about 33 per cent. of CO, by volume. Fig. 7 shows the 
consumption of energy for various percentages of iron in 
the ore, and various percentages of CO, by volume in the 
waste gases. In a good case of 33 per cent. CO, and 70 per 
cent. iron content the consumption was only 1320 kilo- 
watt-hours per ton. The average obtainable, however, is 
22 per cent. of CO,, and with, say, 60 per cent. iron content 
the consumption is about 1500 kilowatt-hours per ton. 
The consumption of fuel is given in the lower table, where 
the bottom line indicates the consumption of pure carbon 
and the top line that of coke per ton of pig. It will be 
seen that for 22 per cent. CO, the consumption of coke is 
only about 6 ewt. per ton of pig, excluding that required 
tor earbonising the iron, and this is a common figure in 
practice. 

The working of the electric reduction furnace requires 
quite as much skill as the working of the blast-furnace, 
but it is under better control and has greater possibilitie 
for the production of various grades of iron. 








The J. A. P. Motor Cycle Engine 
Testing Arrangements. 


TESTING procedure may form quite a formidable pro- 
portion of the cost of production of an internal combustion 
engine unless arrangements are carefully thought out and 
designed to save every possible second. True, the dis- 
ecvery by Captain Smith-Clark, of the A.I.D., that car- 
buretter jets of nominally the same size do, in fact, vary 
enormously, as explained a short time ago in his paper 
before the Institution of Automobile Engineers, which 
we discuss at some length in another column, has 
eliminated one very great source of waste of time, but there 
are others. Messrs. J. A. Prestwich and Co., Limited, of 
Northumberland Park, Tottenham, have brought their 
arrangements for testing the well-known J.A.P. motor 
eycle engines up to a very high pitch of excellence. 

The motor to be tested is run into position abreast of its 








FIG. 1—8-H.P. ENGINE UNDER TEST 


place on the test bench on an overhead runway, and only 
requires two bolts to hold it on the bed. A chain is then 
fitted on the sprocket wheel on the cam shaf. from a 
magneto on an adjustable bed, and the bed is adjusted to 
give the correct tension to the chain—see Fig. 1. It should 
here be said that the magneto is a permanent part of the 
testing outfit, as the engines are usually sent out without 
magneto. The petrol and exhaust pipes are then coupled 
up, the exhaust pipes leading into a main lead behind the 
bed shown in the illustrations. The final operation is to 
couple up a Walker fan brake and the starting gear. The 
‘an 18 carried on a lay shaft belt driven from the engine, 
the lay shaft also carrying a fast and loose pulley driven 
by an electric motor for starting up. The fan brake is 
certainly the most useful means of absorbing power in 
the case of these engines, as they are nearly all air cooled. 
he fan runs in the rectangular-shaped casing shown at 
the back of the test bench, where it is well out of the way, 
wile the proportions have been carefully designed with 
reterence to Mr. J. Lawrence Hodgson’s experiments on 


local interference, so as to ensure that the fan is not merely 
driving the air round and round, but actually doing work. 
The air enters the casing at the centre of the fan and is 
driven out of an opening at one end of the casing, from 
which it enters a curved hood over each motor and is de- 
flected downwards on to the cylinder head, providing a large 
volume of air at a comparatively slow speed. The general 
appearance of the row of test beds is well shown in Fig. 2. 

This bench is used for the greater part of the output of 
engines, the fans being used to give a comparative basis 
up to which each engine has to run, but the actual testing 
ot horse-power of any new type of engine, as well as a pro- 
portion of any series is carried out on a Heenan and Froude 
dynamometer in another part of the shop, where the 
arrangements for fitting up are equally simple, but in this 
case the cooling air has to be provided by an electrically 
driven fan. We were here given @ very interesting demon- 
stration of the difficulty that exists to-day in obtaining an 
ignition plug that will stand up to a long run at high speed 
on an air-cooled motor. We were, indeed, after having 
had the bad features pointed out to us, able to select from 
a@ very large number of samples those which would fail. 
When plugs with long thin electrodes or even with a long 
thin pcreelain skirt were used, the engine would pull up 
dead with all the symptoms of a seized piston or bearing 
after from one to two minutes’ running on full load at 


3000 revolutions per minute. Yet when the compression 
taps were opened the engine would be found to be per- 
fectly free and would indeed start up and run for another 
few rounds as if there was nothing wrong. The trouble 
was simply due to violent pre-ignition caused by incan- 
descent electrodes. With one plug the engine slowed 
down for a few seconds till it almost stopped, and the 
incoming charge cooled the electrodes down so that the 
engine raced away again at full speed for another short 
period and then slowed again. We must admit that if 
such a type of stoppage had occurred under ordinary 
running conditions we should never have attributed it to 
plug trouble, but such an ocular demonstration was quite 
convincing. 








Oil Tanks and Lightning. 


THE results of an inquiry carried out by H.M. Petroleum 
Executive suggest that the best protection against light- 
ning for oil storage tanks is to make them as plain as 
possible in outline. The Executive invited the opinion 
of a large number of people—oil companies’ engineers and 
explosives experts—as to the best means of protection, 
and the almost invariable reply was that it is not desirable 
to fit lightning conductors to steel tanks. One corre- 
spondent went so far as to state that before they were com- 
pelled to fit conductors to their tanks they never had a 
fire, while since the installation of the so-called protection 
there have been several fires. Another recommends the 
provision of sharp points on the top of the hand-rail 
stanchions, with the object of facilitating silent discharge, 
but does not advise a special lightning conductor. In 
view of the doubt which still existed as to the advisability 
of using conductors, Sir Oliver Lodge was asked to make a 
report, and he strongly recommends the avoidance of 
conductors. He prefaces his advice by saying that he 
has tried to get the smallest scintilla of a spark, or the 
smallest effect on an electroscope, inside a closed metallic 
cage which was receiving violent flashes on the outside, 
but no trace could be obtained. As a result this protection 


floor, walls, and roof—and no insulated conductors are 
liklely to be passed through. Hence if the tank has no 
leak and no vent, it is absolutely safe, whether earthed or 
not. But in so far as vapour is given off, and in so far as 
leakage of oil is possible, there is always a possible danger 
of fire, and the fire may be started not only by lightning 
itself, but by @ very insignificant subsidiary spark, such 
as is liable to occur in the neighbourhood of a lightning 
flash in quite unsuspected and unlikely places. Any oil 





or vapour, therefore, which escapes from the tanks must 








of oil in metal tanks would seem comparatively easy, | 
because the tank must be a complete metallic enclosure— | 





be regarded as liable to ignition, and precaution must be 
taken to prevent the flame from entering the tank. It 
seems to him, remarks Sir Oliver, that this can be done 
on the principle of the safety lamp by providing the 
vent with suitable wire gauze. 

Nevertheless, flames in the neighbourhood of oil tanks 
are not wanted, and therefore it is undesirable to encourage 
lightning flashes in their vicinity. ‘‘ For that reason,”’ says 
Sir Oliver, “ I should not recommend the attachment of any 
lightning conductors to the tanks. I should not even 
recommend the special earthing of the tanks. I do not 
want them to be regarded by the lightning as a good way 
to earth. Of course, any pipe-line entering a tank should 
be metallically joined to it where it enters.. There remains 
the question whether lightning rods at a distance from 
tanks, either well above them or in a large ring surrounding 
them, are desirable or not. On the whole I am disposed 
to think that they are better away. 

«There remains the question whether the use of points 
for promoting silent discharge should be utilised. In so 
far as such points tend to reduce the dangerous tension in 
the air, they are good ; but in so far as they tend to make 
an easier path for a lightning flash, which might otherwise 
not occur, they have disadvantages in a place where small 
sparks and fire are dreaded. But if an oil tank has a vent 
pipe rising some feet into the air, even though capped by 
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FIG.2—-ROW OF ENGINES ON THE TEST BENCH 


a metal cage, lightning, though unable to enter the pipe, 
might, if even a small residuary flash struck the cage, 
ignite some vapour which was issuing therefrom. It is 
undesirable that vent pipes should be struck; hence it 
would be well to provide an exit for the vapour below the 
highest point of the pipe, or to prolong the pipe, by rod or 
otherwise, above the level where the vapour is likely to be. 
On the whole, however, such vent pipe would constitute 
a danger, and it is better that the vent should not protrude 
—at any rate, not in a vertical direction. 

«On the whole, I am inclined to think that metal tanks, 
not over elevated and not specially earthed, with good 
joints and free from leaks, are as safe as anything can well 
be, provided the roof and other parts are examined from 
time to time from the point of view of corrosion, the 
liability to which may be a question of atmosphere.” 








LAUNCHES AND TRIAL TRIPS. 





ADMIRAL HastTIne6s, steel screw steamer ; built by Wm. Gray 
and Co., Limited ; to the order of Byron Shipbuilding Company, 
Limited ; dimensions, over 300ft. in length ; to carry over 5000 
tons ; engines constructed by the Central Marine Engine Works 
of the builders ; launch, Thursday, May 15th. 


H.M.S. Witp Swan, recent type torpedo-boat destroyer ; 
built by Swan, Hunter and Wigham Richardson, Limited ; 
engines, twin set Brown-Curtis geared turbines ; constructed 
by Wallsend Slipway and Engineering Company, Limited ; 
launch, Friday, May 16th. 

8.S. Brrrisn Coast, standard ship; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Shipping 
Controller, afterwards taken over by the Coast Lines, Limited ; 
dimensions, length 290ft., beam 42ft. 6in., depth 21ft. 2in.; to 
carry 3100 tons deadweight ;. engines, triple-expansion ; con- 
structed by Richardsons, Westgarth and Co., Limited ; three 
boilers fitted with Howden’s forced draught ; launch, Friday, 
May 16th. 

VIOLETTE, reinforced concrete coaster ; built by Jas. Pollock, 
Sons and Co., Limited ; dimensions, length 125ft., breadth 25ft., 
draught 9ft. 9in.; to carry 300 tons deadweight; engines, 
120-130 brake horse-power Bolinder direct reversible crude oil 
marine : sister vessel to Molliette ; launch, Friday, May 16th. 








TuE retirement of Mr. Herbert Jones from the position 
of locomotive superintendent to the Cambrian Railways, 
and the consequent transfer of his duties to Mr. George 
C. McDonald, the civil engineer, has led to Mr. James 
Williamson, the latter’s chief assistant, being made the 
assistant engineer and Mr. E. Colclough, works assistant. 
being given the title of works manager, locomotive depart- 
ment. 
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BRATING MACHINE 
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FIG. 1 


De-fibrating Cotton Seed. 





WE recently had an opportunity of inspecting at work 
& new type of machine which has been devised for removing 
from cotton seeds the mass of short fibres which is left 
after the seed has passed through the ordinary ginning 
process. These short fibres are purposely left on the 
seed, as they would spoil the quality of the cotton if they 
were removed at the same time as, and consequently mixed 
with, the longer staple ; but it is desirable ultimately to 
take them off for two reasons. Cotton seed with the fibre 
left on does not command such a high price at the oil 
mills as does bald seed, while the freight is naturally 
higher, and there is a tendency for the fibre-covered seed 
to heat when stored and in the course of transit. Besides 
these considerations, the short fibre has a distinct value 
in itself as a material for papermaking and several other 
industries. The first desideratum has been met in America 
by passing the seed through a second ginning process, 
with the saws set very close. This process has the effect 
of removing the fibre, but gives such a dirty product, on 
account of the large amount of hull torn off the seed along 
with the fibre, that the material has very little market 
value, although, of course, the price which can be obtained 
for the seed is enhanced. 

The chief merit claimed for the machine we are about 
to describe lies in the fact that it will remove from the 
seed just as much of the short cotton fibre as is desired, 
and deliver the fibre in a good clean condition, while 
reducing the seed to the most profitable degree of bald- 
ness. Thus, Bombay seed as it arrives in this country 
generally bears about 1} per cent. by weight of short 
fibre, but the machine under review will easily reduce 
that amount to one-quarter of 1 per cent., which is pro- 
fitably left on the seed for the purpose of binding together 
the feeding cakes made from the seed after the extraction 
of the oil. Similar results can be obtained with American 
and African seeds. Egyptian seed provides an exception. 
It is generally ginned bald in the first case. 

The machine has been invented by Mr. E. C. de Segundo, 
of Dashwood House, London, E.C., and, as will be seen 
from the engravings—Figs.-1 and 2—it is of quite small 
dimensions. It is capable of dealing with about 300 Ib. 
of dirty seed per hour, and six units of this size arranged 
in one frame cover a floor area’ of only 12 square feet. 

The principle of operation is shown in the diagram— 
Fig. 3—which only indicates the general idea, and is not 
to scale. The seed is fed into the machine through a 
central tube A, and falls.on to a set of rotating beaters, 
which are carried by a vertical shaft, with a ball-bearing 
foot-step, and driven at a high speed by an electric motor. 
The arms of the beaters terminate in small paddles D of 
sheet metal perforated roughly like a nutmeg grater, and 
set at a slight angle to the axis. Metal pegs E are fixed 
to the casing to prevent the seed from rotating in one mass 
with the beaters. The action of the paddles D tosses the 
seed about and rasps off the fibres, while their centrifugal 
action causes a draught of air down the tube A and up the 
annular space B, which carries the fibre away to the outlet. 
The speed of the driving shaft is so adjusted that the 
draught is only strong enough to carry off the fibre 
and discharge it through the main outlet, while any heavier 
material, such as the gritty dirt which is always associated 
with cotton seed, is only raised far enough to escape by 
the outlet C. The distance of the bottom set of paddles 
D from the surrounding casing is set so that the seed cannot 
pass down to the shoot F until it has been denuded of 
fibre to the desired extent. The fibre leaving the main 
outlet is collected in, and allowed to settle on the floor of, 
a large chamber. 

During the trials which we witnessed, the fibre was 
discharged into a cage of wire gauze, erected on an angle- 
iron frame—as shown in the engraving, Fig. 2—in order 
to economise space, and this gave us a good opportunity 
of testing the efficiency of the machine in eliminating 
dust from the fibre. A black felt hat held under the gauze 


FIG 2 


bottom of the cage was only very slightly soiled after a 
minute or so of exposure, while during that period a large 
quantity of fibre was collected in the cage. This test was 
carried out with very dirty seed that, had been*used for 
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FIG. 3—-SECTION OF COTTON SEED DE-FIBRATING MACHINE 
some experiments at the docks, which had the result of 
making the fibre coating on the seeds very compact and 
binding in the dirt. It was, nevertheless, effectively dealt 
with by the machine at approximately the rate of feed 
already mentioned. 























| of over £250 are payable. 


Mr. Segundo has made arrangements with some paper. 
makers to use fibre produced by his machines, and Samples 
of the paper which we have inspected are similar in quality 
to the best rag paper. In view of the shortage of paper. 
making material and the other advantages to be gained 
by de-fibrating cotton seed by this process, it seems Possible 
that this machine will secure a considerable vovue in 
cotton-producing centres. 








United States Patents. 


THE annual report of the Commissioner in respect of 
United States patents for the year ending December, 19], 
has just become available, and contains certain interesting 
information. The main feature which stands out is that 
for the first time for many years, namely, since 1862, the 
American Patent-office was worked at a loss; that is to 
say, the fees received were less than were the necessary 
office expenses. The deficit was 73,419 dols., the usual 
annual surplus. being between 100,000 dols. and 200,000 
dols. The minimum figure since 1862 was 1538 dols. in 
1898, and the maximum 471,005 dols. in 1883. As a com. 
parison, it may be noted that the usual surplus funds of 
the British Patent-office are approximately £100,000 per 
year—say, 500,000 dols. .The reason of the deficit lies 
mainly in the decreased receipts of patent applications, 
Thus, even in 1916 the receipts amounted to 2,058,682 dols,, 
whereas in 1918 they were reduced to 1,745,247 dols. 

The following table shows the variation of the number 
of applications of patents and re-issued patents for the 
last nine years, the applications including patents, designs, 
and re-issues :— 


Year. Applications. Patents and re-issue 
1910 .. .. 64,629 35,930 
19ll .. 69,121 34,084 
1912 .. 70,976 37,731 
1913 .. 70,367 35,788 
1914 .. 70,404 41,850 
1915 .. 70,069 44,934 
1916 .. 71,033 45,927 
1917 .. 70,373 42,760 
1918 .. 59,615 39,941 


Naturally the decrease in the number of applications 
in 1918 is due not only to the general effect of the war, but 
also to the reduced number received from foreign countries. 
The kind of proportion of patents based on foreign appli- 
cations is shown in the following table of United States 
patents granted to residents of foreign countries :— 


Year. No. of applications 
1913.. oe oe 64213 
1914.. 4595 
1915.. 4334 
1916.. 3767 
1918.. 2883 


In 1918 15 patents were granted to subjects of Austria- 
Hungary, 235 to those of Germany, and in the same period 
841 to this country. Corresponding figures for 1916 were : 
—Austria, 81; Germany, 847; Great Britain, 990; and 
for 1913 they were 168, 1433, and 925 respectively. 

As regards the patents to enemy subjects, it must be 
remembered that they would be based on applications 
filed in America possibly many years ago, for in some cases 
it takes a number of years to prosecute an American 
application to the stage of allowance. 

The United States grants far more patents than any 
other country in the world, and the following table gives the 
figures for the total number of patents granted between 
the years 1871 and 1917 inclusive for several of the prin- 
cipal countries :— 


No. of patents 


Country. 
granted. 
France 468,327 
Germany .. 310,184 
pe ee . 319,956 
United States .. . 1,140,841 


The proportion of patents to population for 1918 in 
the State of Mississippi was 1 per 21,652—the lowest 
proportion in the Union—in California 1 in 1105—the 
highest proportion—and in New York 1 in 1500. The 
reason for the large number of patents granted in the 
United States of America is usually ascribed to the low 
cost of patenting. In that country Government fees 
for securing a patent amount only to about £7, and no 
renewal fees are payable throughout the whole seventeen 
years’ life of the patent. This is by far the cheapest 
of any of the patents in the principal countries of the 
world, the most expensive being Germany, in which 
during the fifteen years for which a patent runs total fees 
The fees in Great Britain are 


| commonly considered high, but they form practically a 





mean between the two extremes given above, being £100) 
for a patent. the term of which is fourteen years. 








Export oF Coat.—In conformity with the policy of relaxing 
eontrols and facilitating the return to normal conditions, certain 
changes have recently been made in the conditions affecting the 
sale of coal for export, and it is now proposed, inter alia, to 
terminate the system of limited prices at present in operation 
in the case of coal shipped to France, Italy, and other allied 
countries. ‘ 


Tue INstTITUTION OF MECHANICAL ENGINEERS.—Believing 
that an opportunity of visiting the devastated districts of 
Northern France would be greatly appreciated by members, 
the Council of the Institution of Mechanical Engineers has 
directed inquiries to be made with a view to arranging a visit, 
with headquarters at Lille, during the last week in July, return- 
ing before the August Bank Holiday. It appears almost certain 
that such a visit must be limited to 100 members (without ladies), 
and that it would be necessary to divide into two parties, the 
one at first visiting Amiens and then proceeding to Lille, and the 
other visiting Lille and then going to Amiens. Travelling 
between the French coast and Lille and Amiens would be by 
rail, and expeditions from these two centres to engineering works 
and battle areas would be by motors. It is hoped that a visit 
to Ypres (Belgium) may be also possible. At present the esti 
mated cost, including hotels, food, and transport for eight days, 
is £60 for each member attending. In case a larger number than 
100 members wish to join the party, it may be necessary to ballot. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correapondent.) 


Summer at the Ironworks. 


THE sudden arrival of summer conditions has 
had the usual effect in reducing output, many ironworks 
having lost heats at the puddling furnaces and forges, and 
in some cases at the mills. In works not favourably situated 
the atmosphere has been intolerably sultry. The new 
market prices are regarded as settled, unless the un- 
expected happens, until June, and a fair amount of 
buying has resulted, but many buyers are waiting for the 
market to become more settled, and though a vast amount 
of material is required for the world supply, there is a 
lack of enterprise, in anticipation of a lower level of prices 
later on. Export trade is very restricted. Recent additions 
to prices, though settling selling rates for some time, 
have done little to remove difficulties of production. For 
puddled bars £16 5s. to £16 10s. is demanded. Stafford- 
shire marked bars keep at £23. Good second-class bars 
are selling in restricted quantities at £20 10s. per ton and 
Lancashire bars are quoted £20 at makers’ works. Tube 
strip is called for in fair quantities at from £21 10s. to 
£22 10s. per ton delivered in this district in lots of 25 tons 
and upwards. 


Disappointing Iron Conditions. 


Disappointment is expressed at the slowness 
with which the export trade in galvanised sheets is open- 
ing out, in face of the fact, too, that the official basis of 
£30 per ton, delivered f.o.b. Liverpool or Bristol, is said 
barely to cover cost of production. That is the price 
quoted for sheets of 24 gauge. Business for the home 
market is more satisfactory. Black corrugated sheets 
are in slow demand at £21 10s. Several of the.s':eet mills 
in the district have not yet been restarted. Sheet bars, 
blooms and billets are in good supply at £14 5s. to £14 10s. 
per ton delivered. 


Yankee Iron Salesmen. 


An appreciable tonnage of American iron and 
steel has, it is understood on Birmingham Exchange, 
been booked for May shipment to British buyers. How 
far sellers can fulfil their promises, remembering the un- 
certainties of transport and other difficulties, it is, how- 
ever, hardly possible to see. Steel strip is booked to a 
formidable amount. Sales of American bar iron have 
also been made in a number of quarters. The price of 
American bars delivered at British ports is said to be 
about £2 below the home figures. A striking instance of 
American competition is mentioned this week. It is a 
consignment to this district of 500 tons of bar iron for a 
variety of purposes, including bolts and nuts, at prices 
slightly below the local price delivered. It is thought 
that in view of the possibilities of getting adequate supplies 
from the local mills, further American supplies are very 
likely. A difference is sufficient to make the British pro- 
ducer walk circumspectly, but with demand exceeding 
supply, he is not disposed to’take a gloomy view of the 
situation. 


Preferential Pig Iron Deliveries. 


The pig iron market is gaining in confidence as 
the readjustment of prices becomes more settled. Derby- 
shire smelters are pressing for something more than a 50s. 
per ton advance on the old control prices. There is no 
concerted movement, however, and tentative quotations 
in an upward direction are resisted. Current bookings 
take the form for the most part of renewals of existing 
contracts. Buyers endeavour to place orders sufficient 
to cover requirements until the autumn, but makers look 
askance at large contracts, as they believe prices will 
go higher, while with the poor fuel available it is all but 
impossible to maintain an average output. Pig iron pro- 
ducers make no secret of the fact that they are giving 
preferential deliveries to buyers at the maximum current 
figures. It is expected that conditional purchases will be 
on a diminishing scale. The brands mostly used in this 
district are quoted as follows :—Derbyshire, £7 2s. 6d. 
to £7 15s.—Derbyshire prices are rather more irregular 
than in the other districts Northamptonshire, £6 10s. 
to £6 15s.; Staffordshire, £6 15s. to £7 5s., f.o.b. at furnaces. 
The blowing in of more Midland furnaces is talked of, 
but smelters say there are difficulties in the way. They 
relate to raw material quite as much as to labour. No 
hope is held out of any considerable accession of output 
before the autumn. ; 


Internal Steel Trade Competition. 


Competition for business is becoming increasingly 
keen in some departments of the finished steel trade. A 
good deal of irregularity of prices is resulting. Manu- 
facturers of steel hoops have to rely mainly upon the 
home demand, and the export trade is not developing at 
all satisfactorily. There is, in truth, a remarkable absence 
of export business. Sales of semi-finished steel are on 
very moderate lines, but production in South Wales has 
been diminished by coal strikes. Existing rolled steel 
prices are under present conditions considered by local 
steelmasters to be barely remunerative. But in the face 
of prospective American competition, producers would 
find it difficult to increase them. Steel prices are :—Soft 
billets, £14 10s.; carbon billets, £15; Welsh tin-plate and 
sheet bars, £13 10s.; hoops, £23; angles, £16 10s.; tees, 
£17 10s.; joists, £16 10s.; ship, bridge and tank plates, 
£17; and boiler plates, £19 10s. upwards—all net and 
delivered. Steel hoops of South Staffordshire make 
command £22 10s. to £23 at makers’ works, and steel 
bars, gin. to 3in. rounds and squares, £19 15s. to £20, at 
makers’ works. 


Advance in Iron Castings. 


A further rise of £2 has taken place in the price 
of heavy rolls and other South Staffordshire iron castings. 





The last advance was declared only a few weeks ago, but 
new demands have been put forward by the workmen, 
which the makers consider necessitate higher prices. The 
effect of the successive advances has been more than to 
double the prices of most iron and steel rolling mill plant, 
as compared with prices prevailing before the war. There 
is considerable unrest in the foundries, and from the em- 
ployer’s point of view the men’s claims are considered 
excessive. 


Serap Iron. 


Wrought iron scrap is still. called for quite as 
fast as it is coming forward. The price at which business 
is done is £7 15s., f.o.t. at makers’ works. 


Iron Workers’ Demands. 


The new system of wages, based upon the eight 
hours’ system, has now been generally adopted at the 
Staffordshire ironworks, but there are still recurrent 
wages claims calling for almost endless negotiation. One 
of the largest local works has received a demand for pay- 
ment in respect of the eight-hours production fully 
equivalent to that in the former twelve hours. The 
recently adopted basis of payment gives as a fair com- 
promise a payment equivalent to ten hours for eight 
hours’ production. The extra is regarded as a proper 
allowance for intensive effort. If the new claim is per- 
sisted in, it is suggested that it may have to come before 
the Midland Iron Trade Wages Board for consideration 


Women Strikers and the Five Shillings Award. 


The Midland Employers’ Federation has been 
having trouble at West Bromwich, near Birmingham, 
with some women workers, about 2000 to 3000 of whom 
having been on strike to secure a local and national award 
of 5s. per week. They demanded that the Ministry of 
Labour should consider their claim. This week, however, 
they are going back to work, upon an intimation from the 
Ministry that the dispute shall be immediately arbitrated 
upon if all the hands will go in at once. The Workers’ 
Union states that what it will discuss with the Ministry 
is that every woman worker over eighteen, irrespective 
of employment in engineering shops, foundries or boiler 
works, should be given the 5s. advance, and that those 
under eighteen should be awarded 2s. 6d. advance, and 
that these advances should be made retrospective to the 
first pay day in January. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets here are now accus- 
toming themselves to the new range of prices, and there 
seems to be rather less variation than there was, but a good 
deal of inconvenience is caused by the unwillingness of 
sellers to make definite forward contracts. There is, of 
course, always uncertainty as to future prices, but in 
ordinary times that does not prevent forward business ; 
just now, however, the hand-to-mouth buying which was 
characteristic of the last period of the war is still all that 
can safely be done, and it need not be said how destructive 
that is of any far-reaching transactions in engineering. 
The only remedy is to calculate for excessive costs, and this 
remedy for the risks of the manufacturing engineer is often 
fatal to his chances of competing with foreign makers. 


Metals. 


Fortunately, in the non-ferrous metal prices 
the conditions are different, for it is highly improbable 
that copper, or even lead and spelter, can be much cheaper 
than they now are, at any rate for a year or two; and 
hence there is no great risk in providing oneself with 
supplies for the remainder of the year at present prices. 
The basis metals, however, for the mechanical engineering 
business are not copper and spelter and lead, but iron and 
steel, and the uncertainty in those markets counteracts 
the comparative certainty in the metal market. Standard 
copper has been improving to a slight extent, and the 
market has been strengthened to a certain extent by 
reports that America would further reduce her production, 
and might soon have a better domestic outlook. The 
latter is not so very satisfactory for us, because it probably 
means that more of our export trade in machinery is 
going to the American mechanical engineer. Cheaper 
copper, cheaper pig iron, and cheaper steel must have 
their effect on the position which is held by America 
in the engineering trade. These conditions might be 
set off by cheaper labour on this side, but the great differ- 
ence in cost between British and American labour tends 
to disappear, and should it continue to do so there will be 
nothing to help the British maker against his American 
competitor. There is a big stock of copper still in the 
hands of the Ministry of Munitions, and no progress is 
being made towards its reduction. The May figures are, 
in fact, 2500 tons above the April figures. Tin has been 
a fairly strong market all through, and, according to 
report, there is quite a large general demand from all tin- 
using countries, which may keep values up for a consider- 
able time yet. It is not suggested that there is really any 
scarcity of tin in the world, but the producers have been 
educated up to extravagant prices, and they evidently 
believe that the present range of values is too low. This 
feeling of course induces them to hold back a good deal 
more metal than would be the case in ordinary times, 
so that there is plenty of unsold tin in the East and only 
a@ comparatively small supply where it is wanted. Of 
course, there is the German and Austrian demand to come 
along later in the year, and those countries are practically 
bare of the metal just as they are bare of copper. What 
the demand will be, and whether financial arrangements 
can be made so that it is safe to attend to it, no one can 
say at present, but some considerable quantity will have 
to go into those countries. A slight return of firmness 
is to be seen in the market for spelter, but there is no very 
serious demand yet, and it seems to be waiting for the 





galvanisers to get to work again. The prospects for this 
trade are not very good as yet. The market for lead keeps 
steady in spite of the fact that enormous stocks are held 
by the Government. These have now grown to 109,012 
tons, and there is no proof that they have ceased growing. 


Pig Iron. 


The excitement in the foundry pig iron market 
continues, and prices have not settled down on any regular 
basis. The very sharp rise which took place at the end of 
last week in Cleveland iron affected the tone of the 
market here and led sellers of iron to believe that they have 
taken much less than they need have done for May and 
June delivery. Apparently there will now be no Cleve- 
land iron available for Manchester at less than 170s. 
delivered, and perhaps not at that figure, while Derbyshire 
No. 3 has been sold here at £1 per ton less. Sellers of the 
latter were, however, much more cautious this week, and, 
although on the Tuesday market it was just possible to 
buy a little at 157s. 6d., very few sellers would take less 
than 160s., and some wanted as much as that on trucks. 
There is practically no Lincolnshire iron. to compete with 
Derbyshire now, and if there were it is probable that sellers 
would want more than 160s. It is a little difficult to 
believe that the foundry trade of the district can be carried 
on very long at these or higher prices, but at present the 
scarcity of foundry iron is such that consumers are help- 
less. ‘There has been an upward movement in Scotch iron, 
and some makers have advanced their prices by 2s. 6d. 
per ton, but the rise is very inconsiderable compared with 
that in Cleveland. Glengarnock was quoted on trucks 
at £8 15s., and Clyde at £8 13s. per ton. 


Scrap. 


The market for scrap is still very much disturbed, 
but no regular prices have yet been established. The 
dealers may perhaps take rather an exaggerated view of 
the situation, but, on the other hand, buyers expect a 
little too much. Very little business seems to be going 
on here, but there seems an inclination on the part of the 
buyers to pay rather more than was the case last week. 
Wrought scrap suitable for piling is held by many dealers 
for £10 per ton, but the highest price offered at present is 
under £8. In these circumstances, of course, a good deal 
of this class of iron must be accumulating ; but if pig iron 
does not cease its advance the dealers will probably be 
able to get their price in the end, or something quite near 
it. For heavy steel melting scrap from £7 7s. 6d. to 
£7 10s is offered, and perhaps business might be done at 
£8. The trade in cast scrap is largely in abeyance, perhaps 
waiting for foundry iron to settle. About £7 10s. is what 
is offered for good machinery metal, but sellers claim at 
least £8 to correspond with pig iron. 


Central Hot Water Systems for Houses. 


The Air Pollution Advisory Board of the Man- 
chester City Council, of which Mr. E. D. Simon, M. Inst. 
C.E., is the chairman, has published a report on the 
above-named subject which is worthy of attention at the 
present time in view of the great building schemes with 
which the country is confronted and the necessity for 
economising our coal supply. It states that the pecple 
of Manchester use at least 1,000,000 tons of coal annually 
for domestic purposes, and, assuming that one-half, or 
500,000 tons, are wasted, as estimated by the Royal Com- 
mission, and reckoning coal at only £1 per ton, the pre- 
ventable loss is £500,000, in addition to, £750,000 worth 
of damage done by smoke. Better methods would thus 
result in a total saving of 1} million pounds per annum 
in Manchester alone, in addition to the saving of labour 
and the greater cleanliness in the houses. One improve- 
ment on the present practice would be attained by provid- 
ing for ev2ry group of houses a central supply of hot water 
with coke heated boilers. The hot water would be carried 
in pipes tu the different houses to the baths and sinks at 
a temperature between 120 deg. and 150 deg. Fah. The 
water could be then quickly raised to boiling temperature 
by a gas ring, and the provision of gas cockers weuld 
render the use of coal unnecessary in the warm menths. 
Coal fires would then only be required in the cold weather 
for heating the rooms. It is pointed out that with prcper 
insulation water can be conveyed long distances without 
serious loss of temperature. Tests have been made at 
Baguley Sanatorium. Hot water has been conveyed 
through seven-eighths of a mile of piping and dropped 
from 154 deg. to 140 deg. Fah.—a loss which could 
probably be greatly diminished. The Manchester City 
architect has supplied particulars of a scheme for a supply 
of hot water for an estate of 600 houses where surplus heat 
from a destructor is available, and estimates that an 
additional sixpence per week on the rent would cover the 
cost on present-day prices. The report dces not appear 
to advocate the use of hot-water heating for the rocms. 
For this purpose the temperature of the water weuld 
have to be higher than that stated above, and the initial 
expenditure on piping and radiators would probably be 
comparatively high, otherwise such an arrangement 
would tend further to reduce the smcke nuisance, and the 
extra cost would be discounted by the elimination of the 
expense upon fireplaces and chimney work. . 


The Westinghouse Mass Meeting. 


At the Free Trade Hall, Manchester, on the 
evening of the 19th inst., between three and four thousand 
Westinghouse workers ot all grades foregathered on 
common ground with the management and directors. 
The meeting was an unqualified success. Captain H. 8. 
Hilton, managing director of the company, who presided, 
pointed out that such a function was the first of its kind 
not only in connection with the company which he directed, 
but in connection with any other firm in the country. 
The meeting gave opportunity for the gathering together 
of the larger populace of the company as well as of the 
directors and staff. It was really an outcome of a sugges- 
tion by the Works Committee, to which there had been a 
most gratifying response. It was hoped that the meeting 
would become an annual function. He was sure it would 
do an enormous amount of good. Mr. J. Annan Bryce, 
chairman of the company, then addressed the meeting. 
He spoke of the setting up of works committees as a sign 
of the recognition of that human relationship between 
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employers and employed which was going to be the only 
source of happiness for the country, and said that he 
looked upon increased production per man as the only 
means of overcoming the difficulties British industry had 
now to face—heavy taxation and a handicapped export 
trade—and described as a fallacy the old idea that there 
was only a certain amount of work to go round, and that 
if a man did more he would deprive others of work. Mr. 
S. Ratcliffe, chairman of the Works Committee, urged the 
need for frequent meetings between the workers and the 
management, where the problems of the industry could 
be discussed. If they were to be solved it must be recog- 
nised, he said, that industry was a national service, the 
first consideration of which was its benefit to the com- 
munity as a whole. Mr. W. Rostron (chairman of the 
Staff Committee), Miss Wilson (Women’s Welfare Super- 
intendent), and Mr. Mensforth (general works manager) 
also addressed the meeting. 


BarRrow-IN-FuRNEsS, Thursday. 
Hematites. 


There is no material change to note this week in 
the general condi ion of the hematite pig iron trade. The 
activity is maintained, but the total output is behind that 
of some weeks ago, for there are still four furnaces damped 
down in West Cumberland. The whole of the iron smelted 
is going into prompt use, and local consumers at Barrow 
and Workington are taking a good proportion of the 
ordinary iron. The output of special brands is consider- 
able. Business is only being carried on over short terms 
with deliveries wanted as soon as possible. Things have 
not yet settled down. Prices are changing a little, and 
mixed numbers of Bessemer iron have been quoted at 
190s. per ton net f.o.t. At the latter figure some business was 
done last week. Special brands are at 197s. 6d. per ton 
net f.o.t. 


Iron Ore. 


At the mines there is activity, and in some parts 
of the district there is somewhat of a shortage of metal for 
smelting. Prices are at the new rates of 45s. to 50s. per 
ton net at mines for native sorts. The demand for foreign 
ores is steady, and 43s. 6d. per ton c.i.f. is quoted for 
Spanish sorts. Last week three cargoes of this class of 
ore arrived in Barrow. 

Steel. “ 

In the steel trade there is briskness in most of the 
departments. The rail mills are busy, and at Barrow the 
departments at work this week are the Bessemer, Siemens, 
rail and merchant mills and foundries, together with the 
hoop mills. The plate mills are still off. Steel generally is 
in stezdy request, with heavy rails at £15 to £15 10s. 
light rails £16 15s. to £19 10s. per ton. Billets are at £15 
and ship plates £17, with boiler plates at £19 10s. per ton. 


Fuel. 
There is a good demand for fuel of all kinds. 
Steam coal is at 34s. per ton delivered, and East Coast coke 
is quoted at 45s. to 47s. 9d. per ton delivered, with Lanca- 
shire qualities at 44s. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 
The Royal Visit. 


THE visit of their Majesties, the King and Queen, 
has been the feature of interest this week, and, as explained 
in my letter last week, Tuesday was a Bank Holiday here. 
His Majesty is comparatively familiar with the east end 
of the city, which he has visited on several previous occa- 
sions. It is, indeed, said that the King is more than 
ordinarily interested in metallurgy and engineering. The 
works selected for inspection on this occasion were those 
of Cammell Laird and Co. at Grimesthorpe, and although 
their Majesties did not see them in operation, this was 
probably an advantage, as it enabled the firm to display 
in each department specimens of the various productions, 
whilst at convenient positions were massed employees 
and their wives and children to the number of about 
15,000. Special guests of the firm were accommodated 
on a dais just inside the works, and the King and Queen 
were received by the chairman of the company, Mr. W. L. 
Hichens, with whom was Mrs. Hichens. Mr. J. M. Allan, 
the managing director, and others were presented to their 
Majesties, and then the tour of the works commenced. 
Everything passed off very successfully, each depart- 
mental manager personally explaining the operations 
resulting in the finished products shown, which consisted 
chiefly of different descriptions of railway and tramway 
material. The Royal visitors were much interested also 
in the steel foundry, the melting department and the 
machine and forging shops, where, in the last-named, they 
were shown examples of marine shafting, turbine drums, 
and heavy forgings. During the tour the Queen was 
pleased to accept a very fine oil painting, by Mr. E. F. 
Skinner, of a typical scene in one of the Grimesthorpe 
shell shops. The picture was made at the height of the 
war, when the shell departments were dominated by 
women labour, which reminds me that Mr. John Little, 
who was at the time general manager at Grimesthorpe, 
assured me that the work of the women was far more 
satisfactory than that of a large number of youths he 
organised spe ially for shell production. A feature of 
Cammell’s shell shops, under war conditions, were the 
recruits from well-to-do families in the district. 


Overseas Trade Problem. 


Regarding the subject referred to in the “ Latest 
News ”’ column from Sheffield last week, viz., the question 
of steel prices, a merchant tells me that not long ago he 
had a quotation for a quantity of Siemens and Bessemer 
steel accepted for France, but subsequently the order was 
cancelled because of a sensational fall in the French market, 
making it possible for the same description of material 
to be bought on the spot at 30 per cent. less. It will be 
seen, therefore. that the high level of English steel prices 
is a very serious factor in overseas trade, So far as Japan 





is concerned, however, there seems no such reason for 
concern, as prices are rising. I have been given some 
striking figures as authentic. They were, I believe, 
received here privately in a letter from Japan. The 
figures are :— 


Cost of Steel per Metric Ton. 


1916-17 1918. 

Yen. Yen. 

Raw material 31.365 73.65 
ae 0.600 2.01 
Miscellaneous axpenses 3.400 7.66 


As to the position in America, there is a feeling in some 
quarters here that, as a result of the Peace Treaty negotia- 
tions, an understanding may be arrived at by labour 
interests whereby the workers in the United States will 
line up with those on this side of the Atlantic, where trades 
unionism has been such a bull point for labour. In that 
case the wide margin between British and American steel 
prices may be run off to nothing. Then as to trade pros- 
pects with such countries as Italy and France, I know 
what the feeling is of some of the steel manufacturers 
here, especially those making high-speed and other high- 
class material. It is that we shall have great difficulty 
in re-establishing our old commercial relations and prob- 
ably never shall do so. During the months of the war, 
when they were in need of far larger supplies of high- 
grade steel than we could send them—-when our manu- 
facturers were permitted to send them scarcely any- 
those countries were furnished with the specifications and 
materials necessary for making it themselves, and now, 
at a time when, from financial considerations, they are 
cutting down their imports to the lowest possible limits, 
it is not surprising that they are making for themselves 
very much of the high-class steel for which in pre-war 
days they looked without question to Britain. To some 
extent the same thing applies to Canada, South Africa, and 
India. The war has taught them all how to do certain 
things for themselves, and in a measure we shall suffer 
for having, under the stress of war, shown them the way. 
Even Japan now makes high-speed steel, though it is the 
loss of the continental and the American markets we shall 
feel most severely. 


A Solution will be Found. 


But in spite of all these difficulties there is no 
real pessimism regarding the future of the industry. 
“We quite realise,” said a steel manufacturer to me 
recently, ‘* that we cannot live by taking in each other's 
washing. We shall have to expand our overseas trade, 
and in the end we shall find some means of doing so. High 
prices and other circumstances have checked us for the 
moment, but we shall go on again directly, and if we have 
to drop any of our old customers we shall find new ones.”’ 
That cheery optimism finds plenty of endorsement, and 
it is just that spirit that will win through. In the mean- 
time the great problem is how to reconcile our steel prices 
with those of some of our competitors. One of the most 
hopeful solutions comes from the research work constantly 
being carried out in the laboratories, and by means of 
which there will be produced not only cheaper steel, but 
larger quantities from the same capacity of plant. This 
is the scientist’s reply to the price difficulty. Moreover, 
it is contended that the amount of surplus steel which 
America—and no other competing country need be con- 
sidered in the matter at present—will have for the open 
market will be very greatly below the world’s enormous 
demands over the next few years for general reconstruction 
work. That fact is already evidencing itself, particularly 
regarding marine construction. I know of one case here 
in which a firm has had to refuse orders for several 
thousand tons of ship plates for the Far East, while for 
such material the Sheffield district cannot fill orders fast 
enough for Japan, Spain, Italy, and elsewhere. There is, 
therefore, little doubt that the difficulties referred to will 
be met in due time, though a strong and united effort may 
be necessary, for America’s capacity is so much greater 
than ours, and she has the tremendous advantage of a 
cheap supply of coal, whereas the prospect before us is 
not only a dearer coal, but a reduced output, if the men 
are to work a shorter day, as they will do from July. 


Railway Traffic Trouble. 


The other day I asked the secretary of the 
Chamber of Commerce here—Mr. A. Law—if he had 
received any intimation from manufacturers of improve- 
ment in railway goods traffic. He replied at once in the 
negative, and added that, on the contrary, the Chamber 
had received further complaints of delay. I spoke with 
one or two other interested men and found complete 
endorsement of that view. When will matters take a 
turn for the better? It was all very well in war time, 
and the steel firms suffered the inconvenience with very 
few growls; but now it really seems as if the railway 
authorities do not care a brass farthing what happens. 
They know things will never return to the status quo ante 
and they realise there is a possibility of some form of 
nationalisation, and between the two they seem to have 
lost interest. The steel warehouses are choked with stuff 
awaiting transport, but appeals to the companies to accept 
traffic for this direction or that more often than not meet 
with abrupt refusals. The day when any reason for 
refusal was vouchsafed has long since passed. Presum- 
ably it is on account of the block being put on, but the 
congestion at a steel warehouse could often be relieved 
by a company accepting the traffic and allowing the goods 
to lie in its station warehouse ready to be put on the rail 
at the first convenient moment, instead of which, by the 
time a firm ascertains that the block is off for a certain 
direction and gets its load to the goods station, the block 
is on again and the load hes to be returned to the ware- 
house. Now this kind of thing happens in face of the fact 
that at least two railway goods stations have room for 
many thousand tons of traffic, and officials who are experts 
in traffic direction and who in the old days used to employ 
their time usefully to the firms here and profitably to the 
railway companies, by advising customers as to the best 
routes and otherwise arranging consignments, are walking 
about doing little more than filling up their time. Then, 
since casual labour on the railways is not now permissible, 
it follows that a considerable number of men, whose ser- 
vices must be retained from week to week, are doing little 





better than wasting their time, One company will not 
even collect on account. ‘The’whole business in Sheffield 
wants looking into, and it is high time something was done 


General Conditions. 


In spite of the difficulties of export trade a) ready 
referred to, there is, in addition to that for ship plates and 
railway material, a very big overseas demand for the 
lighter descriptions of tools, especially for such smal] 
things as pliers, nippers, and so on, for which Germany 
used to have almost a monopoly. So enormous is the 
sudden call for these things that manufacturers interested 
in their production cannot turn out anything like the 
quantity asked for, with the result. that orders have to go 
a-begging. Here, one would think, is an opportunity 
for the further installation of repetition plant on a scale 
much larger than ever before attempted, with a view to 
capturing and keeping this trade. At the same time, 
would it not be possible to pay greater attention to the 
manufacture of cold rolled steel strip? Germany, in 
pre-war days, did a huge trade in this material, which is 
used for stamping out all kinds of things, even steel for cycle 
chains. Track work for railways and tramways is a very 
active department, locomotive builders are fully occupied, 
as are constructors of saloons and other rolling stock, and 
makers of tires, wheels and axles. Marine forging and 
casting departments are busy, but electric steel and crucible 
furnaces show no improvement; high-speed steel is not 
in demand, and there is a slowing down tendency at some 
of the rolling mills. Two works here are busy on aero. 
engines, but in the third quarter it is expected one of them 
will turn its attention to motor engines and complete cars, 
for which a new building is being erected to supplement 
the existing commodious premises. This is Laycocks, 
at Millhouses. Makers of magnet steel are finding busi- 
ness rather easier, but Scandinavia is a better buyer of 
tools and steel. There are one or two minor labour troubles 
proceeding in the Sheffield district, but further afield 
at Lincoln—there are three sectional disputes, involving 
the idleness of about 4000 employees, a number of them 
being woodworkers. These men have struck for the aboli- 
tion of piecework and the payment of a flat rate of 1s. 9d. 
per hour. 


Iron, Steel, and Coal. 


It is understood that several additional blast- 
furnaces will be in operation almost immediately, which 
should have the effect of relieving the situation in the iron 
market, which locally is very restricted as to supplies. 
Basic pig iron particularly is badly wanted, and under such 
conditions the new high prices have not deterred business. 
The steel market position shows little change at the 
moment. Scrap of all kinds, except perhaps turnings, is 
plentiful, but users are apparently not prepared to pay 
the figure asked by holders, who have raised prices to con- 
form to the new iron values. Fuel supplies are under a 
steady improvement, though consumers must not over- 
look the fact that outputs are bound to fall appreciably 
when the new seven-hour shift arrangement comes into 
operation at the mines. Even yet users are not getting 
all they require in view of their very generally low 
reserve stocks. France and Italy are getting a little coal 
under special permit, and Admiralty needs at the coast 
are still heavy. Slacks are rather freer, but on the open 
market there is very little of anything on offer. Best 
South Yorkshire steam hards are 23s. to 23s. 6d.; best 
Derbyshire, 22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; 
cobbles, ditto ; nuts, 21s. to 22s.; best hard slacks, 18s. 3d. 
to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; soft nu ty, 
17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; small slacks, 13s. 
to 14s. In house sorts branch is quoted 27s. to 27s. 6d.; 
and best Silkstone, 23s. 6d. to 24s. 6d., all per ton at pits. 
Blast-furnace coke moves steadily at 42s. per ton on rail 
at ovens. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Locomotive Trade Developments and Prospects. 


So heavy was the “‘ wear and tear” of locomo- 
tives and rolling stock generally during the war that it is 
not surprising to find great activity in that branch of 
industry at the present time. The prospects for future 
trade are, indeed, very rosy. There is much leeway to 
make up at home—apart altogether from the require- 
ments of other parts of the Empire and of allied countries 
and if the railway services are to be brought up even to 
the pre-war standard, let alone the improvements that 
are necessary. The casualties in locomotives shipped from 
this country to France were heavy, and the losses have 
to be made good. As for what are termed industrial 
engines, their manufacture for ordinary civil use was, of 
course, to a large extent held up. On the North-East 
Coast builders generally are inundated wih inquiries for 
locomotives of all descriptions, though there is a certain 
amount of hesitancy on the part of many prospective 
buyers on account of the high costs of production. The 
competition, however, is likely to be much keener than in 
pre-war days, when two or three builders practically held 
a monopoly in the North-Eastern area. Now one or two 
large armement firms have entered into competi'ion and 
are making more or less extensive provisions at their works. 
Hawthorn, Leslie and Co., who have long led the way on 
the Tyne, are now particularly well equipped. During 
the war the Forth Bank Works were enlarged and 
mcedernised and at the present time they are in full swing. 
Among other work ten engines and tenders are being built 
for the Bengal and North-Western Company of India, 
a batch of express and passenger and gocds engines and 
tenders for the Highland Railway, and the firm has also 
recently booked an order for twenty-one heavy tank 
engines for the Taff Vale Railway. Locomotive building 
is also to engage a considerable amount of attention from 
the new Armstrong combination. The firm’s Scotswood 
works are being converted into locomotive works. The 
shops are being rapidly equipped, and it is anticipated, 
when the department is in full swing, deliveries ot from 
300 to 400 locomotives a year will be possible. Already 
the firm has received a considerable number of orders, 
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among them one for fifty goods engines for the North- 
Eastern Railway Company, and it is hoped to begin delivery 
in the autumn, Robert Stephenson and Co., Darlington, 
have also a large number of orders in hand for locomotives. 


Cleveland Iron Trade, 


In a period of little more than a fortnight the 
trade has witnessed the phenomenal rise in the price of 
Cleveland pig iron of 20s. per ton. In some quarters it 
is felt that prices have touched high-water mark, but, of 


course, the future is somewhat obscure. Certainly prices. 


have risen to a giddy height, and there are not a few who 
consider that it would be imprudent to countenance any 
further advance for sometime tocome. There is, however, 
an undoubted shortage of pig iron, and the whole question 
hinges on increased output. A little over a week ago the 
authorities plainly intimated that the intention of the 
export licence system was for the protection of the interests 
of home consumers, and in, view of the marked scarcity 
of supplies, which is now being experienced, the powers 
which are vested in the Ministry are being freely exercised 
to prevent the export of iron which is urgently needed at 
home. Thus applications for export are now being turned 
down in considerable numbers, and shipments generally 
are likely to be on a much more restricted scale. This 
may to some extent tend to relieve the stringency in the 
home market, but it is clear that the output talls short of 
the needs of the trade, and a much greater volume of iron 
could be readily absorbed if the makers were in a position 
to supply. The principal market of the week was charac- 
terised by great firmness, and for such supplies as were 
available there was keen competition. The general 
quotation for No. 3 Cleveland pig iron was 160s., though 
that price would be shaded a little for the lower qualities, 
which are more plentiful. On the other hand, the export 
figure was fully 165s., and that figure would probably 
be paid if the necessary licence were fortheoming. Some 
extensive inquiries for iron for export were reported to be 
cireulating in the market, but with little hope of being 
entertained. . 


Hematite Pig Iron. 


There is little business being done in the East 
Coast hematite pig iron trade, simply because there is 
little or no iron to sell. Practically the whole of the 
current make is earmarked to meet existing contracts, 
but for any surplus 190s. is firmly quoted, and that is the 
figure also being asked for June and July deliveries of 
mixed numbers, with No. | at a premium of 2s. 6d. per ton 


Iron-making Materials. 


The foreign ore trade is more active, though 
some buyers are still unable to see eye to eye with sellers 
as regards price and are holding cff; but other consumers 
less tortunately placed as to stocks are in the market for 
supp'ies, and a fair volume of business has been done. 
C .ndi ions and prices seem to vary considerably, and the 
difficulty of quoting a firm price is enhanced by the uncer- 
tainty as to freights, but a tew cargoes of best Bilba: 
Rubio have been sold at 45s. per ton on a paricy ireigh 
basis ot 17s., though in scme cases higher figures are quoted. 
Coke is s:ill plenti:ul at 39s. per ton for gocd medium 
furnace kinds at the ovens, and 41s. 6d. for quali:ies low 
in phosphorus. 


Manufactured Iron and Steel. 


There is no change of importance in the position 
of the manuiactured irun and s eel trade. The work: 
continue to be well empluyed and the demand tor early 
requirements is very good. The pusi ion as regards 
selling prices after the end of June is militating againsi 
forward contracts, and in view of the gradual rise in raw 
material prices there is little disposition on the part ot 
manutacturers to commit themselves heavily ahead. The 
demand is strongest for shipbuilding material, but in ne 
branch is there any real slackness. The principal quota- 
tions governing the home trade are as tollows :—Steel 
angles and j isis, £16 10s., delivered in 4-ton lots, ne 
cash; sieel siip, bridge, and tank plates, £17;  stee. 
rounds and squares, under 3in. down to fin., £19; siee: 
flats, 5in. down to l}in., £19 net cash, delivered in 4-ton 
lots; heavy steel rails, 60 lb. and upwards, £15 net on 
trucks ; iron and steel rive s, £27 5s.; commen iron bars, 
£20 10s.; marked bars, £23; strip iron, £21 15s.; steel 
hoops, £23 5s. 


The Coal Trade. 


The northern coal trade has been in an agitated 
condition throughout the past week in consequence of 
an announcement that control to allied countries was 
about to cease. The notice, which is most explicit, was 
published from the Control Department, with the result 
that business in coal and chartering is practically sus- 
pended. On the face of things there is reason to expect 
that freedom in coal dealing with France and Italy is 
about to come, but when? There is no indication as to 
the date, and hence the hanging up of business, operations 
being entirely restricted to loadings against previous 
commitments. The demand for all descriptions of coal 
on home and neutral account is very heavy. New business 
is offering in great plenitude, but the fullness of colliery 
stems for the remainder of the month precludes any trans- 
actions. For June and July the position is somewhat 
uncertain pending the removal of the control, which all 
parties earnestly wish, so that business may get back to 
normal conditions. Loading stems are well filled and 
tonnage, either at port or near at hand, is ample to meet 
all possible demands for the next week or two. The 
scarcity of wagons is still a great drawback in the home 
trade. Coal prices show no alteration of importance, 
except that second grades of steam smalls are in larger 
supply at from 60s. to 65s. for open market trade. All 
classes of best steams, Hartleys, Hastings. and Cramling- 
tons, are firm at 90s., and Northumberland unscreened 
83s. to 85s. There is a good market for gas coals. Wear 
specials are 75s.; New Pelton and Holmside, 70s. to 72s. 6d.; 
Washington, Pelaw, Main, &c., 67s. 6d.; and coking coals, 
67s. 6d. to 70s. The bunker coal market is in a state of 
uncertainty owing to the withdrawal of the control order. 


Prices for British and allied boats went up to from 60s. to’ 





70s., a8 against the control price of 31s. to 35s. Depu- 
tations, however, have interviewed the Coal Controller, 
but at the time of writing the position is still unsolved, 
though it is understood that the control is to be revived 
temporarily. In the meantime all British and allied boats 
are being supplied at the current values with the proviso 
that if official prices are fixed lower they are to have the 
benefit. While this arrangement allows business to pre- 
ceed, the state of the market is chaotic, and the whole 
commercial community is eager to see the control cleared 
off or put on a business footing. There is no improvement 
in the coke trade, as tonnage for shipment is difficult to 
attract. For the local market there is a steady inquiry, 
but there is a large surplus production, and stocks are 
increasing. Beehive or patent coke is plentifully offered 
at 65s. Gas coke is steady at about 70s. 


Cl veland Miners ard the Sankey Award. 


The position which has arisen between the Cleve- 
Jand mine owners and the miners with reference to the 
Sankey award is still unsettled. At a joint conference 
on Monday the mine owners readily admitted the men’s 
claim to the benefits of the award, but intimated that they 
were not in @ position to pay arrears due from January 9th 
to April 30th. They asked the men to accept payment 
of 2s. per day advance as from May Ist, with a clear 
understanding that by doing so the men would not in 
any way prejudice their claim to the amount due for the 
period from January 9th to April 30th, during which time 
the selling price of pig iron was controlled. When the 
meeting was adjourned it was understood that the mine 
owners would take immediate steps to bring about a 
solution of the matter between themselves and the Govern- 
ment, and the miners’ representatives stated that they 
would have to report the exact position at once to the 
Miners’ Federation, as their case was now entirely in the 
hands of that body. The back money question has given 
rise to great discontent among the men, and threats of a 
stoppage have been made unless a speedy solution is found. 


Engineers’ Jubilee. 


The Middlesbrough and District Association of 
Foremen Engineers and Chief Draughtsmen celebrated 
its jubilee on Saturday last by holding a dinner, and the 
function was a memorable one in the history of the 
organisation. The association was established for the 
purpose of bringing together those engaged in the direction 
and superintendence of engineering works. It has kept 
well in view the objects of mutual acquaintance, the pro- 
motion of more frequent exchange of opinions on interest- 
ing questions constantly arising in the mechanical trades, 
and the bringing under notice of members any subject 
or invention affording instruction to the members. In this 
the jubilee year of the Association its credit funds amount 
to £1847. The fiftieth annual report bears testimony 
to the many changes that have taken place and the con- 
siderable amount of energy and perseverance expended 
in building up the Association to its present position, and 
to the many beneficial results which have accrued both 
socially and personally to the members. The speeches 
made at the dinner were quite appropriate to the occasion, 
but at the same time serious notes of warning were sounded 
regarding German competition. 


A Visit to Germany. 


Mr. L. Ennis, general manager of Dorman, Long 
and Co., Limited, made some interesting observations on 
the visit of a party of British engineers, of which he was 
a member, to the occupied parts of Germany. He 
declared that in spite of what had been done in this country 
during the war, and at great pressure, there was a danger 
that if we were not careful the Germans, in spite of their 
difficulties at the present moment, would still get ahead. 
It was necessary that those engaged in industry here 
should realise this, and he impressed upon them the need 
for machinery to make the task of the workmen less 
laborious, and advantages to be gained in fuel saving 
through the utilisation of waste from coke ovens. Out 
of eighteen works they visited in Germany there was only 
one which did not receive the whole of its power from the 
waste gas at the coke ovens. Mr. Arthur Dorman, the 
chairman, also found opportunity for words of warning. 
They had, he thought, more difficult problems to contend 
with in the future than in the past. An example of the 
kind of problem which they would have to tackle was that 
related to fuel economy. Incidentally he mentioned that 
all the large works in the district would have a long way 
to go before they could compete—he did not say at the 
moment, but ultimately compete—with the fine works 
which were still in existence in Germany. Some of the 
people running these works might not be very happy 
to-day, but to compete with them in the future it would be 
necessary to develop technical education in this country. 
Mr. Dorman also emphasised the need for more labour- 
saving machinery. 








SCOTLAND. 


(From our own Correspondent.) 


Business Improving. 


Despite the high prices prevailing, business is 
comparatively brisk. Certainly the bulk of the turnover is 
still for home markets, but in any case the supply of labour 
does not yet admit of much increase in prcduction. The 
opinion has been voiced that pig iron smelters are to blame 
tor the high values in force at present, and many contend 
that, even allowing for increased costs of inward ore and 
wages, the ruling quotations are much too high. No 
doubt cheaper prices would have a beneficial effect on 
the steel and iron trades generally, but it is encouraging 
to note that even under present conditions an improve- 
ment is apparent. Inquiries from overseas are more 
numerous, and are coming from markets closed practically 
since the war, and the inference naturally follows that, 
given easier standards of negotiation, our hold in markets 
abroad would soon be equal, if not superior, to that of pre- 
war days. France has all along been a good buyer of 
various articles, such as machinery, steel tubes, and boiler 





material, and Spain has also been taking periodical 
supplies. The Near Eastern markets are now becoming 
more active, and more distant markets begin to show 
increased interest. In the meantime a _ considerable 
quantity of American billets, tube strips, and wire rods 
is being imported, and the quantity is evidently only 
restricted by the lack of carrying tonnage. Manufac- 
turers appear disposed to let matters slide during the 
present general activity in home markets, but there is a 
hopeful teeling of unrest in certain quarters which may 
bear fruit in the near future, and open up the way for a 
quicker return to the old-time activities. 


The New Forth Bridge. 


Great interest is being taken in the proposed new 
bridge over the river Forth at Alloa. With the develop- 
ment of motor traffic all the great roads in Scotland have 
suffered severely within the past four years. Increased 
transport facilities, too, are essential to the proper develop- 
ment of the East of Scotland’s industries. The railways 
are unequal to the new demands, and the new bridge would 
serve as a connecting link between the counties ot Stirling, 
Clackmannan, and Fife, which comprise a rich mineral 
area. The total length of the proposed bridge is 1276ft. 
between the masonry abutments. There are ten fixed 
spans of 100ft. and two end spans of 100ft. and 70ft. 
At the centre of the bridge there is an opening span in 
two leaves on the bascule rolling lift system, which can 
be opened in three minutes and provide a clear space of 
74ft. for the passage of vessels. The engineers, who 
estimate the cost at £220,000, are Sir William Arrol and 


Co., Limited. 


Pig Iron. 

The scareity of pig iron continues. Scotch 
supplies are restricted, and the position is accentuated 
by the blowing out of four local furnaces during the past 
week, all of which supplied the market with hematite, 
Foundry grades are still very difficult to secure, and were 
more available a first-class shipping business could be 
done. Prices are firm and inclined to stiffen. 


Finished Iron and Steel. 


Steel works in Scotland continue very active. 
Local business is at the same time plentiful, and comprises 
steel, tank plates, and constructional material. Steel 
rails and joists are also a good market. Prices of ship 
and boiler plates show a tendency to appreciate. A gocd 
business is being done in steel sheets of the thicker gauges, 
but the galvanised branches do not yet show much sign 
of life. The activity at the malleable ironworks is main- 
tained. As in other trades, the bulk of the business is for 
the home market. Overseas inquiries, however, are 
broadening out. There are evidences, too, that the ship- 
building and engineering trades are developing in view 
of the new range of material asked for, and also the 
markets from which the inquiries are coming. 


Coal. 


The Scotch coal trade has not changed to any 
appreciable extent throughout the past week. The 
tone is perhaps a little easier, and the pressure for supplies 
not quite so insistent, but collieries have little difficulty 
in disposing of ouiputs with the possible excepiien. of 
drosses. Local industrial works are taking regular 
deliveries, and household coal is a gocd market. A fair 
amount of Ayrshire and Lanarkshire coal has gone to the 
Irish market. In the East of Scotland tonnage is plentiful, 
more particularly at the Fifeshire ports, where the loading 
turn is still one of about fourteen days. Admiralty 
demands continue to decrease, leaving more fuel tor Allied 
and neutral disposal. Licences, however, could be more 
easily obtained than they are. The aggregate shipments 
ior the past week amounted to 150,846 tons, compared 
with 157,514 tons in the preceding week and 199,143 tons 
in the corresponding week of last year. Prices are un- 
changed as follow :—Ell coal, f.o.b. at Glasgow, 32s. 6d. 
to 35s.; splint, 35s. to 37s.: navigation, 37s.; steam, 
34s. 6d.; treble nuts, 30s.; doubles, 29s.; singles, 28s.; 
first-class screened navigations, at Metlil or Burntisland, 
36s. to 38s.; first-class steams, 35s.; third-class steams, 
3ls.; best steams, at Leith, 33s. 6d.; secondary qualities, 
32s. 6d. per ton. 








WALES AND ADJOINING COUNTTES. 
(From our own Correspondent.) 


Coal Exports. 


No doubt it was the necessity for securing at the 
earliest opportunity the highest prices pcssible for coals ex- 
ported that induced the Board of Trade suddenly to issue 
new directions on Saturday last, regardless of their disturb- 
ing effect upon the trade. Coalowners and coal exporters 
are only too glad to see relaxation in control and an increas- 
ing measure of freedom, but fair warning of proposed 
changes is expected in order that those engaged in the 
commercial side of the industry can prepare and adjust 
their affairs to the new situation created. This, however, 
they did not receive. All that the Board of Trade 
announced on Friday last was that it was “‘ proposed to 
terminate the system of limited prices at present in opera- 
tion in the case of coal shipped to France and other allied 
countries.”’ Nothing was said as to when this change was to 
take place, nor has the market yet received any enlighten- 
ment on this pcint; but within twenty-four hours the 
market got a fresh surprise in the shape of a revised set of 
directions as to the sale of coal, which practically paralysed 
business. Instead of establishing more freedom the 
posiiion for the time being is more onerous and trying. 
Contrasted with pre-war days, when the price of coal was 
governed by supply and demand, there are now five 
bases. First, there is the price for coals for home con- 
sumers ;' secondly, there is the price paid by the Admiralty ; 
thirdly, a schedule for sales to allied countries ; fourthly, 
a schedule for sales to Spain and South America ; and 
fifthly, a new schedule for consumers in all other countries. 
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The New Directions. 


The new directions are dated the 16th inst., and 
it can be said at once that the coal exporter does not benefit 
under them, but solely the colliery companies, and unfor- 
tunately, it is to be feared, that this fact may be regarded 
by the labour element as an inducement to proceed with 
further demands, although there is already a big debit to 
be met. The three months’ limit on contracts has been 
removed, and in view of the fact that the arrangements 
limiting prices chargeable to allied destinations are shortly 
to be terminated, it is pointed out that it is open to sellers 
to quote for future delivery at prices in excess of, but not 
lower than, Schedule A, on the understanding that so 
long as the fixed schedule prices are in operation at the 
time when the ship begins to load the cargo must be charged 
at, the scheduled price with the prescribed commission 
and brokerage. The system of payment abroad in local 
currency through the Board of Trade has been abandoned 
as regards shipments to Denmark, Norway, and Sweden, 
but is retained in the case of Holland and Spain. There is 
no change in the directions as regards exporters’ services, 
&c,, in the case of shipments to allied destinations, and 
Schedule A prices are unaltered, but the section dealing 
with sales to neutral countries shows that discrimination 
is made between them. For instance, Spain and South 
America are grouped together, and the old Schedule B, 
which averaged 9s. above Schedule A, is to apply to these 
two countries ; but a third schedule is set up, the top price, 
viz., 75s. for best Admiralties, comparing with 50s. for 
the same class of coals in the old B Schedule and 40s. in 
Schedule A. This new schedule is to apply to sales to all 
other destinations “ not specified elsewhere,”’ which means, 
among others, Holland and all Scandinavian countries. 
Exporters’ remuneration in the case of neutral sales is 
still fixed at not less than 5 per cent. on the f.o.b. price of 
the coal, but they have to hand over half of this to the 
colliery company or the patent fuel and coke maker, who 
supplies the fuel. As compensation exporters now get 
the full one-third of 5 per cent. brokerage on freight, 
which they formerly paid to the colliery company. The 
new directions came into operation on Monday last. 


Chepstow Shipyards. 


The decision of the Federation of Engineering 
and Shipbuilding Trades at its conference at Cardiff last 
week to reject the Government proposals with reference to 
the suggested acquisition of the Chepstow (National) 
Shipyards came as no surprise to those engaged in ship- 
building and ship repairing. According to the general 
secretary and other leading figures at the conference the 
offer to them was nothing like as definite as was generally 
believed, and it is evident that members of the conference 
realised the fact that they were getting on to dangerous 
ground and undertaking a responsibility for which they 
were not sufficiently equipped if they accepted any such 
proposal. Their chief reason against launching upon such 
an adventure was that it was against the basic principle 
of trade unionism, and they made the demand that the 
shipyards should remain national property and be carried 
on in the national interests. There were two drafts of 
proposals by the Government before the conference, and 
in both cases the sale price was left to be agreed upon 
and the purchase price was to be secured by a second 
mortgage debenture at a rate of interest to be agreed. The 
purchase price was to be paid in such amounts as and when 
the unions might elect, provided always that the unions 
should pay an annual instalment of not less than an amount 
to be agreed. It was proposed to the unions that a com- 
pany be formed to borrow the money requisite for working 
the business, such sums to be secured by first mortgage 
debentures. The Government proposed that the unions 
should borrowfrom the Government or outside sources upon 
the first mortgage debenture security. There was also a 
elause concerning agreement as to the constitution of the 
management of the proposed company, and proposing that 
the Government should have joint control for the first 
three years in the matter of appointing the management, 
after which such joint control would cease. In both sets 
of proposals it was provided that the hours, rates, and 
conditions of labour should be the same as those prevailing 
from time to time on the North-East Coast, and in one 
draft there was an added clause to the effect that the 
negotiations were to be based on the assumption that the 
Goverument would place orders for work at these yards 
upon terms not less favourable to the unions than the 
prevailing market terms, and in such numbers as would 
keep the yards fully employed for three years at least. 


Miners and Income-tax. 


The miners of South Wales have had their special 
conference to discuss the question of income-tax and the 
raising of the abatement limit to £250, and the Executive 
Council’s recommendation was adopted. It was that the 
members of the Federation refuse to pay further income- 
tax upon the present basis for April 5th, 1919, and call 
upon the Miners’ Federation of Great Britain to take similar 
action. There were amendments in favour of demanding 
abatements on incomes below £350 and those below £500, 
while some delgates favoured industrial action forthwith, 
but the Council’s recommendation was carried by 172 
against 110 votes. 


Swansea’s Drainage Seheme. 


The Swansea Corporation has this week decided 
to increase the salary of its borough surveyor—Mr. Heath— 
to £1000 and so to retain his services, it being the intention 
of the Corporation that the work connected with the carry- 
ing out of its drainage scheme should be done by direct 
administration, instead of by a consulting engineer. 
Owing to increased cost of labour and material the 
scheme, which in pre-war times might have been carried 
out for £500,000, will now cost about a million. It has 
to be done within the next nine years. 


Current Business. 


The coal market has been in a very unsettled 
state as the result of the introduction of revised directions 
issued by the Coal Controller, and it will take some time 
to recover. Colliery representatives have met in private 
in order to come to an arrangement among themselves as 





to the prices to be charged for bunker coals which are 
based on the allied schedule. It was proposed that the 
price should be 5s. above Schedule A for British and allied 
vessels and 15s. above the schedule for neutral ships, 
but the meeting terminated without agreement, and there- 
fore it was left for colliery salesmen to get the best price 
they can. The question of regulating prices will come up 
again shortly, as in a fortnight’s time or so the commercial 
section of the Coalowners’ Association will be in order, 
and the matter will be discussed by that body. Quotations 
for bunker coals vary considerably and rule from 5s. to 
7s. 6d. above Schedule A for allied ships and up to 15s. for 
neutral vessels. In the case of cargo coals salesmen named 
5s. to 10s. above Schedule A for supplies for France and 
Italy, and business has been done at 5s. above the schedule 
for smalls, while for neutral sales the prices in the respec- 
tive minimum schedules applicable are adhered to. There 
is a fair inquiry for Spain and South America, but now that 
Scandinavian countries are on the new B Schedule, which 
makes South Wales coals higher in price than North 
Country descriptions, it is fully expected that business for 
Norway, Sweden, and Denmark will go almost entirely 
to the North, with the exception of naval requirements. 
The tonnage position keeps good, though the future is 
uncertain, owing to the fact that the doekgatemen at 
Cardiff have been on strike since Saturday midnight and 
no vessels are going in or out. Work proceeded uninter- 
ruptedly up to the middle of the week, there being sufficient 
tonnage in dock to keep tips going. The dockgatemen 
claim to be treated exactly as the traffic men, as they are 
members of the National Union of Railwaymen. Coals 
of all descriptions are very firm and scarce, production 
being hindered by sectional stoppages in the coalfield. 
Patent fuel and coke are firm, pitwood being in fair supply. 
Cargoes are held up outside the docks, as vessels cannot 
enter owing to the dockgatemen’s strike. Should the 
men continue to remain idle, tonnage waiting to enter the 
Cardiff docks will be diverted to neighbouring ports. 
The following are the three minimum schedules of prices 
now in operation :— 


Holland 
and 
Schedule Spain-and other 
A South desti- 
Allied. America. nations, 
2. a; s. d. s. d. 
Best smokeless large 40 0. 50 0. 75 0 
Mest eesends: 25. -.. «4: 38°68. Mt Bs owe. 6 
Second Cardiff large coal.. 37 9. 46 0. re 
Ordinary large steam asin, Os 45 0. 70 0 
Drys—best se: => eee ee 45 0. . 70 0 
Drys—ordinary.. .. 35 6. . 2 4. aes 
Best Mon. Black Veir oS. 45 0. . 70 0 
Western Valleys - 36 0. 43 6. . 68 6 
Eastern Valleys—best .. 36 0. 43 6... . 68 6 
Eastern Valleys—seconds.. 35 0. 42 0. 67 0 
Best house coal (export) .. 40 ©. 50 0. 75 0 
Good qualities (export) a oe. 46 0. a » 
No. 3 Rhondda large «sat, 9. 46 0 71 0 
No. 3 smalls Serres i me 38 (0 54 6 
No. 2 Rhondda large 3460. ae de 66 0 
No. 2through .. .. 30 6 35 6. 54 3 
No. 2 seconds we 29 0 33° «0 53 3 
No. 2 smalls—firsts .. 26 0 26 0 42 6 
No. 2 smalls—seconds 24 0 24 0 40 6 
Steam coals from 25 0 25 0 4) 6 
to 28 6 28 6 45 0 
Washed smalls .. 29 6 29 6 50 0 
Unwashed duff .. 25 0 25 0 30 0 
Second duff ee te a 23 (0 26 0 
TPR ROE on ine. os ce. Bk  O.0. 21 0 22 0 
Patent fuel (Cardiff) . . 39 «(6*. 45 0 70 0 
Coke (oven coke) rs: ee eee De . 65 0 
Pitwood (perton) .. .. 65 OF 


Above coal quotations are net f.o.b. at nearest shipping port 
to collieries. * 6d. extra for France and Italy. f 60s. for 
Admiralty collieries. 


Newport. 

Monmouthshire coals of all descriptions are very 
strong, the quantity available being considerably reduced 
as the result of collieries not working. There has been no 
resumption of work yet at the Ebbw Vale pits, while others 
have been idle on different days. 


Swansea. 
The demand for coal has been well maintained 
for some of the better qualities, but has not ruled good all 
round, 








Latest News from the Provinces. 





LANCASHIRE. 


Order for New Ship. 


NeaortraTions have been concluded by Vickers 
Limited with the Donaldson Line of Steamers for the con- 
struction at the Barrow shipyard of a cargo steamer. She 
will have a carrying capacity of over 8000 tons and will 
be propelled by turbine machinery. She will be laid down 
on one of the new shipways at the north end of the yard. 





NORTH OF ENGLAND. 


Coal Merehants and De-control. 


The coal market continues to be in a state of 
ferment and confusion owing to the conflicting inter- 
pretations of the circular which foreshadows the removal 
of the restrictions in the price for allied countries. On 
Wednesday the Northern coal merchants appointed a 
deputation to wait on the Coal Controller and place their 
views before him on the new situation.. As many mer- 
chants hold contracts at the recent control price it would 
be difficult for them to obtain supplies at the current 
schedule under open market trading. Therefore they 
wish to see the control kept.on at any rate until the first 
of July, or as an alternative the Controller should raise 
the current maximum figures for a short period; 





Cleveland Iron Market. 


Buyers of Cleveland pig iron, both on home and 
foreign account, were again greatly in evidence at Wednes- 
day’s market, and although prices showed no change at 
the close an upward tendency was apparent. Very little 
iron was on offer for early delivery, but several makers 
were rather pressing sales over the second half of the year 
on the basis of 160s. per ton for No. 3 Cleveland G.M.B. 





WALES AND ADJOINING COUNTIES. 


Tin-plate Deal. 


The tin-plate works of Messrs. W. Lewis and 
Sons, of Gorseinon, and the Bryngwyn Steel Works have 
been acquired by the Grovesend Company, which now 
becomes the second largest company in the trade, the 
largest being Messrs. Richard Thomas and Co. About 
£250,000 is reported to be involved in the deal. The 
Gorseinon works consist of seven mills, and at the Bryng- 
wyn works there are four tin-plate mills, apart from a 
large and successfully conducted steel works, the total 
number of hands employed being about 3000. 


Strikers Resume Work. 


No vessels have been able to enter or leave 
Cardiff docks since Saturday midnight owing to the strike 
of dockgatemen and other workers. The men, however, 
decided to resume work on Wednesday night, when a 
telegraphic message was received from Mr. Walter Hudson, 
acting secretary of the National Union of Railwaymen, 
stating that he had induced the Railway Executive to 
agree that Sunday time of mooring men, berthing men, 
and dockgatemen should be paid for over and above the 
ordinary week’s work. The men agreed to resume work, 
but warned their Executive and the Railway Executive 
that unless the settlement was made retrospective to the 
date of the group agreement under which they were brought 
they would again take drastic action to achieve that object. 





PERSONAL AND BUSINESS ANNOUNCEMENTS 





“Tue Derby Gold Medal,” presented by the Earl of Derby 
for session 1917-18, has just been awarded to Mr. Ernest Jones 
for his paper entitled “ High Efficiency Air Pumps for High 
Vacua,”’ which was read before the Liverpool Engineering Society 
during that session. 


Sir Joserx J. THomson, O.M., President of the Royal Society 
and Master of Trinity College, Cambridge, has been appointed 
by an Order of Council dated May 8th, 1919, to be a member of 
the Advisory Council to the Committee of the Privy Council for 
Scientific and Industrial Research. 


Mr. R. Arnsworrn, M. Inst. E.E., for many years chiet 
electrical engineer to P. R. Jackson and Co., Limited, mechanical 
and electrical engineers, Salford Rolling Mills, Manchester, has 
taken over the managing directorship of the Manchester Arma- 
ture Repair Company, Limited, Ford-lane, Pendleton, Man- 
chester. 


La Societe ANONYME pES ETABLISSEMENTS Roux AND 
HeYBERGER, of Paris and Le Bourget, asks us to state that in 
view of the expansion of its machine tool department it has 
decided to confide the carrying on of that department to La 
Société Anonyme Moderne de Machines-Outils, the works and 
offices of which are at Le Bourget (Seine) and 180, Rue Lafayette, 
Paris, X’, respectively. 


WE are advised by A. Ransome and Co., Limited, Stanley 
Works, Newark-on-Trent, that their chairman, Mr. V. 8. Woods, 
who has been one of their directors for forty years, has now 
retired from the company. Mr. Lewis Ransome has been elected 
chairman of the company in his place, and Mr. E. Edis, the 
secretary, and Mr. F. W. Baker, the London manager, have 
been elected to join the board. 


Tne partnership between Messrs. F. Gill and W. W. Cook 
consulting engineers, of Winchester House, E.C., will be dis - 
solved by mutual consent as from May 31st, 1919. Mr. Gill, 
who for the last two years has been with the Ministry of Muni- 
tions and is now Controller of the Central Stores Department, 
will on reliquishing that office on June 30th next join the Western 
Electric Company as its European chief engineer. 


Bric.-Gren. E. H. Hints, C.M.G., D.8.C., F.R.S., and Major 
Gen. A. J. de Lotbiniére, C.B., C.S.I., C.I.E., have entered into 
partnership as consulting engineers with the style of Hills and 
de Lotbiniére, specialising in the departments of hydro-electric 

eneration and transmission, water supply, and drainage. 
ending the completion of office arrangements, Brig.-Gen. Hills 
is dealing with inquiries at 1, Campden-hill, W. 8. 


Mr. H. Brake Tuomas, M.I. Mech. E., manager to the Beni 
Felkai Mining Company, Limited, Bougie, Algeria, who has 
acted in an honorary capacity as British Consular Agent, 
Reporting Officer to the Admiralty, and Agent of the Ministry 
of Shipping during the war, informs us that by special arrange- 
ment with his directors he is about to engage in business on his 
own account as an agent in Algeria for British manufactures. 
His address is Les Falaises, prés Bougie, Algeria. 








Enorneeninc Gotrina Socirry.—The Engineering Golfing 
Society held its first meeting since the spring of 1914 at Walton 
Heath on Tuesday, the 20th inst. Fifty-seven entries had been 
received, but business engagements were responsible for the 
seratching of several prominent members at the last moment. 
Among the absentees from this cause were the President, Sir 
Alexander Kennedy, and the Captain, Mr. G. Midgley Taylor. 


-Forty-eight members actually took part in the play, the Senior 


Division playing a medal round in the morning over the old 
course and a bogey round in the afternoon on the new course. 
The Junior Division tackled the courses in the reverse order, 
playing on the new course in the morning and on the old course 
in the afternoon. The President’s Challenge Cup (Senior Divi- 
sion) was won by Mr. J. W. Towle, after a tie with Mr. Walter 
Phillips at 89 net, and the Wilson Challenge Cup (Junior Divi- 
sion) : Mr. A. P. Livesey, after a tie with Mr. W. W. Hughes 
at 93net. The Scratch Prize was won by Mr. C. R. D. Pritchett 
with a score of 91. In the bogey competitions the first prize 
in the Seni®r Division fell to Mr..F. Wood (2 down), and the 
second prize to Mr. J. H. Greathead (4 down). In the Junior 
Division Mr. B. J. Hall took the first prize and Mr. D. T. Powell 
the second, after a tie at 3 down. 
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The Flow of Petrol Through Car- 
buretter Jets. 


SoME suggestions as to the reasons for the . erratic 
behaviour of aeroplane engines on the test bench were 
given by Captain G. Smith-Clarke in a paper which he 
recently read before the Institution of Automobile Engi- 
neers. He commenced by pointing out that carburetter 
manufacturers were in the habit of defining the size of 
their apparatus as the size of the drill used in making the 
jet orifice. It was found, however, that the behaviour 
of the engines to which they were fitted did not correspond 
with variations in the marked size of carburetters. In his 
official capacity the author had to supervise the tests of a 
very large number of aero engines, among which was the 
90 horse-power R.A.F. engine which was fitted with a 
duplex carburetter having two diffuser jets. It was very 
difficult, to get these engines through the official test, one 
engine often taking several days. The troubles expe- 
rienced were overheating, failure to obtain the required 
petrol consumption, erratic running and bad distribution. 
These troubles were usually attributed by the manu- 
facturer’s staff to insufficient cooling and to “ dud” 
magnetos, but it was always the opinion of Captain 
Smith-Clarke that most of them were due to bad car- 
buration. This opinion, however, was not shared by any- 
one else. Captain Smith-Clarke remarked that it should 
be stated in fairness to the men responsible for the testing 
of these engines that it was exceedingly difficult for them 
to attempt to correct carburation troubles, for the follow- 
ing reasons :—Reaming of jets was officially prohibited, 
since it was obvious that jets must be interchangeable 
in the field by makers’ numbers; after changing jets it 
was necessary to run the engine for at least half an hour 
before the result could be ‘seen, and if, as frequently 
happened, the engine during the run had been getting a 
weak mixture, overheating had dried up the pistons and 
damaged the piston rings, which would not be detected 
until several tests had been run, the engine getting steadily 
worse and finally refusing to give the required power. It 
would then be taken off the test bed and overhauled, 
after which the whole process would be repeated, until 
by a lucky shot a pair of jets was found which gave the 
required results and the engine was passed. After several 
weeks of this form of procedure investigations were made 
into the characteristics of the carburetter jets as supplied 
by the manufacturers. ‘Tests carried out with a small 
tank, a glass measure and a stop watch showed that it was 
quite impossible to take the maker’s number as any 
indication of the quantity of petrol which the jet would 
pass under given conditions. As the result of. these 
investigations an instrument was made for the calibration 
of jets under a constant head. These tests confirmed the 
previous investigations and gave the following divergent 
results from jets marked as being similar :— 








Maker's Flow in c.e. Maker’s Flow in c.c. 

number. per min. number. per min. 
1.60 195 1.75 170 
1.60 275 1.75 - 287 
1.65 230 1.80 262 
1.65 270 1.80 300 
1.70 245 1,85 245 
1.70 290 | 1.85 297 





In view of the results of these tests it was decided that 
all carburetter jets must be calibrated and marked accord- 
ingly. A certain amount of antagonism on the part of 
makers and testers was experienced at first, but after it 
had been overcome the acceptance trials of some 12,000 
engines were carried through, under Captain Smith- 
Clarke’s supervision, without any difficulty. 

With every type of engine using non-adjustable jets it 
was found to be possible to fix the jet sizes for use on test 
and in flight, and with very few exceptions all the engines 
of any one type were tested upon jets of the fixed size with- 
out any carburetter tuning whatever, while in the very 
few exceptional cases the necessary change did not exceed 
plus or minus 15 per cent., the extreme variation only 
being found in the case of jets of the diffuser type. Each 
engine was dispatched from the maker’s works fitted with 
the standard size flight jet for its particular type, and in 
this case again with very few exceptions the machines 
passed the flight test and were put into service without 
alteration of jet size. In the comparatively few cases 
in which it was necessary to change the flight size jets the 
necessity for the alteration was usually traced eventually 
to variations in the design or position of the air intake 
pipes fitted after the engine had been installed in the 
aeroplane. 

In the case of rotary engines having carburetters fitted 
with adjustable jets a very interesting instance of the 
value of ** petrol flow ” calibration wes experienced. On 
what was believed to be the most powerful rotary engine 
which had been built in quantities a carburetter was fitted 
in which the jet size was controlled by a taper needle 
connected with the throttle slide. The arrangement had 
been adapted from a smaller edition of a similar type of 
carburetter, and the needle valve was very far from being 
satisfactory. However, one carburetter having been 
corrected to suit the engine, all other carburetters were 
made uniform and interchangeable with it, by calibrating 
each one on a specially adapted flow meter at several 
positions of throttle opening. So satisfactory has this 
method been that when shortage of carburetters rendered 
it necessary engines were dispatched without carburetters, 
to be followed, when supplies permitted, by carburetters 
which had been calibrated but which had not been tested 
upon engines, and in every case they operated correctly 
when erected on the engine without any further adjust- 
ment whatever. 








THE Patent-office of India has published the firgt issue 
of the Journal in the new form, which takes the place of 
the quarterly numbers of last year. It contains a list of 
patents granted from the béginning of 1917 to the end of 
1918 and is issued at the price of one rupee. 


British Patent Specifications. 





When an invention is communicated from abroad the name and 

of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment ie the date of the acceptance of the 
complete specification. 





STEAM ENGINES. 


125,324. October 16th, 1918.—MeEtatuic Pacxinas, 8. A. 
Ward, Cricket Inn-road, Wybourn, Sheffield. 

The chief novelty in this invention lies in the employment of 
two internally coned rings, instead of one, for embracing the 
soft-metal packing segments. The inventor claims that in this 
way he obtains a longer life and better wearing qualities for the 
packing. The drawing shows the packing as fitted to a piston- 
rod, half ee | in section, The rings A, which are preferably 
of white metal, are made in sections and held together for con- 
venience in fixing by wire hoops B. The rings have bevelled 
faces, against which abut the bevelled faces of hoops C, which 
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are preferably in pairs. These hoops are split so that the pres- 
sure applied by the gland D will open them out against the inner 
side of the stuffing-box F, thus making a steam-tight joint. 
Dowel pegs E may be fitted in the hoops C to prevent the latter 
from working round. The stuffing-box, as shown, fits loosely 
within a recess in the cylinder cover, and is held by screws G, 
this arrangement permitting of the stuffing-box being set 
centrally with the shaft. Bolts and nuts H are employed for 
adjusting the gland. It will be seen that when the gland is 
forced inwards the bevelled faces of the hoops C impinge against 
the bevelled faces of the white metal rings, and force them into 
close contact with the piston-rod.—April 17th, 1919. 


STEAM GENERATORS. 


125,338. December 7th, 1918.—Suprerneaters, T. Sugden, 
180, Fleet-street, London, E.C. 

The object of the designer of this superheater has been to 
make as compact an arrangement as possible, while providing 
conveniences for dismantling the tubes without pulling the 
smoke-box, in which the superheater is fixed, to pieces. The 
illustrations show three alternative methods of carrying out 
the invention. In the arrangements shown in Figs. 1, 2, 4 and 5, 
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the tubes C are flanged, and are drawn up against the headers 
A and B by means of yokes F. The drawing up bolt E in one 
case passes through a tube expanded into the header A, while 
in the arrangement illustrated in Figs. 4 and 5 a recess is pro 
vided between the two headers to accommodate the bolt. As 
shown in Fig. 8 the tubes are expanded into the yoke F, and 
this yoke is then held in place by two bolts passing through 
tubes in the headers.—A pril 17th, 1919. 


DYNAMOS AND MOTORS. 


125,234. April 18th, 1918.—Srartiye SyncuRonovus DyNnamo- 
ELEcTRIC MacuinEs, The British Thomson-Houston Com- 
pany, Limited, 83, Cannon-street, London. ; 

The invention is applicable more particularly to high-tension 





synchronous machines, directly coupled to starting motors, and 





is claimed to provide an improved starting and synchronising 
connection of the starting motor windings with the windings of 
the synchronous machine, so that the latter and the short- 
circuiting switch usually employed are only subjected to full 
voltage to earth for a very short time. In the drawing, the 
high-tension supply leads A are connected by means of the 
starting and running switch B to the windings C of the synchron- 
ous machine. The stator windings D of the starting motor 
are connected in series with the windings C upon the side remote 
from the supply leads. The stator windings of the starting motor 
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may be connected directly to the windings of the. synchronous 
machine, but it is preferred to connect them through a step- 
down transformer, the windings of which are shown at E and F. 
The short-circuiting switch G, when thrown into its operative 
position, short circuits the starting motor. The starting motor 
is, together with the direct-current exciter H, directly connected 
to the shaft of the synchronous mathine. The main switch for 
connecting the synchronous machine in circuit is provided with 
the usual charging resistance to protect the windi of the 
machine when it is switched into circuit.—A pril 17th, 1919. 


SWITCHGEAR. 


125,252. May 7th, 1918.—Execrricat Retays, 8. G. Brown, 
Edward-road, Willesden-lane, North Acton. 

According to this invention, the relay comprises a heated 
wire normally maintained at constant temperature, and forming 
part of the controlled or secondary circuit, the operation of the 
relay serving to change the disposition of the parts of the wire 
relatively to each other, so that the resistance of the wire is 
varied by varying its rate of ling, and quently its tem- 
perature. The heated wire is preferably in the form of a fine 
wire spiral and the relay of the moving coil type, the movement 
of the coil serving to extend or permit the wire spiral to contract. 
The relay may be constructed with two wire spirals, the move- 
ment of the moving coil of the relay causing one spiral to extend 
and the other to contract to thereby obtain a differential action. 
The controlling or primary circuit includes a sensitive moving 
coil A mounted in i between the pole pieces of a per- 
manent magnet. Attached to the coil is an arm B, to the ends 
of which are fastened the upper ends of two fine platinum spirals 
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(. The lower ends of the spirals are clamped, so that the tension 
in the spirals is adjustable, and the currert through the spirals 
is adjusted so as to be sufficient to maintain them at about 
tedheat. Arecorder, indicator, or secondary relay indicated by 
Dis connected as shown to the arm and tothe mid-point of the 
battery. Normally, the circuit is adjusted so that no current 
flows through the recorder. On the operating current through 
the coil A, causing the latter to tip, one of the spirals is extended 
and the other contracts. The resistance of the circuit is con- 
sequently varied owing to the rate of cooling, and therefore 
the temperature of the spirals being varied owing to the relative 
position of the parts of the spiral being varied. The spiral 
which is extended gets cooler and the spiral which contracts 
gets hotter. The balance is consequently upset, and.the recorder 
or equivalent device is operated. A relay constructed on the 
above lines may be arranged to give a local current variation 
substantially proportional to the variation in the primary current, 
“he specification contains details of the construction of the relay. 
-April 17th, 1919. 


125,104. May 18th, 1916.—ELEcTRO-MAGNETIC SOUND RECEIVER 
AND Propvucer, S. G. Brown, 52, Kensington Park-road, 
London. 

The device described in this specification is particularly 
applicable as a receiver or transmitter of sounds in water or as 
a loud-speaking instrument in air. The invention consists 
essentially of a magnetic plate, preferably of laminated con- 
struction mounted in proximity to a magnetic diaphragm, the 
face of the magnetic plate adjacent to the diaphragm being 
grooved to receive one or more superimposed turns of insulated 
conducting wire. The winding of the conducting wire is so dis- 

as to make the surfaces of the magnetic plate between 
the grooves alternately of north and south polarity when « 
direct current is passed through the winding. In the simplest 
case the same winding serves to carry both the energising current 
of the electro-magnet and the telephonic current. The telephonic 
winding may be connected to the listening circuit—or to the 
source of alternating current in case the instrument is used as 

} a sound generator—by a step-up transformer, and either or both 
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of the circuits of the transformer may be tuned by ‘the intro-! 
duction of capacities, in case selective action is required. In 
a form of the apparatus suitable for use in water, the grooved 
magnetic plate A, which is laminated in a direction normal to 
the grooves B, is let into a circular brass body C, on which the 
diaphragm D is secured by a circle of screws at the rim. The 
faces of the plate and diaphragm are accurately fitted, and the 
mounting of the diaphragm is arranged so that there is an 
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exceedingly small clearance between them. The air gap between 
the diaphragm and the plate is connected by a duct E to an 
air space between the body C and a rubber or other flexible 
diaphragm F, which is secured by a ring G. This arrangement 
secures equalisation of pressure between the air gap and the 
external water, which has access to the flexible diaphragm F 
through a perforated plate H, which forms the back of the instru- 
ment. A certain quantity of air can be forced initially into the 
space between the body C and flexible diaphragm F by way of 
duct K, the passage being then closed by a screw L.—A pril 17th, 
1919. ; 


SHIPS AND BOATS. 


125,096. May Lith, 1916.—AvuTomatic STEERING APPARATUS, 
J.B. Henderson, Royal Naval College, Greenwich. 

Tue object of this invention is to provide an instrument for 
navigational purposes in ships, aeroplanes, and airships which 
will indicate the rate of change of course, and the total change of 
course since the instrument was last set, and also to apply this 
instrument to the automatic control of steering mechanism. 
The instrument may, of course, be used to indicate either of 
these quantities or both. The instrument consists of a small 
gyroscope in the casing A, which is mounted on the horizontal 
trunnion axis B in the frame C. The frame is rigidly attached 
to the ship or aeroplane, the rotor axis being normally hori- 
zontal and preferably fore and aft. The trunnion axis carries 
the brake casing D, which is viscously connected to it by means 
of the brake discs E—Fig. 3. These dises are keyed to the 
trunnion B, a viscous fluid filling the space between the casing 
D and the dises E. The brake casing D is constrained relatively 
to the frame C by two springs F, which are respectively attached 
to the brake casing D and to the supports G. The motion of 
the casing D relatively to the frame C is indicated in a magnified 
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degree by the pointer H, which moves over the scale J. The 
motion of the rotor casing A relatively to the brake casing D ix 
indicated by the pointer K and the scale L, which is graduated 
on the brake casing D. If the gyro casing is in neutral equili- 
brium on its trunnion axis B, and if the rotor axis be set hori- 
zontal with both pointers at the centres of their respective 
scales, when the ship is on a prescribed course, then if the gyro 
rotor be revolving the indication of the pointer H on the scale 
J will give a measure of the rate of change of course, whereas 
the pointer K will indicate on scale L the total deviation from 
the prescribed course. This instrument makes a very service- 
able relay for the control of steering. A convenient arrangement 
is to fix a crank M on the end of the trunnion B. The motion 
of this crank relatively to the frame C is a combination of two 
components, one proportional to the rate of change of bearing 
and one proportional to the total change. The motion of the 
end of the crank is transmitted to the tiller head through a 
servomotor. so that the motion of the tiller becomes a combina- 
tion of the two components mentioned above.. Such a combina- 
tion, the inventor claims, gives the best automatic control of 
the steering of a ship or aeroplane.——A pril 17th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


125,276. June 13th, 1918.—-ExecrricaL Frequency METER, 
B. P. Romain, Clark-place, South Orange, County of Essex 
and State of New Jersey, United States. 

The specification describes a frequency meter which is sensi- 
tive to small changes in frequency and designed so that the ratio 
between the change of frequency and the deflection of the pointer 
may be varied to meet different requirements without radical 
changes considered from the manufacturing standpoint. Coils 
M and N have their axes at right angles to each other, and are 
connected in series. Between one of the terminals B and the 
outer end of coils M is inserted an inductive reactance L. Between 
the same terminal and the connection between the coils M and N 
is inserted a condenser. It nhe magnetic field produced by 
the two sets of coils is placed an iron vane V carrying a pointer 
adapted to swing over a scale. The current passing through 
the inductive reactance L and the coils M tends to hold the iron 
vane V in the axis of the coils. The current passing through the 
coils N tends to turn the iron vane into the axis of these coils. 
As the current through L is nearly in phase opposition to that 
flowing through the condenser, and as these currents combine 
before paxsing through the coils N, practically no field will be 
produced by the coils N when the currents flowing through L and 





the condenser are equal. and the needle will not be deflected from 
the position shown. This is the condition of the instrument 
when the frequency has the normal value for which the meter is 
designed. Then, since the inductive reactance and capacity 
reactance are differently affected by variations of frequency, 
the ratio of the currents in the two branches will vary with 
variations of the frequency, and the current in one branch will 
preponderate over that through the other branch according to 
whether the frequeney is above or below normal. The needle, 
therefore, will swing to one side or the other of its normal portion, 
depending on the frequency. When the number of turns on 
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coils NN is large as compared with the turns in M M, a small 
change of frequency will be sufficient to produce a large deflection 
of the pointer because a small resultant current will cause 
a relatively powerful magnetic effect in one direction or the 
other, according to whether the frequency ix above or below 
normal. Hence it is seen that the character of the scale is easily 
altered to suit any desired condition by a simple change in design. 
A resistance limits the current through the instrument when 
there are pronounced higher harmonics which would cause large 
currents to flow through the condenser on account of the high 
frequency. An inductance X is inserted tordecrease the wave 
form error.—A pril 17th, 1919. 


MISCELLANEOUS. 


125,192. March 13th, 1918.—Capstan Drivinc Gear, Stothert 
and Pitt, Ltd., W. Pitt and E. 8. Franklin, Newark Works, 
Bath. 

This invention relates to improved gear for driving machines, 
such as capstans, winches, presses, and the like, where it is 
desired to maintain a constant torque at any speed from full 
speed to rest. A hydraulic pump or an air compressor is used 
as an escapement when the driven machine is overloaded, and 
the motor is so connected to the machine and to the pump or 
compressor that it normally drives the machine, but in cases 
of overload drives the pump or compressor, the delivery valve 
of the latter being so loaded that the torque required to drive the 
pump or compressor is greater than the torque required to drive 
the machine so as to give a predetermined pull. The motor 
revolves the casing of a differential gear, one side of which is 
coupled to the machine to be driven, while the other side is 
coupled to the pump or compressor. In an alternative system 
an electric motor is so arranged that not only can the armature 
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or rotor——rotate, but the field—-or stator—-can alxo rotate, one 
member being coupled to the machine to be driven, while the 
other is coupled to the pump or compressor. If the maximum 
pull at the capstan head, for instance, is for any reason insufti- 
cient to haul the load, the rotation of the capstan head will be 
restrained and the meinber of the motor which is coupled to the 
pump or compressor will rotate, the torque on the capstan head 
being, however, maintained. In the illustration A is a. motor 
geared to a casing B carrying pinions C C meshing with gear 
wheels D and E. The wheel D is geared to a hoisting barrel or 
capstan head R, while the wheel E is keyed to a crank shaft F 
adapted to actuate a pair of pumps G G situated in a tank H, 
and provided with delivery valves J ; these valves are so loaded 
that the wheel E will remain stationary unless the predetermined 
pull on the capstan head R is insufficient to haul the load, in 
in which case, the rotation of the head being restrained, the wheel 
E will be turned and the pumps will be actuated.—A pril 17th, 
1919. 


125,194. March 22nd, 1918.—Biast-rurNnaces, A. Frankignoul 
Van Beverningk Straat, 157, The Hague, Holiand. 

The invention consists in a metallurgical gas and electric 
furnace in which the reduction gases, produced in a separate 
generator, from a raw combustible with the oxygen of the air, 
are led in their nascent state and at their highest temperature 
to the reduction furnace, the gases discharged therefrom being 
utilised to produce the electric energy for melting the spongy 
metal. The melting of the spongy metal and the dross is per- 
formed by the Joules effect of the electric current by causing 
these substances to act as a resistance to the electric circuit. 
Referring to the illustration, G is the gas producer, the coal or 








coke for which is introdueed through the usual double-bel| 
charging arrangement B. At the hearth C hot air is led from 
the recuperating apparatus—for instance, a Cowper stove—anid 
is blown by means of an ordinary blowing arrangement throug! 
the tuyeres H. The gas thus produced flows away through tho 
openings O placed radially a short distance above the level of the 
blast pipes The gas is collected in a circular pipe K and passes 
thence direct to the furnace F for the reduction of the iron ore, 
Any coal is suitable for the production of this gas, as it has not 
to traverse the charge to be heated. The slag resulting fron, 
the charge of fuel and flux gradually falls to the bottom of the 
hearth from whence it is removed. The gas generated in the 
producer G by the air blast at 800 deg. Cent. with ordinary cou! 
reaches a temperature of about 1500 deg. Cent., and it is com- 
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posed principally of carbon monoxide, nitrogen, and hydrogen. 
This gas, passing through the pipe J, enters the shaft F through 
the openings P and reduces the ore, the residue gases passing on 
through the charge and leaving the furnace by the outlets L, 
when they can be used for other purposes as desired. They can 
be used for the production of steam to drive an electric generator 
for the production of the electric energy required by the sub 
sequent melting. The spongy metal during the working of 
the furnace passes down to the hearth, where the electric current 
supplied by the electrodes E, which are provided with water or 
other circulating cooling means, heat and melt it. The molten 
iron thus resulting runs down and separates from the slag or 
dross, which is passed away through the outlet 8, while the pure 
metal is tapped off through the opening T.—A pril 17th, 1919. 








Forthcoming Engagements. 





TO-DAY. 


Junior InstiruTion or ENGInEERS.—-39, Victoria-street, 
Westminster, 8S.W.1. Lecturette, ‘‘ Reinforced Concrete Con- 
struction,” by Mr. George Allen. 7.30 p.m. 


MONDAY, MAY 26H. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Paper: “* A New Prime Mover of High Efficiency and British 
Origin,” by Captain Frank E. D. Acland. 4.30 p.1m. 


TUESDAY, WEDNESDAY, AND THURSDAY, MAY 
277TH, 28Tu, AND 29ru. 

Tue Instirution or Gas ENGINEERS.—-Institution of Civil 
Engineers, Great George-street, Westminster, S.W. 1. Annual 
general meeting. Tuesday, 10.30 a.m. Wednesday and 'Thurs- 
day, 10 a.m. 

TUESDAY, MAY 27ru. 

Roya InstiruTion Or GREAT BRITAIN.- 
Piccadilly, W.1. Lecture L: ‘* Listening Under Water,” 
Professor W. H. Bragg. 3 p.m. 

Tue INpusTRiaL Reconstruction Councit.--Hall of Insti- 
tute of Journalists, 2 and 4, Tudor-street, E.C. 4. “* The Rela- 
tion of We.fare Work to Scientific Management,’’ opened hy 
Miss Voy-ey. 5.30 p.m. 


Albemarle-street , 
by 


— John-street, Adelphi, W.C. 2. 
and Industry in Australia,” 


McCall. 4.30 p.m. 


RoyaL Soctery or Arts. 
Colonial Section. ‘* Science 
Lieut.-Col. the Hon. Sir John 


by 


WEDNESDAY, MAY 287x. 
RoyaL Socretry or Arts.—John-street, Adelphi, W.C. 2. 
‘* Glass making Before and During the War,’’ by Mr. Harry J. 
Powell. 4.30 p.m. 
Tus InpustRiaL Reconsrruction Councit.—Saddlers’ Halli, 
Cheapside, E.C. 2. ‘* The Only Way to Higher Wage»—Shorter 
Hours,”” by Right Hon. Lord Leverhulme. 4.30 p.m. 


THURSDAY, MAY 29ru. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Annual general meeting. 
2.30 p.m. 

THe Institute oF ELecrricaL ENGINEERS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Annual general meeting. 
2.30 p.m. 

FRIDAY, MAY 30ru. 

THe TLLuMINATING ENGINEERING Socirty.—-Koyal Society 
of Arts, John-street, Adelphi, W.C.2. Discussion: ‘‘ The 
Gas-filled Lamp and its Effect on Illuminating Engineering,” 
to be opened by Mr. F. W. Willcox. 8 p.m. 

InstTrITUTION OF MECUANICAL ENGINEERS.—Institution of Civil 
Engineers, Great George-street, Westminster, 8.W. 1. Dis- 
cussion on the following paper will be resumed by Dr. Walter 
Rosenhain :—‘‘ The Mechanical Properties of Steel, with Some 
Consideration of the Question of Brittleness,” by Dr. W. H. 
Hatfield. 6 p.m. 

MONDAY, JUNE 2np. 
Instirute oF EvecrricaL EnGinEERS.—Chartered Institute 


ot Patent Agents, Staple Inn Buildings, High Holborn, W.C. 
Intormal meeting. Discussion, ** The Vicious Circle of Increas- 


ing Prices,” to be opened by Major Keneim Edgeumbe. 7.30 p.m. 
WEDNESDAY, JUNE 41ru. 

InsviruTiION or Locomotive ENGINEERS (MANCHESTER 
CENTRE).—Visit to Locomotive Works, Lancashire and York- 
shire Railway, Horwich. Train leaves Manchester (Victoria 
Station), 1 p.m. 

FRIDAY, JUNE 67u. 

Tue Instrrvtion or Exscrrican Enginrers: ScorrisH 
CenTRE. Special meeting, to take the place of Summer Outing, 
to be held at Aberdeen. 
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PUBLIC NOTICES. 


ee 


: a * 


. pesroesL BOARD, 
Y DIRECTION GY an B UNIT. ITION 
ational Shell, Forging and 


PRESSING FACTORY, 
COE AN LIVERPOOL, 
FOR SALE B PRIVATE TREATY. 
following is & Brief description :— 

he N Fronting main road from the City to 
JATION ++ “"proadgreen, Hutton, &c., about 
2} miles from the Town Hall, 
Goods oy - (Edge Hill) 1 
mile. ngers’ Station 
(Edge- lane) + mile. 

Cartridge Factory constructed in 


ip TRUCTION steel, with corrugated iron walls 
as and roof with continuous sky 
me light, area 11,470ft. super. 


Billet Forge, of soe construc 
tion, area 7331ft. supe! 
Bond - rooms, brick - puilt, — 
double span roof _— vered 
roid, area 6812ft. 
shel il inapection and one Stores, ditto 
5857 

















fh Block, area Poa7oft. super, 
= a Block, area 2499ft. 


supe! 

The remainder comprise, Tool-rooms, 
Pump-house, Joiners’ Shop, and 
various auxiliary buildings. 

Total ground area of buildings, 
about 55,000ft. super. 

is the property of the Corporation of 
it is believed a long lease could be 
by arrangement, On favourable terms, for 

ig required tor factory purposes. 
.. Five private sidings “po 
with the L. and N.W. ilway. 


Elec 
Fie ‘aie. 
For 74 clerks. 


Lig 166 persons. 
particulars may be obtained on application 
the "DISPOSAL BOARD, | _ Landi 8 and Monde y 








mv S108 
y DIRECTION OF THE prose! BOARD, 

& MINIST RY OF MUNITIO 

merican Aircraft “Factory, 








HOLLINWOOD. near OLDHAM, LANCS. 
BE SOLD BY PRIVATE boa tal - in ONE LOT 
he — bg a — <a 
ATION Oldham 


Railway adjoins a portion of the 
site, and the nearest station is 
Moston, about 1-3 mile distant. 
ba Pe Canal adjoins the 


ory. 

To tal area about 114 acres. 

The principal buildings comprise : 

Assembly Shed, 644ft. by 350ft., 
with extension 240ft. by 100ft., 
constructed in brick with steel 
principals, slated with con- 
tinuous roof lights and concrete 
floor, area 229,400ft. super. 

Fuselage Store, 103ft. by 82ft., of 
pee nnd construction, area 


8446ft. 
PSoatt. F ygher or 76ft. 6in., 





vAL 





‘STRUCTION 


Wing Store. re, 


Maintenance Shop, 176ft Pin. by 
Sift. 9in., wit extension 
86ft. Sin. by 41ft. 7in., area 


15,446ft super 
Canteen, 242ft. vein. ae: 127ft., = 
extension S6ft. 6in. by 20ft. 9 
area 33,270ft. — 
Gen 0 wo-storey build- 
ing. 195ft. Youn. by 46ft. lin., 


rea 9024ft. 
Six ‘Erecting Sheds. “tour of which 
are unfinished. each 500ft. by 


art 
unfinished, each 
ad 121ft., area 


ft. s 

The remainder of of the buildings in 
clude Timber Shed, Trailer and 
Motor Garages, First-aid Ambul- 
ance, pressor and Engine- 
houses, Boller: house ~* Sag y 

Installation, Lavato: 

Total ground area of "puslaings 









PUBLIC NOTICES 


PUBLIC NOTICES. 


PUBLIC NOTICES 





BY DERECES OF THE peRos aL BOARD, 
MINISTRY OF MUNITIO. 


U pwood Aerodrome, nr. Ramsey, 


HUNTINGDONSHIRE, 

FOR DISPOSAL as a whole or the Buildings and 
Land on which they stand without the Aerodrome 
itself. The buildings are of brick and breeze blocks. 
Th a water supply and sewage disposal. In 
addition to its use as an Aerodrome, the buildings 
are suitable for Factory Storage, Sanatorium, Train- 
ing Institution, and many other similar purposes. 

For further particulars, apply to DISPOSAL 
BOARD (D.B.1a/3), Room 135, ene Cross 
Buildings, Villiers: street, London, W.C. 2 3804 





BY DIRECTION OF THE apa BOARD, 
MINISTRY 1ONS 


OF MUNIT 


Machinery and Plant at the 


E. Experimental Station, Wembley 
TENDERS are INVITED for MACHINERY and 
PLANT at R.E. Experimental Station, Wembley, 
including .— 
MACHINE TOOLS, Laas, 7in. and OStin. 
centres, 5.5. and DRILLING MA- 
CHINES ; EMERY. “GRINDERS. 
SUCTION GAS PLANT, ENGINES, &c 
ELECTRIC GENERATORS, DYNAMOS and 
— 1-16 to 14 H. P. D.C., 200 to 300 


WooDWOlKING MACHINERY, MORTICING 
0° RING MACHINE, CIRCULAR 
. &e, 

Tenders to close by June 7th. 

Full particulars, together with permits to view and 
Tender forms, can be had on application to the 
CONTROLLER OF MACHINERY AND Fy Ant. 
Charing Cross Embankment Buildings, W.C. 
Telephone, Gerrard 540 3845. 


BY DIRECTION OF THE DISPOSAL BOARD, 
‘he Minister of Munitions has 
FOR DISPOSAL 
113,800 PIECES OF CHAINMAIL. 
Average overall-size of pieces, 9in. by 2fin. 

Average weight of pieces, oo . each. 
Mesh made from No. 19 8.W G. "Steel Wire. 


Over-all size of ema Ras 
my 80, Ho Hotel Metropole. 





Samples can_be seer 
TENDERS ‘alt INV 
Tender forms can be obtained a OP, on 
Room 382, Hotel Metropole, L« London, 8.W S.W. 
BY i OF THE peeeoeeL BOARD, 
NISTRY OF MUNITION 


95 A() Praminat Chains for Sale 
BY TENDER. 

Tenders, Ref. D.13, addressed to the CONTROLLER, 
D.B.5.a., | 37/41, Old Queen-street, Westminster, 
8.W. 1, will be received up to Noon on Monday, 16th 
June, 1919, for— 

Approximately aaee PLUMMET CHAINS, lying at 
Messrs. Willey and Co.’s, Engineers, Exeter. 

Tenders to "be endorsed ‘* Tender for Plummet 
Chains,’’.and reference number quoted in all cases. 

Tender forms, schedules and particulars can be 
Dane from the Controller at the above 

"3401 __ 


BY DIRECTION, OF ‘THE DISPOSAL BOARD, 


TRY OF MUNITION 
Steel Surplus Material from 
ELLESLEY. 


FOR SALE BY TENDER, 

Reference D.D_ 1/662/Admiralty. 

sai. iy oye Bani mg eo gag has for DIS 
POSA in Lots, QUANTITY of 
ASSORTED MATERIAL ts the forme of Steel Plates, 
Mild Steel, Black and Galvanised Sections, Mild 
Steel Plates and Sheets, Black at Galvanised Sheets, 
+ a8 proposed to be used in the building of this 


Particulars and Tender forms may be had 
pplication to D.D. 4a, Room pit. Hotel Mitrepele, 
Northumberland ezvenue, W.C.2, quoting the above 
reference. 3429 

BY DIRECTION OF THE DISPOSAL BOARD, 

MLNISTRY OF MUNITIONS. 


Steel Surplus Material for 
SALE by TENDER 
—— i “~y 8. WELLESLEY. 


Reference Admiralty 

Wee MINIS “OF MUNITIONS has for DISs- 
POSA in or more Lots, a QUANTITY of 
ASSORTED MATERIAL in the form of Angles and 
nee as prop © be used in the buildirg of this 


ship. 

Particulars and Tender forms may be kad on 
application to D.D. 4a, Room, 372, Hotel Metropole, 
Northumberland-avenue, W.C.2, quoting the above 
reference. 





(finished pa fini about 
815,000ft. 

The erection “of th the buildings was 
commenced in 1918, 


Electric. 
Hot air and steam, 
From public main. 
There are ample private sidings in 
the works which are connected 
bea the Lancashire and York 
re Railway. 
Lothar particulars. with plan. may be obtained on 
ication to the DISPOSAL BOARD. Land and 
ries Section, ‘a Cross Buildings, Embank- 
t. London, Ww O 8180 








WER AND 
JHTING 
ATING 

TE 


DINGS .. 


















BY DIRECTION OF THE DISPOSAL BOARD, 
e Minster of Munitions has 


24,323 DRAWN WELDLESS STEEL 
TUBES. 









ngth 1ft. 10in. 

External dia., 2in, 

hickness of steel. tin. 

Bre afc, ish t, 94 Ib. 
C 

whew! bs e <dritted lin, 





each, 
from open end, 


‘ender tom ie te pre i py 
obtain 
bm 382, Hotel Metropole, London, SW. 













D.B. 4 A.. 
3301 















BY, ~DIRECTION OF THE DISPOS. 
MINISTRY OF MUNITIO: NS. Srey 


Oop Iron and Tin- -plates. 

SAL, ¢ MINISTER OF MUNITIONS has re DIS. 
nN one or more Lots, a QUANTITY of 

moet — of— 

-—Ap i 

eure itne at St, ‘le. ree 

S D.tx) 46 Bose. 25in. by 17in. 

ving at ‘West p ntie Docks. Pie ae 


eC ATES -XX).—8} Tons, lying at Wor- 


Particulars and T 
o] antes forms may te had cn 
ation to D.B. 4a, Room $72, Hotel Metropole. 


jum ber] 
aT miand-tvenus, bi 2, quoting “cue” ce 










163. 












ae 


BY DIRECTION OF THE DISPOSAL BOARD. 


THE MINISTER OF MUNITIONS HAS 
FOR DISPOSAL : 
TANK COMPONENTS, 
202. BULLET-PROOF, 8m/m PLATES. 


197 BULLET-PROOF 9 m/m PLATES, 
272 BULLET-PROOF 12 m/m PLATES, 
RECTANGULAR, OF VARIOUS DIMENSIONS. 
82 SEMI-CIRCULAR GEAR COVERS, 
10 S.W.G., 

MILD STEEL, 6in, INSIDE CLEARANCE. 
10 8.W. GAUGE. 

85 PAIRS R. & L. HANDED GEAR COVER 


PLATES, 


SEMI-CIRCULAR SHAPE, MILD So aaa 
12in, RADIUS, 10 8.W 


168 EXHAUST PIPES, 
sit. Sin. LONG by 1 7-8in. INTERNAL DIA. by 
3-16in. THICK. 


20 SUPPORT BRACKET FORGINGS, 
6iin. by 6in. by 5in. 
6 TOWING SHACKLE EYES, Qin. D1a., 
WITH EYE LUG. 
RADIATOR MILD STEEL FANS, 
l7in. D1a., 
BUILT ON CAST IRON BOSS FOR liin, SHAFT. 


ABOUT 


62 


24 C.I. RADIATOR FAN BRACKETS, 
20in. Dra 
5 MACHINED MILD STEEL COVERS, 
10in. Dia. 


TENDERS ARE INVITED. 
MATERIAL CAN BE VIEWED AT C.S.D. DEPOT, 
GREAT CENTRAL YARD, LEICESTER. 
TENDER FORMS CAN BE OBTAINED FROM 





.4A., ROOM 382, HOTEL METROPOLE, 
LONDON, 8.W 3302 


BBB 


BY DIRECTION OF THE DISPOSAL BOARD 
THE MINISTER OF MUNITIONS HAS 
FOR DISPOSAL : 
299 AIR CYLINDERS 
FOR 
STROMBOS HORN. 
IN GOOD CONDITION, 
factatine: Cap, 22tin., external dia. 4tin. 
Steel Thickness .176in.. 28/35 tons Steel. 


One Ordinary Brass Fiat Seated Air Valve. 
Fitted to each cylinder, average weight 18 1b each. 


Length, 


TENDERS ARE INVITED. 


— FORMS CAN BE OBTAINED FROM 
4A, ROOM 382, HOTEL METRO oe. 


LONDON. 8.W 
oe eS, by the Government of the 
Jganda Protectorate, for one tour of 

20-30 mouths’ residential —— with possible per- 
manency. Salary £300-£15-£400, with a house allow- 
ance of £60 per annum and a war bonus of £30 ¥ a. 
for single men and £73 for married men. Free first- 
class passages and liberal leave in England on full 
salary.—Candidates, aged about 28, preferably single, 
with a good theoretical training or who have com- 
pleted articles with a civil engineer of good standing, 
and possessing a good knowledge of Surveying and 
Construstion of “poctnewing Works, especially Road 
Work and mpgs ig of Building Construction, should 
apply at o by letter, to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, 8.W. 1, 
stating their experience and quoting ee Se 

A 


Assistant Engineer Re- 


QUIRED in the Public Works 








Assistant Engineers Re- 
QUIRED for the Public Works 
for one tour of 
service, with prospect of 
permanency. “Salary £300-£15-£400 per annum. Free 
quarters and first class passages. Liberal leave in 
England on full salary.—Candidates, having a sound 
knowledge of Surveying and Levelling and general 


INDUSTRIAL ADMINISTRATION. 


M* Sper snp yi ye aerane. 


Author of 
MINISTRATION | Accounts,’” 
juring June and July, 

R HOUSE, OLD BROAD- 
tC, THRE E COURSES of 
FIGHT LECTURES each in the following 


FACTORY ORGANISATION. 
WEDNESDAYS, 6 p.m., commencing he a 
Chairman for opening a 

General the Hon. Sir F. R. bmanau, 
K.C.M.G., C.B, 

LABOUR ADMINISTRATION, 


THURSDAYS, 6 p.m., commencing June 5, 
Chairman_ for ofppning,, lecture, J. A, 


FACTOR Y COSTING. 


FRIDAYS, 6 p.m, commencing June 6. 
Chairman for opening lecture, Sir JouN 
E. Tsorvycrorr, K.B.E., Managing 
te Messrs. John I. Thornycroft 
an . 


Discussion will follow each Lecture. 

















FEE—ONE GUINEA FOR EACH COURSE, 


Syllabus on application by post to— 
Messrs. BRINDLEY and ELBOURNE, 
Consulting Eng‘ne:rs, 
110, VICTORIA-STREET, WESTMINSTER, —. Te 





PATENTS AND DESIGNS ACTS, 1907-1914. 
EXTRACTING SALTS FROM SEA WATER 


[he Proprietor of British Letters 
Patent No. 6678 of 1915 is PREPARED to 
SELL the PATENT or to LICENSE British Manu- 
faeturers to work under it. to 

of f the 1 mother- Aono Moenigey the common sali crop is 


by e 
Address : BOULT. WADE and TENNANT, 
_ 3367 111 and 112, Hatton-garden. 











routine of an engineer’s office, including preparation of 
plans, quantities and estimates for works, and, 
possible, a knowledge of Motor Mechanics, should 
apply at once, by letter, ores brief details of age 
and experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, 8.W.1, quoting reference 
M/Zanzibar 8617. 3349 
Assistant Engineers Re- 
UIRED by the Government of 
East Athen for the Uganda Railway, for 
one tour of 20-30 months’ service, wit 
possible permanency. Salary £300-£20-£550 per 
annum, and a war bonus of £30 per annum. Free 
quarters and first-class passages. Liberal leave in 
England on full salary.—Candidates, single, age 
between 25 and 33, and having a good experience of 
Railway Construction and Maintenance, should apply 
at once (by letter), giving brief details of age and 
experience, to the WN AGENTS FOR THE 
COLONIES, 4, Millbank, SW. 1, quoting reference 
No. M/E.A.P. 8587. 3397 
Mechanical Engineer Re- 
QUIRED by the Government of 
Nigeria = the Public Works Department 
for two tours each of 12 months’ con 
tinuous service, with possible permanency. 
£400-£20-£500 per annum, duty a!lowance of <80, 
s war bonus of £120 per annum which will be con- 
tinaed yg six months after peace is restored and 


be reconsidered. Free quarters and first- 
aoe passages. Liberal leave in England on full 
selary. Candidates. age between 30-40, having 


experience in erection, maintenance. and rep:irs of 
motor cars, steam units, and machinery in general, 
should apply at once (t» letter’, stating age and 
giving brief particulars of experience to THER 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bans, S.W. 1, quoting reference Number M/8841. 





fee The. Crown Agents for 
COLONIES REQUIRE for 
Branch at 


their 7 ee Design 

Westminster the SERVICES of a CIVIL 
ENGINEER to act as a SENIOR CIVIL ENGINEER- 
ING ASSISTANT. Applications will only be con- 
side from engineers who have held responsible 
positions in the Design and Construction of Engineer- 
ing Structures of some magnitude for ba tne or 


London, E.C. 1 
Northampton F Polytechnic Insti- 


280, St. John- a ag London, E.C. 1. 
WANTED AT —, in the Civil and Mechanical 
Engineering Departm: an_ASSISTANT LECTURER 
and DEMONSTEATOR. *” Whole-time appointment. 
Salary £300 per 
For particulass & and f form of application, apply to 
R. MULLINEUX WALMSLE 


3219 Principal. 


The Technical College, Lough- 
BOROUGH, 


H. wpe M.B.E., on A.B.C.Se. 
M.L.C.E., Princi 


an INSTRUCTOR in FOUNDRY 


should be of good education and 
have had experience in modern foundries. 
They should be familiar with various types of Mould- 
ing Machines. 

Commencing salary, £200 to £250 per annum, 
according to experience and qualifications. . 

—— should be addressed to the 
PRINCIPAL. 








ANTED, 
CE. 





[University College, Notting- 
HAM. 


DEPARTMENT OF ENGINEERING. 
LECTURER IN MECHANICAL ENGINEERING. 

APPLICATIONS are INVITED for the POST of 
LECTURER in MECHANICAL ENGINEERING, at a 
commencing salary of £250 per annum. 

Particulars and forms of application, which should 
be returned not later than June 18th, may be 


obtained from 
J. E. SHIMELD, 
3385 Acting Registrar. 





Public Works. Experience in the Design of 
Concrete is essential. Salary £500 per annum, rising 
to £650 by annual increments of £20, ot os a 
on the Civil Service scale (at present 20 

salary, plus £60). The spocintanat, which wii be 
probationary in the first instance and terminable by 
three months’ notice, non-pensionable. The 
selected candidate will be required to contribute to 
Provident Fund.—-Candidates. who — not ~ over 
forty years of age, should apply, by letter, to the 
CROWN AG a THE COLONIES, 4, Mill- 
bank, Westminster, 8.W. 1, not later than the 10th 


Wigan and District Mining and 
AND TECHNICAL COLLEGE. 

ys gay are INVITED for the VACANCY of 

HEAD all ee ee DEPART- 


Commencing salary £400 per annum. Salary scale 
under revision. 

ge may be obtained from the PRINCIPAL, 

to whom applications should be sent not ee than 
Tuesday, 24th June. 





June, giving full details of their t 
tions, experience and age, &c. Applicants must quote 
the following reference on top left-hand corner of 
paper—M/Misc. 1468. 3366 


PATENTS AND DESIGNS ACT, 1907. 


Notice is Hereby Given that 


JOSEPH BIJUR, of 122, East Sixtieth-street, 
New York City, County and State of New York. 
U.S.A., SEEKS LEAVE to AMEND the SPECIFI 
CATION left in connexion with the application for 
LETTERS PATENT No. 113,431, for ‘‘ Improvements 
in or relating to means for Starting Internal Com 
bustion n= er 





jculars of the prop t were set 
forth in the “fihuntrated Oficial as (Patents) 
issued on on 14th May, 1919. 

Any or persons, may give notice of Oppo- 
— to othe Amendment by leaving Patents Form 
18 at the Patent Office, 25, Southampton- 
buildings, London, W.C. 2, within one calendar month 
from the date of the aad “Journal. 

ote W. TEMPLE FRANKS, 


Comptroller-General,_ 
Ure ank of Bristol.—Chair 
Shy FP MECHANICAL ENGINEERING. 

APPLICATIONS will be 











a@ year. 
BCEIVED up up to JUNE 2ist, 1919.—For particulars, 
S ly to 4 REGISTRAR OF THE 


Continued Page II. 





SITUATIONS OPEN 
Page lL. and III. 


SITUATIONS WANTED 
Pages III. and IV, 


MACHINERY, &c., WANTED 
Pages IV. and VIII. 


FOR SALE, 
Pages VIII. and CIIl. 


AUCTIONS, Pages II. and CX. 


PREMISES TO LET OR WANTED, 
Page III. 


WORK WANTED, Page CIX. 
MISCELLANEOUS, Page CX, &e. 
RECONSTRUCTION, Page CIX. 





NUMERICAL INDEX TO ADVER- 








TECHNICAL COLLEGE, Bristol. 
. 3231 


TISEMENTS, Page CIX 
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PUBLIC NOTICES 


The ‘Mancheotad Steam. Beers’ 
ASSOCIATION. 

The Annual General bee of 
held in the Board Room 

Offices 9, Mount-cirest. 
May ae, Fy | rn wh RE aR ester), 
ed pa. » a os See T. when owine Hie RESOLU.- 

Moved by the Cuarmaran, seconded by Pesencan 
B Ea ig ge Esq. ( Openshaw). and resolved— 


t of Manage. 
ment to the Subscribers be adopted.” 
Moved by James GARDINER, Esq. leurs. Richard 
Evans and Co., Ltd., Haydock!, , Seconded. by E. C. 
Sronenouse, Esq. (Messrs. A 
Wakefield), and resolv at 
“* That the thanks of the Association are due and 
are hereby presented to the Committee of 
Management for their past services, and that 
, the following gentlemen be elected the 
1 Committee for = ensuing year, with power 


to umber — 

COMMITTEE OF MANAGEMENT. 
Harold Lee, Esq., J.P. (Manchester). 
Charles Heaton, Esq. (Bolton). 

Edward Hopkinson, Esq., D.Sc. M.P. 
(Bury). 








(Manchester). 
Henry Whitehead, ‘_ M.V.O. 
sq. (Blackburn). 
Trevelyan, Esq. (Openshaw). 
James 8. Addison, Esq. (Manchester).’’ 
Moved by F. CrEaa, Esq. (Messrs. Turner Bros., 
Rochdale), seconded by F. R. Wrincocks, Esq. 
filson Bros. Bobbin Co., Ltd., Garston. 
Liverpool), and resolved— 
“That Messrs. F. W. Popplewell 
Chartered Accountants, Manchester, be 
appointed Auditors of the Association’s 
accounts = 1919. 
WARD A. BATEMAN, 
Secretary. 


Ltd 
(Messrs. 


and Son, 


9, Mount-street, Albert-square, 
Manchester, 
1919. 


May 28th 3405 





Association of Engineering and 
aaa ee a. 


ENTRAL LON H. 
The QUARTERLY EETING of MEMBERS 
ae ' S aa at_ the CENTRAL HALL ‘--" 
B), WESTMINSTER, 8.W. Be on 
WEDNESDAY, JUNE 4th, at 7.30 p.m promp 
It is very important that every member should be 
present. 
Particulars of membership, &c., can be obtained 
from the iting Secretary for this Sub- a? 
. A. Key, 129, The Grove, Hammersmith, W. 
M. R. DEWHURS 


3369 is 


° y ‘ 
-) baria Water Supply Scheme. 

—TENDERS are INVITED for the SUPPLY 
and DELIVERY of WATER PIPES (Cast Iron, 
Steel or Reinforced Concrete), up to 2lin, internal 
diameter, together with Sluice Stop Valves, &c., to 
be used in conjunctien with the pires. If of cast iron, 
the total weight of pipes will be about 15,000 tona. 
The total length of pipes of all sizes will be about 
102 miles, Sealed Tenders, accompanied by a deposit 
of £300 sterling (or equivalent sum), —_ will be 
returned to unsuccessful tenderers as soon as possible 
after the contract is let, will be vecsived at t the office 
of Messrs. Sir Alexander Binnie, Son and Deacon, 
39, Buckingham Gate, Westminster, S.W.1. up to 
mid-day on the 3ist July, 1919. 

Copies of the form of Tender, contract agreement, 
specification and bills of quantities may be obtained 
by sending in an apoliastion. with a deposit of £6 
sterling (or equivalent sum) for each copy applied for, 
to Messrs. Sir Alexander Binnie, Son and Deacon, 
30, Buckingham Gate, Westminster, S.W. 1, and such 
deposit will be refunded when a ‘bona fide Toner. 
accompanied by _ the souettcatten, &e., has 
received by the Chairman of the Jharia Water Bosal, 
The Board does not bind itself ¢ to accept the lowest or 


any Tender. 
(Signed) T. LUBY, 
Chairman of the Jharia Water 
Board, i. Degnhed, BAF E.1.R. 


Newmarket Rural _ District 
COUNCIL. 

WATER SUPPLY WORKS FOR THE PARISH 
OF SOHAM 


AM. 
TO CONTRACTORS. 

The above Council invite TENDERS for CARTING, 
EXCAVATING for and LAYING of ubout NINE 
MILES of 7in., 6in., 5in., 4in. and 3in. CAST IRON 
PIPES, including Fixing’ of Valves, Hydrants, &c., 
SINKING of WEL and ERECTION of BRICK 
WATER TOWER, a all works in relation thereto. 

The plans and specification may be seen, and copies 
of bills ~¥ quantities and form of Tender obtained, 
from the Engineers, Messrs. Sa 
Milton Chambers, Milton-street, 
payment of £3 3s. by cheque, which will be returned 
on receipt of bona fide Tender, not afterwards with- 
drawn, and the return Engineers of all 
documents lent to the contractor for the purpose of 
making up his Tender 

The successful contractor will be required to en 
into a bond with approved sureties for the due = 
proper performance of his contract. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

Sealed and endorsed Tenders to be sent to the 
undersigned on or ore 10 a.m., Monday, the 
16th day of June, 1919. 

8. J. B any ° 


Clerk to the Council. 

Newmarket, 23rd May, 1919. 

P.S.—The Engineers will be in attendance at the 
Court House, ham, meet intending contractors 
on Wednesday, June 4th, from A a.m. to 4 
when contractors may inspect the plans. 


$217 
ewmarket Rural District 
COUNCIL. 


WATER SUPPLY WORKS FOR THE PARISH 
OF SOHAM. 
TO IRONFOUNDERS. 

The above Soae® invite TENDERS for the 
SUPPLY and DELIVERY at Soham, G.E.R, of 
about 450 Tons of CAST IRON PIPES and SPECIALS 
and the SUPPLY and ERECTION of CAST IRON 

TANK, to hold 70,000 —_— and all other works 
in relation thereto. Plans and specification may be 
seen and copies of bills of quantities and form of 
Tender obtained, from the Engineers, Messrs. Sands 
and Walker, Milton Chambers, Milton-street, Notting- 
ham, on payment of £3 3s. by cheque, which will be 
returned on receipt of bona fide Tender not afterwards 
withdrawn, and the return to the Engineers of all 
documents lent to the contractor for the purpose of 
making up his Tender. 

The successful contractor will be required to enter 
into a bond with approved sureties for the due and 
proper performance of his contract. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

Sealed and endorsed Tenders to be sent to the 
undersigned on or ore 10 a.m., Monday, the 
16th day of June, 1919. 

8. J. ENNION, 
Clerk to the Council. 
3218 


Hon. Secretary. 





3404 


p.m., 





Newmarket, May 23rd, 1919. 
nt Union of South Africa. 


ee LY OF LOCOMOTIVE BOILERS. 
RS are INVITED for the SUPPLY and 
DELIVERY of 69 LOCOMOTIVE BOILERS for the 
South African Railways. Drawings can be seen at 
Messrs. Hodges, Bennett and Co.‘s offices, 16, 
Victoria-street, Westminster, 8.W.1, and copies may 
be obtained at usual charges 

Specifications and conditions of contract may be 
obtained (as ready} from the Stores and Shipping 
Department ‘Office of the High Commissioner for the 
Union of gout Alrica, 32, Victoria-street, West 
minster, 8.W. 


Tenders, caniod outside ‘* Tender for locumotive 
Boilers,’” to be addressed to the SECRETARY, Office of 
the High Commissioner for the Union of Seuth Africa, 
$2, Victoria-street, oe ey will be received up 
to Noon on Monday, the i4th day of July, 119. 





PUBLIC ‘NOTICES 


arryarrene OPEN (eontinued) 








(Jounty Boro 


ENGINEERING ASSIST. 
NEER’S D. 
Personal Assis 


h of Stoke-on- 
ir aa ENGI- 


to Borough Elee- 


SSISTANT with Good Theogeteal 
iy strain bh, Seameae : 
Steel 


SITUATIONS oPEy ,. 
DESI 
Wars, ° ai, Work. F enteadee i Jag 





FR of Taking Con’ 
Des: Blast 
Coke Ovens, a Modern Design of Mills 
wal ate and qualifications, 
The ngineer Office. 3411 4 





as 
trical Engineer. in his offices at St St aes 
Stoke-on-Trent 





annum, 





Cry 


= fae 


| 


of performing any of 


gineer. 
It is es essential t! 
—— in | Blectrictty — Electric Lighting W: 


be forwarded 
nvelope. 

Applications, 
accompanied 
fent to me by or before Friday, the 6th June. 

Selected ottin we = ove notice to attend. 

yo 
Hany LIST, 
Clerk to the Guardians. 
Union Offices, Mayday-road, 
Thornton Heath, Surrey, 


22nd May, i919. 3348 





TRADE WITH INDIA. 


BRITISH FIRM of ENGINEERS and 
MACHINERY IMPORTERS in_ India 
(wel established, excellent bankers’ and_trade 
references) is PREPARED to CO-OPERATE 
with Home Firm or Association desirous of 
Pg ay] OUT OWN REPRESENTATIVE or 
SALESMAN to India 
have a very good existing Indian 
mection, ample office accommodation and 
aree facilities; they would be prepared to 
rent this accommodation, for long or short 
pane, on nominal terms, assist representat ve, 
is desired submit invoices on latter s behalf. 
collect ones. and arrange remittances to 
ome pr ra tion ( ) 
on Po a cated 
Advertisers eens Be saeromntative witb 
ames and and practical 
regarding Stkely In indian. buyers, market 


advice 
and conditions. 
are (a) Machine Tools, (b) 

Engineering Tools 
generally, (c) Steam Fittings, (d) Wire Ropes. 
(e) Woodworking Machinery, ‘f) Water Softeners 
and Fitters. (¢) Brass and Copper Tubes, Sheets 

and Rods, Brass Round and Hexagon Bars, 
Bearing Metals, Boiler Tubes, &c., or (h) an 
association of makers embracing different lines 
of Engineering Produ 

Address, in first instance, 3432, The a rm 
Office. 2D 


Pr . 








SITUATIONS OPEN 


JANTED, a Whole-time SECRETARY to = 
important Association of Engineering 
ployers in S the North of England. A culstentiol salary 
to a competent man with offices and oi 
vided.—For particulars apply by 
qualifications, age, ex . and salary expected, 
addressed to Messrs. VINCENT and VINCENT, 
Solicitors, 20, Budge-row London, E.C, 3377 a 


a tiny ASSISTANT FOUNDRY MAASES to 

e Charge of New Foundry and Engineering 
Works : eae be experienced in most — methods 
of Iron and Brass Founding, and able to Lay-out 
and Organise New Foundry and Equipment for 
same. Only experi men, —s similar 
positions, need apply.—Address, age, references, ex- 
perience, salary required. to $235, The ee Soe 

a 


ANTED, ASSISTANT WORKS MANAGER for 
old-established Agricultural Engineering Works 
in South Midlands. Applicants should have exye- 
with Steam Pl Tackles d 


rience joughs, . an 
Road Rollers, or similar machinery, and be thoroughly 
manufacturing work 





staff p 
letter, stealing 











manager, who is taking up another post with the 
firm, for a period, to gain experience, prior to taking 
over the appointment.—Address in first instance, 
with full particulars, to 3318, The Engineer oer 

A 


4a, POTTOR for ENGINEERING 
MONTHLY JOURNAL with large circulation 
overseas. lust be practical neering journalist 
and have occupied similar position previously.— 
Apply in confidence, stating qualifications, to Box 
ay Advertising Offices, 84, Queen 7 “rg 
C, 4, A 


ANTED for Iron and Steel Works, a Deliebie 
MECHANICAL ENGINEER for outside d uties, 
including maintenance, — and completion of 
extensions in progress; must be able to comtael men 
and a good disci an Hy —Address, stating wages 
and nd qualifications,” with references, 3409, The Engi- 








3409 A 


\ for Iron and Steel Works with Coke 
Ovens, an ELECTRICAL ENGINEER, capatle 
of taking complete control of the plant now running 
and to carry through extensions in progress under the 
supervision of the Chief Engineer; must be well up 
in D.C. and alternating-current system, and fg 
good general ae in maintenance and up 

A ~—s disciplina’ essential.—Address, setina 
wages and ane. with references, opie. The 
Engineer Office. 3410 A 


JANTED, FROSEICT IOS ENGINEER for Motor 
Lorr: Must have up-to-date 
ke charge of all production. 

“* PRODUCTION, ‘a a: of 








rry 
pereience and able 'to tai 
Apply by letter only to 











Walker Brothers (Wigan), Ltd., Wigan. 
gee TOOL ROOM SUPT.; Must be First- 
man who has held similar position with 
gestae t firms e iti gressive, salary 
being of secon imp for a man possessing 
he necessary qualifications to fulfil the appointment. 
—Address, in confidence, giving fullest particulars, 
8403, The E: 0 403 A 
A* OPENIN Occurs in an TE 
FOUNDEY for an ENGINEER with good 
in the — of Dies for Die Castings. 


pretexabiy in Tin, Lead, Zinc, and Aluminium Base 
joe yg No one pmithout —e “ow “0-7 
e 
‘Applicants should apply by letter. giving fullest 
particulars.—Address. P486, The Engineer oe. Pl 


PRLICATIONS are INVITED for the POSITION 
ISTANT ENGINE Rk of large Works, 


experience, preferably in Iron or Steel Wi 
Collieries.” Xpplicants should state age L.... teptning 
in detail, present position, snd salary 
J? povompanied by Poopies of testimonials, wh. ch wil 
be returned.—Address, “‘ FOUNDRY,” 
Poulos and Co. ‘Advertising Agents, ramps soap 


AM Wonks. ENGINEER REQUIRED for IRON- 
RKS. Must a 


Routine ‘Mi fr Plant generally. 
ry educatio) - an 


g 
Position for suiteble man. *Giy 











» The lowert or any Tender rot neces:arily 2«cepted 
— $271 


eecine $42, The Engineer ae, 


te expel — 


on Union. —Appointment 


F NON —, espe ENGINEER. 


the duties of the 


t the person appointed shall i bave 
orks. 

. per of application, with 
list™ of d - a Bang may be obtained at my office, A will 
on receipt of stamped addressed foolscap 


in candidate’s own handwriting, 
by copies of recent testimonials, must be 





, S411 
TOOL ORKS; must have thoro 
practical nt omen "he 
Cu from 
tool, An exceptional ‘opportunity for the right man.— 
Address, stating full oe of experience, &c., 
' 3379, The Engineer 83379 a 
ELGIUM.—Firm_of Machine Tool Dealett atitt 
nead office at woe Lope sting 
ENGIN: to act MANAGIN DIRECTOR, 
Applicants + 


cavential. —Address, 
with 
Caet Ase xr ee MANAGER REQUIRED 5 
Smal ; 





ER 
should have. a knowledge of 
good ye wee sy! deli eave Roe 
ministrative and ee! experience.— y 
with full particulars practical an commercial 
training, to 3005, The 3005 a 


CRU, TUBES A. FITTINGS.—WANTED, 





A ial, to TAKE 
CHARGE of large old-established WORKS. Give 
rs l particulars of experience, salary egit+ 

Address, 3314, The Engineer O Office. 3314 


| ge een gp ENGINEER, vis Experience of*the 
Lay-out and Designing of Switchgear for large 
Power Station, REQUIRED by leading switchgear 
maneionaving firm; ability to tackle super-station 

witchgear requirements ogy Send full - 
teulars of experience, age, and salary required.— 
Address, 3399, The Engineer Office. 3399 A 








INGINEER, MECHANICAL, WANTED, with 
sound practical experience in Steam, Hydraulic, 
Refrigerating and Ventilation, to undertake Super. 

vision of Shift Engineers and Maintenance Stat at at 
various premises a London ; . —_ licant must be a 
good organiser and have in controlling 
large staff.—Apply by letter, avi full particulars 
of previous experience, age, al 
to Box 244, eet Clark and’ Co., 
Portland-street, V Ww. 


F*Stunnine BEOCIRED. with Ex perience of 
Running Tea an Machinery ; must have 
d experience in pate of large staff.—Apply by 
oe giving full particulars of previous experience, 
age, &c., and salary required, Box 624, Samson Clark 
and Co., Ltd., 58, Great Port: bias 


NGINEERS’ REPRESENTATIVE. — APPLICA- 

TIONS are INVITED from YOUNG ENGINEERS 

po! a training and education, oaeebly with 
mercial experience, for the Midlands. aoe 

fully “qualifications and salary expected,—Address, 
3152, The Engineer Office, 3152 a 


.XPERIENCED PROGRESS MANAGER RE. 
4 QUTRED, by Midland firm engaged in the manu- 
facture of smail interchangeable parts , “oe and 
apevemetie application comentiol. —State experi- 
ce, and salarv required to Box 418, ‘Willing’s, 125, 
Strand, fondon, W.C. 2. $200 a 


YENERAL MANAGER WANTED for ENGINEER. 
ING WORKS in the North of England manufac- 
turing Gas Retort Installations, Colliery Plant, and 
Elevating and Conveying Machinery ; one with the 
necessary sxperienee. tact, and ability, able to inter 
view prospective customers mgs A the work 


11, 





tiand-street, 














a will find this a 
pects. State fullest particulars — salary.— 
adress. 3417, The Engineer Office. a417 a 





Hn AND "VENTILATION, —FIRST- CLASS 
MAN REQUIRED in London Engineer's Office. 
Capable of handling contracts also ym ge | and 


The Engineer Office. 


Work.—Reply, 
required, 3158, The Engineer Office. 





class pioter Car 
Address, 3288, The ne Eninoer Uy, the te 
Wane ina om DRAUGHTSMAN. to,» 


Hydrauije!” 

lence, age wks ic ‘ 

liberty. ~ehdaress, Paso, ear 
ir 

1, Uni Me. 5% “Tele scan 4 Wore 


7 ANTED, DRAUGHTSMAN, “Wao 
ae : eeu wa Tt “ b 
: — t uD tno 
The e Engineer Of Office. a Adare 


W *exveni First- class CRA ANE 
experienced in Structural Work — 
perience, and salary, to CHIR 
Stothert 1 and Pitt, Ltd., Bath, 


a 
JANTED for _Birmingh; 

WDEavcitsMman about 25 pratt, 
Engineering Department; must Fe 
training, works and drawing Oftice, and 
lay-out and maintenance of plant my 
ence, and approximate salary 
3376, The Engineer ( Office, 


jANTED, for a Firm of s 
India, a First-class DRAve 
NEER and STEEL WORK DE uct 
had Estimating and Erecting experience 
age not over 35 years, five years’ 
muneration on the basis of salary anq 
Apply vin f full te ee 
required, Z.X. » care Deaco; 
street, B.C, —- 


ANTED, for a Firm of Structural 


U 
With 
8 


tee 


“a 
DRAUGR 





























India, a_ first-class STRUCTURAL’ gy 
WORK DESIGNER, unmarried, age no, 24, 5! 
5 years’ agreement ; remuneration on thee 5 
salary and commisgion ; excellent future a ia 


Feta ver | with | full particulars, 
ui to ** Z.D, 442,”" ¢.0. Deacon's, ia 
street, London, E.C, 3 ~ 


Er) 

wae for Government Work i Chathay 
rict, good CIVIL ENGINEK kaNo ay 

MAN, one accustomed to the Design of Stry 
Steel Work preferred.—Apply, stating age, ¢ 
salary required, and enclosing COPY Of recey 
wpainle. to Box 467, Willing’s, 125, Strand, ; 


Stating rem 






amas 3uy 
ANTED, JUNIOR “JIG and TOOL 0 

MAN for Midlands. ‘State TOOL Dhan 
required. —ad dress. $225. The Engineer Office. 








ANTED, MECHANICAL DRAUGHTSMAY, 
all- aoane gee knowledge of 


Grinding an advantage, Ful 
= salary required. — Address, 3035, a 





ANTED TWO Experienced DRAUGHINWA 
large Iron and Steel Works in the Mid) 
oe ye —— of Steel Works and Blast Py 


Pla y.— Address, $407, 
Engineer. Office. is. a De 


3H 

Ww ANTED, Two Thoroughly  Experia 
DRAUGHTSMEN for the London office 
large Constructional Engineering Establishment, 

ba » Be on and Roof Work, Quantities, &&, 
perience, and salary required —Address, P 

Pay 


GooD MECHANICAL DRAUGHTSMAN 
QUIRED, with some knowledge of Str 
stating age, experience and 
3158 








preparing schemes. Excellent » ae > 

— y for really ——Reply, “stating age 

and other particulars, to Pais. “The Gaetano, a 
A 





EATING ENGINEER, Toune. for London Office, 
to assist with schemes, mates, &c.—Write, 


stating age, experience, and oT . required, to 3313, 
The Engi Office. 3313 A 





LOCOMOTIVE FIRM will “Shortly RE 
tii the SERVICES of a thoroughly experi 
RKS MANA AGER conversant with "the best 

li salary and _ exceptional 
rospects -4 suitable man.—Address, ‘* LOCOM 
TIVE. vas . Porteous and Co., Advertising. Arete, 

auaw." 


ANA Practical an ercial, WANTED, 
to TAKE CHAAGE 4 Ty CONDUIT TUBE 
and FITTINGS WORKS. Give full particulars of 
experience, salary required.—Address, a The 
Engineer Office. 3315 A 
MAR ENGINEER for London, Exp. ; Bak Comb 
Engines, Quotations. Installations, Commerc’ 

Work: salary about °400 p.a.—Apply, LAURIE — 
CO., Employment Specialists, 28, _——— 
E.C. 2 No preliminary fee. 











ETALLURGIST WANTED for Non-ferrous Tube 
Works, able e full scientific responsi- 
bility for all processes in copper and Pro- 
gressive job only for a as * Fullest 
lary Te- 


details, experience, quali salar 
quired.—The YORKSHIRE Ct COPPER P WORKS. ar si 


Leeds. 








ATE FIXER WAMEED, for High-class Motor 
y Work; previous ‘experience not essential 
but must be first-class wor , tactful. discreet and 
of av ‘cducation-—Write, stating age, bag ed 
tions and wages required, to 8087, The Engineer Offiee. 
3087 a 
Com: t EXTRACT 


REMAKE, for Colonies, peten 
AKER, with sufficient ale 
secure best results m an e 
Bark Good opportunity for right man.—Address, 
with particulars, experience and references, 3274, The 
Engineer Office. 3274 4 





ALESMAN WANTED by A ie of Iron and “ 


an 
trict. Good connection and expestonce of the trade 
essential. Give particulars and state age and wage 
required.—Address, 3331, The Engineer Oifice. 3331 4 








mage A for Group, of Collieries Bengal, 
va servi of a CHIEF MECHANICAL 
ELECTRICAL Y ENGINERR, aged 30 to 35; must be 
ell ed . With thorough theoretical ‘and oon 
tical knowledge of nical electrical engi 
with colliery engineering — lay-out experience 
essential. Salary Rupees per month for the 
first year, rising to 1000 hn a five years’ agreement, 
A free first-class passage a India with free q one gumagters. 
y 


The 
certificate and be ready to sail 2 early ao S17 


accommodatio: is avail 
copies of exodentials and Mletatis ‘of ro to. Box 100, 











care of Pottle and Son, 15, Cullum-street, London, 
E.C. 3. 3350 a_ 

JORKS MANAGER, oe, SERVICES of a 
V thoroughly p MAN is 





REQUIRED by an pt a Company in London 
for post-war work; the applicant must ve had 
experience in the producing of small repetition parts 
as applied to the Gas and Electric Lighting mt 


port not be more 


and improve it. 
employed (say, for the past five years), also nam 
present employer, which will be treated in confide 
—Address, 3371, The Engineer 0 


WANT HELP i 
Heating Furnaces, 
out of Depar tal 

cants need only apply if they intend to remain i 
reasonable period, giving " 
training, 


(“= DRAUGHTSMAN WANTED for | 


factory in North-West of England; applic 

35 years of age, and must 

had a good technical education and general engine 
position for man with initist 


permanent 
ons ability.—Address, stating age. full particuin 
Othee, 


,» and salary required, 3255, ‘whe Ep 
___ 8 a 


UGHTSMAN.-—A Well- established Firm in { 
, district, at present engaged in re 
the SERVICES « 





struction DESIRE 
GENERAL WORKS DRAUGHTSMAN, accustomed 
the Jay-out of plant and 
manent post for a sui 
when 


ring. ‘This will beap 

le and reliable man, 
found a suitable situation, is willing to re 
State age, training, and with wi 


Office. S37L a 





UGHTSMAN.—A Big ‘Concern Near Liver 
at yt going in for several large extens 
n the way of Designing Reverbe 
Coal and Coke-fired, and the La 
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Recent American Express Loco- 
motives. 
By E. C. POULTNEY. 
No. I. 


Tr is the purpose of these articles to describe some 
modern designs of express locomotives in use on 
important lines in the United States, and to give some 
information as to their principal characteristics both 
in design and proportions. 

The most usual type of engine now employed by 
practically all lines for express traffie is the ‘* Pacifie ” 
or 4-6-2 type. The reason for the adoption of this 
type is the fact that modern conditions demand a 
six-coupled engine, and the “ Pacific ” design enables 
the desired amount of boiler capacity to be obtained 
in relation to the cylinder horse-power necessary 
to meet modern requirements. 

In addition to the “ Pacific ” type, another design 
has recently come into prominence known as the 
“Mountain” type. It is the 4-8-2 type and is the 
logical successor to the 4-6-2 type, where the com- 
bination of heavy loads and steep grades is to be met. 
In their characteristic features these engines do not 
differ materially from modern 4-6-2 engines, with 
the exception that the barrel of the boiler is longer, 
in order to accommodate an extra pair of coupled 
wheels. Generally, the “* Mountain ”’ type passenger 
engine exerts about 20 per cent. more tractive power 
than 4-6-2 engines. 

Express engines of the “ Atlantic type are used 
only to & comparatively limited extent, and it can be 


Dimensions of “‘ Atlantic,” ‘* Pacific,” and “* Mountain” Type P. 


power required boilers of large capacity are necessary, 
and considerable attention is being given to the pro- 
portions of the heating surfaces. The subject of 
fire-box design is receiving attention. It is recog- 
nised that increased volume is required in order to 
provide for the more complete combustion of the fuel. 
Modern high-powered 4-6-2 type locomotives usually 
have from 60 to 70 square feet of grate area when 
“soft ” coal is the fuel used and about 99 square feet 
when “ hard” coal is used, and to obtain sufficiently 
large fire-box volume in proportion to the grate area 
the use of a combustion chamber is necessitated. 
‘These chambers are formed by extending the fire-box 
forward into the rear barrel section of the boiler, and 
all fire-hoxes for modern boilers of the larger size 
are so constructed. A satisfactory increase in fire-box 
volume is thus obtained, but the length between the 
tube sheets is reduced. Owing, however, to the 
inherent characteristics of the 4-6-2 type engine 
the shortening of the tube length is not a serious 
matter, as, formerly, the tubes were often longer than 
necessary, and it can be generally stated that by using 
the diameter of tube usually favoured, which is either 
2in. or 2}in. outside diameter, a satisfactory length 
of tube in proportion to the diameter can be obtained 
whilst using at the same time a combustion chamber 
of sufficient preportions to increase materially the 
fire-box volume. The Pennsylvania authorities, 
speaking from experience gained by experimcnts 
made on the Altoona testing plant, state that the 
ratio of length to inside diameter of the tubes should 
be 100 to 1, and in designing they adhere to this rule 
with an allowance of about 14 per cent. either way 
to make allowance for other features in the design. An 





inspection of the tube dimensions of other engines 


It will be noticed that a larger allowance is suggested 
for superheated engines, since the total coal per unit 
of power is less in the case of such engines. 

On the general question of the proportioning of 
the boiler heating surfaces the table of proportions 
gives particulars of the practice prevailing at the 
present time. 

So far as construction is concerned, it may be said 
that the “ Belpaire” type of fire-box is not used as 
much as formerly ; in fact, the only railway using 
the square-topped type of fire-box to any extent at 
the present time is the Pennsylvania. On other lines 
the round-topped box is most usual. Owing to the 
use of combustion chambers of the type mentioned 
the rear barrel section is made cylindrical, with the 
idea of facilitating the direct staying of the com- 
bustion chamber. The usual practice is to build up 
the barrel section in three courses, and the centre 
section is often the tapered course. A steam dome is , 
always used and is usually placed on the rear barrel 
section. It is generally formed from a single sheet 
pressed to the desired shape. Barrels are always 
telescopic in construction and the longitudinal seams 
are butt jointed, having inside and outside strips. 
Inside fire-boxes are of steel and are usually riveted 
together, but recently welding has been adopted in 
many instances. Boiler back plates are always sloped 
towards the front of the engine. This practice gives 
more room in the cab and lightens the back end 
without restricting the grate area. Fire-boxes are 
always direct stayed, flexible bolts being much used, 
not only for the fire-box crown, but also for certain 
parts of the side and throat sheets. The staying of 
the back plate and smoke-box tube plate is usually 





done by gusset stays or circular section rods riveted 


an 





ger L 


es. 


Norr.—The tractive effort is calewlated taking the mean — at 85 per cent. of the maximum steam pressure. 


Equivalent heating surface is equal to the tota 


Weights all expressed in pounds. Water capacities, United States gallons. 





Railway. N.Y.C. N.Y.N.H. Penn, 

H.R.R. | & H.R.R. Rly 
Type 462 4-6-2 4-6-2 
Cylinders Two Two Two 








Diameter of drivers 79” 79” 80” 
Steam pressure 200 200 205 
Tractive force 31,000 41,000 44,500 
Heating surface-— 
Tubes .. a 2531.0 3017.0 3746.0 
Fire-box 229.0 298.0 288.6 
Total a eae ies 2760.0 3315.0 4035.6 
Superheater papel ier es 834.0 776.0 1153.9 
Total equivalent 4011.0 4479.0 5766.5 
Grate area ‘ 56.5 59.2 70.0 
Engine weight 279,000 266,000 308,000 | 
Weight on drivers 180,500 165,000 201,000 
Tender weight 166,500 154,000 158,000 | 
Tender fuel 24,000 24,000 25,000 
Tender water hes pare 7,500 7.500 7,000 
Weight on drivers — Tractive 
a Sa eT 5.8 4.03 » 4.8 
Total weight — Tractive 
force a a 90.0 | 66.0 70.8 
Tractive force < diameter of | 
drivers = Equivalent heat- | 
ingeurface.. .. «. ‘s- 610.0 | 724.0 870.0 
Fire-box heating surface — 
Total equivalent heating | 
surface a ae eee 5.7 6.7 5.0 
Fire-box heating surface ~ | 
Grate aren .. 0 6 0 oe 4.05 | 5.03 4 
Tractive force -- Grate area 549 | 692 635 
Total weight — Equivalent | 
heating surface... .. .. 69.6 | 59.4 52.6 


safely said that the only roads using them on 
important services are the Pennsylvania and the 
Philadelphia and Reading, both of which have in 
use engines of exceptional power for this wheel 
arrangement. 

The development of the modern Atlantic express 
locomotives as used on the Pennsylvania Railroad 
lines east of Pittsburg dates from the year 1910. 
and the first of this type of engine. as finally adopted 
after a number of experimental trials made on the 
Altoona testing plant, was placed in service during 
the latter half of 1913. These engines are known on 
the road as Class E-6-S and are noteworthy in that 
they constitute the heaviest and most powerful 
* Atlantic ” type engines ever built. Large numbers 
are in service. The weight on the coupled axles is 
133,100 lb. and the total engine weight no !ess than 
240,000 lb., or more than 17 long tons. 

The Reading Atlantic engines of the most modern 
type have been built at the company’s shops at 
Reading, Pa., and are not unlike the Pennsylvania 
engines in point of size, but differ in having boilers 
fitted with the ‘‘ Wooten” type of fire-box for burn- 
ing small anthracite coal. They* carry 129,210 Ib. 
on the coupled axles and weigh, without tender, 
231,925 lb. Only a small number is at present in 
service, and the most recent express engines built 
by the Philadelphia and Reading are of the 4-6-2 
type. 

BotLers. 

Before entering upon a general delineation of the 
engines under discussion, it is proposed to allude 
to some of the constructive features of modern engines 
and to commence with some reference to the design 
and construction of the boilers. Owing to the great 





evaporative surface plus 1} times the superheating surface. 











} | ‘f ; Tee : | | - 
Penn. D.L. and | C.R.of | A.T. and | C.B. and : C. and O. | Phila. and} C. and O. | A.T. and | N.Y.C. | Phila. and 
|} Rly. W | NS 1 86] Q. | Reading. 8.Fé. | H.R.R. | Reading. 
4-4-2 462 | 462 | 462 4-6-2 462 | 462 4-82 | 482 | as2 | 442 
Two Two | Two |TwoH.P.| Two Two Two Two {| Two | Two |; Two 
234” x 26" 27" x28" | 267% 28” | 173”x 28" | 277x 28" | 277x 28" | 25728" | 28"x30" | 28"x 28” | 287x 28" | 2317» 26" 
| Two L.P. | | \ 
| | | 20°x 28° 
gor | :— 954 tle 74° 69” 80” 69” | 697 69” 80” 
205 | 200 210 | 210 180 185 | 200 200 | 200. | 185 | 216 
| 31,200 47,500 42,700 33,400 42,400 46,500 37,200 58,000 54,000 | 53,000 32,700 
2634.0 | 3311.0 | 3454.0 | 3235.0 | 3072.0 | 4196.0 | 2644.0 | 4293.0 | 4416.0 | 4110.0 | 3127.0 
232.7 369.0 303.0 | 240.0 | 292.0 282.8 | 282.0 373.0 | 374.0 | 320.0 | 292.0 
| 2866.7 3680.0 | 3757.0 | 3475.0 | 3364.0 4478.8 | 2826.0 4666.0 | 4790.0 | 4430.0 | 3419.0 
810.6 760.0 | 816.0 | 619.0 751.0 991.0 | 816.6 1085.0 | 1086.0 | 1212.0 581 
4082.6 4820.0 | 4981 | 4403.0 4489 5966.6 4150 3283.0 | 6419.0 | 6248.0 4290 
| 55.79 9158} 94.8: | 580-,| 58:9 80.4 | 94.5 76.3 71.5 66.8 108.0 
| 240,000 | 305,500 | 291,400 | 277,700 | 269,200 | 312,600 | 273,600 | 352,000 | 353,000 | 343,000 | 231,925 
133,100 | 197,300 181,400 | 165,100 | 171,300 | 189,100 | 176,925 | 243,000 | 227,000 | 234,000 | 129,210 
158,000 | 165,000 | 178,600 | 202,300 | 163,800 185,000 | 160,000 | 193,700 | 233.700 | 166,500 | 160.000 
25,000 | 20,000 24,000 | 24,000 26,000 28,000 | 24,000 32,000 | 4000, oil 28,000 | 26,000 
7,000 9,000 9,000 | 10,000 8,200 95,000 8,000 10,000 | 12,000 8,000 | _—-8,000 
4.27 4.06 4.3 4.9 4.15 4.07 4.75 4.2 | 4.2 ro a er 
] | 
77.0 64.3 69.7 83.0 66.0 67.3 73.5 61.0 67.0 65.4 70.8 
612.0 720.0 677.0 | 555.0 683.0 537.0 717.0 | 627.0 580.0 585.0 | 610 
5.6 7.6 6.07 5.4 6.5 4.7 6.3 {|  €08-h> 5:6 &.% | és 
5.1 4.04 3.2 428 4.9 3.5 3.0: | ec || ems 4.8 | 2.7 
560 522 450 | 9 575 720 580 394 | 760 755 790 | = 308 
} | } } 
58.7 62.0 58.4 | 62.8 60.0 52.4 90.0 57.0 55.0 | 54.9 | 53.8 


shows that practically all designers follow this rule 
closely. The area of the grate is so proportioned as 
to allow a rate of combustion of 120 lb. per square 
foot of surface per hour for soft or bituminous fuel, 
and for hard or anthracite fuel the rate is somewhat 
lower, as will be seen by comparing the grate factors 
in the accompanying table of dimensions and pro- 
portions, 

The heating surface of the fire-box and combustion 
chamber is generally about four times the area of 
the grate. What this figure ought to be has not been 
determined, but that it should be as large as consistent 
with the general features of the design there is no 
doubt. Owing, however, to the large grates necessary 
it is not easy to increase this figure materially. 

In discussing the question of the desirable fire-box 
volume per square foot of grat. Mr. I.. H. Fry* states 
that a ratio of fire-box volume to grate surface of 
from 4.0 to 4.5 should be allowed, but that such 
results should not be obtained at the expense of grate 
area, or, in other words, that the grate factor should 
not be increased in order to obtain a large volume grate 
surface ratio, and in this connection Mr. Fry gives 
the following values for the rated tractive power per 
square foot of grate area :—- 

Rated tractive power per 


Type of engine. sq. ft. of grate surface. 


Pounds. 
4-4-2 saturated Sia eal aac, ier ate 
f superheated .. .. ... .. .. -600 
4-6-2 saturated Le Sse ere a 


superheated .. .. .. .. .. 650 


These figures are for locomotives burning soft coal, 
and it is stated that they should not be exceeded. 








* The Railway Mechanical Engineer, August, 1916. 


to the barrel plates and back plate or smoke-box 
tube plate, boilers being too long for longitudinal 
stays extending between the back and the smoke-box 
tube plates. 

Brick arches are now in general use and they are 
carried on water tubes connecting the water space at 
the throat with the space at the upper part of the 
back head of the boiler. Hand holes’ are cut in 
convenient positions in the back plate and throat 
plate opposite the ends of the water tubes for clean- 
ing and examination purposes. 

Smoke-boxes are of the extension type and are fitted 
with a spark arrester composed of suitably arranged 
wire netting, the usual arrangement of which is as 
follows: In front of the tube sheet and directly in 
front of the superheater header a solid diaphragm 
is provided extending vertically to a point level with 
the bottom of the bottom row of the large flues. 
Another solid partition extends horizontally to a 
point about two-thirds of the length of the box, and 
from that point the netting extends upwards to the 
top of the smoke-box, sloping towards the front of the 
box. The blast pipe stands low in the smoke-box 
and usually just comes through the horizontal par- 
tition. At the bottom of the space between the vertical 
solid diaphragm and the tube sheet is disposed the 
damper for the superheater. It is worked by a small 
steam cylinder mounted outside the smoke-box. 
Chimneys are fitted with petticoat extensions and 
usually extend to a point about the centre line of the 
boiler. 

Flue tube superheaters are invariably used and the 
headers are always of cast iron, as are also the smoke- 
box steam pipes. The cylinders and steam chests 
are always cast complete with a half saddle, the two 
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being bolted together, and the smoke-box fits on and 
is bolted to the saddle. Formerly both the steam and 
exhaust passages were cored in the saddle casting, 
but modern practice is to bring the main steam supply 
pipes out of the smoke-box on the sides and make 
connection to a branch cast on the valve chamber in 
the centre of its length at a suitable angle. This 
arrangement makes for a simplification of the cylinder 
casting and is conveniently done, as all engines are 
fitted with internal admission valves. 


ENGINES. 


It is now very usual practice to line the cylinder 
barrels with a special grade of hard cast iron similar 
to that used for the annular liners for the piston valves. 

The front and back heads of cylinders and valve 
chambers are made the same diameter so that the 
right-hand and left-hand castings are interchangeable. 

Extended piston-rods are used to some extent, but 
with a few exceptions the most recently built engines 
are not so fitted. When extended rods are used they 
are fitted with a slipper having semi-circular shaped 
bearings, which slide on a similarly shaped cast iron 
guide bolted to the front cylinder head, which is 
provided with a suitable cover to protect the rubbing 
surface from dust. Automatic air or anti-vacuum 


valves are used to some extent, but the present | 


tendency is to omit them. There are one or two designs 
of by-pass valves in use, but their employment is by 
no means general. The New Haven, Lackawanna, 
and 4-6-2 Chesapeake and Ohio railway engines 
are so fitted. In the case of the first two engines 
these valves work in annular chambers cast integral 
with the cylinders. In the case of the last-named the 
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valves are contained in a casting fitted to the steam 
chests. 

In the design of the connecting, coupling, and 
piston-rods and the valve motion the most interesting 
feature to note is the use of special heat-treated 
steels. The use of heat-treated motion parts was 
first introduced on the Pennsylvania when the present 
** Atlantic ” type locomotives were developed. These 
engines carry very heavy axle loads. the weight on 
the coupled axles being, as already mentioned, 
133,100 lb., and in order to reduce the dynamic 
augment at high speeds it was desired to reduce the 
excess balance in the coupled wheels as much as 
possible, and with this object in view alloy heat- 
treated steel was introduced for the motion parts 
and great care was taken in their design. The results 
are most satisfactory, and it is said that at high 
speeds the dynamic augment is less than 39 per cent. 
of the static load on the axles. By the use of heat- 
treated steel motion parts it has been possible to 
increase considerably the piston load per unit of 
weight in the reciprocating parts. 

The main frames of the engines are steel castings, 
vanadium being used largely, and the fire-box end 
of the engine is in general carried on a stee] casting 
composed of a rectangular framing to which the main 
side frames are bolted. The side framing is braced 
by transverse castings, to which are attached supports 
for the barrel of the boiler. These supports consist 
of a vertical plate connected to angles riveted to the 
boiler and bolted to the transverse frame bracing 
at the other end, the flexibility of the single plate 
allowing for expafisioii. The fire-box end is often 
carried in a similar tmannef, a vertical plate being used 
at the rear end below the back plate and at the corners 
at the throat plate by cast steel shoes resting on 


suitable supports. The coupled wheels have centres 
of cast. steel and have steel tires, and the wheels of 
the trailing truck are made in the same manner. The 
trailing truck is composed of a built-up framing dis- 
tinet from the engine main frames and swings from 
a centre on a cross member stretching between the 
main frames just forward of the fire-box. Trailing 
trucks have, as a rule, outside journals. The springs 
are mounted on the rear framing, one link being 
attached to a bracket mounted on the frame and the 
other being attached to the trailing link of the spring 
for the trailing coupled axle by means of a compensat- 
ing beam, having its fulerum centred on a cast steel 
bracket cast integral with the rectangular casting 
carrying the fire-box. 

Bearing springs are always carried above the axles 
and those for the coupled axles of 4-6-2 and 4-4-2 
engines are equalised with the trailing truck. The 
trailing truck used on.the Pennsylvania is somewhat 
differently constructed. In this case the truck con- 
sists of a steel casting ; the side members carry the 
axle-boxes and the weight of the engine is transmitted 
to the truck through the medium of side bolsters 
having a spherical as well as a sliding bearing, the 
arrangement being such that the framing itself forms 
| the compensating beam, the end nearest the rear 
coupled axle being attached to the rear spring link 
with the bolster bearing acting as the fulcrum. A 
transverse cross tie receives the radius pin and the 
trailing end is tied by a transverse member on which 





is mounted the brake cylinder and centring springs, 
| which are suitably contained in annular housings, the 
| arrangement being such that the outer ends of the 
| coil springs bear against the inner face of the engine 


Fig.1—THE CATCHMENT AREA OF THE RIVER DEE 


main frames so that when the truck swings to right 
or left the right or left-hand spring is compressed as 
the case may be. In that way the action of the truck 
is steadied and brought to a central position when 
the engine enters on to a straight road. 

The axle journals for the “ driving” or “* main” 
axles are always made larger than the journals of the 
other coupled wheels, and all bearing springs are 
placed above the journals for the reason that the 
journals are always lubricated by a pad arranged 
in the axle-box cellars. 

Engine and tender foui-wheeled truck wheels are 
very often made of rolled steel without tires. The 
practice, however, in this particular varies and some- 
times cast iron or east steel solid centres are used, 
having steel tires. 

As is well known, the Westinghouxe air brake is 
almost entirely used in American practice, and so far 
as the locomotives are concerned the brake cylinders 
are usually placed between the frames just behind 
the cylinder casting. These cylinders operate blocks 
on the coupled wheels through the mediim of corn- 
pensated rigging. The truck wheels heve inde- 
pendent cylinders mounted on the truck framing as 
& rule. 








A very interesting Bill is now before Parliament. It is 
the St. Just (Falmouth) Ocean Wharves and Railway Bill 
for constructing a line from Burngullow, west of St. Austell, 
on the Great Western Railway, direct to Falmouth, as 
an alternative to the longer Great Western Railway route 
through Truro, and 4300ft. of deep-water wharves, The 
estimated total cost is £1,800,000, The Bill has passed 





the committee stage in the House of Lords, 























Electrical Energy from the River 
Dee. 


As the result of a conference held by the Board of 
Agriculture and Fisheries in June, 1917, « scheme hag 
been submitted by Mr. 8. E. Britton, M.I. Mech. 
for the further development of the water power of 
the river Dee for the generation of electricity and for 
rendering such power available for agricultural pur. 
poses, rural industries, and the general improvement 
of country life in the North Wales district. The 
investigations carried out by Mr. Britton include a 
general survey of the conditions and possibilities of 
the district, an inspection of the river from Llangollen 
to Chester, the erection of fourteen gauges, the level. 
ling of the gauges to the nearest Bench Mark, and tho 
survey of many sites for weirs and power-houses. 

The Dee from Bala Lake to Chester Weir has a 
length of 76 miles. The principal named tributaries 
are the Tryweryn, Alwen, Ceiriog, Clywedog, and 
Alyn. The area of the catchment draining at Chester 
Weir is 675 square miles—see Fig. 1. The upper 
hilly parts of the Dee basin consist generally of non. 
permeable strata; particularly is this the case in the 
basin of the tributaries Ceiriog, Tryweryn, and Alwen, 
and the rain runs quickly off the sloping ground into 
the water-courses feeding the main river. 

From Bala to Erbistock its course is through a 
narrow picturesque valley, enclosed on the south by 
the steep lower slopes of the Berwyn Mountains and 
on the north by a suecession of lesser ranges. The 
portion known as the Vale of Llangollen is especially 


SWAIN SC. 


beautiful. There an aqueduct carrying the Shrop- 
shire Union Canal and a viaduct carrying the Great 
Western Railway cross the valley. From Bala to 
Ruabon a section of the Great Western Railway is 
in close proximity to the river. the former joining the 
main line at Ruabon. About one mile north of 
Bangor-on-Dee the Wrexham and Ellesmere Railway 
crosses the river. Below Erbistock the river meanders 
through a plain track to Chester. and below Chester 
it follows an artificial channel to the estuary. 

There are good roads on both sides of the river from 
Bala to Carrog. They join on the south side, and a 
single road continues to Llangollen, where the river 
is bridged, and there are roads on both sides. A 
bridge over the river at Cysylite connects these two 
roads. A short distance further on they diverge 
north and south and join the Chester to Shrewsbury 
main road which crosses the river at Newbridge. 
Going east of this main road there are good roads on 
both sides of the river to Farndon, with cross con- 
nections by bridges at Overton and Bangor-on-Dee. 

Dr. Bruce Law’s report to the Local Government 
Board on the pollution of the river Dee and its 
tributaries, dated January 9th, 1896, gave a table 
containing the area of the watershed of the Dee and 
the population residing in 1891 in the watershed. 
From these particulars it appears that the area 1s 
490,780 acres and population 189,835, that is, one 
person per 2.58 acres. No doubt the density of 
population is now materially increased. A rough 
estimate of the population of the area within the 
influence of this scheme would be rather less than 
60,000 inhabitants. 

After leaving Bala the river falls slowly to Corwen, 
after which it is rapid to Erbiatock, from which place 
it falls slowly thraugh the plains to Cheater, The 
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fall between Bala Lake and Chester Weir is 524ft. 
On the portion of river from Llangollen to Chester— 
shown in profile in Fig. 2--the fall is 220ft., of which 
178{t. is on 15 miles of river between Llangollen and 
Erbistock, and from Efbistock to Chester 42ft. in 
39 miles. The succession of bends between Bangor 
and Farndon have a great influence on the discharge 
and inundation, and Mr. Britton suggests the cutting 
off of a number of these bends, at a cost of £250,000, 
to increase the discharge capacity, the erection of 
embankments, and impounding some of the flood dis- 
charge by the construction of one or more dams across 
the upper valleys of the Dee or tributaries. The 
water so impounded could be made use of when the 
effect of heavy rain had passed off, or it could be re- 
tained and used for the generation of power: but 
Mr. Britton does not recommend that impounding 
should be carried out until the demands for current 
justify it. 





Feet. 

12. Near Newbridge, Cefn and Ruabon .. .. 37.0 
(This fall is obtained by tunnelling 230 yard< 
through high ground.) 

13. Near Acrefair 1.0 52 2+ (6s te oe oe 88S 
14. Near Trevor and Acrefair) .. .. .. .. 12.6 
US SORE CONOR eek ok we. cet as, seh ogee 
16. Near Trevor and Llangollen .. .. .. 14.0 


The estimate of the power available at each of 
these stations is summarised as follows in units per 


annum :-— 
Units per annum. 


Station No, 1 aa 1,808,750 
a BM an Bc) sta") Roe, as 

aia 5 ae Sete eee eae 2,343,870 
Sic, : a oly ode Ae 8,811,000 

8 PAR AR: abe ede Ta 2,855,820 

9,10, 11 .. 10,522,460 

ae 9,854,300 

13, 14, 15 wes ete 11,823,660 

Oe caps we) eet ee = ee eae 4,492,500 


59,797,810 


surplus balance of £205,468 is calculated upon. 
Ineluded in the cost of £702,240 are sixteen hydro- 
electric stations at £29,700 each, a tunnel £60,000, 
and 61 miles of transmission line £65,000, while 
£120,040 are allowed for contingencies. The possi- 
bilities of this scheme for producing power are 
equivalent to a consumption of 70,000 tons of coal 
per annum. 

The Dee is well known for its salmon fishing, and 
in the utilisation of the water for power purposes 
this source of food must not be altogether lost sight 
of. Mr. Britton, in the absence of official figures on 
the subiect, has made investigations regarding the 
number of fish caught annually, and a liberal estimate 
appears to be 2500 fish at an average weight of 12 Ib., 
or a gross weight of 13 tons, valued at £3750. The 
Chester Corporation has entered intc an agreement 
with the Dee Fishery Board so to control the opera- 
tion of its existing hydro-electric installation as to 





" The fall from Llangollen to Erbistock does not |The average aggregate monthly demand which the 








allow, at all times, a volume of at least 1200 eubic 
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Fig. 2—PROFILES OF THE RIVER DEE BETWEEN LLANGOLLEN AND CHESTER 


offer natural facilities for the development of both 
navigation and power, as the fall is too rapid, but 
small craft might be transported over the weirs by 
lifts and pleasure boats catered for by rollers inserted 
in spillways. Between Erbistock or Bangor-on-Dee 
and Chester the fall offers more favourable conditions 
for navigation, and with the river straightened water 
transport would probably be a valuable adjunct 
to the district. Fig. 2 shows the gradient from 
Llangollen to Chester and indicates the distance 
between the locks. 

As a result of surveys and levelling carried out by 
Mr. Britton, it appears that the water power of the 





Dee between Chester and Llangollen can be most 


Average monthi 
run-off at . 
Chester Weir 
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7°5 feet Weirs high 
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Fig. 3—CURVES OF RUN-OFF AND PROPOSED 


economically harnessed for the generation of electrical 
energy by the erection of sixteen weirs and hydro- 
electric installations. The locality of power stations 
and heights of weirs are :-— 


}, Near Farndon and Holt... .. .. 
2. Shocklach and Worthenbury.. .. .. .. 
3. Near Bangor-on-Dee and four miles from 
(SIRES SRE aS aa es 
4. Near Eyton, Royton and Overton 
5. Erbistock Weir ab ae” ved! ea ‘ 
6. Near Erbistock and Overton... «6: is 4 i] 
7. Near Erbistock und Overton... 11 41s 
8. Near the junction of the tiver Ceiriog 1. 
10, ee ts he n Puab ae oe oe oe oe 
» Shree miles fre me. ie Oe 88. 
1, Two miles trom Ruabon 7 i aa limes 
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scheme would meet is :—April, 6770 kilowatt-hours ; 
May, 5090 kilowatt-hours; June, 4055 kilowatt- 
hours; July, 1937 kilowatt-hours; August, 3955 
kilowatt-hours; September, 4940 kilowatt-hours ; 
October, 7680 kilowatt-hours; November, 10,625 
kilowatt-hours ; December, 9640 kilowatt-hours ; 
January, 7964 kilowatt-hours; February, 10,625 
kilowatt-hours: and March, 7680 kilowatt-hours. 
Fig. 3 is a diagram showing the approximate average 
run-off water in the vicinity of the proposed hydro- 
electric stations, and the amount of water it is pro- 
posed to utilise with the average monthly output of 





the stations. In his report Mr. Britton discusses the 
possibilities of the scheme by the application of electric 


Weir feet high 
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UTILISATION OF WATER 


power to local industries, the electrifying of the rail- 
ways, lighting of the roads and houses, &e. The 
principal industries of the district served are mining, 
quarrying, general engineering, manufacture of bricks, 
tiles and pipes, flannel goods and woodwork. The 
roads on both sides of the river, which it is suggested 
should be used as main arteries for the development 
and distribution of power, are 19 miles in length on 
the left side, 27 miles on the 1ight side, 8 miles from 
Farndon to Chester on the right side, and cross: roads 
at Ruabon, Bangor-on-Dee, and Overton, 7 miles-—- 
a total of 61 miles. The capital cost of the scheme 
is estimated at £702,240, and with an average sale 
of 47,898,000 units at a charge of 1,54, per unit a 





feet of water per minute to pass continuously through 
the fish pass constructed in the weir. Should this 
arrangement be taken as a precedent and be insisted 
upon in connection with the scheme now under con- 
sideration the volume required by sixteen fish passes 
would, if used for the generation of electrical energy, 
produce 1,182,000 Board of Trade units per annum, 
and be equivalent to 2920 tons of fuel for power pur- 
poses and produce income from the sale of current 
amounting to £10,850. From six years’ observations 
of the habits of salmon at the Chester Weir and Hydro 
Eiectrie Works, Mr. Britton is convinced that the fish 
are not damaged or depreciated in the least degree 
by the existence or operation of the hydro works, 
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WITH AVERAGE MONTHLY OUTPUT OF ELECTRIC GENERATING STATIONS 


that 1200 cubic feet of water per minute is an unduly 
large volume of water to use for the passage of fish, 
and that it is not needful to maintain a continuous 
flow of water through the fish pass. 

The chief conclusions arrived at by Mr. Britton are 
as follows -—-(a) The river from Llangollen to Chester 
is eminently suitable for the development of low-fall 
water power, which can be economically utilised 
for the generation of electrical energy ; (5) water 
power of the Dee contains the basic means of providing 
electrical energy at a cost which would be a boon to 
the industrial and domestic life, and give facilities 
and conveniences of a magnitude which would snr. 
pasa the most sanguine hopes of any scheme hitherre 
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promoted for the general improvement of such a 
district : (c) electrical energy from the water power 
of the Dee is capable of resuscitating derelict industries 
and occupations, cf providing vital facilities for the 
encouragement of new industries, and also of provid- 
ing power for transport, lighting thoroughfares ; 
(d) the scheme, if carried out, need not be harmful 
to any of the interests now generally enjoyed by the 
public ; it would, however, adversely effect a few 
who have exclusive rights to certain parts of the river ; 
(e) the necessary works can be carried out without 
encountering difficult or costly engineering opera- 
tions ; (f) the major portion of the material required 
for the construction of the weirs and power-houses 
is obtainable in the district ; and (g) alterations to 
the weir at Chester and the construction of suitable 
works would relieve to some extent the land now liable 
to flood, and in conjunction with the straightening 
of the channel between Bangor and Farndon would 
generally shorten the duration of floods, so as to relieve 
the district—except on very rare occasions—from 
floods which damage agricultural lands. 








Natural Draught Cooling Towers. 
By HARALD NIELSEN, Civil Engineer. 


COMPARATIVELY few facts and figures relating to the 
calculation and design of one of the most important parts 
of a modern power plant, namely, the water cooling tower, 
are to be found even in the most up-to-date handbooks or 
text-hooks of science. The builders of such towers appear 
to keep all basic data to themselves, and few power plant 
engineers have the chance or the opportunity, to say 
nothing about the time, to obtain the information to 
enable them to make the necessary calculations with a 
view either to build a new, or to check the working of 
an existing, cooling tower. The writer hopes that the 
following few notes, in which a series of simple calculations 
based on the best English and continental theory and 
practice, are given, will assist the works engineer confronted 
with a cooling tower problem to determine the size, &c., of a 
natural draught cooling tower, doing fairly heavy duty 
under normal conditions. 

The data on which the engineer has to calculate and 
design a cooling tower generally take the following form, 
given— 

I. The amount of exhaust steam dealt with by the 
condenser hourly. 

II. Temperature of circulating water leaving the con- 
denser, that is tosay, the temperature which corresponds 
to the vacuum obtained. 

III. Temperature of circulating water entering the 
condenser. 

IV. Total heat to be extracted from the circulating 
water, and the ratio of cooling water to steam, or the total 
amount of such to be dealt with per unit of time. 

V. Available information regarding the 
atmospheric conditions. 

VI. Special points of a local nature which may influence 
the design of the cooling tower. 

In the particiir example we are about to consider we 
will assume that : 

I. 20,000 Ib. equal to 9072 kilos. exhaust steam are to 
be dealt with per hour; this corresponds roughly to a 
1000 to 1200 kilowatt plant. 

II. Circulating water leaves the condenser with a 
temperature of 113 deg. Fah. = 45 deg. Cent., correspond- 
ing to a vacuum of about 27in. = 685 mm. 

III. Temperature of circulating water entering con- 
denser to be between 84 deg. Fah. and 85 deg. Fah. 

IV. Total heat to be abstracted : 22,000,000 B.Th.U. = 
5,538,900 kilos. /cal. ratio cooling water to steam, 1 : 40, 
hence amount of cooling water, 9072 kilos. x 40 = 362.880 
metric tons per hour. 

V. Temperature of outside air, 55 deg. Fah. = 12.8 deg. 
Cent., dry bulb thermometer, wet bulb thermometer 
52 deg. Fah., corresponding to 80 per cent. saturation. 

It is desirable that the air should leave the cooling tower 
with as high a temperature as possible, and in actual 
practice it is no uncommon thing to find a temperature 
difference between the incoming and outgoing air of 25 deg. 
to 30 deg. Fah. It is, however, very rarely that the 
escaping air is absolutely saturated with moisture, generally 
between 70 ani 80 per cent.; so we will assume that the 
temperature of the outgoing air is 82.4 deg. Fah. = 28 deg. 
Cent., and that the saturation is 75 per cent. 

VI. We will presume that the total height of the tower 
should not exceed 90ft., and the chimney should be about 
two-thirds of the total height, say, 60ft. 

The writer proposes to carry out the calculations as far 
as possible in the metric system, to avoid complications, 
and make everything as simple as possible, and only to 
convert the results to British terms for the benefit of those 
who prefer to think in B.Th.U.’s, degrees Fah., &c. &c 


prevailing 


We will first look at the factor, which is one of the 
predominants in determining the size of the tower, namely, 
the mean temperature difference between the air and the 
water to be cooled. We have :— 


362.880 tons of water hourly = 362,880 kilos. 
Kilo. /eals. in steam = 5,538,900 

— : ee So 
Hence kilo. /cals per kilo. water = 362,880 ~ 15.82 


to be removed by the air. As 1 kilo./cal. is equal 1 kilo. 
water warmed or cooled 1 deg. Cent., it is obvious that 
15.82 kilo./eals. correspond to 15.82 deg. Cent. . The 
circulating water should therefore be cooled down to 
45 — 15.82 = 29.18 deg. Cent. = 84.5 deg. Fah. 
We now have : 
Circulating water en- 
tering tower 


Air leaving 


| 28 deg. C. 
b j tower. 


45 deg. C 
| 
Circulating water leav- V 
ing tower 29.18 deg. C. 
Top temperature difference §, = 45 — 28 = 17 deg. C. 
Bottom temperature difference 8, = 29.18 - 12.8 = 16.38 deg. C. 
Research has shown that the mean temperature differ- 


| 
12.8deg. C. Air entering 
tower. 





ence 3%, is not necessarily half the sum, as might be 
expected, owing to the fact that the temperature drop 
cannot be plotted as a straight line, but exis.» as a loga- 
rithmic curve, the equation of which is 


—s 


Bn - 


Inserting the values for 8, and , in above equation we 
have— 


cA ees 68s _ 0 
lik mi ' eS Tn 1.036 0.03714 
16.38 


= 16.69 deg. Centigrade. 
In this particular instance the result is, however, 


17 + 16.38 


practically equal to -——-;—— owing to the fact that 


3, very closely approaches ,. 
(B) 

The next thing to determine is the draught produced by 
the chimney 60ft. high, and due to the temperature differ- 
ence between the surrounding air and the air leaving the 
top of the chimney, respectively 12.8 deg. Cent. and 28 
deg. Cent. 


1 


(7.64 


f7-64 7.95) 
4 ty J 
when d = draught in inches of water, 

= height of chimney in feet, 
t, = absolute temperature of the surrounding air, 


I 
t;, = absolute temperature of the hotter air inside 


the tower, both in degrees Fahrenheit, cannot be used in its 


95 


d=h 


Rankine’s formula : 
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ARMOURED CONCRETE COOLING TOWE 


present form, as the temperature differences are too small’ 
and d becomes a negative value. 

It is therefore proposed to substitute coefficient 7.64 for 
coefficient 7.95, so that the formula will become 


ict." 
u 'n J 
inserting the valuesforh = 60ft. 
tt = 460 + 55 = 515 deg. Fah. 
i“ = 460 + 82.4 — 542.4deg. Fah, 


460 deg. Fah. = absolute temperature of air. 
of 7-84 7-64 | _ 69 (9.01483 — 0.01409) 
615 5542.45 


= 0.0444in. water column. 


Then d = 6 


Now the pressure produced for each inch of water 
column is 5.2lb. per square foot ; hence the pressure 
produced by 0.0444in. is 5.2 x 0.0444 = 0.2309 lb. per 
square foot, which represents the pressure difference due 
to the ‘* head” of the hot air inside the tower ; inserting 
this value in the expansion formula— 

Vac v3g0(P =p) 
when V = speed of air in feet per second, 

c = a flow coefficient (c is in reality a flow resist- 
ance coefficient). Practice has shown 
that c is approximately 0.65 for water 
cooling towers of this kind) 

acceleration = 32.2ft. per second. 


gy = 

v = volume of 1 Ib. of air at outside air tem- 
perature, closely upon 13.2 cube feet. 

(P—p) = pressure difference, here equal 0.2309 lb. 


per square foot. 





We have: V = 0.652 x 32.2 x 13.2 x 0.2309, 
V 0.65 y 196.265 = 0.65 14 
per second. 

From the above formula it will be clear that the force 
or pressure required to produce this speed increases in the 
ratio of the square of the velocity. 

It may be noted here that the theoretical velocity pro. 
duced by lin. water column is, according to formula— 
V=cV2gv (P—-p)=1V 2 xX 82.2 X 19.2 x B79 

= 67ft. per second, when c = 1. 
Checking the result attained by using the modified Rankine 
formula, and inserting the value for ¢ = 0.65 we have— 
67ft. x 0.65 


+f 


> 9. Mit, 





= 4.786 = ratio between speeds. 


4.786% = 22.90 
Dividing this figure into lin. water pressure— 


35-00 0.0437in. 

The difference is therefore 0.0444 — 0.0437 = 0.0007in. 
water column, which can be neglected, especially as the 
modified Rankine formula gives a slightly higher value, 
and the difference is therefore in favour of this. 


(D) 

To estimate the amount of air required for cooling 
purposes, we can, for the seke of argument, say that the 
heat absorbed by the air falls into three distinct classes : 
Firstly, the sensible heat required to heat the air from one 
temperature to another; secondly, saturation, or the 
latent heat of the water vapours absorbed by the air ; and, 
thirdly, the raising of the temperature of the water vapours 
from entrance to exit temperature. 

Heating.—1 kilo. air at 12.8 deg. Cent. heated to 28 deg. 
Cent. absorbs (28 — 12.8) x 0.2375 = 3.61 kilo. cal., 
when the specific heat of air is 0.2375. 

Saturation.—1 kilo. air at 12.8 deg. Cent. when fully 
saturated contains 0.009 kilo. of water vapours, or at 
80 per cent. saturation 0.009 x 80 per cent. = 0.0072 
kilo.; 1 kilo. air at 28deg. Cent. when fully saturated con- 
tains 0.025 kilo. water vapour, and at 75 per cent. satura- 
tion 0.025 x 75 per cent. = 0.01875 kilo., the difference : 
0.01875 — 0.0072 = 0.01155 kilo. water vapour must be 
the amount carried away by the air. The equivalent in 
kilos. cal. represented by this amount of vapour is 


(607 — (0.7 x t)) x 0.01155 = 6.907 kilos. cal. when 
the latent heat of the vapour is 607 — (0.7 x 2#).t 
| temperature of vapour = 12.8 deg. Cent. 


| Heating of Vapour.—The air when leaving contains 
0.01875 kilo. of steam, representing 0.01875 « (28 — 
12.8) 0.475 = 0.135 kilo. cal. ; the total heat carried 
away by | kilo. of air is therefore 3.61 + 6.907 + 0.135 

| 10.652 kilos. cal. 

| The weight of air required to remove the heat from the 


5,538 900 





water is consequently = 520,000 kilos. per hour, 


10.652 
520,000 
—s ‘. s = 426,000 m.* per hour. 


when the weight of one m.° of air at 12.8 deg. Centr. is 1,22 


kilo. 
(E) 
We are now in a position to determine the transverse 
section of the cooling tower, given the speed of the air = 
9.1ft. per second = 2.77 m. per second, and the volume 
426,000 
3600 ~ 2. 
This area is the so-called free area, or, in other words, the 
free passage way for the air, It will be clear that the 
filling material which is to provide the necessary cooling 
surface must have as large free space as possible, as the 
material naturally takes up space in the tower, and this 
space must be provided for by making the sectional area 
of the tower correspondingly larger. If the filling material 
possesses 80 per cent. free space, the actual transverse 
43 m.* 
89) per cent. 


ae = 43 m.*. 


426,000 m.%, namely, 
4a 


of air per hour 


section of the tower must be: 53.7 m.%, 
corresponding to a diameter of 8.27 m. = 27ft. 

We have seen that the air has to take up 10.652 kilos. 
cal. per kilo., and it can only do this if sufficiently ample 
contact surface is provided between the water and the air. 
According to ‘* Hausbrand”’ the transfer coefficient 


betweeu qnickly changing water surfaces and air K,, = 2 + 


18 Vv, where v is the speed of the air in metres per 
second, K is expressed in kilo. cal. per square metre 
surface per degree Centigrade mean temperature difference 
per hour. 

Hence K = 24+ 18 y 2.77 = 32 kilo. cal. per m.? per 


deg. Cent. per hour. 

We have already found the mean temperature difference 
to be 16.69, therefore the total amount of heat transferred 
per m.? hourly is 32 x 16.69 = 534.08 kilo. cal., therefore 


5,538,90: 
the cooling surface should be ee 


It is, however, very rarely, even with the best designed 
filling material, that more than 80 to 90 per cent. of the 
total surface is active, consequently the surface we place 
in the tower must be larger by 10 to 20 per cent., say, in 
round numbers, 10;380 +- 1620 = 12,000 m.* in all. With 
a filling material which offers 58.1 m*. surface per evbic 
metre when packed the number of cubic metres required is 


= 10,380 m.?*. 


2 . . 
aT = 206.5 m.*, and the total packed height is 
oS. 

R 3 
206.5 m." = 3.86 m. = 12ft. in. 

3.7 m? 


(G) 

Hausbrand has taken the trouble to work out the surface 
presented by 1 cubic metre or ton of water when split up 
into globules of 3 mm. = tin. diameter, namely, 2018 m.*. 

It will be understood that this surface is only active 
during the time occupied by the free fall of the drops from 
the bottom of the filling material until they strike the 
surface of the water in the tank ; the maximum distance 
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would not be more than 7ft. in this case, and as it amounts 
to but little more than 1 per cent. of the cooling surface it 
may be neglected 

(H 


) 

It is most essential that the water distribution shall be 
as perfect as possible throughout the tower. The adoption 
of simple gutters with discharge nozzles is suggested, and 
the number of outlets or distributing nozzles is found 
according to formula v = ¢ 1 2gh 
speed of water in feet per second, 

a constant for the nozzle, here about 0.7, 
qg = acceleration = 32.2ft per second. 
h = head of water in feet 

Inserting the value for 4in. head we find 
p= 0.7 ¥ 2 X 32.2 x 0.3 = 3.08ft. per second = 0.939 m. 
using nozzles lin. diameter 0.025 m., the area of same 
is 0.00049 m.*, hence the number of outlets is—- 

362,880 
3600 0.00049 < 0.939 ~ 2! 
If the head is 6in., 168 outlets are required, and as the 
total sectional ares of the tewer is 53 m.*, roughly four 
nozzles are wanted per square metre. 

When working properly this intense spraying should 

leave nothing further to be desired. 


where ¥ = 


C= 


(J) 

The height of the chimney has already been fixed at 
Gt. above the top of the distributing arrangement, and 
we will only here remark that the transverse section at 
the top should be about the same as the free section of the 
tower, namely, 43 m*. The inside of the chimney should 
be as smooth as possible so as to present the minimum 
resistance. 

(J) 

We found that 1 kilo. air removed 0.01155 kilo. water 

vapour, the total amount carried away is therefore : 


0.01155 = 520,000 = 6000 kilos. = 6 metric tons. 


This should be the maximum loss, but generally a certain 
amount is condensed by the cooling effect of the chimney 
wall and flows down and is consequently recovered. The 
maximum loss is then :— 


6000 x 100 


= 66 per cent. of the total steam condensed in 


the condenser, or 
6000 x 100 


963,880 = 1.65 per cent. of the total water circulated. 


ConcLUsIons. 


It is advisable to have the transverse free section of a 
cooling tower as large as possible ; that is to say, the speed 
of the air as low as possible, in order to give the air proper 
time to get saturated by water vapour, as by far the 
greatest amount of heat is carried away in this manner. 
The saturation of air is essentially a process of diffusion, 
and such process always take a certain time to develop. 

Rankine’s formula, with the modifications suggested by 
the writer, can conveniently be used in determining the 
force of the draught for natural draught water cooling 
towers. 

As the force of the draught produced by the slight 
temperature difference between the inside air and outside 
air is very small, the resistance of the filling material and 
the tower itself should be as little as possible, and no 
restrictions in area, which would mean increased speed 
of the air, should be allowed, as the force required to 
produce this speed increases as the ratio of the square of 
the velocity. 


Construction SvuG@rFstTions. 


Having now considered the theory of the cooling tower, 
and being in possession of all formule to enable us to 
design such towers to meet any specific requirement—or 
to criticise any scheme submitted—a few thoughts regard- 
ing the best structure and materials to be used may not 
be out of place. In the construction of the tower shell 
the writer is of the opinion that iron or steel is not the 
most suitable material at any time, and certainly not at 
present, when there are other more important uses for 
this valuable metal. Towers built of iron or steel can 
only have a prolonged life when incessant care is taken 
to prevent rusting ; this entails periodic painting inside and 
out, so that the owner of such a tower must contemplate 
the repeated dismantling of his tower for this necessary 
purpose. Should an iron or steel tower be erected in the 
vicinity of a chemical works the acid atmosphere must 
greatly accelerate the corrosion. 

Wood appears a somewhat primitive material for such 
structures, and certainly the conditions of work are not 
such as conduce to the leng life of wood. This material 
also necessitates a tower of great external size, and space 
is not always available for such. Wood is, of course, 
always liable to shrinkage, warping or cracking, unless 
kept under very uniform conditions of humidity, tem- 
perature, &c. Both iron and wood are at present difficult 
to obtain and expensive, and the latter at least is liable to 
become still more costly ; and timber is so necessary for 
building houses and ships. 

The disadvantages of the above materials for the con- 
struction of the tower apply with equal or even greater 
force to their employment, as materials for the forming 
of such inside details as water distributors, filling, &e. &c. 
The ideal material for the tower itself, it seems to the 
writer, is reinforced concrete ; a tower properly designed 
for this material and soundly constructed should be 
practically everlasting, and should entail no annual bill 
for overhauling and repairs. The, material is readily 
obtainable, it requires no painting, it is quickly erected at 
moderate cost, and, further, it lends itself admirably to 
the construction of such parts as water distributing 
channels, &c. A tower can readily be constructed entirely 
in this material, with no iron work to rust or wood work 
to shrink or decay, and the appearance of such a monolithic 
tower may be quite pleasing—see sketch. 

The water distribution on top of the filling material 
should be as simple as possible, and where the water is not 
very pure, and incrustations or growth of organic matters 
are feared, mechanical self-working devices should be 
“voided, and a simple system of open gutters, with straight- 
through flow openings, which can easily he cleaned without 





interrupting the working of the tower, should be adopted. 
Such gutters, constructed in one piece with the tower, and 
provided with nozzles and splash bodies, are, in the 
writer’s opinion, most satisfactory. The gutters should 
be fairly deep, so as to permit a head of water above the 
nozzles of at least 4in. to 6in.; at the same time the trans- 
verse area of the gutters should not be more than 20 per 
cent. of the total tower section, so as not to present any 
restrictions to the flow of air, or, in other words, not more 
than the area corresponding to the displacement of the 
filling material, whatever this may be. 

Having found a suitable material for the tower fabric, it 
only remains to have the filling or ‘‘ packing” of some 
equally inexpensive and permanent material. The 
writer considers that stoneware, as now made in this 
country for chemical purposes, is eminently suitable. 
It can readily be obtained and made to any form, its 
contact surface is the best, and its durability under all 
conditions beyond question. It is a mistake to have the 
filling, whatever the material, with vertical surfaces— 
either curved or plain—as it is obvious that only a very 
thin layer of the ascending air is in contact with such 
surfaces, and the greater part of the air may pass quite 
out of contact ; neither is an element having its principal 
surfaces horizontal the most suitable, as only the upper 
surfaces—out of contact with the ascending air current— 
may become wetted ; whilst the under surfaces, on which 
the air columns impinge, may be quite dry and inactive. 
A filling material therefore should be selected which is of 
such a form as becomes uniformly covered with a film of 
water when in the tower, and which presents inclined 
wetted surfaces to the up-flowing air or gases with a 
maximum of frictional contact, but without impeding the 
current. Also the filling should produce preferably a 
twisting or stirring effect on the air. A further point to 
insist on is that the solid mass of the filling elements should 
be as low as possible, this having such a direct effect on the 
ne’ essary free space, and therefore on the size of the tower 


provided the required contact surface is obtained—and’ 


narrow slots or small perforations should be avoided as 
impeding the current of air, and being liable to become 
choked ; also lines of flow caused by capillary action must 
be provided against by the design of the filling. 

It is obvious that stoneware is also the proper material 
for the construction of such parts as the water distributing 
nozzles, splash plates, &c 








Science and Industry in Relation 
to Non-Ferrous Metals.* 
By Dr. WALTER ROSENHAIN, F.R.S. (Vice-President), 


So much has been said and written on the importance of 
science to industry that it may seem, at first sight, super- 
fluous to bring the subject up for general discussion, 
particularly as in doing so we are making a departure from 
the previcus practice of this Institute. But the subject 
is of supreme importance at the present moment, when it 
behoves us to put into practice the lessons which have been 
demonstrated to us—only too often in a painful manner— 
during the past four years of supreme trial. Among 
these lessons, the recognition of the importance of science 
may well be placed in the forefront. But the mere 
recognition of such a general principle is far from sufficient 
to secure the future of our industries, and it is the vital 
importance of securing the full and_ wise application of 
that principle in our national and industrial practice that 
justifies the present discussion. : 

Having heard and read much of what has been said and 
written on this subject, and knowing something, also, 
of the practical efforts in this direction which have been 
made both by the Government and by industrial associa- 
tions, the writer feels far from satisfied that either party 
have as yet fully realised the situation, or that they have 
thoroughly understood and appreciated the conditions 
which appear to him to be essential to the attainment 
of the desired end—the mutual advancement of science 
and industry. For it must be realised at the outset that 
fruitful results on the larger scale can only follow if both 
science and industry are advanced together; the mere 
‘‘ exploitation ” of science by industry is not possible, 
and cannot lead to results, except in isolated and excep- 
tional cases. In order to secure this desired result, how- 
ever, it is not sufficient to accept as a general principle 
the “importance of science,” nor even to spend large 
sums of money on so-called research. It is necessary 
for those guiding our industries to understand the nature 
and workings of science sufficiently to afford it full scope 
for its activities and powers, while at the same time they 
must be ready, with skill and enterprise, to avail them- 
selves of the results put before them, and to turn them to 
industrial utility and profit. What is needed is the right 
attitude of mind as well as a certain aptitude of purse. 

Perhaps the greatest danger to the fruitful collaboration 
of science and industry, as the writer sees it, is that the 
practical man of industry may desire to exercise too great 
& guiding influence on the directions of scientific effort. 
It has been frequently suggested that “‘ the practical man 
knows what he wants,” and that, consequently, it is for 
science to provide it for him. While within certain 
narrow and well-defined limits this maxim may sometimes 
be true, yet it is no disparagement of the “ practical 
man ” to suggest that in reality—at all events in the wider 
sense of the words—he neither knows nor can possibly 
know ‘‘ what he wants.” He may know—as we all know 
—that he wants a better alloy for this or that specific 
purpose, a better and more efficient type of furnace, a 
more economical rolling-mill, and so forth ; nor is there 
any doubt that to each¥and all of these the methods of 
science will help him, if used in the right way. But in the 
majority of cases, “research” directly aimed at solving 
such detailed problems becomes nothing better than 
systematic trial-and-error experimenting. This has its 
use and its well-earned place in any scheme of organised 
‘*science and industry,” but it is neither the beginning 
nor the end of the application of science to industry. 

For, if the practical man—or any man, for that matter— 
really knew “‘ what was wanted,” then all our progress 
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would lie along foreseen lines. Yet the records of all our 
progress, both industrial and scientific, show the very 
reverse. What practical man would have said, at the 
time when Faraday began his work on the electro-magnet, 
that he was in urgent need of # new and unknown force 
which should drive his,machinery at a distance, light his 
factories, workshops, and streets, and perform thethousand 
and one miracles which we owe to the discovery of electro- 
magnetic induction by Farraday ? What practical man, 
again, would have told us—before the early work of Perkin 
—that he demanded of science to show him how to make 
a thousand dyes and drugs out of coal-tar? One might 
multiply the instances almost endlessly, going back, 
perhaps, as far as Columbus, who set out to find a sea 
route to India and discovered America. This last illus- 
tration, however, is perhaps the best, because it brings 
home the fact that all true scientific research—for what- 
ever end it is conducted—is of the nature of exploration 
into an unknown region full of promise, and if we are 
wise we will shape our attitude towards it accordingly. 
Success, both for industry and for science, is to be achieved 
not by endeavouring to urge scientific discovery into pre- 
ordained industrial channels, but to utilise the results ;of 
scientific discovery as they come, and to seek constantly 
to turn them to practical uses. 

Another danger, and one closely related to that just 
discussed, lies in the idea-—sometimes implied, although 
not formulated in so many words—that science is a finished 
whole lying ready to be used and adapted to industrial 
needs, or to be consulted at will, like an encyclopedia, or 
a@ book of recipes. With the total lack of all scientific 
training which is still permissible in a man of “liberal 
education,” it is not surprising that such astonishing 
misunderstandings of the nature of science should exist 
among men otherwise of more than average intelligence 
and capacity. But cases are known to the writer where 


otherwise intelligent manufacturers expected to have the 


whole resources of science brought to bear upon their 
industry, with a resultant immediate increase in their 
profits, by installing in some ill-ventilated and not over- 
clean room styled a “laboratory” @ young and ill-paid 
chemist. The work and growth of this Institute are, of 
course, strong evidence that such cases would not be met 
with at the present time in the non-ferrous metals in- 
dustiies. But apart from absurd and extreme cases, 
there is still a tendency to expect too much for too little. 
It is true that there are, particularly among what may be 
impersonally described as the more backward industries, 
cases where the mere direct application of existing know- 
ledge would work wonders by way of improvement. A 
case might be quoted, for example, in which a firm were 
called upon to supply a metal which had to meet a certain 
specification for which heat treatment was required. They 
failed to satisfy the requirements, and submitted a series 
of samples for each of which the temperature of treatment 
was stated to within 5 deg. Cent. Tests showed irregular 
results—and then, on inquiry, it was found that the tem- 
peratures had been “‘ gauged by the eye of an experienced 
workman,” and that the firm in question had never used 
& pyrometer. While the application of what may fairly 
be called elementary science to such cases is urgently 
necessary, it is to be hoped, in the first instance, that re- 
latively few such still exist in the non-ferrous metals 
industries. The point to be borne in mind, however, 
is that the great joint effort of science and industry, 
which alone can place our technical industries in the fore- 
front of the world’s progress and achievements, will 
assuredly not find its objective in work of this kind ; 
something altogether larger and deeper is required. It is 
this larger and deeper thing that science and industry 
together can, and must bring forth, upon which we must 
concentrate our attention, leaving it rather to the stress 
of competition to induce the laggard individuals in the 
industries to set their houses in order by the utilisation 
of what is well known and available to all at little cost. _ 

If we accept this fundamental idea—that a great joint 
effort of science and industry is required to achieve the 
desired result of securing world-supremacy for our in- 
dustries, what are the principles upon which our organisa- 
tion of science for this purpose should be based ? From 
this point of view, scientific activity in relation to industry 
may be divided into three great groups or classes, although 
these must necessarily overlap very considerably. These 
three great classes relate first to the advancement of science 
itself, then to the utilisation and adaptation of results 
to industrial uses, and finally to the detailed application 
of scientific methods, results, and appliances to the control 
of industrial processes and products. 

Fundamental to the whole edifice of fruitful collabora- 
tion of science and industry is the advancement of science 
itself. We are apt to speak, perhaps with undue boast- 
fulness, of the achievements of science, and undoubtedly 
these have been great; but even then we are but able 
to illuminate a little patch of knowledge in a dark universe 
full of unknown possibilities. 'The problems which science 
has attacked most successfully are probably the simplest 
among those which nature presents to, us—or at least 
those which, by ignoring inconvenient complications, we 
are able to picture mentally as relatively simple. In 
fact, it is this very process of simplifying a problem by 
isolating its factors and investigating them one at a time 
which constitutes the most fundamental method of 
physical experimental science. As a result of this process 
we have succeeded in isolating a few of the more funda- 
mental principles or formule by which we can correlate 
and describe the phenomena of nature, and these we term 
“laws of nature.”” But when we come face to face with 
the practical problems of life, whether in the works or 
elsewhere, the process of isolating and simplifying problems 
becomes very difficult. Practical problems have to be 
faced and solved as they stand, and although we find our- 
selves equipped with a certain amount of fundamental 
knowledge, there is scarcely a single practical problem 
which is presented to the most expert man of science 
which does not call insistently for ‘“‘ more knowledge” 
to allow of its satisfactory solution. Complete knowledge, 
and therefore the final and complete solution, is not to be 
looked for—but a little more real fundamental knowledge 
will make all the difference to the efficiency of the solution 
that is found. ‘“ More knowledge,” then, is the real 
watchword for those who seek for real and lasting progress, 
whether in industry or science. But how is ‘“ more 
knowledge” to be obtained? Only by fostering and 
encouraging the highest forms of scientific research, 








528 


THE ENGINEER 





May 30, 1919 





———— 





== 


conducted by the few men among us who are really 
capable of doing such work, without interference or 
“* guidance” from outside. These greater minds work 
by methods of their own, and must be given every possible 
facility—material and financial—and all possible en- 
couragement, both intellectual and national. It is not, 
it may be sv , for any one industry to bear the 
burden of such pure scientific research—but since every 
industry is in the-end dependent upon such work of 
pioneer discovery, each should bear its proper share in 
providing for such work. Nor should that share consist 
merely in financial contributions; the really capable 
scientific investigator is born, not made, and wherever 
found—be it in a works laboratory or in the workshop— 
should be regarded as ‘ treasure trove,” and carefully 
cultivated and safeguarded as a national asset. Where 
men show tastes and aptitudes in that direction, therefore, 
it is a matter of no small importance that they shou.d be 
given an opportunity to develop their fac..lties and thus 
to find their rightful place. Leaders of our industries 
are ever on the lookout for capable young men who will 
grow into valuable foremen, managers, or even directors— 
it is at least as important to remember that among their 
employees may be one who can advance science by dis- 
covery, and thus help to raise our place among the nations. 
Much might be hoped in this direction from a much wider 
spread of science as a subject for general education. 

We have, then, as our first group or class, those who are 
engaged essentially on pure research or discovery. Many 
of these will have little knowledge of, and take small 
interest in, the practical possibilities of their discoveries, 
but there are some men who are capable of a second class 
of activity, which consists in the interpretation and adap- 
tation of the results of pure research to practical uses. 
In some of its aspects this activity comes into the category 
usually called “* invention.’””’ Some workers in pure re- 
search may, and do, find their inspiration and their subject- 
matter in practical questions; provided that they are 
left entirely free to pursue the paths to which their work 
leads them, their results may be all the more valuable 
because of the source of their interest. But such men— 
capable alike of conducting investigations in the highest 
branches of pure science, and at the same time capable 
of dealing with practical problems—must, as a rule, be 
few. What is needed for our proposed ideal organisation 
is, in fact, a group or class of interpreters and adapters, 
capable of following and understanding the progress of the 
highest and most abstruse research work, and able to 
see and appreciate its bearings and possibilities. Such 
men must be provided with large facilities—well-equipped 
laboratories and large installations of experimental plant 
in which they can work out to a practical p the 
consequences which flow from their constant study of the 
advances of pure science. Among them, or associated 
with them, must be men capable of carrying further any 
particular aspect of a purely scientific research which 
appears to promise developments of interest for the par- 
ticular industry in question. A certain amount of 
purely scientific research will thus be carried out among 
the workers of this group also, but in this case as a secon- 
dary rather than a primary purpose. 

Closely correlaied, with this group of “adapters and 
interpreters *’ are several other lines of scientific activiiy 
which are of very great importance, although secondary 
in value to the pursuit of pure science and the explciiation 
of its results. In this category may be placed the more 
systematic kinds of scientific work which are needed in 
order to furnish all the detailed knowledge which an 
industry requires. In regard to non-ferrous metals such 
questions as the systematic study of the constitution of 
alloy systems of increasing complexity may be mentioned 
in this connection—a line of study which would probably 
be correlated with an examination of as many as possible 
of the physical properties of the alloys in question. Work 
of this kind is of the greatest value and importance, since 
it furnishes many of the fundamental data upon which 
the use and treaiment of alloys must be based in order 
to meet the increasing stringency of modern requirements. 
If carried on alone and continuously, systematic work of 
this kind is liable to become soul-killing for the worker, 
ana he should, therefore, be encouraged to look for oppor- 
tunities for work of @ more exploratory or pioneering 
character. In the course of the systematic work he will 
meet with exceptional cases, unexpected peculiarities of 
properties or behaviour in an alloy, or some peculiar 
phenomenon in its preparation. These anomalies are, as 
@ rule, the most potent keys to discovery, and the finder 
of such should be permitted and encouraged to follow up 
the clue which has presented itself to him, entirely irre- 
spective of the apparent “usefulness” of what he is 
studying. Neither man of science nor practical man knows 
enough to tell whether the following of such a seeming 
bypa:h may not lead to results of far greater importance 
than the main issue to which the systematic research is 
directed. 

The group of scientific activities which have been 
included in this second class which has just been discussed 
perhaps constitutes the most immediate concern of those 
connected with industry, and there can be no doubt that 
work of this kind must be carried out in close touch with 
the industry concerned. Men working at the adaptation 
and interpretation of scientific results for the benefit of 
the non-ferrous metals industry must be thoroughly well 
acquainted with the processes and needs of that industry, 
and must maintain close touch withit, so as to befully aware 
of its progress and needs. On this ground it will probably 
be advisable to group with this second class of scientific 
activities @ certain number of specific investigations 
suggested by or aimed at solving specific problems arising 
out of industrial practice. Workers dealing with such 
problems in a laboratory in which the “adapters and in- 
terpreters ” are also at work would serve as a useful link 
with the everyday life of the industry. This link would 
be all the more useful because it would not be too close. 
Any attempt to direct the work of the “adapters and 
interpreters ’’ too closely into lines which were supposed 
to lead towards the “requirements” cf the industry 
would tend to sterilise their work—would constitute an 
effort to direct progress into pre-ordained channels, 
instead of allowing progress in the industry to follow the 
natural forward trend of growing scientific knowledge. 

It has already been pointed out that among the 
“adapters,” and among those carrying out systematic 
or specific inquiries or researches, some-would tend to 


follow up paths of pure research opening up from their 
work. These would form a link with the pure research 
workers of our first class. ©On the other hand, others 
would find more congenial activities in working out the 
practical applications of the discoveries upon which they 
had worked. Such workers would find their main interests 
in the “ experimental plant ’’ attached to the laboratory, 
and might subsequently pass into‘the works or the works 
laboratory for the purpose of carrying on the scientific 
control of the new process which they had worked out on 
the experimental scale. In this way, the various classes 
or groups of workers would overlap and feed one another, 
producing a complete and harmonious system in which 
science would enrich the industrial soil upon which it 
flourished. 

Finally, there is a third class or group of scientific 
workers for industry which is quite as essential to a com- 
plete and successful organisation as the other two. The 
business of this group or class is to carry scientific methods 
into the works themselves—not merely into the works 
laboratory. In the works themselves there is need for 
a large amount of scientific control—not only of raw 
materials, intermediate products, and finished output, 
but also of methods and appliances. This aspect of the 
subject is, perhaps, better recognised than either of the 
other two. All the larger works dealing with non-ferrous 
metals now possess laboratories, but frequently attention 
is devoted solely to the chemical analysis and mechanical 
testing of the metals produced, although the uses of the 
microscope and the pyrometer have now come to be 
widely recognised. But the mere establishment of a 
works laboratory carrying out routine testing, and even 
making efforts to carry out some research under difficult 
conditions, is not sufficient to meet the requirements of a 
satisfactory collaboration of science and industry, even 
in regard to this one aspect of the subject. What is 
needed is the introduction and maintenance of scientific 
method throughout the working processes. To give an 
indication of the class of activity contemplated, it may 
be asked how many of those engaged in rolling brass, for 
instance, are able to give a really satisfactory reason for 
the size of roll, reduction per pass, and speed of rotation 
of the rolls they employ ? No doubt at some time in 
the history of those or some other works in the same 
district, some trials of various sizes and speeds, cambers, 
and reductions were made and the existing practice based 
upon them. But in how many cases are these the mere 
result of rule-of-thumb, based on no _ systematically 
acquired knowledge, and therefore, in all probability, 
iar from being the best and most economical? Similar 
instances might be quoted from nearly every branch of 
industrial practice. No doubt a great deal has been 
learnt and handed down as the result of “ practical 
experience ’°—and no doubt a good deal of what is thus 
handed down is more or less true. But the consequence 
of these traditional processes is that our industry is clogged 
with much that is purely traditional and unnecessary— 
if not actively harmful. In many cases this state of 
affairs is not to be remedied so much by laboratory in- 
vesiigations or by scientific research as usue lly understood ; 
what is needed is the steady and systematic applicetion 
of scientific methods to actual works management and 
design. After all, the scientific method of obtaining data 
by care‘ully-though-out experiments or trials is merely an 
accelerated and systematised way of obtaining the results 
of “ experience.” To apply these methods—and a case 
in which this has been done with brilliant success has 
recently come under the writer’s notice—what is needed 
is the spread of scientific methods of mangement. Here 
the function of the second group of scientific activities, 
occasionally furnishing men primarily interested in the 
practical working of their processes, will serve as a valuable 
source of the right kind of material The kind of man 
required may well be termed the “ practical scientific ” 
man, and provided our organisation is properly arranged 
he should be readily forthcoming in sufficient numbers. 

If this general outline of the nature of the various 
groups or classes of scientific workers required for the 
fruitful collaboration of science with industry be— 
for the sake of argument—accepted, the question arises 
by what practical means can such an organisation be set 
up and maintained ? The answer must depend very 
largely upn the exact conditions prevailing in any given 
industry. Where there are single very large firms, it 
might be possible for one firm to provide for the entire 
organisation within its own borders. Thus, so far as the 
first group—workers in pure science—are concerned, 
it might endow one or more research professorships or 
maintain an entire research laboratory devoted to pure 
scientific research at a local university or at a great 
national centre. Provision might then be made for a 
close connection between the special research laboratories 
of such a firm and the university in question, by taking 
research studdents from the college into the firm’s labor- 
tories and, reciprocally, by sending some of the scientific 
staff of the firm to carry out pure science investigations 
arising out of their work in the college laboratories. For 
the second group of activities—for the “interpreters and 
adapters,” systematic investigators, special inquiries, 
&c.—the firm might well establish a great research labora- 
tory equipped both on the purely laboratory side as on 
that of the experimental plant—on a large and ample 
seale. Finally, for works control and scientific manage- 
ment, provision could easily be made. 

The scheme thus outlined is, it may be remarked, by 
no means Utopian in character; both in America and 
Germany schemes somewhat on these lines have been 
developed with very great success. On the other hand, 
there can be no doubt that adequately to carry out such a 
scheme would only be feasible for the very largest in- 
dividual firms, and it is probably. correct to say that 
there are very few industries in this country in which 
individual firms exist which are large enough to-enter upon 
such a system. It is quite probable that in the non-ferrous 
metals industry no such individual firm exists. The 
alternative in such a case appears to be a combination 
of a number of firms into an Association, with the object 
of jointly entering upon a systematic effort at the colla- 
boration of science andindustry. Further, in view of the 
large expenditure undoubtedly involved in any adequate 
scheme, and of the truly national importance of attaining 
a satisfactory result, financial aid from the State should 
reasonably be looked for. This State aid may, of course, 





take. several different forms, each of which supplements 





the other. The most direct form of assistance wouiq 
consist of direct grants in aid to the special Research 
Associations, and provided that such grants are not 
hampered by restrictions which—however desirable they 
may appear from the administrative point of view—serye 
to hamper the real work of the Association—they should 
assist very materially in the development of their actiyj- 
ties. Beyond this, however, the State undoubtedly 
owes other duties to science, and in fulfilling these in an 
adequate manner, it will at the same time serve the cause 
of industry in the best possible way. This is by the 
provision of great centres of research and investigation 
operating on both the first and se.ond group of scientific 
activities referred to above. We have first the provision 
of great universities and colleges with numerous and ade- 
quately paid and equipped research professorships, where 
the most capable men can devote their own time to pure 
research unhampered by teaching duties or by control of 
any kind within the financial limits set to them. If these 
were available, we should see growing up in all our great 
intellectual centres schools of research which would 
attract some of our ablest young men—some of whom 
would devote themselves permanently to research, while 
others, after a training in work of the highest class, would 
find their way into other branches of scientific activity. 
Beyond this suggested great expansion of the research 
activities of our universities and colleges, the State may 
fairly be called upon to provide one or more great national 
laboratories dealing both with pure research and with 
the scientific activities of the second group referred to 
above. This national laboratory or laboratories would 
serve many useful purposes in the scheme of organised 
“science and industry ’’ which has been outlined above. 
To a considerable extent it might serve as a general labora- 
tory in which much of the work of the Research Associa- 
tions could be carried out, and it would offer certain very 
considerable advantages for that purpose. Perhaps the 
greatest of these lies in the avoidance of a tendency to- 
wards undue specialisation, which must be regarded as a 
danger besetting any laboratory working under the control 
of an individual industry. A great national laboratory 
should be capable of commanding the services of leading 
scientific experts in all the main branches of scientific 
activity ; consequently, while the electrical industries, for 
example, might establish a research laboratory of their 
own, with similar institutions for metals, iron and steel, 
cement, glass, and other industries, there would be some 
difficulty in keeping these in touch with one another. 
In our own industry, for example, there is no doubt that 
workers in ferrous and in non-ferrous metals know far 
too little of each other’s practices and difficulties. In a 
great central national laboratory investigations in all 
these subjects would be carried on side by side, and the 
workers engaged upon them would be in close contact 
there would be constant interchange of ideas and very 
great mutual stimulus and benefit. Even within the 
relatively limited activities of the existing National 
Physical Laboratory, much benefit is derived by all 
researches and investigations from this cause. Such a 
laboratory could command the services of a greater 
number of experts of the highest class than could possibly 
be provided in a number of separate industrial research 
laboratories. In this connection it may be well to refer 
to a difficulty which is perhaps temporary, but is none 
the less of first-rate importance—that is, the very real 
shortage of capable scientific investigators available at 
the present time. This is not primarily a result of the war, 
but rather of the small amount of attraction which a 
scientific career has hitherto been able to exert on men of 
the most competent type. So long as the prizes to be 
gained by suc_essful scientific activity are so much smaller 
than those held out by other professions, such as law and 
medicine, we shall continue to suffer from this shortage. 
But, whatever the cause, there can be no doubt that such 
a shortage does exist, and it follows that if numerous new 
research laboratories are set up in the near future they will 
be inadequately staffed—and inadequacy as to quality is 
even worse than in regard to quantity. This is a very 
real danger, and suggests the desirability of a certain 
amount of concentration in the efforts of the research 
activities in connection with various industries. A 
relatively small number of competent men working at a 
single central national laboratory can supervise and direct @ 
large number of researches—in many cases, a single 
research will serve the purposes of several industries, or 
rather will furnish results which are. capable of being 
utilised by several industries. It would seem, therefore, 
that there is good ground for asking the various new 
industrial Research Associations to support the National 
Physical Laboratory—a course in which they will be 
availing themselves of facilities provided by the State. 

The writer has stated elsewhere his views and ideals in 
regard to the work and aims of the National Physical 
Laboratory (‘‘ Lecture to the West of Scotland Iron and 
Steel Institute,” 1915), and there is all the less need to 
traverse the same ground again ; he will, therefore, leave 
this aspect of the subject in expressing the hope that there 
may be the closest possible connection between the newly 
formed Non-Ferrous Metals Research Association and the 
National Physical Laboratory. He must not, however, 
be regarded as suggesting that the scope of the work of 
such an Association should be in any sense confined to the 
initiation and support of researches at any one Institution. 
The questions to be dealt with are so numerous and so 
important that there must be room for much research 
work at a number of existing institutions. Laboratories 
of those colleges and universities which are equipped for 
metallurgical work will no. doubt be utilised, while the 
question of the erection of special laboratories—and, more 
particularly, of expensive experimental plant—will no 
doubt have to be faced sooner or later. It may, in fact, 
be suggested that one of the most important functions of 
any Research Association may be found to lie in the later 
stages of the second group of scientific activities outlined 
above. When the process of reducing the results of some 
research to industrial applicability has gone as far as it 
satisfactorily can, even in a great laboratory equipped with 
experimental plant, it may require to be taken in hand 
by a special staff under the direct control of the Research 
Association in order to be carried to the point of successful 
production in a specially large experimental or small 
production plant. The cost of commercialising a new 
process or material is often very large, and. discoveries 
are apt to remain unused because individual firms do not 
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care to face the cost. Butia Research Association is in a 
different position ; since it represents the interests of the 
whole industry, it need not fear that others may reap the 
penefit of expenditure incurred in development work of this 
kind while the incidence of the actual cost is widely 
spread. It may, therefore, be hoped that such an Asso- 
ciation will be ready to display a degree of enterprise in 
the effort to utilise the results of research, which has 
sometimes been conspicuously lacking so long as we were 
dependent on the initiative of individual firms. 

It is hoped that the above remarks may serve as a suffi- 
cient introduction for a discussion of the whole subject 
by the Institute. The writer has, unavoidably, looked at 
the whole question from the point of view of a scientific 
worker—but that point of view may surely claim a large 
share of consideration from those who wish to profit 
from the results of scientific labours. 











The Royal Society Conversazione,. 


AmonG the scientific exhibits shown at the Royal 
Society's Conversazione on Wednesday evening there 
were less than the usual number possessing engineer- 
ing and kindred interest, and of those which did 
possess such interest the majority, we think, repre- 
sented processes or results which must already be 
familiar to most of our readers. 

A very interesting series of photographs illustrating 
the detection of defects in aeroplane timber, &c., by 
means of X-ray examination was shown by Major 
G. W. C. Kaye and Dr. R. Knox. Among the defects 
discovered and exhibited, the most striking were a 
hollow tail boom, containing not only an unauthorised 
but a defective internal block ; a trilaminated spar, 
the centre layer of which was formed of a very bad 
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per man is about 3 litres per minute, so that the 
vaporiser could supply one man for over eleven hours 
without being recharged. It has been found capable 
of evaporating up to 30 litres of gas per minute as 
a maximum, and therefore if necessary one vaporiser 
could supply ten men with sufficient oxygen for nearly 
two hours. 7 

The Metrology Department of the National Physical 
Laboratory showed some mechanical and optical 
apparatus for measuring and inspecting screw gauges. 
The machines exhibited have, we think, already been 
fairly fully described in the Laboratory’s ‘‘ Notes on 
Screw Gauges ”’ and in our own pages. They consisted 
of (1) serew diameter measuring machines of the 
“* floating micrometer ”’ type, as used for measuring 
the effective and core diameters of screws by means of 
small cylinders and vee pieces; (2) screw pitch 
measuring machines for checking the accuracy of 
pitch of screw gauges, one machine being set up for 
a plug gauge and the other for a ring gauge; and 
(3) the well-known vertical projection machine for 
producing an enlarged shadow image of the profile 
of a screw, so that its outline may be compared with 
a standard form drawn to the same scale, and the 
angle of thread be measured’ by means of a special 
protractor. 

The Munitions Research Department exhibited the 
results of its war work on the fixation of nitrogen. 
For the past three years the Research Laboratory of 
the Munitions Inventions Department, constituted 
under the auspices of the Nitrogen Products Com- 
mittee of the Ministry of Munitions, has been con- 
ducting experimental investigations on various 
methods for the fixation of nitrogen. The most 
important divisions of the work have been concerned 
with the synthesis of ammonia, the oxidation of 





ammonia and preparation of nitrates, and the pre- 
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piece of knotted and cracked wood; multiply 
board with defective inner layers; a compression 
strut, covered with fabric and plywood, containing a 
number of joints, invisible from the outside, made by 
means of screws and internal blocks; a high-tension 
wireless cable, the rubber insulation of which con- 
cealed serious defects in the cable wire; a plank of 
silver spruce suspected to contain some defect, by 
reason of the existence on its surface of light and 
dark patches, and found to contain several beetles ; 
and an axle tube, in which rivet holes made by 
mistake had been plugged up very carefully by rivets 
and welding. In the latter case, we understand, the 
discovery of the treacherous workmanship by the 
radiograph shown led to the examination and rejec- 
tion of numerous other axle tubes. The exhibit 
impressed us as a sad one, for it revealed not only 
unavoidable natural defects, but showed that there 
are some manufacturers or workmen in our country 
who are utterly dead to all sense of their responsibility. 

The Director of Researeh, Air Ministry, exhibited 
a liquid oxygen container of 50 1b. capacity—made 
by Mr. John Levick, of Birmingham—and a liquid 
oxygen vaporiser flask of 5 litres capacity—made by 
Mr. J. Hinks, of Birmingham. The latter vessel is 
employed by airmen in order to maintain their 
breathing at high altitudes, while the former vessel 
is that from which the latter is replenished on the 
ground. Both vessels consist of nner and outer copper 
shells, with the intervening space evacuated and 
charged with charcoal to absorb any gases which 
may leak into it. The vaporiser is designed to liberate 
the liquid oxygen drop by drop, and to evaporate 
each drop into gas. It weighs 25lb. when fully 
charged, and has a capacity for 3500 litres of gas at 
normal temperature and pressure. The amount of 
gas drawn from it can be regulated by a suitable 
valve, and the rate at which the liquid is evaporated 
1s automatically regulated by the rate at which the 
gas is consumed. The allowance of oxygen required 


WOLDGAARD ADJUSTABLE GAUGES AND MICROMETER 


paration and purification of hydrogen. In the 
synthetic ammonia section, an example of the small 
apparatus used in the study of the effect of velocity, 
temperature, pressure, purity of gases, &c.. on the 
behaviour of catalysts at pressures up to 200 atmo- 
spheres was shown at work. Specimens representa- 
tive of several hundred preparations of catalytic 
materials were exhibited. 

In the nitrates section a new process was demon- 
strated for the direct production of solid ammonium 
nitrate. The process depends upon the interaction 
of ammonia with air, taking place in three stages :— 
(a) The oxidation of ammonia by atmospheric oxygen 
to nitric oxide; (b) the further oxidation of nitric 
oxide ; (c) the direct formation of ammonium nitrate 
from ammonia, water vapour and oxides of nitrogen. 
It had long been considered impossible to prepare 
ammonium nitrate free from nitrite by direct syn- 
thesis. When the different constituents are mixed 
in anything like molecular proportions, very poor 
yields containing much nitrite are obtained. The 
results of the investigation have shown that by proper 
control of the experimental conditions a solid dry 
product free from nitrite can be obtained by a com- 
paratively simple process. This form of ammonium 
nitrate differs from the ordinary crystalline material, 
and possesses a number of interesting properties. 

As three-quarters of the cost of synthetic ammonia 
consists in the preparation and purification of the 
high-grade hydrogen required, a very important 
branch of the Department’s work has been the study 
of modern catalytic methods for its production at a 
low cost and a thorough investigation of the different 
methods for its purification. New catalytic processes 
dependent on fractional combustion have been devised 
and some of these have proved successful on an 
industrial scale. 
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Adjustable Gauges. 


THE accompanying engraving illustrates a series of 
adjustable pain tae Pt and patented by Mr. M. 
Woldgaard, 10, Stanley-avenue, Wellington-road, Eccles, 
near Manchester. for which the inventor claims that 
adjustments can be made in a minimum of time and with- 
out entailing the use of reference bars, &c. The gauges 
are interchangeable and, it is stated, save the expense of 
separate instruments for special work, one set of special 
gauge members only being required for all sizes. Figs. 1, 
2, 3, and 4 are views of an external gauge, Figs. 5 and 6 
show an internal gauge, and Figs. 7 and 8 illustrate the 
micrometer for adjusting the gauges. In te il'us- 
traion A is the frame, BB are adjustable~ bars, 
CC anvils, and D D slots formed midway in one limb of 
the gauge and on each side of the adjustable bars. E E are 
locking devices for the adjustable anvils and bars and hold 
these parts securely in position. F is a removable indi- 
cating and insulating plate, which shows the size to which 
the gauge is adjusted and forms an insulated grip. G is the 
micrometer spindle, and H H are the overhung ends of 
the micrometer which fit into the slots D. The distance 
from the centre of the slots to the ends of the adjustable 
bars B when the gauge is set to zero is equal to the distance 
from the centre of the overhung ends to the end of the 
micrometer spindle when the micrometer is set to zero. 
J and K form a simple locking arrangement for the mico- 
meter while adjusting the gauge, and permits the micro- 
meter, if desired, to be fixed permanently to the gauge so 
that the latter may be used as a micrometer. The adjust- 
ment or checking of the gauges is carried out as follows :— 
The overhung ends H are pushed into the slots D until 
the cross bar touches the adjustable bar B. This movable 
bar is then brought into contact with the micrometer 
spindle G, which has been previously set to size. By means 
of the locking device E the bars are then locked in position. 
Checking for wear is done by inserting a standard plug 
or block gauge between the anvils and bars, the latter 
being set to the size of the inserted gauge in the manner 
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described. Any compensation for wear is made by adjust 
ment-of the anvils. 








A NEW TYPE OF INDUCTION FURNACE. 





A DESIGN of induction furnace is being developed in 
America by Dr. E. F. Northrup for the Ajax Metal Com- 
pany, of Philadelphia, Pa., employing high-frequency 
currents and dispensing with all iron magnetic circuits. 
The primary winding consists of a number of turns of 
water-cooled copper tubing surrounding a cylindiical 
quartz vessel. This vessel contains an inner refractory 
cylinder holding the melt, the space between the inner 
and outer cylinder being filled with silica or zirconia sand. 
An oscillatory current circuit with a discharge gap is used 
to obtain the high-frequency currents—10,000 to 20,000 
cycles per second—and with this system the furnace has 
so far been studied up to 60 kilowatts. As at present 
developed, the furnace is particularly suitablefor laboratory 
work for temperatures up to 2500-2800 deg. .Cent., as it 
can be worked under the controlled atmospheric or gaseous _ 
conditions required for the production of special alloys. 
The commercial possibilities of the furnace for large-scale 
operations depend on the development of less expensive 
and more efficient means of obtaining high-power currents 
at 10,000 cycles or more per second. 








THE United States War Department has made public 
the tremendous war cost of the locomotives and railway 
cars the American Government sent overseas. The 1914 
prices of the Consolidation locomotives averaged 17,500 
dols., but those shipped cost 42,966 dols. each, an increase 
of 145 per cent.; tank cars used to be bought for 1367 dols. 
each, gondola low-sided cars 1090 dols., and gondola high- 
sided 1155 dols. These cost respectively 3397 dols., an 
increase of 148 per cent.; 2340 dols., an increase of 115 per 





cent., and 2430 dols., an increase of 110 per cent. 
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Some Fixed-Radial Aero-engines. 





For a period of some eight years or so preceding 
the outbreak of the war, the firm known as Brazil, 
Straker and Co., Limited, of Fishponds, Bristol, had 
concentrated its attention upon the design and 
manufacture of motor car chassis. In the earlier 
part of the war the firm, like many others, under- 
took the manufacture of shells during the period 
occupied by the setting up of the national projectile | 




















FIG. 1—THE JUPITER ENGINE 


factories, but in 1915, at the instigation of the 
Admiralty. it took up aero-engine work, and from that 
time onward aero-engines formed the sole object of 
its attention. 

The first work of this nature which the firm carried 





out consisted of re-designing and reconstructing | It has nine cylinders and develops normally 450 | by the crank shaft at 1800 revolutions per minute, 


foreign aero-engines which, as received in this countrv, 
were found to be capable of being improved. Sub- | 
sequently, it undertook the manufacture of the | 
75 horse-power “ Hawk” Rolls-Royce engine. We 
are informed that all the engines of this design ever | 
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FIG. 2—THE JUPITER 


made, with the exception of the experimental engine 
produced by Messrs. Rolls-Royce, were turned out 
by Messrs. Brazil, Straker. Later on. the firm took 
up the complete manufacture and testing of the 
series I. twelve-cylinder 190 horse-power “ Falcon ” 
Rolls-Royce engine. While several other works pro- 
duced parts of this engine, Messrs. Brazil, Straker, we 
are informed, were the only firm besides Messrs. 
Rolls-Royce themselves to make complete engines 











of this type. The firm also undertook the manu- 
facture of the 80 horse-power Renault engine and of a 


number of parts for the 350 horse-power “ Eagle” 
engine of Messrs. Rolls-Royce’s design. 

Early in 1917 the Air Board invited the firm to 
design aero-engines which would meet certain require- 
ments as to overall size, weight, &c., and by July 
of that year the design of a suitable engine had been 
put forward and accepted. Within a year this engine, 
the “‘ Mercury,” an air-cooled, fixed-radial, fourteen 
cylinder motor developing 315 brake horse-power 


) 
‘charge of designs and experimental work. Believing 
firmly in the future of commercial aviation, the firm 
intends to concentrate upon the production of four 
types of fixed-radial air-cooled engines, namely, the 
“Mercury ” and “ Jupiter” already mentioned, the 
‘“* Lucifer,” a three-cylinder 100 horse-power motor 
at present in the design stage, and the ‘‘ Hercules,” 
an eighteen-cylinder 1000 horse-power engine, upon 
which experimental work is now being conducted. 

















FIG..3—MAGNETOS AND AIR PUMPS OF THE JUPITER ENGINE 


normally, was perfected. This engine has for some 
time past been employed on the new Bristol scovts. 
At the beginning of 1918 the firm advanced and had 


accepted the design of another aero-engine of the | 


fixed - radial air-cooled type. This motor, the 
‘“‘ Jupiter,” was completed at the end of the year. 


horse-power. 

By the date of the armistice the firm was employ- 
ing about 1500 hands and was turning out, and had 
done so for the preceding five months, an average of 
about a hundred engines a month. In spite of its 
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ENGINE—REAR VIEW 


long and successful connection with the motor car | 


industry, the firm, subsequently to the conclusion of 
hostilities, decided to continue permanently on the 
production of aero-engines and to give up all motor 
car work. To this end the company at the beginning 
of this year was reorganised ; it ceased to be known as 


Brazil, Straker, and became instead the Cosmos Engi- | 


neering Company, Limited, with Mr. F. Cory Yeo 
as chairman, Mr. J. A. Taylor as managing director, 
Messrs. J. P. Brazil and P. C. F. Williams as directors, 
and Mr. A. H. R. Fedden as technical director in 


In Figs. 1 and 2 we give front and rear views of the 

“ Jupiter’ engine. The nine air-cooled cylinders of 
| this engine are fixed radially round the crank case in 
a single row, and have bores of 5}in. and strokes of 
7}in. Tho engine is made in three styles. In one 
| style, that illustrated, the air screw is driven direct 


at which speed 450 horse-power is developed. In 
the second style epicyelic speed reduction gearing is 
interposed between the crank shaft and the air rscew. 
The power developed in this case is 500-B.H.P., the 
engine speed is 2000 revolutions per minute, and the 
air screw speed 1300. The third style also has epicyclic 
gearing, and also develops 500 horse-power, but in 
this example the engine speed is 2000, and the air 
screw speed 660 revolutions per minute. The engine 
has been designed!to give a high power for low weight, 
and with complete accessibility of its parts, such as 


| the magnetos, the carburetters, the oil pump, the 


oil relief valve and the starter. To this end, and in 


| order to facilitate the assembly and dismantling of 
| the engine on the aeroplane, the two magnetos and 














FIG. 4—INDUCTION CHAMBER OF JUPITER ENGINE 


the three Claudel carburetters are attached to the 
rear cover of the crank case, and are so arranged that 
they can be assembled on this cover before the engine 
is placed in position on the aeroplane. As regards 
the attainment of lightness, it may be said that the 
ungeared 450 horse-power engine with the carbu- 
| retters, magnetos, and propellers, but excluding the 
| electric starter, exhaust pipes, and Constantinesco 
'gun interrupting gear, weighs 636 lb., or 1.413 Ib. 
‘per horse-power. This weight cannot, of course, be 
| approached by a water-cooled engine, and as for air- 


| cooled engines we have failed to find another as light. 

We are unfortunately precluded from describing 
the design of this engine in any great detail, and can 
only mention a few of its chief features. Among 
these may be noted the fact that the connecting-rod. 
system is of the master-rod type. While this type of 
assembly is open to criticism on certain grounds, 
such as the complexity and expense of machining the 
master rod and the alleged unequal distribution of the 
work among the cylinders, it yndoubtedly tends to 
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economise weight and to reduce the length of the 
engine. Ina moving cylinder engine—the “ Jupiter ” 
engine, a8 already stated, is a fixed radial—it also 
renders the complete balancing of the rotating parts 
an easier problem to solve. 

The cylinders are turned from solid billets, the 
cooling fins being formed integrally with the barrels. 
The prevalent practice of copper coating the fins is 
not followed, for after lengthy experiments on copper 
and silver-plated fins, the conclusion was arrived at 
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Return Connection 


onnection to Crankcase 


employed for holding the engine to the fuselage. The 
rear end of the crank case is closed by two. covers— 
an annular one and & central one. The central cover 
—see Fig. 3—carries two Thomson-Bennett magnetos 
and an oil pump of the gear wheel type, with filters. 
This cover can be removed or placed in position with- 
out disturbing its attachments after the engine has 
been fixed in the aeroplane. The annular cover 





a special feature of the engine, namely, an aluminium 
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FIG. 5—ARRANGEMENT OF OIL PUMP 


that any gain of cooling effect was problematical, | 
and at best too insignificant to justify the adoption | 
of the practice. The cylinder heads are aluminium | 
castings designed in accordance with a patented | 
system of construction, and are, according to the | 
firm, responsible for the distribution of the greater | 
part of the heat. It may be noted that each induc- | 
tion pipe branches into two just before entering the | 
cylinder head, and that the exhaust from each 
cylinder is conducted away through two bends. The 


spiral casting—as illustrated in Fig. 4. The interior 
of the annular induction chamber is machined all 


| over, and the bore and periphery of the spiral casting 


are also machined so as to give a fairly close fit when 
the casting is slipped into place inside the chamber. 
The casting constitutes a three-start spiral. We 
have marked one of the three convolutions with the 
six letters A. The annular cover of the induction 


| chamber carries three Claudel carburetters, each of 
‘which feeds a separate convolution. Thus, the car- 


closes the induction chamber. This chamber contains | 


j 
| manufacture of the spiral casting might appear to 
| be a complicated job. We understand, however, 
| that it is not really so, and that any difficulty in its 
| production lies with the patternmaker rather than 
; the moulder. The method adopted is to core out the 
convolutions. It will be noticed from Fig. 2 that the 
| exhaust from two of the cylinders is led through a 
| jacket surrounding the carburetters. 
The oil pump—Fig. 5—is very neat and compact. 
It is driven by bevel gearing off the end of the crank 
shaft, and comprises two pairs of pinions AB and 
C D, one in each pair being of steel and the other of 
bronze. All four pinions are driven from the bevel 
| wheel on the spindle of the first one, but the two pairs 
|are separated by an oil-tight division wall. The 
| pinions A B draw oil from the tank in the fuselage, 
and sucking it through the filter E deliver it at F 


| 
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FIG. 7—POWER AND MEAN EFFECTIVE PRESSURE CURVES 


to the interior of the crank shaft,Zwhence it is dis- 
tributed to the main bearings, &c. Separate leads 
conduct the oil under pressure to the bearings of 
the auxiliary fittings. At G a relief valve is provided 
to return excess oil to the inlet side of the pump. 
The pinions CD withdraw the used oil from the 
crank case, and sucking it through the filter H return 
it to the fuselage tank. At J a drive is provided for 
the tacheometer. 

In Fig. 7 we give a diagram showing the power 
developed and the brake mean effective pressure 
during a test on a Froude dynamometer. 

The ‘“‘ Mercury”’ engine is illustrated in Fig. 6. 
It has fourteen air-cooled fixed-radial cylinders 
arranged in two rows. The design of this engine was 
influenced by a requirement of the Air Ministry, 
namely, that its maximum diameter was not to 

















FIG.6=FRONT AND REAR VIEWS OF 


THE MERCURY ENGINE 


reason for this arrangement is to be found in the | buretter at X supplies mixture to the second, eighth | exceed 42in. Whereas the “ Jupiter ’ engine develops 
desire of the designers to give the mixture as smooth | and fifth cylinders, that at Y to the third, ninth and | 450 brake horse-power, as compared with the 
a flow as possible into the cylinders, and to permit of | sixth, and that at Z to the fourth, first and seventh. | “‘ Mercury’s ” normal 315, and has but nine cylinders 
a free passage of air across the cylinder head between | This arrangement, it is claimed, gives the mixture | as against fourteen, its maximum diameter is nearly 
the two inlet and the two exhaust valves. |@ very clean sweep from the carburetter to the | llin. greater, being 52}in. as compared with 41 in. 

The crank case is an aluminium casting in two parts, | induction pipe, and, further, isolates the cylinders for the ‘‘ Mercury.” If, as seems certain, the 
the joint being in a longitudinal plane. The two parts | into three groups, in such a way that should one | “ Jupiter” has a lower weight per horse-power than 
are held together by nine long bolts passing right | cylinder or carburetter fail to act properly, six | any other engine at present being made in quantity, 
through from front to rear. These same bolts are | cylinders at least will remain in normal action. The | then of the “ Mercury” we seem justified in saying 
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that for its power it occupies a smaller cubical space 
than does any other design. In weight it shows a 
good, but not quite such a good, economy as the 
** Jupiter.” Its total weight, including carburetters 
and all other fittings, except the exhaust pipes— 
which in this engine have to be specially made to suit 
the aeroplane to which it is applied—is 587 Ib., or 
1.863 lb. per normal brake horse-power. 

The seven cylinders in each row work on to one 
crank of a two-throw crank shaft, being arranged 
spirally round the crank case to permit this course to 
be followed. The cylinders are constructed similarly 
to those on the ‘“‘ Jupiter ” engine, the only substantial 
difference being that the aluminium heads carry one 
inlet and two exhaust valves instead of two of each. 
The valves are operated by means of push rods 
situated in rear of the cylinders from a double cam 
ring. The crank shaft is mounted on roller bearings, 
and drives the air screw directly. The connecting- 
rods also are provided with roller bearings. The 
crank pins and journals and the connecting-rod big 
ends are case-hardened. The crank case is a single 
casting, and is provided at the back end with a rigid 
circular flange, through which sixteen 7/,,in. bolts 
pass to hold the engine in place. Inside this circular 
flange are situated two annular induction chambers, 
and within these chambers again is the back cover, 
whereon are mounted the magnetos, distributor, oil 
pumps, air pump and tacheometer drive. The car- 
buretters are of the firm’s own manufacture, and are 
bolted to the covers of the annular induction chambers. 
The lubrication is on the same principle as that of the 
** Jupiter ’’ engine. 

The ‘“‘ Mercury ” engine cylinders have a bore of 
43in. and a stroke of 5 }8/,,in. On the Froude dynamo- 
meter the engine develops 315 horse-power at 1800 
revolutions per minute. That is its normal perform- 
ance, but it is capable of running up to 2000 revolu- 
tions, at which speed it develops 347 horse-power and 
shows a brake mean effective pressure of 112 lb. 

Of the remaining types of engine, one, the “ Lucifer,” 
is, as we have said, a small-power three-cylinder 
example. The cylinders have a bore of 5jin. and a 
stroke of 6}in., and are arranged radially round the 
crank case in the form of an inverted Y. The engine 
is rated at 80 horse-power, but is guaranteed to 
develop 100 at 1600 revolutions per minute. The 
engine is being designed to meet the requirements 
of those desiiing a handy, trustworthy, moderate 
priced aeroplane, and is intended to embody low cost, 
simplicity of design, and ease of production with 
reliability and long life. The engine will weigh 
220 Ib., or 2.2 lb. per brake horse-power—an indica- 
tion of the fact that the designers have not attempted 
to cut the weight nor to force the engine to give the 
maximum performance. It is interesting to note that 
the firm is, or so we believe, contemplating the 
possibility and desirability of applying this design 
of engine for the propulsion of motor cars. 

The 1000 horse-power “ Hercules’’ engine has 
been designed and is being developed, not for war 
purposes, but purely to meet the requirements of 
long-distance ccmmercial flying. Efficiency, reli- 
ability, long life and low fuel and oil consumption 
have therefore been the guiding features laid before 
its designers. It has eighteen 6}in. by 7}in. cylinders, 
arranged in two rows of nine each, and will be pro- 
vided with epicyclic gearing, which will reduce the 
engine speed of 1750 revolutions to 1150 revolutions 
at the air screw. In several respects, notably in the 
cylinder construction, the spiral in the induction 
ehamber and the lubrication system, the details of 
the design resemble those of the “ Jupiter” engine. 
The crank case, however, while of aluminium and 
split vertically, will be provided with four supports 
or feet for carrying the engine. The crank shaft wili 
be balanced and will have two throws at 180 deg. 
to each other. It is intended that the weight of the 
engine shall not exceed 1400 lb., so that per horse- 
power it should be lighter even than the “* Jupiter.” 








CARBON AND TUNGSTEN FILAMENT LAMPS. 


ONE feature of electrical or illuminating engineering 
in America is the rapid decrease of the carbon filament 
lamp, as one of the effects of the war. The sale of that 
type of lamp in 1918 was only half that of 1917, the number 
being 24,000,000 for the earlier year. The tungsten 
lamp as introduced in 1907 had high efficiency, but needed 
improvements to make the filament more substantial, 
and with such improvement the sales of carbon tilament 
lamps were cut from 55,000,000 in 1913 to 25,000,000 in 
1914. The continuance of these old and uneconomical 
lamps was due largely to the practice of electric lighting 
companies. furnishing free lamps to customers. In fact, 
as late as 1917 there were 70 cities of over 40,000 popula- 
tion in which this practice prevailed. Under the abnormal 
conditions caused by the war the companies stopped this 
free renewal service, while in 1918 the United States 
Fuel Administration approved a programme for eliminat- 
ing all unnecessary types of carbon lamps. As a result, 
the sales of these lamps dropped to less than 12,000,000 
during 1918, and it is considered likely that this type of 
lamp will soon be practically obsolete. For 24,000,000 
carbon lamps it is estimated that one million tons of coal 
are required in excess of the amount required for the same 
number of tungsten lamps of equal candle-power, 
besides which the latter tend to promote human productive 
capacity owing to the higher quality of illumination. 





Speed Trials of 


H.M.S. Turquoise. 


THROUGH the courtesy of Yarrow and Co., Limited, we are able to give to-day the figures obtained 
on a trial run of H.M. destroyer Turquoise, believed to be the fastest ship of her type in existence. I[t will 
be seen that she reached on a deep-water trial the astonishing mean speed of over 39.6 knots. 

Official Full-speed Trial of H.M. Destroyer Turquoise. 


Date of Trial, March 14th, 1919. 
Draught forward, 8ft. O}in.; aft, 8ft. 3jin.; mean .. .. ite 


Propellers, three-bladed wa 
IE iets Rae ae or Ges sai 
Barometer = 
Left yard... .. 
Returned to yard .. .. .. «+ «+ 
Weather, fine ; wind, nil; sea, smooth 
High water Greenock Se, ne ore 
Oil burnt in four hours .. 
Mean superheat eer 
Commenced the four-hour tri 





8ft. 2in. 

7ft. llin. diameter 
From 10 a.m. to 2 p.m. 
30. 06in. 

7.40 a.m. 

4.25 p.m. 


10.51 a.m., 11.22 p.m. 
60.89 tons. 
98 deg. Fah. 


al off Arran, in the Firth of Clyde, at 10 a.m., during which period 6 knots were run on the 
Admiralty measured deep-sea base off Skelmorlie, with the following results :— 

















} | 
Steam pressure. | Air : 
No. | Hour. Nozzles) Pressure | in | Revolu- | Time on Speed, ; 
of | p.m. |Boilers. Engine- Nozzle} open. |auxiliary Vacuum.| stoke-| tions. mile. | knots, | Means, Slip.) Remarks. 
mile. room. chest. exhaust. hold. | Mean. |m. s. 
ery 1.14 | 263 232 213 35 20 27.75 6.5 | 709.75 | 1 30.6 39.735)) iin — |Going 8S. 
| | % 
2nd | 1.24 | 263 232 215 35 20 27.75 | 6.5 | 711.50 | 1 32.0 39.130|) — — 
3rd | 1.35 | 263 232 215 35 20 27.75 6.5 | 708.25 | 1 30.0 | 40.000) 39.565/25.5 re kat 
p.c re 
4th , 1.46 | 263 230 213 35 20 27.75 6.5 | 713.25 | 1 31.4 | 39.387) 39.693) — oo 
5th | 1.55 | 263 232 214 35 20 27.75 6.5 | 711.50 | 1 30.0 | 40.000) 39.693) — a 
6th 2.7 263 235 215 35 20 27.75 6.5 | 713.75 | 1 31.6 | 39.301) 39.650) —- | Going N. 
Mean of six 
miles 263 232.2) 214.2) 35 20 27.75 6.5 — | — _- oo a — 
Mean of four A Ke | 
hours 262.75 231 213.5) 35 19 27.94 | 6.44 ney — — -- —- -— 




















4 The total ‘eovaiations for Sou eure were : Starboard 166,883, and port 174,249 = 341,132 — 8 x 1076.2 =: 39.622 
knots. Mean of means revolutions, 711.046; speed, 39.642 knots. Mean revolutions, 710.700; speed, 39.622 knots. _ 
On completion of the four hours’ trial, the full-speed trial of steering gear was carried out, also stopping and starting. 








Letters to the Editor. 


(We do not hold ourselves resp 





ible for the opinions of our 
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SPACE VERSUS ECONOMY. 


Sir,—With reference to the letter which appeared in Tue 
ENGINEER of May 9th, there is undoubtedly much scope for 
direct economy in the utilisation of waste gases. One might 
almost suggest that whenever borrowing powers are asked for 
in connection with large electric undertakings, assurances should 
be given by those responsible for the lay-outs that not only 
would a maximum steaming capacity be provided for in a given 
space, but ample accommodation would be given, to ensure also 
maximum economy. 

It is not only in connection with public power installations, 
however, that extra economy can be obtained. There are at the 
present time many private firms who look upon their power 
plants as being of secondary importance only, the firms’ 
activities being fully pied with ies in ti 
with labour and their own manufactures. So long as the power 
plant is in working order and the necessary steam is available 
at all times of the day at a reasonable cost, the average manu- 
facturer seldom worries about what might be termed the “‘ extra ”’ 
economy which could be obtained from an exhaustive examina- 
tion of actual results as compared with potential economies. 

I do not know whether figures are available which would show 
wnat horse-power is being expended in Great Britain at the 
present time, but if we take ten million horse-power as a unit 
it wll give some idea of the possibilities awaiting an intelligent 
survey of our national coal ption. Roughly speaking, 
and taking the economical w.th the older plants, we may assume 
that to produce ten million horse-power about 12,000 tons of 
good coal will be burnt per hour. For every 1 per cent. of this 
weight of coal which could be saved by extracting heat from the 
waste gases 300,000 tons of coal would be saved per year of 
2500 working hours. 

It will therefore be readily understood that there would be 
ample scope for some organisation whose duties would be to 
advise individual concerns and, if necessary, take steps to ensure 
all being provided with the necessary plant to enable them to 
work with a reasonable economy. 

There would, of course, be i 
with which questions of capital outlay and space would prove 
serious obstacles, but in the majority of cases space is available, 
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and the resultant economy would amply repay what might | 


appear at first sight an unnecessary expense. It would be the 
duty o the advisory engineer to point this out. I feel sure that 
the ultimate benefits which would accrue from such a campaign 
would undoubtedly result in much individual profit, conservation 
of coal, and an increase in our national wealth. 

It must be obvious to all that, however necessary it will be 
in the future to ensure ample accommodation for that part of 
the power plant which will provide direct economy, it is equally 
desirable at the present time to investigate the ditions under 
which many private plants are now actually at work. 

May 24th. Erricrency. 








THE CHANNEL TUNNEL. 


Srm,—In connection with the Channel Tunnel, recently referred 
to in your columns, while as stated in the interesting article in 
your issue of November 3rd, 1916: ‘‘ The first definite proposal 
appears to have originated with a French engineer, Monsieur 


Mathieu in 1802,” yet it is interesting to find the subject under | 


discussion as far back .as 1785. In the ‘‘ Correspondence of Sir 
John Sinclair,” published in 1831, we read on page 85 of vol. ii. 
that “‘ During the Christmas holidays in 1785” Sir John “‘ took 
a short excursion to. Paris.” Among his fellow passengers was 
“‘Montgolfier, the elder and the most ingenious of the two 
brothers, who had originally thought of constructing a bal!oon.”’ 
Sir John records: ‘“‘ When we came to Dover we amused our- 
selves with discussing the various modes of crossing from Eng- 
land to France. That by means of a balloon gave rise to some 


pleasantries. We afterwards discussed the idea of having a 
wooden floating bridge 10ft. wide and 10ft. high, the passage 
being 25 miles broad. Montgolfier calculated that it would 
require 14,000,000ft. of oak, which at 2s. 6d. per cubical foot— 
the prce of oak in France at that time—would amount to 
£1,750,000. Montgolfier therefore contended that for £3,000,000 
sterling at the utmost a wooden floating bridge might be con- 
structed from Dover to Calais on a larger scale than the one 
originally proposed, which would defy any tempest that could 
arise. The interruption to navigation however was an insur- 
mountable obstacle to such an attempt. We likewise discussed 
the idea of having a subterraneous passage under the Channel : 
but the procuring of air was a difficulty that could not easily 
be got the better of. The only means we could contrive for 
getting that obstacle sur ted was to compress air in barrels 
and transmit it in that state to be let out in the centre of the 
excavation. It was the discussion we had upon this subject 
which has ever since made me extremely partial to the idea of 
trying excavations, and more especially the tunnel under the 
Thames.” Arruur LEE. 
Upper Norwood, S.E. 19, May 23rd. 








ELECTRICITY AND THE LAYMAN. 


Sir,—In your very timely leading article on “‘ Electricity and 
the Layman,” you refer to ‘‘a condition of life in which every 
farmer within five miles of a town could have electric 
lighting throughout his buildings.” When we got to 
the end of the march to the Rhine about Christmas 
time last year, we were much interested to see that the 
richly agricultural country for a big distance all round 
Cologne was supplied with electric light and power exactly 
in the way you describe. I, among many other R.E. subalterns, 
was set to collect much information about this electric supply. 
Many of the villages investigated were as much as twenty miles 
from the Rhine, and many obtained their electric supply from 
Dinen, which was twenty or thirty miles in the other direction. 
The thoroughness with which all this system had been carried out 
was very noticeable. But the crux of the question is ‘‘ What 
did it allcost ?” Pr bly the sch had all been established 
and maintained at the expense of the taxpayer. It would be 
interesting if any of your readers could give any details as to the 
financing of these German electric supply schemes, and could 
say how much the consumer had to pay for this very useful 
commodity. 

May 27th. M. C. C. G. 





CENTRAL HEATING. 


Srr,—I have read with interest in your issue of May 23rd the 
very able review of the Report on Central Hot Water Systems 
for Working-class Houses recently issued by the Air Pollution 
Advisory Board. I notice, however, that you say “‘ the report 
does not advocate the use of hot water for heating rooms.” 
May I point out that it is stated at the beginning of the report 
that the question of tral heating for working-class houses 
will be dealt with in a subsequent report. The Sub-committee 
of the Air Pollution Board responsible for the Report on Central 
Hot Water Systems are fully in agreement with your statement 
that central heating would tend further to reduce the smoke 
nuisance, and that the extra cost would be discounted by the 
elimination of the expenses upon fireplaces and chimney work. 
They, however, thought it advisable to deal with centralised 
hot water supply first, as being the more immediately practicable 
proposal, about the popularity of which there could be no doubt. 
They hope to issue a further report shortly dealing with the 
| question of central heating and the conditions under which such 
| an arrangement would commend itself to working-class people. 

Manchester, May 28th. Marion FirzGerawp. 











Ir was incumbent on the chairman of the Wolver- 
hampton Munitions Tribunal recently to decide if aero- 
| plane making is engineering work or not. He ruled that, 
as certain machines were in the work it was engi- 
neering. 
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Railway Matters. 





‘THE recent closing of Oxted tunnel was due to the falling 
of a quantity of brickwork from the inside of an air shaft, 
and not to the collapse of part of the roof, as was the case 


Notes and Memoranda. 





THE cost of tamping railway sleepers in Canada has 
been reduced by 38 per cent. by the employment of pneu- 
matie tools. Four men with pneumatic tamping tools 


in 1917. The Board of Trade is said to be considering can pack from 400ft. to 700ft. of track per day. 


whether any special examination of the tunnel is desirable. 


THE United States Railroad Administration, in pursuit 
of a policy of publicity as to railroad coal contracts, has 
ordered that at the office of the purchasing agent of each 
railroad there shall be publicly displayed the name of the 
contractor for railroad coal, the price, the tonnage involved, 
and the duration of the contract. 

Tue life of British railway wooden wagons may be 
taken, says Mr. Kelway-Bamber, at from twenty-five to 
thirty years, and, assuming 900,000 four-wheeled wagons 
to be at present employed in mineral traffic, at least 
30,000 must be replaced annually, their equivalent in 
* all-steel  45-ton bogie wagons being about 6000. 

THE Select Committee of the House of Lords which has 
been considering the Thames Ocean Wharf and Railway 
Bill—the Canvey Island scheme—rejected the Bill on the 
21st. The chief opponent was the Port of London 
Authority, which took the attitude that it was established 
in order to take over all public accommodation under 
statutory administration. The chairman of the Select 
Committee said that the Committee was unanimously 
of opinion that the effect of the Port of London Authority 
Act was fatal to the proposals before them. 

Inquiry was made the other day as to the steps being 
taken by the Minister-designate of Ways and Communica- 
tions as to the purchase of privately-owned railway wagons ; 
whether, to allay the anxiety of traders, he could state 
what would be the Government policy, in case of purchase, 
in the allocation of these wagons to each firm so as to 
secure a regular daily supply ; and whether he had formed 
an estimate of the shortage, if any, of such rolling stock. 
The Home Secretary replied, and said that until the Ways 
and Communications Bill was passed no steps as to the 
purchase of the wagons would be taken. It was not 
anticipated that there would be any shortage of rolling 
stock. 

WHEN the Federal Government took over the American 
railroads a clause was inserted in all subsequent purchas- 
ing contracts prohibiting the payment to agents of fees 
contingent on the procuring of contracts. This led to a 
great deal of complaint from what are known as railway 
supply houses, which claimed that the clause was working 
a hardship upon them and that the Government itself 
was losing the benefits of a system which previously had 
proved both economical and satisfactory in every par- 
ticular. The clause has now been modified to allow for 
commissions to be paid to bon fide commerciai representa- 
tives employed under a general contract covering desig- 
nated territory. 

In answer to a question why so little was being done in 
the fine weather season to transport rails and sleepers 
from the temporary railways in France for re-use here, Mr. 
Kellaway said in a written reply that the Ministry of 
Munitions had recently appointed a Railway Liquidation 
Commission, under the chairmanship of Sir Ernest Moir, 
which had already proceeded to France and had under 
consideration the disposal of railway plant and materials 
in that country. This Commission was working in con- 
junction with the Disposals Board, which would decide 
whether these stores and plant could be disposed of to 
better advantage overseas, or whether they should be 
brought back to this country. 

Tue old question of alleged preferential treatment for 
foreign produce cropped up in a question in the House 
recently. The Parliamentary Secretary to the Board of 
Agriculture was asked whether foreign agricultural pro- 
duce was carried on our railways at cheaper rates than 
home produce, and, if so, in view of the settlement of 
soldiers on the land and the proposed development of 
British agriculture, he would approach the President of 
the Board of Trade with a view to securing a revision of 
these charges, which were a handicap to British industry. 
To this Sir A. Boscawen replied that there was no evidence 
to show that railway companies gave any preferential 
treatment to foreign agricultural produce as. compared 
with home produce. 

Tne informal inquiry held by the London members into 
the question of the congestion in transport facilities in the 
Metropolis, to which reference has been made in this 
column, led on May 26th to Mr. Bonar -Law being asked 
whether his attention had been called to the practically 
unanimous wish of the London and Greater London 
members that a Select Committee should at once be 
appointed to investigate the grave congestion of the 
existing means of transport in the metropolitan area, 
together with the persistent increase in fares, with a view 
to recommendations being made for immediate improve- 
ment either by way of legislation or otherwise. The 
Leader of the House replied that he had discussed the 
matter with the Ministers concerned and proposed to set 
up a Select Committee immediately. 

A STATEMENT was issued from the Board of Trade on 
Friday last in which Sir Auckland Geddes referred to 
the progress made in the negotiations between the Railway 
Executive Committee, acting for the Government, and the 
men’s representatives. Early in April, he said, it was 
agreed that the present wages were to be stabilised until 
December 31st, 1919, and any reduction in the war wage, 
under the agreement arrived at in November last, was to be 
waived. A great deal of spade work had been performed 
in the intervening weeks. On the whole, he thought they 
had effected substantial improvements in the conditions 
under which the railwaymen would work in the future. 
The negotiations had proceeded with good will on both 
sides, and they had dealt with such questions as work on 
Sundays, emergency work, a guaranteed week, a guaran- 

day, special arrangements about night duty and about 
rest periods, and had arranged for annual holidays of six 
days with pay. ‘‘ We have,” the Minister said, ‘an 
enormous amount of work to deal with, and we are getting 
on a little more slowly with the question of the standard 
rates of pay than I personally had hoped would be the case. 
I do not think it is anybody's fault. It really is because 
the matter is so extremely difficult.” . 








THE water powers of the Ukraine are said to be capable 
of pro..uciag several mill ons oi hoise-power. The cataracts 
of Dnipro alone would give 1,000,000 horse-power, and 
those of southern Buh about 10,000 horse-power. 


WHEN wood is used as a boiler fuel, the great problem, 
says Power, is to reduce the excess air, because wood does 
not make a compact fire bed. Sawdust used with wood 
will aid in producing a more uniform thickness of fire. 


A rirM of fibre importers in Scotland, commenting on a 
sample of fibre from the African baobab tree, says: 
“‘This is probably the finest paper-making material, 
without exception, to be found in nature; the material 
is excellent in every way, and no other material we have 
knowledge of can be made to produce such a variety of 
results.”’ 

Tue slags obtained from smelting Cleveland ironstones, 
owing to their high content of alumina and magnesia 
and low proportion of lime, have never been known to 
disintegrate on exposure to air and rain, and for that 
reason are at all times—whether weathered or not— 
perfectly suitable for concrete making. It is safe to use 
the slag as soon as it cools. Slag balls which have been 
exposed to the weather for fifty years show no signs of 
disintegration. > 

At a recent meeting of the Manchester Geological and 
Mining Society, Mr. A. J. A. Orchard gave some figures 
showing how the ash content of coal increases with the 
reduction of the size of its particles. Thus, one coal, 28.6 
per cent. of which was ieje:ted by a lin. mesh, con- 
tained 2.75 per cent. of ash, while the 1.8 per cent. reject 
by ?/,,in. mesh contained 14.6 percent. of ash. The corre- 
sponding figures for another seam were 14.45 per cent. 
and 25.1 per cent. of ash. 

In the course of a lecture on the underground resources 
of Great Britain Dr. W. T. Gordon recently gave the follow- 
ing particulars of water consumptions :—From 10,000 
to 20,000 gallons of water were used in the different pro- 
cesses gone through to make one ton of paper. The brew- 
ing industry used from 10,000 to 14,000 million gallons 
of water a year. British railways used about 10,000 
million gallons a year. Even in the putting out of fires 
in London alone 27 million gallons were used in one year. 


THE remnants of the old wooden steamer which have 
been exposed by dredging operations at Burbo Bank, in 
the Mersey, are believed to be those of the William 
Huskisson, a paddle steamer belonginy to the City of 
Dublin Company, and trading betwece Liverpool and the 
Trish capital, which on January 12th, 1840, was wrecked 
on her passage to the Mersey. The machinery has prac- 
tically perished, but the engine bed-plates and the funnel 
remain, and relics of pottery and other articles are plentiful. 


A NEw source of turpentine oil and rosin supply, which, 
though comparatively small may be valuable, especially 
for Indian use, has now been found in Indian frankincense 
or olibanum. This material is obtained by the natives 
by making incisions in the stems of Boswellia serrata, a 
tree widely distributed throughout the dry zone forests of 
Central India. The resinous substance which exudes 
from the cuts contains a kind of turpentine, a resin and a 
gum. The turpentine oil is equal to good quality American 
turpentine oil. 

OnE of the noteworthy consequences of the war, accord- 
ing to Metall und Erz, is the great increase in the output 
of wolfram. Before the war the whole world production 
did not exceed 10,000 tons annually. The present output 
is at least double that quantity. An approximate estimate 
gives: Portugal, Spain, France and Great Britain, 2500 
to 2800 tons ; North America, 6000 tons ; South America, 
3000 to 3500 tons; India, Siam, the Malay States and 
Australia, 5500 to 6000 tons; China and Japan, with 
Indo-China, 800 to 1200 tons. 


THE machinery necessary for carrying out a system of 
hardening bricks made from crushed slag. or dry granu- 
lated slag, by means of carbonic acid, which originated in 
Germany, has recently been brought out in this country. 
This process consists in fine grinding the slag, which is 
then moistened and made into bricks. The bricks are 
then put into hardening chambers, and subjected under 
a pressure of 15 1b. per square inch to the action of the 
waste gases from gas engines. This system results in 
very hard bricks of excellent quality. The precise action 
is for the free lime in the slag to combine with the carbonic 
acid, forming a carbonate which binds the particles form- 
ing the bricks. 

Apropos of the American hydroplane’s flight across 
the Atlantic, a correspondent of the Newcasile Daily 
Chronicle raises the question as to whether the New York- 
built Savannah was really the first steamship to cross the 
Atlantic—in May-June, 1819. He points out that 
Haydn’s “ Dictionary of Dates” mentions 1818 as the 
first passage, the honour being given to the Rising Sun, 
owned by Lord Cochrane, the famous Admiral who dis- 
tinguished himself by his cutting-out expeditions in Chili 
and Peru. His autobiography contains no reference to 
the feat ; nor does his biographer. The date August 25th, 
1818, is given as that upon which he sailed for Chili, but 
there is no mention of the steamship. 


A system of overcoming the fouling of gun barrels by 
the copper of shell driving bands is described in the 
Journal of the United States Artillery. The process 
consists of introducing into the chamber of the, gun an 
alloy consisting of 60 per cent. tin and 40 per cent. lead 
by weight, which breaks up at the moment of firing into 
two components, the tin uniting with the copper in the 
bore of the gun to form a fusible brass alloy. The lead 
does not unite with the copper, but acts principally as a 
lubricant for the succeeding rounds and tends to granulate 
the brass alloy and facilitate its removal. In the absence 
of the alloy, certain batteries in France adopted the 


expodient of thrusting into the powder chamber, with the | 1ass 
charge, the strips of tin foil in which fuzes were wrapped H represented by the mountain, is 600,000,000 tons, and the 


for shipment. 





Miscellanea. 





THE naval base at Cromarty will be closed on May 3lst. 


ARRANGEMENTS are now being made by Sir James Ball, 
the Timber Controller, to ship timber across the Atlantic 
by rafting. 

THE drawing-office at the North-Eastern Marine Engi- 
neering Company’s works, Wallsend, was gutted by fire 
on the night of May 24th. 


Dur1nG the years 1913-15 the Donetz district produced 
1.6 milliard poods of coal, representing 85.6 per cent. of 
all the coal mined in Russia. 

Ir is expected that the British airship R 34, which 
has just been taken over by the Admiralty, will shortly 
attempt to cross the Atlantic. 


A NUMBER of the submarine engines which Germany 
was ordered to surrender under the terms of the Armistice 
has recently been landed in this country. 

AccorRDING to Russian statistics, there were at the end 
of 1914 in the whole of Russia 14,046 moderate sized and 
large industrial undertakings, which gave occupation to 
1,900,800 workmen. 

THE construction of the first part of the new generating 
station at Nechells, Birmingham, been commenced, 
and the erection of the steel work for the superstructure 
will be started shortly. 

In the Alfreton coalfield of Derbyshire three schemes 
of new sinkings, at Alfreton, Pinxton, and Birchwood, 
have been stopped owing to the uncertainty of capital 
investments in the coal trade. 

THE port authorities of Christiania have decided to 
make various improvements and extensions of the sheds 
and crane accommodation of the quays. A sum of 
£34,000 has been voted for the purpose. 

Tue scheme for the harbour improvements at Montreal, 
which will cost some £2,000,000 and was held up on account 
of the war, is to be recommenced. The depth of water 
in the channel is to be increased from 30ft. to 35ft. 


Tur Wembury dock scheme, at Plymouth, has been 
revived, as offering one of the best solutions to the problem 
of providing a protected port near the entrance to the 
English Channel, which would be practicable in all states 
of the tide and weather. 

A stEEL works is to be established at Goderich, Ontario, 
to manufacture motor cars and parts, trucks and tractors. 
lt is proposed to bring ore from Michigan and to manu- 
facture high-carbon steel. The capital of the corporation 
is said to be £3,000,000. 

Tue Aircraft Exhibition at Amsterdam will be opened 
on August Ist. Application for stall space should be made 
to the Executive Committee before June Sith. The 
organising manager of the Exhibition in London is Mr. J. 
Van der Steen, Trafalgar Buildings, Trafalgar-square, 
W.C. 2. 

A COMBINED reclamation and irrigation system, using 
the same canals for irrigating crops in the dry season and 
for draining off surplus waters in the flood season, has been 
developed in California. It includes about 60,000 acres 
in the lower Colusa basin along the west side of the Sacra- 
mento River. 

Tue Government of Uruguay has authorised the con- 
struction of water supply and sewerage works or water 
supply works only, in the towns of San José, Fray Bentos, 
Rocha, Canelones, Maldonado, Artigas, Melo, Colonia, 
Tacuarembé, Durazno, Minas, Trinidad, Florida, Rivera 
and Treinta y Tres. 

Tue Cunarder Mauretania has broken the record for 
the voyage from Halitax, Nova Scotia, to New York. 
The previous best passage was thirty hours, but the Maure- 
tania covered the distance in twenty-four hours, which is 
twelve hours less than the time taken by the fastest trains 
between the two cities. 

THE city of Moose Jaw, Sask., Canada, is considering an 
extension to the existing waterworks system with an alter- 
native plan to obtain 4,000,000 gallons per day from the 
Saskatchewan River. The alternative plan would mean 
a conduit approximately 60 miles in length and an expendi- 
ture of about £320,000. 

AN effort is being made by Birmingham manufacturers 
to improve that city’s transport communications by 
making the canal through Worcester navigable by 14ft. 
broad barges right through to the Severn. The chief 
obstacle is the differencé of level between Tardebigge and 
Droitwich, where fifty-seven locks drop the canal 400ft. 


THE new blast-furnace of the Pretoria Ironworks, South 
Africa, was blown in on March 18th last. It is 56tt. Gin. 
high and has a bosh 9ft. in diameter. The ore being used 
is an oolitic ironstone, containing from 40 to 54 per.cent. 
iron, mined a few hundred yards from the furnace, while 
the limestone has to be hauled only six miles and the coke 
comes from Natal. 

Tur discovery of a rich deposit of galena in the Marico 
district is reported by the South African Mining and 
Engineering Journal. The galena contains 80 per cent. 
lead and 20 oz. silver. The farm on which this deposit 
is found also contains a lode of felspar and a large deposit 
of magnesite, which is said to be of far superior quality 
to anything found in the Kaapmuiden district. 

Tue production of iron ore in Ukraine amounted in 1913 
to about 400 million poods, which represents 72 per cent. 
of ore production in the whole of Russia. Manganese 
ore was mined in 1915-16 at the rate of 17.5 million poods 
yearly—30 per cent. of the whole production in Russia. 
The production of cast iron amounted to 170 million 
poods yearly, and that of assorted iron and steel to 140 
million poods yearly. d 

Tue famous Iron Mountain at Durango, Mexico, may 
soon pass into the hands of a Japanese syndicate, which 
proposes to export large quantities of the ore to Japan. 
The syndicate also contemplates the construction of a 
large iron and steel plant at some point in Mexico. The 
estimated weight of the mass of ore above the surface, 


ore is said to be 60 to 67 per cent. pure, 
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The Inertia of the Standard. 


We wrote recently of the effect of standards upon 
ingenuity, taking as an example the cutlery trade of 
Sheffield. The article appears to have attracted 
some attention in Hallamshire, where the criticism 
was advanced that the fact most noticeable in the 
staple industry of the district is the absence of 
standards, each manufacturer following his own 
designs. It is clear that our critics had in mind only 
the modern limited meaning of standards—of which 
the Whitworth screw gauges provide the classical 
example--and forgot, first, that there are standard 
methods as well as standard designs, and, secondly, 
that the injurious effects of standards may be just 
as evident in single firms as in a whole industry. 
Indeed, in so far as variety remained in Sheffiela 
products, because there were no established standards 
for all the makers of cutlery, she was in a better 
position to meet the needs of the markets of the world 
than if all her cutlers had made to the same designs. 
The purchaser who failed to get what he wanted 
from one might succeed in obtaining it from another, 
which he could not have done had standardisation 
been perfected throughout the city. It is worth 
while observing here, in passing, that the buyer who 
is most anxious to profit by the decrease of manufac- 
turing costs that follows upon standardisation is 
frequently the first to rebel against the restrictions 
which ensue. How often has it been charged against 
British manufacturers that they would not give 
the purchaser what he wanted ? That they said, “this 
is the design we put upon the market ; you may take 
it or leave it ; we cannot vary it.” Many and many 
a consular report have we read laying that charge 
against British products, and now the very thing 
that was held to be a disgrace is become a glory. 
Unbending adherence to design is the modern doctrine 
of industrial perfection. 

The retarding influence of tradition, both in method 
and pattern, is not generally recognised because it 
is so common that there is nothing with which to 
contrast it. Architecture presents probably the 
most obvious examples, many of our present-day 
ornaments being no more than the remnants of past 
essentials, but engineering and all the trades con- 
nected with engineering are not wanting in facts 
of the same kind. Recall, for example, the early 
designs for railway coaches or motor cars, the early 
steam engines with their Gothic columns, the persist- 
ence of the beam when the direct drive had been 
effected, and so on. We of to-day imagine that we 
have broken free from these bonds of tradition, and 
that a new method or a new design is at once wel- 
comed; but had we a perspective glass to peep into 
the future we should see our progressive selves of 
the twentieth century just as much the slaves of the 
immediate tradition of the past as ever our fore- 
fathers were. Take to any merchant, we care not 
of what, a radically new design, yet better than any- 
thing he could offer, and he would tell you it would 
have no market, that if he changed at all he must 
change slowly, educating his public step by step. 
Or take to a manufacturer a new method of. doing 
this or that, and, even though you persuaded him 
that it was better than his past method, he would tell 
you his men had been trained in the old way and 
would not follow the new. Change, in fact, meets a 
constant resistance, and can only be effected by 
embodying in the new something of the old or engraft- 
ing one upon the other. This attitude is perfectly 
natural, and in many respects commendable. It is 
better to depart slowly from the old and tried than 
to plunge suddenly into the new. To have half 
the boilers on a warship fired with coal, of the use of 
which there was ample experience, and the other half 
with oil was a wise precaution until full knowledge 
of the capabilities of liquid fuel had been attained. 





585 





~~ 


It is difficult, on the other hand, to defend the adher- 
ence to the tank marine boiler in merchant vessels 
when the advantages of the water-tube type have 
been established. We need not multiply examples 
of the retarding effect of tradition. Every manu- 
facturer, every merchant, knows them better in 
his own industry than we know them, and if he 
does not, is there not a legion of inventors who 
have tried to introduce innovations to tell him ? 
Thus wrote Walter Bagehot in his “ Physics and 
Politics’: “ We can only comprehend why so many 
nations have not varied when we see how hateful 
variation is ; how everybody turns against it... . . 
The point I am bringing out is simple: One most 
important pre-requisite of a prevailing nation is that 
it should have passed out of the first stage of civilisa- 
tion into the second stage—out of the stage where 
permanence is most wanted into that where variability 
is most wanted; and you cannot comprehend why 
progress is so slow till you see how hard the most 
obstinate tendencies of human nature make that step 
to mankind.” 

A question we desire to ask now is whether, in view 
of this, let us say, natural resistance to change, it is 
wise or expedient to set up as well an artificial resist- 
ance ? Progress is hindered by the inertia of design 
and method ; shall we put another barrier in its path by 
setting up, for thisand that, standards which cannot 
be departed from? It is obvious that they must 
check minor changes—the grafting of new things on 
old stock ; dared we hope that, on the other hand, 
they would encourage the introduction of radical 
novelties—that, for example, the coming of the 
gas turbine for motor ears would not be stopped by 
the standardisation of the reciprocating engine— 
there would be less reason to view the effect of national 
standards for machinery with apprehension. But 











such a hope would be ill-founded. The inertia of 


the standard is so vast and such huge sums would be 
invested in manufacturing in a particular way that 
any attempt to check it would be fruitless. The 
introduction .of national standards for complete 
machines or complete components, then, whilst it 
may bring us temporary prosperity, will put a check 
upon any progress but that of trade, and will leave 
us open at some indefinite period to attacks upon 
our industries from new countries not bound by our 
traditions or hampered by our fixity of design. 


A Grand Federation of German Industries. 


THE recent announcement of the formation of a 
great federation of German industries recalls the 
fact that one of the primary causes of the rapid 
expansion of the export trade in that country during 
the ten years preceding the war was to be found in 
the possession of a strong system of organisation 
which had been introduced by the proprietary interests 
in many industries and trades, in combination with 
the then increasing production of certain raw 
materials, and of a number of manufactures which 
were largely in excess of the requirements of the inland 
market. It is only necessary in this connection to 
mention the Westphalian Coal Syndicate, the Essen 
Pig Iron Syndicate, the Dusseldorf Steel Syndicate, 
the Locomotive Syndicate, the machinery and 
machine tool associations, and the Union of Chemical 
Works. The big electrical firms, too, always co- 
operated together both in the home and export trade 
when their respective interests would not have been 
best served by entering into competition with each 
other. All these combinations possessed a practical 
monopoly in the home market, and this power was 
utilised, with few exceptions, for crushing any efforts 
made outside the circles of their own constituents 
to create fresh competition, and also for the purpose 
of exacting the highest prices obtainable in the 
home market and in accordance with the measure of 
protection afforded by the Customs tariff. If, how- 
ever, new firms succeeded in establishing works and 
placing manufactures on the market, the syndicates 
retaliated by reducing their prices to such a level as 
to compel the new producers either to close their 
works or join the syndicate on the terms and restric- 
tions imposed by the latter. In fact, the syndicates 
would not tolerate any fresh competition in the home 
market, and thus precluded the possibility of new 
rivalry from native firms being exercised in export 
markets. So powerful had the syndicates become 
that no freedom of trading existed. If customers 
required raw or semi-finished materials for conversion 
into manufactures they were compelled to purchase 
them, generally speaking, from the syndicates, and 
if any opportunity arose for obtaining deliveries from 
other sources the customers were debarred from taking 
advantage of them because they would have incurred 
the risk of being definitely cut off from further supplies 
from the — So much for the past policy 
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of trade organisation, which was favoured by the 
Government of the day and is continued by the new 
régime. 

It has become recognised in Germany"that it is 
necessary for all the industries to be organised on a 
grand scale, even with the reduced resources of the 
country, and to have complete freedom of action. 
In order to achieve these objects a new federation has 
been formed under the title of the “ Imperial ” Union 
of German Industry, after negotiations extending 
over several months, and the inaugural and con- 
stituent assembly of the Union took place recently 
at Berlin. The Union is an amalgamation on a 
larger scale of the Central Union of Manufacturers 
and the Federation of Manufacturers, who have 
worked independently for a period of forty years, 
and the Union has at its disposal the personal and 
material co-operation of the Chambers of Commerce 
and intends also to secure the assistance of any indi- 
vidual firms or persons whose help may be of value. 
Among the names on the list of the council appear 
those of prominent men engaged in the mining, 
mechanical, and electrical engineering, textile and 
other industries. The object of the Union is 
to represent and promote German industries, 
to bring about a uniformity of action, and to 
create a community of interest with the work- 
men. As a consequence there now exist three 
great groups in the country which represent the 
economic life and which will provide the basis 
for the necessary reorganisation of the economic 
system. They are (1) the workmen’s trade unions, 
which have been recognised by the employers ; 
(2) the associations of employers who were more or 
less connected with the former Union of Manufac- 
turers and the Federation of Manufacturers; and 
(3) the Imperial Union of German Industry. The 
former system of trade representation on the Union 
of Manufacturers and Federation of Manufacturers 
was so diversified that there were approximately 
four hundred trade sections. Under the new scheme, 
however, the industries are to be divided into twenty 
trade groups, of which the mining group—coal, 
lignite, ore, and potash—the paper group, and the 
textile groups have already been formed, and others 
are in course of establishment. It is proposed to 
constitute a general committee composed of 140 repre- 
sentatives from the trade groups, 30 from agricul- 
tural and local associations, and 10 from individual 
undertakings, together with 10 other persons to be 
suggested by the council at a general meeting. 

It will be seen that the scheme aims at the cen- 
tralisation of the representation of German industries 
on economic matters and in the relations between the 
employers and the workmen. If the names of pro- 
minent manufacturers or representatives of manu- 
factures were not connected so intimately with the 
Union we should say that the scheme was too ambi- 
tious, if not too unwieldy, to be able to accomplish 
the objects in view. But with these names associated 
with the Union it seems probable that a great deal 
may be achieved by the new organisation when 
industrial peace again reigns in Germany, provided 
that the Government does not forestall the scheme by 
legislative action. The Union is not intended in 
any way to supplant the syndicates; on the con- 
trary, the latter may be expected to be supported 
by the former in the same way as the late Union of 
Manufacturers and the Federation of Manufacturers 
formerly rendered assistance to them when help was 
necessary. But behind the present scheme lies the 
assumption that the Union also seeks to prevent a 
perpetuation of bureaucratic control. The Govern- 
ment Board for Economy, or rather those in charge 
of that department, desire to continue the war-time 
control of industries, but the manufacturers in Ger- 
many, similarly to those in Great Britain, require 
freedom of activity in order to develop their individual 
or collective enterprise, and the new organisation is 
designed to give this freedom whilst maintaining 
that joint action which before the war was such a 
powerful weapon in the hands of industrial Germany. 








Irrigation Schemes in Egypt and 
the Sudan. 
No. II.* 
Tar WuirE NILE PROJECT. 


PaRTICULARS have already been given in a previous 
article of the Sennar dam, now under construction on 
the Blue Nile, by means of which enterprise the 
whole summer discharge of the Blue Nile may be 
finally absorbed, while the actual commencement of 
works in 1913 on the Beheira and Gharbia drainage 
projects, the nature of which will be described in a 
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future article, has served to bring to notice the 
necessity of increasing the existing summer supply 
of water to Egypt. It may be pointed out that in 
1902 the Aswan dam impounded one milliard cubic 
metres of water, while in 1912 this quantity was 
increased to 2.4 milliards. Nevertheless, and in 


spite of a natural supply in the river considerably | ing 


above the normal and very much above that of a low 
year, it has been confidently stated by Sir Murdoch 
MacDonald that the discharge available in 1916 was 
insufficient for the irrigation of the crops actually 
under cultivation. This opinion, which has been 
strongly supported by facts, calls for the necessity 
of increasing the summer supply—a necessity which 
1s even greater now than at the time of the construc- 
tion of the original Aswan dam. 

As a part of the main problem a scheme has been 
worked out by Sir Murdoch MacDonald, which will 
afford an effective combination of irrigation and pro- 
tection works. According to this authority, it is clear 
what would be the comparative effect on flood levels of 
the construction of a reservoir dam at either of the 
three following sites :—(1) At Gebel-El-Auli; (2) at 
Gebelein ; (3) at both of the sites, at double the cost 
of either. Having very carefully examined the whole 
question, and having shown how a combination of 
irrigation and flood protection works would mate- 
rially reduce flood levels in Lower Egypt, Sir Murdoch 
MacDonald has further proved how each of the three 
projects above referred to would, in the order given, 
have a progressively better effect in reducing the 
flood levels. None of them, however, would secure 
the reduction which is considered necessary for the 
safety of Egypt, the reason being that the flood 
discharge of the White Nile is comparatively 
small. The final plans as prepared by the engineers 
cover a comprehensive scheme, which will not only 
provide Egypt with a sufficient supply of summer 
water for many decades, but will likewise afford 
@ very important, if not final, insurance against the 
effects of excessive floods. 

Whereas the Blue Nile weir, discussed in our pre- 
ceding article, chiefly benefits the Sudan, the damming 
of the White Nile is one of the undertakings specially 
designed to control the Upper Nile for the benefit 
of Egypt. The scheme comprises two main works, 
i.e., (1) @ reservoir dam at Gebel-El-Auli, capable of 
supplying an adequate summer supply to Egypt 
for many years, and raised to a sufficient height to 
reduce excessive flood-water in the main Nile, 
thus substantially reducing the flood levels in Egypt ; 
(2) a channel from the Blue Nile from above the Sennar 
dam, for the conveyance of excessive flood water 
to the reservoir in the White Nile above the Gebel- 
El-Auli dam. 

Early in 1914, at the request of the late Lord 
Kitchener, then serving in Egypt, Sir Murdoch 
MacDonald was requested to make a_ thorough 
examination of the Gebel-El-Aul site, with a view 
to its adoption for the proposed works. Accom- 
panied by Sir Arthur Webb and Mr. McClure, he 
thereupon proceeded to the Sudan, where, during 
the year 1914-1915, boring experiments were carried 
out with a view of arriving at a determination. 
By means of these experiments it was found that 
the worst deeps occurred in close association with 
the principal outcrops of rock, and, finally, a new 
line was chosen which avoided all outcrops in the 
river itself, and gave very good results, the rock 
being reached at 9.95 metres in the deepest bore, 
and at 1.26 metre in the shallowest. Altogether, 
76 borings, of a total depth of 2530ft., were made along 
six different lines, at varying intervals of from 50 
to 200 metres. In addition to these preparations for 
the proposed dm, a considerable amount of work 
was carried out in the Sudd region. With the clear- 
ance of the weed and papyrus-plant from the main 
channel, and with the acquisition of more accurate 
data, the problems which centred in this region, and 
which at one time appeared to be almost insoluble, 
have since been much clarified, their solution enabling 
attention to be turned to other and more promising 
undertakings. 

It is believed that. the regulation of the river 
above the Sudd region could be secured by building 
a small dam, at the exit fromi Lake Albert, which 
would have enormous capacity as a storage reservoir ; 
such a work coupled, perhaps, with other lake work, 
and assisted by complementary undertakings in the 
Sudd region, and by the various works proposed for 
earlier construction elsewhere, would ensure sufficient 
water to meet the ultimate requirements of Egypt 
under the fullest cultivation. Further protection 
is required against excessively high floods, as has been 
shown, and this it is proposed to obtain partly by 
heightening and strengthening the banks of the river, 
partly by stopping a portion of the flood wave in the 
Sudan. The water abstracted from the flood will 
be allowed to flow back to the river when the levels 
are lower. 

Whilst a dam on the White Nile is the principal 
work proposed for the double purpose of reducing the 
flood and increasing the summer supply, more 
summer water is wanted, both to ensure the present 
area of cultivation against the all-too-frequent seasons 
of poor supply, and also to provide for further 
extension. It is also proposed to continue the con- 
version of the remaining basin lands to perennial 
irrigation, either by building a barrage or by extending 
the right to pump water from the Nile. 





It is interesting to note that following further 
borings which were ordered, the site finally selected 
for the White Nile dam is that which, upon preliminary 
investigations, seemed the most promising. On the 
selected spot there is a sandstone rock foundation 
throughout, which is capable of meeting all engineer- 
ing requirements. It is said by competent authorities 
that the actual work of construction will present no 
difficulties of any special character. The design of 
the dam is comparatively simple. The water depth 
is 7 metres, and there is no complication regard- 
ing waterway of sluices or levels. The design is pro- 
nounced sound, and “as meeting all engineering 
conditions.”” There have, however, arisen two very 
important points which have had to be discussed in 
great fullness. The first of these has regard to the 
capacity of the reservoir for protection work. Calcu- 
lations based on the levels and table, which are shown 
on the plans, prove that the reservoir can absorb 


such a large volume of excessive flood water from — 


the river as to cause a very effective reduction in 
the levels of high floods in Egypt over a considerable 
period; in fact, if the cross-channel between the 
two Niles—the Blue and the White—were sufficiently 
large, the reservoir by itself would suffice to produce 
a flood level which is considered desirable for the 
safety of Egypt. It is not, however, advisable or 
necessary to have such a large cross-channel, as future 
work upon Lake Tsana will absorb a certain amount 
of the excessive flood water. In any case it may be 
confidently stated that the reservoir capacity is great. 

A material point which has called for careful 
consideration has relation to the reservoir as a storage 
work for summer supply. In years of good and even 
normal floods the reservoir can provide a sufficient 
storage of water for all the summer requirements of 
Egypt. In years of very low floods the quantity is 
limited and insufficient, because in the absence of 
adequate regulating works in the river it is impossible 
to withdraw flood water without causing detriment 
to the basin irrigation in the provinces of Girga and 
Asyait. The remedy is the construction of a barrage 
somewhere in the neighbourhood of Nag Hamadi. 
The results of the very low flood of 1913, when a 
serious situation was created by the unprecedented 
insufficiency of that year's Nile flood, showed the 
great necessity for such a work, apart from the fact 
that it would enable a greater volume of water to be 
stored in the Gebel-el-Auli reservoir. It may be 
remembered that Sir Hanbury Brown drew attention 
to this matter in THE ENGINEER ot November 2st, 
1913. 

A masonry barrage built at Nag Hamadi might 
be also used as a summer feeder to a system of canals 
extended to meet the new conditions, and the area 
between Baliana and Deirit—the area of Upper 
Egypt still under basin irrigation falls into two divi- 
sions: (1) Aswan to Baliana, and (2) Baliana to 
Deirat, which represents half the total area still 
awaiting perennial irrigation—might be converted 
by means of this barrage. 

As to the ultimate value of this important enter- 
prise upon the economic future of Egypt there can 
be no question, nor that the agricultural future of the 
country will be permanently assured. The total 
area now fully cultivated is 4,100,000 feddans, plus 
1,200,000 feddans, yielding only one produce crop 
annually: this gives a total annual crop area of 
9,400,000 feddans, since some of the areas produce 
two crops per annum. The cultivated areas could 
be extended by another 1,800,000 feddans, making 
in all 7,000,000 feddans, and as each of these would 
then give two crops annually the total crop area 
would then be 14,000,000 feddans. It is estimated 
that to satisfy the needs of the country, when fully 
developed, to the aforementioned extent, an addi- 
tional storage of 8,000,000,000 cubic metres of water 
will be required, extending approximately to 
9,555,000,000 cubic metres for a summer failure such 
as that of 1914. As an indication of what these 
figures mean, and the stupendous task before the 
irrigation engineers, it is pointed out that the storage 
eapacity of the Aswan dam is only 2,400,000.000 
cubic metres. The White Nile reservoir might 
supply an extra 4,000,000,000 cubic metres, while 
more water yet might be obtained from works on the 
Blue Nile, and the regulation of one or more of the 
Great Lakes to complete the work. 








Links in the History of Engineering 
By RHYS JENKINS. 
No. IX.* 


AN OLD ENGINEERING PRICE LIST: SIR SAMUEL 
MORLAND’S PUMPS. 


THE plunger pump is generally known to have been 
one of the inventions of Sir Samuel Morland, but it is 
not so widely known that he took steps to have his 
pumps produced on a commercial scale, and the price 
list now reproduced is of interest in that connection, 
besides being in all probability the earliest printed 
engineering price list extant. The list is printed on 
one side of a large sheet of paper ; it bears no date, 
but it appears that it came out in the year 1675. 


* No. VIII. appeared May 16th. 





£OREERSTGONP TT as 


Sa 











PRP SST 








May 30, 1919 


THE ENGINEER 


537 











It will be seen that Morland offered his pumps in a 
variety of types—pumps for private houses ; engines 
for mines or deep wells ; engines for ships, for empty- | 
ing ponds, and for draining ; and fire engines, and all | 
these in a variety of sizes. His plungers range from | 
3in. to 10in. in diameter. The proviso of an extra | 
charge for erecting beyond twenty miles from London 
seems to show that the schedule had been thought 
out with care. 

The maker of the pumps was Isaack Thompson, 
“ Engine-maker living in Great Russel-Street, near 
Southampton House, at the Sign of Sir Samuel 
Morland’s Fire-engine.”’ It is interesting to be able 
to fix approximately the site of this seventeenth 
century engineer’s shop ; Southampton He ase, later | 
Russell House, occupied the northern side of Blooms- 
bury-square. Thompson’s place was further west, | 
and apparently just opposite the eastern end of the 
site now occupied by the British Museum: 

The smaller advertisement bill reproduced is that | 


Sir SAMUEL 


tion with these proceedings we have the statement 
that the invention was the result of twenty years of 
study, and the expenditure of some thousands of 
pounds. 

The principal parts of the engine are’ enumerated 
as (1) “‘ The playing of a brass bucket or forcer into 
a chamber of water through a narrow neck of brass, 
in which is placed a small fillet of leather curiously 
prepared ’”’ ; and (2) “‘ The reducing of the circular 
motion of a crank into a perpendicular motion, 
within a frame of iron, between two rollers of brass.” 

From the constructional point of view the pump 
had the great merit, for that period, that it did not 
call for boring. The neck was cast with an annular 
groove of dovetail section to receive the fillet of 
leather, which alone made contact with the plunger. 
The plunger itself was turned. Morland states that 
it took him twelve years to arrive at this device, and 
that without it his pump would be impossible. 
Nevertheless this must have been the weak point of 


MORLAND 


Having made a final Agreement with his Wonxmen, concerning his New ‘PUMPS and WATE R- 
ENGINS, and having brought them to as low Rates as they can be afforded, has thought fr, for the better 
fatisfaiion of all Perfons concerned, to Publith the following Schedule. 


A SOCHE PILE 


CONTAINING 


The feveral Rates or Prizes that Sir SAMUEL MORLANDSs New Pumps of Waren-Encins 
are to be fold for , according to their feveral and refpective Dimenfions. 


1. PUMPS for private Houfes. 
I. Fe tc with an Iron frame and Fly, with two Leaden Weights of about baer ye The Bucket and Neck of Brafs ,7 


the Head and Pipe of about two Fuot in Leagth madeof Lead, the Diameter of ¢ 


Bucket three Inches; and all fixed to 2¢ Five pound. 





framed Stool, fic for that purpole —— 






































11, For a Pump of the fame fort, the Diameterot the Bucket being three Inches and an half — —— Sir pound 

111, For a Pump of the fame fort, the Diameter of the Bucket being four Inches Seven pound, 
Iv, For a Pump of the fame fort , the Diamcter of the Bucket being four Inches and an half —— fine pound. 

V. Fora Pumpof the fame fore, the Diameter of the Buckct being five Inches —— €lev«en pound. 
VI. For a Pampof the fame fort, the Diameter of the Bucket being five. Inches and an half —-—— Twelve pound. 
VII, For a Pampof the fame fort, the Diameter of the Bucket being fix Inches ——— Fiftcen pound. 
VILL For a Pampof the fame fort, the Diameter of the Bucket being fix Inches and an balf Seventeen pound, 
1X. Fora Pumpof the fame fort, the Diameter of the Bucket being feven Inches —— €wtmtp pound. 
X. Fora Pampof the fame fort , the Head and Pipe being of Brais, andshe Diameter of the Bucket three Inches ———-—— fight pound, 
XI. Fora Forcing Pemp of Lerd witht wo Valves, the Forcer three Inches Diameter - fune pound, 
XII, For fuch a Forcing Pump, the Forcer being four Inches Diameter -——— Thirteen pound, 





XIU, For fuch a Forcing Pump of Lead to Force Water out of a Well fifty or fixty Foot Deep, to be made in all the f it, lik he 
Engin fet, part onthe top, and part inthe Well , at #ixdjor Caftle, the Ses Rods and all things, excepting t 5 pack Pipes OES $C tony fir pound, 


2 ENGINS for Mines or deep Webs. 


xIv, Or (uch a Beals Forcing-Engin, as Forcedup the Water tothe 
F Foot of Leaden Pier to it of two laches Diemeter and the 


of the Tower at Grecers-Hall , with eight Flyes, and Fourlcore 


three Inches , three Inches and an half or four Inches ypounDd, 





mMCti 


Diameter . 
XV, Forfuchan Engin, being divided into two parts ; the one to be placed ar the bottom of a wed, or Pit, and the other at thetop, with) 
Fourfcore Foot of Leaden Pipe, of two Inches Diameter, and an Iron Rod, and five Brafs Valves, with double Bridges , and all/ itp one pound 








things elfe fit for ufe toit , and letting up and poms, ne within Twenty Miles of Londen, (If further, the Workman muft be ten Qillings. 


paid for his journey and labour over and above. 


XVI. For the fame Engis , with fourfcore Foot of Leaden Pipe , and five Brafs Valves wich double Bridges, ftanding atadiftance from a well 3 Dirty — pound 
ten GQuiings. 


or Pit, [befides the additional Pipe and Rod, which isto be 


id for over and above] 





a 
XVI. Forcitherot thefe ewo Enyins, without the Fourfcore Foot of pore Pipe , aed without three of the five Brafs Valves —————— > font fir ponnd. 


XYUI Fora Pemp, the Pipe whereof is of Wood, sbout rwenty Foot long, 
Cc 


with a Pamp on the Head of ir, confifting of two Iron 


s, aCrank, Four Flyes, aBrafs Bucket of Four Inches Diameter, working in a Neck of Brafs, together with an Iron ine pound, 





Rod, and’a Wooden Sucker at the bottom, fitted for ule 


. ENGINS proper and ufeful for Ships of all Rates, as likwife for. 
‘ Fabytns Ponds , or Drayning Low Grounds, 


xix. Or 2 Pump, the Head whercof isa 
the Water cig 
XX. For a Pump of the fa 


ware Boxof Wood, with two Iron Frames and a double Crank, atthe top thercof drawing 2 Stoentp pound 
he or ten Foot , and delivering about fourlcore Tun an Hour, withthe ftrength of three men -— ———— — § > 
ime kind , of excellent ulefor Ships, drawing Water from Ten co Twenty or Twenty four Foor, with the firengthé “oo to 








of one, two, or three men _—— 
XXL For a great #eeden Engin. with a Wheel of Woodand Flaps, turning in 


a Trough of Wood, which raifes near Two Hundred $ ¢ourtern pound, 





Tun an Hour , about four Foot high —— 


XXII. And for fuch a Forcing Pump as was made for Alderman Suckwell, with a Wooden Box fix Inches within one way, and any 





the other way 


4. ENGINS 10 quench Fire, or wet the Sails of Ships, [uch as were tryed before His Majeily 
near the Banquetting-Honfe at White-hall, and compared with the White-hall Engins, 


\ upon Tue 


(day, the Sixteenth of February ; And upon Tuclday,, the Twenty third of February 


before the Right Honourable the Lord Mayor and the Worfbipful the Aldermen of the City of 
! London, and feveral otber Perfons of Quality at Grocers-hall , where were likewife brought, 


) by the Lord Mayor's fpecial Order, swoof the beft Engins of the City to be compared with them, 








11. Fire Engin, with one Pair of Handles, the Forcer being five Inches Diameter. —— ———— ccna Twenty three pound, 
XXIV. ) pen =< Engin , with two Pair of Handles — ——-— - -_—- Cipenty arp pound, 





XXV.. For fuch an Engia, with a Forcer of fix Inches Diameter 





XXVI. For fuch an Engiw, with a Forcer of eight Inches Diameter ———— ~ 





XXVII. For fuch an Engin, with a Forcer of ten Inehes Diameter —— 


If Carriages be defired to any of thefe Engins, the Workman mult be paid for them over and above the aforelaid Prizes. 


Any of thele Eagins are made by, and may be befpoke of , Jaack T! 


fom, Engin-Maker , living in Great 


Raffel.Street neat Southampton-Houfe, at the Sign of Sir Samuel Morland’s Fire-Engin , where any Perfon 


may 
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of Thompson himself ; probably it was issued five or 
six years after the price list. His agreement with 
Morland had come to an end, and the sign of his 
house is now the ‘“‘ Engine” without qualification. 
Morland went over to France in December, 1681, and 
it may be that his departure from London marked 
the termination of the agreement. 

Morland obtained a patent for his pump in 1674 
under the title of ‘‘ New Invention of severall engines 
for raising great quantities of water with farr less 
proportion of strength than can be performed either 
by chaine pump or other engine now in use.’’ In the 
same year he petitioned Parliament for an Act for the 
protection of his invention. In consequence, how- 
ever, of the prorogation of Parliament his bill did not 
proceed beyond the second reading in the House of 
Commons. In 1677 he renewed his attempt to get an 


Act of Parliament, and there seems to have been a 
fair amount of investigation into the matter by 


fee in his Yard exact Models of molt of the abovelaid Pamps and Engins Fi: 





Committees of the House of Commons. In connec- 


and Working. 


his construction, seeing that there was no provision 
for taking up the wear of the packing ring. The 
plunger was worked by a rod from the end of a 
rocking lever. and the two rollers of brass forming 
the second principal part of the invention were guide 
rollers to keep the rod moving vertically. Originally 
Morland seems to have worked the levers from a 
crank shaft, but later he replaced the cranks by 
elliptical cams which engaged the undersides of the 
levers. This is the ‘‘ Cyclo-Elliptical’*’ movement 
described in his book ‘“‘ Elevation des eaux, &c.,” 
which was published in Paris in 1685. 

It is stated in the price list that Morland had set up 
a pump at Windsor Castle. By the year 1681 he 
seems to have replaced this by a more powerful 
machine,: driven, like the other, by manual power. 
Charles IT. took considerable interest in the working 
of this pump, as, indeed, he seems to have done as 
regards inventions generally, and there are several 
references to it in ‘The London Gazette” for this 





- The following is from the issue of August 
1-4, 1681 :— i 

“Windsor, July 30. This Evening, the King, 
Queen, and Prince of Orange,’ ,being attended by 
divers Foreign Ambassadors, and other Persons of 
Eminent Quality, and not a few of. the -English 
Nobility, together with a numerous Train of near 1000 
Persons, returning from the Park, Sir Samuel Morland, 
with the Strength of eight men, forced the Water 
(mingled with a vessel of Red Wine to make it more 
Visible), in a continuous stream, at the rate of above 
sixty Barrels in an hour, from the Engine below at 
the Park-pale, up to the top of the Castle, and from 
thence into the Air above Sixty Foot high, to the 
great admiration vf their Majesties. and all the 
Beholders, as well Forreigners as others, who unani- 
mously concluded that this was the boldest and most 
extraordinary Experiment that has ever been per- 
formed by Water in any part of the World. 

“On Monday morning the King and Prince” of 
Orange saw the said Engine (wrought only by two 
men) force the Water from below through the Leaden 
Fipe. in a full stream above the top of the Castle.” 

On August 14th of the same year the King con- 
ferred upon Morland the title of ‘‘ Master of 


ADVERTISEMENT. 


HESE are to give Notice: That the 
Articles between S' Samuet Morecann 
pelle 6 and Isaac Tuompson Solar Ma- 
ics fworn Engine- Maker) being expired ; The 
fad THompson is = at Thai i make 
any Engine for drawing up the Thames Water 
for the Service of London and Weftminfter or elfe- 
where: And that he makes all forts of Pumps 
for Private Houfes, for Mines or Wells, and 
Pumps proper and ufcful for Ships of all Rates, 
as likewife for emptying Ponds, or draining low 
Grounds ; Engines to quench Fire, or wet Sails 
of Ships, fuch as were tried before His Majefty 
near the Banqueting Houfe at Whiteball, and be- 
fore the Right Honorable the Lord Mayor and 
the Worfhipful the Aldermen of the City of 
Londo, and feveral other Perfons of Quality at 
Grocers- Hall: And thefe, at cheaper Rates than 
formerly, fold. He alfo hath invented a Suck- 
er for any Engine or Pump, which will not ftick 
and fauleure as others ufually do, which was ne- 
ver done before. 


Any of thefe Engines are made by Isaac 
Tuomeson at the Sign of the Engine in 
Great Rujel-Street overagainft Montague Houfe : 
Where you may have all manner of Phan- 
mers Moulds for Cafting of Pipes; and where 
any Perfon may fee exact Models of the 
abovefaid Pumps and Engines fixed and 
w } 
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Mcchanics,” and presented him'with a’yold medal set 
with diamonds. By the end of the year the Windsor 
Castle pump had been coupled up to a water wheel, 
but the machine appears not to have worked satis- 
factorily, at any rate not at first, a result which 
Morland himself ascribed to the lack of his personal 
supervision in consequence of his departure for 
France. 








Obituary. 


WILLIAM BOYD. 


THE death of Mr. William Boyd, who was for nearly 
thirty years managing director of the Wallsend 
Slipway and Engineering Company, Limited, is 
announced as having taken place at Cheltenham on 
the 19th inst. 

Mr. Boyd, who was eighty years of age, was born 
at Arncliffe, Yorkshire, where his father was vicar. 
He was educated at Rugby, and subsequently at 
King’s College, London, in the Department of Applied 
Science. He served his apprenticeship as an engineer 
at the Atlas Works, Manchester, of Sharp, Stewart 
and Co., and in 1863 he joined the engineering firm 
of Thompson, Boyd and Co., of Newcastle. He 
remained there until 1874, when the partnership was 
dissolved, and in that year he became managing 
director of the newly formed Wallsend Slipway and 
Engineering Company, Limited. and continued at its 
head until his retirement in 1903. During his long 
connection with the firm it developed from an estab- 
lishment for simply repairing ships and engines into 
one of the largest marine engine building. dry dock, 
and ship repairing works in the country. 

When the North-East Coast Institution of Engi- 
neers and Shipbuilders was formed in 1884, Mr. Boyd 
was elected its first President, a position he held for 
two years. He contributed several papers to this 
and other scientific associations, and a notable 
address was given by him in 1878 before the Institu- 
tion of Mechanical Engineers on experiments he had 
carried out in the construction of steel boilers. 

Mr. Boyd was the first Mayor of Wallsend, 
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Some Recent Improvements in Air 
Compressor Design. 
A Rotary CoMPRESSOR. 


‘THERE is a marked tendency at the present time to raise 
the output of air compressor units by increasing the piston 
speed of reciprocating machines, and, moreover, to replace 
machines of the reciprocating by those of the purely rotary 
type. The desire is to couple the compressor whenever 
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possible direct to an electric motor or high-speed steam or 

petrol engine. 

} The advent of the turbo compressor represents an ideal 

solution in all such cases where the compressor can be 

coupled directly to a steam turbine or a high-speed electric 

motor. The advantages of the turbo compressor over | 
the reciprocating type of machine as far as reduction in 

initial cost, saving in floor space and foundations, attention 

and maintenance are concerned are well known and | 
need not be reiterated. The principal drawback of the | 
turbo compressor, on the other hand, is the difficulty of 

adapting it to comparatively small volumes, and from a 

commercial point of view there is a fairly well defined | 
minimum volume and maximum pressure at which it | 
ceases to have any advantage over the reciprocating 
machine. This minimum volume may be fixed at about | 
2000 cubic feet of air per minute, with a corresponding | 
maximum delivery pressure of, say, 10 lb. per square inch. 

It is, of course, possible to design turbo compressors for | 
smaller volumes, provided the delivery pressure is less 
than 101b., but the initial cost of such a plant compares 
unfavourably with other types. With the object of 
producing a compressor of relatively small capacity at a 
moderate price Reavell and Co., Limited, of Ranelagh 
Works, Ipswich, have recently introduced and patented a 
new form of compressor for capacities from 100 up to 2000 
or 2500 cubic feet per minute, which is designed to com- 
press air up to 10 1b. or 15 1b. per square inch gauge, and 
which at the same time may be run at a speed sufficiently 
high to allow of direct coupling to electric motors 0: 
standard speeds. 

This new rotary compressor is of the familiar crescent 
type—that is to say, a drum, fitted with a number of slots 
in which steel blades slide in a radial direction, revolves in 
a casing in which it is placed excentrically. In its simplest 
form, as is well known, the sliding blades press against the 
inner surface of the stator, owing to the action of centri- 
fugal force which is set up by rotation. The great draw- 
back to such an arrangement is that the pressure set up 
by the centrifugal force along the tips of the blades causes 
a great deal of friction, which results in excessive wear 
both to the blades and of the casing, and produces a con- 
siderable amount of heat by reason of the high rubbing 
speed along the inner surface of the stator. In conse- 
quence, machines of this type have usually to revolve at 
very low speeds, and this defect renders them unsuitable 
for a direct form of drive. 

This difficulty has been overcome by Reavell and Co. 
in a very ingenious way, as shown in Fig. 1. 

Instead of being forced against the bore of the stationary 
casing the blades press against the interior of a liner, which 
revolves on ball bearings concentric with the casing. The 
outside diameter of the liner is slightly less than the bore 
of the casing, so as to leave a small clearance between the 
revolving and the stationary portions of the machine and 
thus to prevent any rubbing efiect. When running the 
centrifugal force created in the blades forces them out- 
wards against the liner, and the friction produced at the 
tip of the blades is obviously much more than sufficient 
to overcome the slight frictional resistance in the. ball | 
bearings. The liner therefore revolves freely with the 
drum or rotor. 

There is obviously a small amount of relative motion 
between the blades and the revolving liner, since the tip 
of a blade at the top of the crescent has a greater tangential 
velocity than the blade diametrically opposite. As a con- 
sequence, the liner, as experience has shown, takes up a 
certain mean speed, which inevitably leads to a slight 
relative motion between the blades and the liner, but this 
small movement is almost insignificant as compared with 
the surface speed of the blade tips if they were to rub | 
against the wall of a stationary casing. This fact enables 
the normal speed, of the machine to be raised very con- 
siderably, and thus renders it suitable for direct coupling | 


| by ite air screw, runs at speeds up to 3000 revolutions per 
| minute. 


to electric motors and other forms of high-speed engines: 

In Figs. 3, 4, and 5 the construction is shown by a series 
of engravings reproduced from photographs. Fig. 3 
shows a liner with its end discs and ball bearing. It will be 
observed that it is freely pierced with holes to permit 
the ingress and egress of the air. Fig. 4 shows a machine 
partly dismantled. The crescent-shaped space can be 
seen very clearly, as well as the blades pressing against 
the interior of the revolving liner. Fig. 5 is an outside 
view of a complete machine fitted with a filter on the 
suction side. 

This type of compressor has been standardised by the 





what the clearance between the liner and the stator is, but 
it is evident that it must be very small, for otherwise air 
would escape through the annulus. Combined with this 
exceedingly small clearance absolute circularity is essential, 
To obtain these two qualities in a thin cast iron shell is no 
easy matter, and we congratulate the makers on their 
achievement. We may allude also to the blades. They 
are, in the smaller size: at least, but little thicker than a 
saw blade, yet must fit fairly accurately into their slots, 
First-class workmanship is again called for. 

The general objection to all machines of this type is that 
tightness is dependent on the line contact between the 
































FIG. 1—SECTIONS OF REAVELL ROTARY COMPRESSOR 


makers, and their list covers a range of volume from 50 to 
2500 cubic feet per minute. The speeds range from about 
2500 revolutions per minute in the case of the smallest 
down to about 400 revolutions per minute in the largest 
units. As already stated, the machines can be designed 
for pressures to 15 1b. per square inch, and they can be 
made for higher pressures if necessary, but in that case 
water cooling is provided for. 

Tn view of the fact that all bearings are of the ball or 
roller type, and that, apart from the comparatively small 
amount of friction in the blades and drum, there are no 
other rubbing parts, it is to be imagined that the mechani- 
cal efficiency of the machine ought to be very high, and 
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ends of the blades and the cylinder walls. It presented an 
almost insuperable difficulty when the blades actually 
rubbed against the walls, but in the present design the 
relative movement of the blades and the liner is so small 
that wear is insignificant, and quite a remarkable degree 
of air tightness is retained. 

Finally, we would direct attention to the fact that the 
end plates revolve with the liner and the blades, so that 
there is none of the differential wearing due to the varying 
distances from the centre which was experienced in early 
attempts to build rotary steam engines on these lines. 

After all is said and done, a machine of the kind depends 
for its efficiency and its endurance on the excellence of its 























FIGS. 2, 3, 4, AND 5—ROTARY COMPRESSORS 


we are assured that tests made on machines of various | 
sizes show that it is so in fact. 

Fig. 2 shows the smallest size of machine at present 
designed. Large numbers of compressors of that form were 
made for the Royal Air Force, and used by it for certain 
special purposes on aircraft. This tiny machine, driven 


We have recently examined several of these compressors 





of various sizes and seen one under test, and we were 
im by the very high order of workmanship put 
into them. It would not be fair to the makers to say 


workmanship, and that is in the present instance beyond 
praise. 
TURBINE COMPRESSORS. 


Tn nearly all cases where the volume of air to be dealt 
with exceeds 2500 cubic feet per minute the turbo com- 
pressor is the most desirable type for reasons already 
mentioned above, and the advantages of this latter type 
become more and more apparent as the volume to be dealt 
with increases. Reavell and Co., Limited, have theref~ 
also taken up the manufacture of turbo compressors 
deal with larger volumes of air, and are building them . 
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the same pressures as the rotary machines already 
described, and also for much higher pressures 

When directly coupled to the prime mover the choice is 
petween an alternating current motor and a steam turbine. 
In view of the limit of speed imposed when driven by a 
three-phase motor of the usual periodicity of 50 cycles, a 
turbo compressor driven by a steam turbine has much to 
commend it, because it enables efficient turbo compressors 
to be built for pressures up to 80 lb. or 100 lb. per square 
inch, with a suction volume which is less than that which 
would be commercially practicable when directly coupled 
to a three-phase motor. The type of turbo compressor 


these units. The compressor is coupled to a three-phase 
B.T.H. motor running at a loaded speed of about 2900 
revolutions per minute. 

We also reproduce a sectional drawing of this very 
interesting plant—Fig. 7—from which it will be seen that 
there are two stages in series. The air is aspired from an 
underground duct and discharged into a trifurcating}box, 
from which various boys of the foundry arefed. A throttle 
valve is placed in the suction uptake, by means of which 
both the delivery pressure and the volume can be regulated 
in accordance with the demand. The bearings are ring 








ubricated. The coupling is of the flexible type. The 




















FIG. 6—ROTOR OF 


before us has rotor discs of the usual form, but is provided 
with a new form of diffuser apparatus constructed under 
patents which Reavell and Co. have acquired. These 
diffusers consist of a number of stationary guide blades 
attached to the stator casting and surrounding the peri- 
phery of the impeller. The blades are made from sheet 
steel strips, and are held in position in a simple manner by 
distance pieces, much as turbine blades are held in place. 
Among the first machines to be built were six sets for 
the Government Rolling Mills at Southampton, concerning 
which an article appeared recently in these columns. 











TURBO-COMPRESSOR 





diffuser blades surrounding the impeller are clearly indi- 
cated, and a detail shows the diffuser blades in position. 
The rotor completely assembled is illustrated by Fig. 6. 

It may be stated that all of the above units work in 
parallel, and any one unit can be employed for supplying | 
blast air to any_one of the several hundred furnaces | 
installed. 

A similar installation, but with five stages,"also coupled 
to a three-phase two-pole motor, is shown on page 534. In 
this case the delivery pressure is 10 lb., and water cooling 
has been adopted. Several supply pipes are provided for | 


| value of this diffuser apparatus is evident. 


increasing gear of the well-known helical type, such as”is 
used in connection with marine installations. In the 
latter, of course, the gears are employed for the purpose of 
reducing the speed, whereas in the present instance they 
are required to raise the speed. An interesting plant of 
this description was supplied to Woolwich Arsenal, which 
is shown on page534. The motor, gears, and turbo com- 
pressor are mounted on a combination bed-plate, which 
also contains the necessary oil sump and cooling chamber. 
The motor is of the shunt-wound variable-speed type, and 
the arrangement is extremely flexible, enabling the pressure 
as well as the volume dealt with to vary between wide 
limits. 

On page 534 we show a‘so a turbo exhauster directly 
coupled to a steam turbine. This exhauster is designed 


| to deal with coke oven gas, and several of these machines 
have been supplied to the order of Simon-Carves, Limited 


of Manchester. 

Some interesting experiments were made with a machine 
cf this type to ascertain the relative gain to be derived 
from the employment of the diffuser. The machine was 
run in the first instance without diffuser blades and a 
characteristic curve obtained giving the relation between 
the pressure and volume. Diffuser blades were then pro- 
vided in accordance with the standard practice of the firm, 
and it was found that there was a considerable gain in 
pressure throughout the whole range of volume over which 
experiments were conducted. This gain is obviously due 


| to the more efficient conversion of kinetic into pressure 


energy in the diffuser apparatus. 

The volume of air delivered by a turbo compressor 
when running at constant speed depends upon the delivery 
pressure, and the relation between these factors can be 


| represented hy the so-called characteristic of the com- 


pressor. Generally speaking, the volume will increase as 
the delivery pressure is reduced and vice versa, and an 
increase in volume is always accompanied by a propor- 
tional increase in power. The effect of the diffuser blades 
is very appreciably to affect the shape of the characteristic 
curve, and the results which are obtained in practice with 
the machines under consideration show, we are informed, 
that the maximum overload which can be thrown upon 
the prime mover by an increase in volume of the air can 
be kept below the figure of 20 or 25 per cent.’ In the case 
of motor-driven sets this is a very desirable feature, as 
it automatically prevents dangerous overloads, such as 
would oécur with turbo compressors having no diffuser 
blades. In the latter type overloads of 100, per cent. can 
easily be experienced. 

It is not only from the point of view of overloads that the 
Attention 
may be drawn to the case of an installation supplying air 
to a blast-furnace. It is well known that in blast-furnace 
practice the weight of air passing through the furnace per 
minute of time should remain sensibly constant, irrespec- 
tive of the resistance set up by the furnace charge. A turbo 
compressor fitted with these diffusers will automatically 


| prevent a dangerous amount of cold air passing through the 


furnace should at any time a hole be blown through the 
charge, which would immediately decrease the resistance. 
The same remarks apply to turbo compressor installa- 
tions supplying air to refuse destructor ovens. 



















































































“ 
Tre Enaincer” 


It will be remembered that the Government Rolling Mills 
“re equipped for the casting of brass and cupro-nickel bars, 





which are subsequently rolled, stamped and eupped, and 
during the period of maximum activity the output 
‘amounted to over 300 tons per week. The brass and 
cupro-nickel is melted down in gas-fired crucibles, and air 
48 supplied at a pressure of about 3 Ib. to 3} Ib. per square 
| “hk... Four sets of turbo compressors were supplied to the 
doundry, and two sets to the cupro-nickel section, 
siset being capable of delivering 3600 cubic feet of free 





4 per minute, On page 534 we give a view of one of | compressor, @ solution can be found in adopting a speed 


FIG. 7—TURBO-COMPRESSOR 





the several stages to enable the amount of cooling water 
to be adjusted in the most efficient manner. Two of these 
units were supplied to the order of Mr. J. M. V. Money- 
Kent, of 121, Victoria-street, London, and are used for 
supplying air to copper converters. 

In many instances direct current is the only form of 
electrical energy available, and it is well known that at 
high speeds considerable difficulty is experienced with 
commutation. In order to combine the advantages of a 
normal speed direct-current motor and a high-speed turbo 
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FOR SOUTHAMPTON ROLLING MILLS 


Of recent years the turbo principle has also been applied 
to pneumatic grain elevation. The principle on which 
such plants operate is fully known, and an interesting 
description of an installation by the Port of London 
Authority has recently been included in our columns 
Owing to the inevitable presence of dust in the aspired air, 
it will be obvious that the turbo compressor with its free 
and ample passages and absence of valves of any kind is 
eminently suitable, and finds increasing favour. It has 
suffered from the one drawback, however, that whenever 
the suction nozzle was withdrawn from the grain the 
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A STILL 





consequent abolition of the vacuum produced a very heavy 
overload on the turbo exhauster. This drawback is, we are 
informed, automatically overcome by the aid of the dii- 
fusers used in the Reavell turbo compressor. In view 
of these advantages, the Port of London Autho- 
rity has recently placed an order with Reavell and 
Co., Limited, for the supply of four large turbo exhausters 
for grain elevation, which will be driven by direct-current 
motors and with speed increasing gears similar to the 
installation shown on page 534. 

We have spoken above of the admirable mechanical 
workmanship of Messrs. Reavell’s ro’ ary compressor, and 
we feel that it wou'd not be fair to the foundry to close 


this notice of the turb’ne compressor witiout a word | 


about the excellence cf the core work and casting. It is 
pleasant to find such a high standard of manual skiil 
maintained in these days. when in most directions the 
machine is displacing handicraft. 








The Still Engine. 


THERE are two methods of producing power by the 
combustion of fuel—either under boilers or within the 
main cylinders of combustion engines. The greater part 
of the world’s power is still derived from steam, which, 
owing to its proved reliability and greater adaptability 
to the services demanded of it, holds the field in competition 
with its rival, the internal combustion engine, but the 
latter shows a far higher heat efficiency. Yet it cannot 
start itself ; cannot develop its full power, except at full 
speed; is a poor performer at low speeds; can only 
operate on moderate overloads for short periods; and 
may cease to operate, owing to a small defect, without 
warning. So combustion engines have as yet made little 
progress in competition with steam in locomotive work, 
and have supplanted steam but to a limited extent in 
marine and stationary engines. 

The maximum ideal efficiency of a heat engine is obtained 
where the difference existing between the highest and 
lowest temperatures of the working fluid is greatest in 
proportion to the maximum temperature, and here the 
internal combustion engine, with an initial temperature 

* From a paper by Mr. Frank D. Acland, Royal Society of 
Arts, May 26h, 1919. ; : 











ENGINE RUNNING WITHOUT FLY -WHEEL 


| higher than the furnace temperature of the boiler, and 
| even higher than the melting-point of cast iron, is capable 
| of realising better thermal conditions than any other form 
| of heat engine; but in its turn it suffers from two dis- 
| advantages—it ejects its working fluid at a temperature 
| too high for ideal conditions, and it loses heat energy to a 
| regrettable extent in the cooling of its cylinder. 

The possibility of combining in one engine the superior 
| thermal cycle at the high temperatures and pressures of 
| the combustion engine with the low thermal cycle of steam 
| to deal with its rejected heat, and, in the same engine, to 
| add the superior working advantages of the steam engine, is 
the basis of work carried out by Mr. W. J. Still. 

The Still engine is an engine capable of using in its 
main working cylinder any form of liquid or gaseous fuel 
hitherto employed; it makes use of the recoverable 
heat which passes through the surfaces of the combustion 
cylinder, as well as into the exhaust gases, for the evapora- 
tion of steam, which steam is expanded in the combustion 
cylinder itself on one side of the main piston, the combus- 
tion stroke acting on the other side. It increases the 
power of the engine, and reduces the consumption of the 
fuel per horse-power developed. 

Its primary object is not to use the waste heat for 
raising steam, but first to use it in improving the thermal 
| conditions of the working cylinder, and so ensure the 
maximum efficiency from the fuel burnt within it, d:mini-<h- 
ing, as a consequence, the heat lost in that operation. 
Since the maximum efficiency is obtained by combustion 
of the fuel in the cylinder, and the minimum by the 
| evaporation of the water in the steam generator, it is 
| evident that the larger the quantity of steam which can 
be generated per horse-power developed by the combustion 
cycle, the lower must be the heat efficiency of the whole 
machine. 

In the Still engine—see diagram—the jacket and cooling 
water form part of the circulating system of a steam 
generator, which may be an integral part of the engine, or 
external to it. The cooling water therefore enters and 
leaves the jacket at a constant temperature, regulated 
by the pressure of the steam, the cooling being effected 
by converting the water into steam without raising its 
temperature. Excluding the radiation losses, which are 
kept low by lagging, all the heat which passes through the 
walls is thus usefully recovered in the water as steam. 
The temperature of the cylinder wall is uniform over the 
whole of its exterior surface, and the heat lost to the 
cooling water at each stage of the cycle—compression, 
combustion, and expansion—is diminished. 





} 
} 





During compression, owing to the walls being at steam 
temperature, the incoming charge _ up heat instead 
of losing it during the greater part of the stroke, an advan. 
tage of the greatest value to the heavy oil types of Stil 
engines, where an air charge is taken in at the full out. 
stroke, and is compressed to a pressure where its increased 
temperature ensures the certain ignition and combustion 
of the fuel which is injected into it. 

During combustion and expansion the uniform and 
higher mean temperature of the walls reduces the heat 
lost to the jacket water. Some of the heat thus econo. 
mised adds to the useful work on the piston, the balance 
passing out in the exhaust gases for recovery. 

To ensure the maintenance in a practical and reliable 
manner of the temperature conditions which produce this 
efficiency during the combustion cycle, a departure from 
the design and construction of the cylinders of norma] 
internal combustion engines is imperative. The cylinder 
of a Still engine consists of an inner liner, which is approxi. 
mately one-third to one-fourth of the usual thickness ; jt 
is ribbed externally so as to add to its conducting surface 
and provide suitable passage for the cooling water, and 
it is reinforced by an outer hoop capable of withstanding 
the highest pressures to be met with in working. No 
failure of a cylinder of any kind has occurred, even under 
most severe, even abnormal test conditions, e.g., with mean 
combustion pressures of 180 1b. per square inch in a two. 
stroke engine, to which was added overload steam mean 
pressures of 70 lb., t.e., a total mean effective pressure 
per revolution of 250 lb. per square inch. 

The Still engine may be of the constant volume or 
constant pressure type, or a combination of both ; its 
losses to the cooling water are not the same as in a normal 
| engine of either type, except in so far that they vary with 
the type, with the cycle, with the efficiency of the com. 
bustion stroke, and with the load. At normal and full 
loads, such heat units, in a Still engine, as pass into the 
jacket water, which is at steam temperature and pressure, 
| are lessened and are wholly recovered without loss— 
| radiation excluded—in overcoming the latent heat of the 
| water and give off their steam in the steam space in pro- 
| portion to the heat flow at th se loads. At lower loads 
| less steam is produced, until at still lower loads no steam 
| at all is measurable. In other words, the jacket losses 
| 





are practically eliminated. 

The exhaust gases take a subsidiary, but important, 
part in the cycle ; their usefulness in ordinary combustion 
engines, in raising steam, is limited to the amount of heat 
| recoverable between the initial temperature of the exhaust 
| and that of, say, 50 deg. Fah. above the steam tempera- 
ture, after which the whole volume passes away to atmo- 
| sphere at a still useful temperature, less a small percentage 
| available for feed-water heating. But in the Still engine 

the exhaust gases, after raising their quantum of steam, 
| are employed in preheating all the water required for 
| the steam generated in the jacket water and in the gene- 
| rator. Trials at full efficiency over long periods and 
| steady loads show terminal stack temperatures as low as 
| 150 deg. Fah. The heat efficiency of the combined cycles 
| is therefore exceedingly good, with an initial temperature 
| of over 2000 deg. Fah. and a final exhaust to atmosphere at 
| 150 deg. Fah. 
| The quantity of steam capable of being generated 
| from ‘‘ waste heat’ depends upon the efficiency of the 
| combustion cycle, and on the load. Some years of experi- 
mental work prove that the weight of steam recovered 
may vary from a maximum of about 7 Ib. per brake horse- 
power hour developed by the combustion cycle of a four- 
stroke constant volume engine at full load to a minimum 
at light loads which is hardly measurable, and which only 
balances the loss due to radiation. 

The engine used for this research was of constant volume 
type, four-stroke. It first underwent a series of tests, so 
as to arrive at its “initial horse-power ” as an explosion 
engine, i.e., without any power added by the steam cycle, 
and was carefully checked in this connection by comparison 
with well-known and authenticated trials carried out by 
the late Professor Bertram Hopkinson, F.R.S., and others. 
Though it was a single-cylinder unit with automatic 
inlet valves, its “‘ initial horse-power ’’ was rated on a par 
with the power given by four-cylinder sets with mechanic- 
ally operated valves deduced from tests over very short 
periods under their best conditions. 

The quantity of steam generated per “initial brake 
horse-power ”’ from the jacket alone averaged 3.28 lb. per 
brake horse-power hour, and from the jacket and exhaust 
together 6 lb. per brake horse-power hour, this being the 
average of the whole of the trials over periods varying 
from 20 minutes to over six hours. The final six hours 
of a 7} hours’ continued test gave a total recovery of 6.9 Ib. 
of steam per initial brake horse-power. A whole series 
of these early trials was carried out under the supervision 
of C. Vernon Boys, F.R.S., whose sympathetic interest 
and encouragement is gratefully acknowledged as having 
largely contributed to the progress made since the incep- 
tion of the system. 

Normal load.—The average mean effective pressure 
from the combustion stroke was 90 lb. per square inch. 
The steam evaporated by the “ waste heat ’’ gave 14 lb. 
per square inch mean effective pressure on every return 
stroke. This is equivalent to 90 + 28 = 118lb. per 
square inch mean effective pressure in a normal four-stroke 
engine. 

Overload.—By admitting additional steam generated 
by fuel under the boiler, the steam mean effective pressure 
was raised to 72lb. per square inch; the total mean 
effective pressure was therefore equal to 90 +- 144 = 234 Ib. 
per square inch mean effective pressure in a normal four- 
stroke engine. 





Gas ENG(NEs. 


The first experimental engine constructed was a two- 
stroke engine capable of developing 590 brake horse-power 
from three cylinders at 400 revolutions, bore 8in. It was 
a high-speed engine, designed with special regard to obtain- 
ing data about the recovery of steam from waste heat 
(jacket and exhaust). It was first operated on town gas— 
540 B.Th.U.’s, and subsequently converted for oil fuel. 
Its efficiency was not high, owing to its being a two-stroke 
engine with a short stroke, but its consumption per brake 
horse-power was 15 cubic feet per hour (31.3 per cent. 
efficiency), a very promising result. 

The outbreak of war prevented much progress being 





made in the design and construction of gas engines ; but 
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the results achieved give great promise of future develop- 
ment, for with a combustion indicated efficiency of 36 per 
cent., radiation 4 per cent., boiler loss 10 per cent., there 
remains 50 per cent. for recovery ; allowing 10 per cent. 
efficiency for the steam cycle, a gain of 5 per cent. is 
assured, and the total indicated efficiency of the engine 
will not be less than 41 per cent. If 20 per cent. efficiency 
js obtained from the steam cycle, as appears possible, the 
total indicated efficiency will be 46 per cent. 

A gas engine which can give a brake thermal efficiency 
30 per cent. better than its predecessors, and which, by 

vernor control alone can meet any demand up to and 
over 100 per cent. overload, while maintaining a good 
efficiency at that increased output, cannot be neglected. 


Perro, AND O1n ENGINES. 


Four-stroke engines for petrol and similar fuels have 
been built and tested ashore and afloat. 

A three-cylinder set (marine type) capable of developing 
on its three small cylinders at 600 revolutions per minute 
12.5 shaft horse-power at 90 lb. combustion mean effec- 
tive pressure, without power from the steam stroke, gave 
on continuous running 16} shaft horse-power under 
“waste heat ’’ conditions, maintaining from the “ waste 
heat’ a steady boiler pressure of 100 1b., with sufficient 
reserve for manc@uvring in narrow waters or bringing up. 
It would pick up very rapidly when ignition recommenced, 
and bring up the boiler pressure to normal in a few minutes. 

With the addition of a burner below the boiler it would 
run continuously and develop 38 shaft horse-power at 
750 revolutions. Momentary overload in proportion to 
the capacity of the boiler reached 60 indicated horse-power 
(51.5 shaft). Under steam alone the engine is a most 
satisfactory performer, but not economical. 

The Still oil engine starts with the cylinders and pistons 
preheated. The air charge, from the moment of its entry 
into the cylinder, picks up heat from the containing walls 
and continues to do so during at least 70 per cent. of the 
compression stroke, with the result that the temperature 
necessary for firing with certainty the first injected charge 
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power at a maximum speed of 380 revolutions per minute, 
for which she was designed. i 

This unit has been subjected to many long’ and varied 
tests by representatives of various Governments, as well 
as to constant research work under severe conditions 
Its best consumption of fuel—Admiralty shale oil—has 
been as low as .302 lb. per brake horse-power—scavenge 
pump not included—over a test of one hour’s duration 
under normal waste heat conditions. It developed 
330 brake horse-power for six hours at 360 revolutions 
per minute—a single cylinder—under waste heat condi- 
tions. It will develop 400 brake horse-power continuously 
with added steam, and has developed 540 brake horse- 
power at 380 revolutions over short periods. (Combus- 
tion mean effective pressure 128.2 lb., steam mean effec- 
tive pressure 57.91b., total mean effective pressure 
186.61b.) The thermal brake efficiency from’ below 
quarter load to full power is maintained at approximately 
40 per cent. over the whole range. 

With added steam from the boiler 5000 brake horse- 
power would be obtained from two six-cylinder sets, with 
a weight of about 70 tons, including all auxiliaries and 
water, and extreme overloads up to 6000 brake horse-power 
could be obtained. 

The application of the Still system to commercial marine 
work is being developed in this country and abroad, the 
two-stroke single-piston type, in powers of 100 horse-power 
per cylinder and 400 horse-power per cylinder, having 
been adopted. 

Engines of this type at 120 revolutions per minute, with 
a cylinder 22in. diameter by 36in. stroke, giving 4200 shaft 
horse-power on two shafts, with all auxiliaries and water, 
would approximate 600 tons. A geared turbine plant in 
| a similar ship would weigh 20 per cent. more, and would 
consume approximately 2000 tons more fuel for a double 
journey lasting 1000 hours. 


Locomotives. 
The success already achieved in proving the principle: 





to be correct, both in theory and practice, has led to a 
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DIAGRAM SHOWING ARRANGEMENT OF STILL ENGINE 


of fuel is reached with a compression pressure 50 per cent. 
less than that required in a Diesel engine. 

This fact is far reaching in its importance, for it gives 
to the designer great elasticity and freedom of application, 
for & Still heavy oil engine can be designed for constant 
pressure or constant volume, or both can be employed in 
the same engine by correct timing of the fuel injection. 
It claims for its combustion cycle an efficiency higher than 
that of the Diesel, less weight and space per horse-power, 
and for its combined cycle an efficiency not less than 20 per 
cent. higher than any prime mover which uses fuel as its 
source of heat. 

_The first engine designed for the use of heavy oil was 
of the opposed piston type, 16in. diameter, 32in. total 
stroke, revolutions 150, the combustion taking place 
between the two pistons with the steam generated by the 
jacket water and exhaust gases expanded at the back 
of both pistons—the steam passed from the auxiliary 
boiler through high-pressure and intermediate-pressure 
cylinders, and finally to the Still engine as a low-pressure 
cylinder—and thence to the condenser. 

In a special engine subsequently constructed to meet 
special conditions—where the maximum power in mini- 
mum space was the main desideratum—the dimensions of 
the cylinder were :—Bore, 13}in.; stroke, 22in.; two- 
stroke cycle, opposed pistons; steam side as for low- 
pressure cylinder. It forms the basis of a six-cylinder 
set, two of them using high-pressure steam, which is com- 
pounded into the other four as low pressure. 

The combustion takes place between the pistons, the 
steam acting on the return stroke at the back of both 
pistons. After a series of preliminary tests under steam 
alone, in which data was obtained for the various mechani- 
cal adjustments, the scavenge, compression pressures and 
temperatures, at various speeds, oil was injected for the 
first time. The engine fired its first charge without 
hesitation, and completed a series of tests of over two 
hours’ continuous running, without adjustment, giving 
an output by gradually increasing the weight of oil 
admitted of 100, 150, 200, &c., up to 400 indicated horse- 


careful study, both here and abroad, into the application 
of this system to locomotive work. No high-powe 
locomotive engine, using heavy oil or gas in its cylinders, 
pecs been produced capable of economical haulage of heavy 
oads. 

A Still engine designed for locomotive work would be 
capable of giving an efficiency at the rails of 30 per cent. 
over 90 per cent. of its running time—in other words, 
six times as good as the present locomotive ; while during 
the accelerating period its efficiency would be at least 
15 per cent., or three times as good. surmounting 
long inclines with heavy loads, the engine would be capable 
of developing about four times the power which it develops 
at its most efficient or normal running load. 

It is surely not unreasonable to expect that the applica- 
tion of the system here described should be put, without 
delay, to practical test for locomotive work, and especially 
so in view of the development and enormous expenditure 
contemplated in the electrification of railways. To give 
up the unit system of traction where the failure of one 
unit does not involve the failure of the whole, and to rely 
on what is, after all, a delicate and easily dislocated source 
of energy from central power stations, merely to gain a 
problematical 6 per cent. increase of fuel efficiency, seems 
to involve a risk far greater than the encouragement and 
development of novel forms of engines, which, whether 
gas or oil, may be evolved at the present rate of progress 
before the country is too far committed to such a gigantic 
and possibly dangerous experiment. 


DISCUSSION. 


The discussion was to a certain extent disappointing, 
in that it largely took the form of questions, and time did 
not admit of a reply by the author. Emphasis should, how- 
ever, be laid on the point that the paper was confined to the 
setting forth of the principles of the Stil! engine, and from 
the remarks made it would seem that. their correctness is 
beyond dispute. Sir Dugald Clerk reminded the audience 
of the previous attempt of Simon in 1878 to utilise the 





waste heat of an internal combustion engine by converting 
it into steam, failure being due to the admission of the 
steam into the combustion chamber along with the 
explosive mixture. An interesting comparison was 
quoted by him of the Castner Kellner gas engines, which 
produced, when working on continuous full load, 2} Ib. 
of steam per brake horse-power at 100 1b. pressure, as 
compared with the 7 lb. per brake horse-power produced 
by the Still engine. Incidentally Sir Dugald men- 
tioned that the efficiency of the solid injection sub- 
marine engines used in the British Navy was 36 per cent. 
The only criticism raised by Sir Dugald was that the 
reduction of the compression pressure from the 500 lb. 
per square inch in the Diesel engine to 300 Ib. in the Still 
engine, while giving certain advantages, would cause 
the loss of a certain amount of the efficiency due to the - 
higher compression. 

Professor Watkinson had doubts as to whether the steam 
produced would be sufficient to cool the pistons if the 
engines were made in larger sizes than those already tested, 
and the author’s reply on this point will be of great 
interest. He made a suggestion which appeared also to 
be in the minds of other speakers, that a higher efficiency 
could be obtained if the stea:n were to be used in a separate 
uni-flow engine or a turbine, but such a vital alteration 
would appear to eliminate some of the important advan- 
tages of the present plan. Professor Boys, who has been 
closely associated with the development of the engine, 
was interesting in his remarks about the inventor 
who he said had foreseen all sorts of possible difficulties 
and experimented on each one at a time—a very important 
point—so that when it came to actual construction ho 
was fully armed with facts and results and the course of 
the experiments ran smoothly. Professor Boys drew 
attention to the fact that the steam in the Still engine was 
used under even better conditions than in an ideal steam 


engine. 

Mr. Stokes dealt chiefly with the political aspect of the 
new principles set forth, and urged the necessity of the 
Government examining fully into all prime movers before 
going ahead with their electrical schemes. Mr. Frank 
Bailey, following somewhat on’ the same lines, stated 
that the great economy of the Still engine might make it 
worth while to install comparatively small power units in 
factories, and so seriously interfere with the load factor 
of large central stations and vitiate the whole idea of the 
Government. plan. ' : 

Mr. Martineau, who also had been closely associated 
with the Still engine, showed that the LH.P./B.H.P. 
efficiency of an ordinary internal combustion engine 
could be inereased by 17 per cent. by converting it 
to the Still system. 

Mr. Still, answering a question, said that lubrication of 
the Still engine had been effectively carried out by 
mixture of oil and graphite, adding that the maximum 
steam pressure he had used was 250 lb. per sauare inch. 

Sir Charles Parsons, in concluding the discussion from 
the chair, amused the audience by stating that in order 
to obtain the maximum power for a large cruiser before 
the war the design would call for 150 cylinders on four 
shafts. 








OCEAN-GOING RAFTS OF LOGS. 


Supping logs in huge rafts that are towed at sea has 
become a rather common practice with the large timber 
companies on the Pacific Coast of the United States, 
and what was undertaken originally in an emergency has 
been adopted as a commercial method. us one com- 
pany that cuts all its timber in the mountain forests of 
Oregon ships it in the form of rafts from the mouth of the 
Columbia River to its woodworking mills at San Diego, 
California. Some of the rafts are 900ft. long, over 30ft. 
deep, and contain about five million feet of timber. In 
building the raft a cradle is first made of heavy timbers, 
fitting the cigar shape of the raft, and in it the logs are 
placed by a floating derrick or crane, which picks them 
out of the water. Heavy chains or wire cables are laid 
across the cradle before placing the logs. In the raft the 
logs are placed carefully so as to overlap or break joint, 
and thus make a stiff structure. When the raft is com- 
pleted and the cables are drawn tight and secured, pins 
are knocked out of the cradle, which separates in two 
halves and floats away. For rafts of smaller logs a 
system has been developed of bonding them together with 
longitudinal, transverse, and vertical steel rods, spaced 
5ft. apart in all directions and tied together with wire at 
the intersections. For about 50ft. at the bow the logs 
are covered with 2in. planking, but this is not done with 
the rafts made of large logs. Success of the raft depends 
upon the proper placing and interlocking of the logs, and 
also upon the placing and securing of the cables so that 
the structure cannot separate or disintegrate under the 
attacks of heavy seas in a long voyage. 











On January Ist, 1919, there were 20,156 railwaymen 
serving on Safety First Committees in the United States, 
compared with a few men thus employed a few years ago. 
For the month of January, 1918, 212 persons, inclu- 
ding employees, were killed on the railroads and 3118 
injured. For the same month of 1919 the number killed 
was 94 and the injured 363. 


A MEETING was held on Tuesday, May 20th, between 
representatives of the Universities and Colleges and repre- 
sentatives of the Federation of British Industries. Sir 
Richard Vassar-Smith, Bart., presided over the gathering, 
and in his introductory remarks stated that the meeting 
had been called to consider the setting up of an organisa- 
tion which might act as a clearing house between universi- 
ties and the industries of the country. It was desired to 
make some arrangements by which young men leaving the 
universities would have the opportunity of passing into 
productive work, which would give full scope to their 
abilities and education. Such an organisation should 
enable the man of real merit to obtain a post which would 
allow him to use his abilities to the fullest extent. It 
was decided to hold a further meeting to settle the practical 





details of the scheme. 
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Aeronautical Notes. 





A Fiat Transatlantic Machine, } 
| 
| 


Just when the Armistice was signed the Fiat 
“ B.R.” bombing biplane, a machine capable of carrying | 
1} tons, of travelling at 158 miles an hour with a net load | 
of 1 ton, and of dropping half a ton of explosives at any ' 
point within a circle of 300 miles radius, was ready to go 
into service. The Fiat Company and its aeronautical | 
designer, Signor Rosatelli, have since developed a new | 
machine on the lines of the “‘ B.R.’”’ The machine is 
now being prepared at Turin for the Transatlantic flight. | 
Its fuselage is of metal construction throughout, and is | 
divided into water-tight compartments designed to carry 
660 gallons of fuel. These compartments can, if necessary, 
be quickly emptied so as to convert the fuselage into a 
float in case of a forced descent on the sea. The machine 
will be driven by one twelve-cylinder 700 horse-power 
A 14 type of engine—a Fiat design which during the war 
was used by all the Allies. The average speed, it is intended, 
should be about 145 miles an hour, so that the trip of | 
nearly 2000 miles should be accomplished in some fourteen | 
hours. The problem of plotting out positions on a machine 
crossing the Atlantic at a speed of nearly 150 miles an 
hour would appear to be a difficult one, but it has, we | 
learn, been solved satisfactorilv, and it is therefore intended 
that the Fiat machine shall fly without assistance from 
patrolling surface craft. It may be added that Fiat 
machines have already performed several notable long 
non-stop flights. Of them, we mav mention the Turin— 
Naples-Turin flight of 1000 miles in 10} hours, and the 
Turin-London flight of 750 miles in 6} hours. 


American 'Production “of Aeroplanes During the 
War. 


According to an article in a recent issue of the 
Scientific American, an interview with an American pilot 
—presumably Rickenbacker—the American Aviation 
Service had at the front at the time of the Armistice 
twelve pursuit squadrons, three observation squadrons 
and one day-bombing squadron. ere were twenty 
pilots to a squadron, so that altogether the United States 
on November 11th, 1918, had no more than 320 pilots 
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| associated in the design of the Tarrant machine. 


taking part in the actual fighting. There was an average | 


of one machine per pilot, and all told. less than 700 American 
pilots saw service at the front, and of them quite a number 
were with the Lafayette Flving Corps hefore their country 
declared war. Of the machines used hy the American 
fliers. not more than 150 came from the States. The 
rest were ohtained from Britain and France. We do not 
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framework. The system followed, as we pointed out in 
our article, is as applicable to the construction of a small 
aeroplane as to that of a large, and at the time of our 
inspection we could not avoid feeling that its value might 
well have been demonstrated first on a machine of a 
considerably less unusual size than that of the design 
chosen. ‘The aeroplane met with disaster apparently 
just at the moment when the pilot was about to take off, 
and as a consequence no one has any justification for 
criticising its aerodynamical qualities. From the cireum- 
stances of the accident, it may hastily be concluded that 


| the machine was nose-heavy. We cannot, however, after 


our examination of it, admit that view even as a possibility. 


| What happened we may yet hear, although one of the 


pilots, Captain P. T. Rawlings, we regret to learn, died 
soon after the disaster, while the other, Captain F. G. 
Dunn, died a few days later. An effect equivalent to 
nose-heaviness, we may suggest, would be produced if 
by any chance the two upper engines, situated some 27ft. 
above the axles of the landing carriages, were opened full 
out while the four lower engines were stopped or running 
lightly. Some such explanation of the disaster as this 
has, we notice, been advanced by Mr. Tarrant himself. 
Again. it may be suggested that the manual force required 
to operate the controls on a machine as large as the Tarrant 
triplane may well tax the pilot’s strength to the utmost. 
What force will actually be reyuired it is scarcely possible 
to sav in the case of a new design until the machine is 
actually in the air. We know that doubts on this point 
were certainly present in the mind of at least one of those 
But if 
they were justified, it would appear that the difficulty 
of operating the controls must have arisen at a very earlv 
stage, for the wheels of the machine, it seems, were still 
running on the ground when the disaster occurred. We 
give herewith two views of the machine just readv to start 
on its trial, and another showing its position after the 
disaster. 








Literature. 


SHORT NOTICES. 


Applied Optics. The Computation of Optical Systems- 
By Jemes Weir French, B.Se. Blackie and Son, 
Limited, Glasgow. 1918. 2 vols. 25s. net. 

No better evidence of the rise of the science of practical 

epties in this country under the pressure of war is needed 

than the appearance within a few months of two important 
works, and no better evidence of our dependence on Ger- 
meny can be demanded than that both books are trans- 
lations frem German criginels. The first to appear was 


care to express any opinion on the accuracy or otherwise | ‘The Theory of Optical Instruments,” by Gleichen,. 


of this picture of the practice] results of America’s immense 
aeronautical programme. 


trenslated by Helmsley and Swaine, and now we have the 


We need only add that the | ‘Handbuch der Angewandten Optik” of Steinheil and 


reason given for the alleged anti-climax is the selection | Veit done into excellent English by Mr. James Weir 
for quantity production of a design of machine—a well-| French. Another point is worthy of notice. Mr. French 
known British one— which, it is stated. did not Jend itself | is not only a member of the Standing Committee on Glass 


to quantity production. 


The machine production of | and Optical Instruments appointed by the Department of 


wooden parts was apparently found to be quite a different | Scientific and Industrial Research, but is on the staff of 
proposition to the manufacture of metal parts by the! Barr and Stroud, Limited, who have done more than can | 


same method. 


The Tarrant Triplane. 


Our sincerest sympathy is extended to Mr. 
W. G. Tarrant, and those associated with him in the | 
design and construction of the huge six-engined Tarrant | 
triplane. upon the occasion of the disaster which occurred 
to the machine when about to begin its trial flight on 
Monday morning. Those who read our description of the 
machine in our issue of the 9th inst. will agree with us 
that the disaster in no wavy reflects upon the soundness 
of the princinal constructional” feature involved in its 





| be estimated to raise the standard of practical optics in 


this country. It is out of the question to review ‘‘ Applied 


Optics,” for the “‘ Handbuch ” is not the kind of volume | 


that lends itself to review, and it is not necessary to tell 
practical opticians that it is a standard work on. the sub- 





Press. 





The work 


have his word for it that the changes are few. 
remains in English, as it was in German, an invaluable 
book for the worker in practical optics. 


The Design of Railway Location : A Study of the Physical 
and Economic Conditions that Control the Location of Rail- 
ways in order that their Operation may be at Maximum 
Safety and Efficiency. By Clement C. Williams, Member, 
American Railway Engineering Association; Associate 
Member, American Society of Civil Engineers ; Member, 
Society for Promotion of Engineering Education ; Pro- 
fessor of Railway Engineering, University of Kansas. 
London: Chapman and Hall, Limited. 9}in. by 6in. by 
lgin. 517 pages. Numerous charts and diagrams. 
Price 16s. 6d. net.—The author has himself admitted 
that this work is intended for use as a text-book in classes 
in technical schools rather than a treatise on the subject, 
and therefore we cannot reasonably urge that there is too 
much text and too little sermon. It is advanced that 
owing to changes in traffic and operating conditions many 
of the railways of the United States are being revised and 
re-located, and that extensive re-grouping and rearrange- 
ments of systems have been made, and others will probably 
be made in the near future. As a consequence, a careful 
study of the principles which affect the location of a rail- 
road is called for. The subjects covered by the author 
are numerous and varied. Their relation to the purpose 
of the work—the location of a railroad—is explained, 
but rarely is any expression of opinion offered. The views 
of other authors are, however, frequently quoted, and 
provide some compensation. Obviously it is a mistake 
for anyone, be he reader or author, to imagine that such a 
subject as that embraced by the present title can be more 
than lightly touched upon in a single volume. 


BOOKS RECEIVED. 


A Short Italian Dictionary. By Alfred Hoare, M.A. 
Vol. II., English-Italian. Cambridge: At the University 
Price 7s. 6d. net. 


Geoloyical Survey, Western Australia.—Bulletin No. 67 : 


|‘* Analyses of Western Australian Rocks, Meteorites, and 


ject, or to remind them that its essential features are a | 


trigonometrical system of computation which is far simpler 
than the algebraical and a complete system of symbols 
and sign conventions. 
lation has been very well done by an author intimate with 
his subject, and that the publishers have devoted great 


| care to the arrangement of the volume and to the produc- 


tion of coloured diagrams. In seme cases the translator 


design,—Mr. Tarrant’s ingenious method of making the | has been able to revise figures in the original by the use of 
wing spars, fuselage longerons and other vital parts of the! a computing machine in place of logarithms, but we 


It is sufficient to’say that the trans- | 


Natural Waters,” by Edward S. Simpson, B.E., B.Sc., 
F.C.S. Bulletin No. 68: “ The Geolouy and Ore Deposits 
of Meekatharra, Murchison Goldfield,” by E. deC. Clarke ; 
** Petrology,”” by R. A. Farquharson; ‘‘ Mineralogy and 
Underground Waters,’ by E. S. Simpson, with twenty- 
five plates and eighty-eight figures. Bulletin No. 69: 
“Contributions to the Study of the Geology and Ore 
Deposits of Kalgoorlie, East Coolgardie Goldfield,” 
Part III., by F. R. Feldtmann, with fourteen plates and 
forty-three figures. Bulletin No. 71: ‘“* The Geology and 
Mineral Resources of the Yilgarn Goldfield,” Part ITI., 
The Gold Belt North of Southern Cross including Westonia, 
by T. Blatchford and C. S. Honman; also ‘‘ Notes on the 
Minerals of Westonia,” by E. 8. Simpson; and “‘ Petro- 
logical Notes,” by R. A. Farquharson, with nineteen plate- 
and seventy-five figures. Bulletin No. 72: ‘ Palwontos 
logical Contributions to the Geology of Western Australia,” 
Series VI., Nos. XI. and XII., by F. Chapman and R. 
Etheridge, jun., with fifteen plates and one map. Bulletin 
No. 73: ‘“‘ The Geology of the North Coolgardie Goldfield,” 
Part I., the Yerilla District, by C. Sidney Honman, with 
Appendices, by R. A. Farquharson and J. T. Jutson, 
with eight plates and thirty-seven figures. Bulletin No. 74 : 
““ Miscellaneous Reports,” Series V., Noe. 61-70, with 
eleven figures and eight plates. Bulletin No. 75: ‘“ A 
Geological Reconnaissance of the Country between 
Laverton and the South Australian Border, near South 
Latitude 26 deg., including Part of the Mount Margaret 


| Goldfield,” by H. W. B. Talbot and E. de C. Clarke ; 


“ Petrology,” by R. A. Farquharson, with six plates and 
ixty-six figures. Bulletin No. 76: -“ Interim Report. 
on the Graphite Deposits at Munglinup, Eucla Division,” 
by Torrington Blatchford, with one plate.” Perth, Western 
Australia ; Fred, Wm.. Simpson, Government printer, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.’ 


American Iron in Staffordshire. 


Tue high prices and the impossibility of getting 
deliveries of manufactured iron have greatly discouraged 
business in some quarters. and as offers of supplies of 
par iron from America coincide with this state of affairs, 
some eagerness is shown to sample this American material. 
A’supply of 250 tons of bars is, it is this week reported, 
expected to reach port within the next few days at about 
£18 10s. to £19 per ton, which is substantially below British 
quotations, but railway carriage to the Midlands has to 
be added to this figure. The buyers are quite prepared 
to find it inferior to Staffordshire iron, but there are 
numerous uses, including the manufacture of nuts and 
bolts, for which it is expected to meet requirements as 
to quality. With supplies so short as now, consumers are 
too anxious for deliveries, if the truth is to be told, to 
adopt any uncompromising attitude, either with respect 
to quality or prices. The present position is, of course, 
abnormal, but it is of sufficient importance to be extra- 
ordinary, and it is attracting much more than passing 
atteniion. Many of the orders at Staffordshire ironworks 
are now much out of date as regards time of delivery, ard 
the prospect of a home supply appears to be increasingly 
remote. It is considered, therefore, that any plentiful 
supply of bar iron from America would be eagerly received 
by consumers, although more or less injury would neces- 
sarily be inflicted on the Staffordshire trade. Native steel 
makers seem more able to hold their own against American 
competition than are the ironmasters This may be said 
to be mainly due to their larger output, the mills not 
being handicered as are the ironmasters, by a shortage 
of raw material. Heavy strip is the only American steel 
import of any considerable volume in this district just 
now. Wherever possible, consumers are substituting 
steel for iron in view of the easier supply of the former. 
Whilst steel is suitable for some purposes, the superior 
resistance of iron to rust, however, still makes the older 
material decidedly preferable for a great many purposes, 
if only it could be obtained, and in saying this I am un- 
doubtedly pronouncing the general opinion upon Birming- 
ham Exchange this week as entertained by consumers. 


Manufactured Iron. 


Owing to the excessive heat experienced during 
the last few days, ironworkers, chainmakers, tube makers 
and other Operatives engaged b fore the furnaces have 
been compelled to reduce their hours of employment to 
four and six per day. Such an experience, it is stated, 
has not been known in the Black Country in the month 
of May for a quarter of a century. The effect is further 
to minimise the quantity of manufactured iron coming 
forward from the mills, and the execution of work for 
which finished iron forms the necessary raw material is 
unhappily severely suffering. The small supply of puddled 
iron is @ serious trouble to the chain-cable makers, who 
represent a very important industry on the East Worcester- 
shire side of the Black Country, particularly at Netherton, 
Dudley, Cradley and Cradley Heath and thereabouts. 
There would be much greater activity in the chain and 
cable trades if the raw material could be obtained more 
plentifully. Ordinary chain iron sells at £21 at makers’ 
works, 10s. above the price of second-class bars. The 
lowest quotation for puddled bars .and billets is £16 5s. 
to £16 10s., and producers say they cannot be made for 
less. Makers of small rounds, squares and flats are in a 
position to accept orders on a restricted scale at the 
following prices: — Three-eighths iron rounds, &e., 
£24 2s. 6d. to £24 5s.; steel, £20 17s. 6d. to £21, delivered 
Birmingham. Tube strip is firm at £21 10s. to £21 15s. 
and steel strip £22 10s. to £23. The sheet iron trade is 
listless, showing small signs of recovery. Makers of 
galvanised sheets feel the competition of America severely 
in neutral markets. The lower cost of production in the 
United States leaves the British producer at a big dis- 
advantage White corrugated sheets of local make are 
quoted £28 to £30 per ton, delivered at outports, according 
to the condition of sellers’ order books, and black corru- 
gated sheets £21 10s. for 24 w.g. material. 


Further Pig Iron Price Advances. 


The pig iron market is characterised by a good 
deal of activity. For both forge and foundry grades the 
demand is such that output is taken up as fast as it can be 
produced, and if more furnaces could be blown in there 
would still be no excess. A period of brisk buying followed 
the settlement of prices at the beginning of May, and 
some scllers have now withdrawn quotations, They 
intimate that they are not prepared to entertain fresh 
business for the next few weeks. Some consumers are 
still keenly endeavouring to secure acceptance of contracts. 
A demand has been put forward by the blast-furnacemen 
for a rise of 2s. per day in their wages, and on the assump- 
tion that it will have to be conceded, prices of pig iron 
have been advanced from 2s. 6d. to 5s. per ton, according 
to quality, over the Staffordshire, Northampton and 
Derbyshire areas. For Derbyshire material the price of 
forge iron becomes £7 5s., with foundry at £7 15s. Other 
prices are :—South Staffordshire common, 145s.;_part- 
mine, forge 150s., foundry 155s.; alJ-mine, forge 165s., 
foundry 170s.; warm air, forge 195s., foundry 205s.; 
Northamptonshire, No. 4 forge 132s. 6d., No. 4 foundry 
134s., No. 3 foundry 138s., No. 2 foundry 137s., No. 1 
foundry 139s., basic 142s, 6d.; Derbyshire, gray forge 
145s., foundry 150s.—net at the furnaces. In view of the 
uncertainties relating to the wages, some of the Derby- 
shire smelters are making another attempt to restore the 
recent objectionable conditional clause to contracts, 
which enables them to add increase in cost of production 
to the selling prices for current contracts. The re-intro- 
duction of provisional selling is an unwelcome feature 
of the market, and consumers do not acquiesce with any 
oe grace. Smelters, however, state that the conditional 
clause is again being promulgated by the coke oven owners, 





and that it must needs be applied to iron also, although it 
had been thought that conditional buying was dead. 


Steel Prices, 


The general run of steel prices at date is :—Soft 
billets, £14 10s.; carbon quality, £15; sheet bars, £13 10s.; 
hoops, £23; angles, £16 10s; tees, £17 10s.; joists, 
£16 10s.; ship, bridge and tank plates, £17; boiler plates, 
£19 10s. upwards, net delivered. The current price of 
billets is still arousing considerable comment from con- 
sumers. These people consider the price altogether too 
high, and are not above saying so. Indeed, they make no 
hesitancy in charging makers that they are taking undue 
advantage of the absence from the market of German 
and Belgian competition. Before the war basic billets 
were selling freely at, it may be remembered, £5 -per ton, 
and although nobody wants to see this very low price 
back again-—a price which was largely induced by the 
hated German dumping—there should be an abundance 
of room for a reduction in present selling prices, and for 
English makers to be still left with a handsome profit. 


Strike in Staffordshire. 


A strike commenced this week at the new collieries 
of the Earl of Dudley, at Baggeridge, midway between 
Dudley and Wolverhampton, and a weekly output of 
between 15,000 and 16,000 tons of coal has immediately 
been taken off the market. In addition to this, the Round 
Oak steel works of the Farl of Dudley and the Level New 
Furnaces will also be put to stand, and the market thereby 
deprived of 2000 tons of steel and 750 tons of pig iron 
per week. The dispute is a most unfortunate one, and 
reflects no credit upon the Union concerned. It arises 
out of the summary dismissal from the Baggeridge 
collieries of a winding engine man for alleged contraven- 
tions of the Mines Act and for what his employers regard 
as other incompetence. The engineman happens to be a 
brother of the general secretary of the National Union of 
Enginemen, Firemen, Motormen, Mechanics and Electrical 
Workers, and that body put in strike notices covering 
about 260 of its men at Earl Dudley's colliery under- 
takings, steel works, &c. His lordship seems to have made 
every possible concession to avoid a strike, but unfor- 
tunately without avail. Mr. Claude Tryon, his agent, 
has offered to submit the whole matter in dispute to the 
Home-office. Pending a Government inquiry, Mr. Tryon 
has expressed his willingness to employ the dismissed 
engineman at a pit where only pumping has to be done. 
Alternatively, he has suggested that it is open to the union 
to sue the company in the law courts, and he is willing 
to stand such trial. All these offers have, however, been 
rejected, and the employers are preparing for a long 
stoppage. The Union seeks not merely to stop the collieries 
and steel works, but also the Pensnett Railway, by calling 
out the locomotive men and shunters who operate that 
line, which, while mainly owned by the Earl of Dudley, 
serves also a number of other industrial establishments 
The employers allege that the engineman was dismissed 
for irregularities ‘‘ which the certificated manager was 
bound to take cognisance of in the interests of the safety 
of the mine workers themselves.” Than this strike, 
which has this week thrown thousands of colliers and iron- 
workers in the Black Country idle, no more lamentable 
labour dispute has arisen in South Staffordshire for very 
many years. 


Clay Miners Reject Employers’ Offer. 


The Black Country clay miners have rejected 
the offer made by the owners to pay the advance of 2s. 
per day on condition that work was resumed and the 
question of the arrears under the Sankey award left to 
the Miners’ Federation. The men’s agent strongly advised 
the men to accept the offer, urging that it was of a reason- 
able character in view of the fact that the clay mines had 
been decontrolled, and that the employers desired a 
guarantee that the Government would foot the bill before 
paying any arrears. The men refuse to resume work 
until the advance and the whole of the arrears under the 
Sankey award are paid. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets are stili more or less under the 
influence of very uncomfortable uncertainty with regard 
to what Governments, here and in other parts of the world, 
may do. It is quite common on the part of some business 
men in Great Britain to assume that the British Govern- 
ment is, as regards commercial matters, more stupid than 
any other Government. That idea arises probably not 
from any excess of official stupidity here, but from the 
fact that it touches us more nearly, and the probable truth 
is that all Governments are equally stupid when they 
interfere with commercial affairs, and that is what we should 
expect from bodies whose personnel is recruited from men 
who have little knowledge and experience in these very 
complicated matters. However this may be, it is fairly 
certain that markets cannot recover stability until bureau- 
cracy is cleared out of the way. 


Metals. 


There are people in the metal market who think 
that the recovery in copper prices has now gone far enough, 
and that some great improvement in consumption is 
wanted to enable it to go further. A slight indication of 
this was seen in the conversion of the premium on three- 
moriths metal to a small backwardation, but nothing is 
yet clear. Those who look for an increased consumption 
are expecting that a great demand will come from Ger- 
many and Austria as soon as the Peace Treaty is signed, 
and it is, of course, possible that this development may 
follow; but there are at least two uncertain matters 
which may prevent it: first, the possibility that if the 
German Government accepts the Peace Treaty it may go 
to pieces and Germany may have a period of anarchy ; 
and secondly, that all the elaborate financial connections 


with the enemy Powers have yet to be reconstructed ; hence 
it would be rash to speculate too confidently upon an 
enormous copper demand from the Central Empires. 
Besides these matters of doubt there is the selling policy 
of the Government to be considered. It is reported that 
the United States Government has decided to market its 
copper through the United Meta’s Selling Company, and 
that will probably mean, if true, that bureaucratic inepti- 
tude wil! be eliminated so far as America is concerned. 
The upward movement in standard copper amounts in 
all to £5 per ton, and in refined ingot to about £4 per ton. 
Consumers of copper and brass tubes are still waiting for 
the prices of these commodities to be reduced, so that they 
may be on a level with the costs of manufacture and a 
reasonable profit only reserved for the manufacturer. At 
present the price of copper tubes remains at about £147 
per ton, against, say, £84 as the value of raw copper, and 
that of brass tubes at £133, against, say, £68 as the value 
of brass. The position in tin is not such as to make the 
actual consumer very comfortable. There is no means of. 
ascertaining exactly what is going on, and we do not know 
how much metal is being kept back in the East. Prices 
were forced up last week and have since been coming down 
again. 1t seems to be assumed in some quarters that 
America will come into the market for large quantities, 
but one must recognise that large buyers there may have 
already placed their orders in the East. In an ordinery 
state of Eastern communication any buying of this kind 
would be immediately known here ; but just now one has 
to allow for all sorts of delay in the cable advices. It may 
perhaps be taken for granted that the American produc- 
tion of tin-plates will increase at the expense of our trade 
in. this article, as a result of the much lower American 
prices for steel ; but, of course, this does not necessarily 
mean a total increase in the consumption of tin for tin- 
plate making, although it is probable that there will be 
some increase. In spelter there has been some improve- 
ment in the outlook, although prices have not been altered 
to any serious extent. America will no doubt take a 
larger share in the spelter and the galvanised iron trade 
than formerly. Lead prices have become very uncertain 
as a consequence of the Government's action in reducing 
its price for its immense stock. 


Pig Iron. 


The market for foundry iron maintains its strength, 
and there are still more buyers here than sellers. It is 
reported that £8 5s. has been already paid for Cleveland 
for shipment, and it seems probable that as much will soon 
be wanted for the small quantity of No. 3 foundry which 
may be available up to the end of June. Merchants here 
would then have to ask at least £8 16s. if they are to 
get a paying profit, but at present the idea of price here 
is £8 12s. 6d. This is higher than the higher rates quoted 
for the Midland irons, which are now at about £8 10s. 
delivered ; but on the Tuesday market it-was still possible 
to buy a little Derbyshire foundry iron at £8 5s. delivered. 
There was rather a disinclination to sell very much pig 
iron even at these prices, and there is as yet no sign of the 
opening of a “ bear” campaign, probably because the 
make of foundry iron is still inadequate. 


Steel. 

The prices already published for finished steel 
and iron are still in force, and there is not the same insistent 
demand as is noticeable in the crude iron market, although 
works have enough to do for the present. Some small 
lots of American finished steel and iron have been men- 
tioned occasionally, and for small sizes of steel bars the 
price is considerably under that of British makers. There 
are also some American wire rods at about £18 c.i.f., but 
nothing yet of any great importance, although no doubt 
this class of trade will develop quickly when the freights 
are easier. 


Serar. 


The same struggle as to prices continues in the 
market for iron and steel scrap of all kinds. As for heavy 
wrought scrap iron holders are fairly confident that the 
consumer must pay the higher prices demanded, say, from 
£9 10s. to £10 delivered for good lots ; but at present all 
that is offered is £7 15s. Meantime forge iron is 
costing the iron manufacturer £7 10s. to £7 15s. delivered, 
and even so it is much cheaper relatively than other kinds 
of crude iron, while for puddled bars £13 and more has 
to be paid. Hence holders of heavy wrought scrap are 
confirmed in their idea of the value of their holdings and 
look upon consumers’ offers as ridiculous. Steel scrap 
for melting purposes can be sold at about £7 5s., but that 
is fully £1 per ton less than the cost of basic pig iron, and 
seems to be much too low from the point of view of the 
dealer. There is, however, a very considerable quantity 
of it waiting to be sold, and that is also the case with cast 
scrap. For the latter, when of good heavy quality, such 
as broken machinery, £7 5s. to £7 10s. is offered, while 
the dealers’ idea of prices is from £8 5s. to £8 10s. It is 
impossible to say how the struggle will issue in the cases 
of steel and cast scrap, but it is probable that in the case 
of heavy wrought scrap the buyer will have to give way, 
unless the total collapse of the whole iron and steel market 
should come very much sooner than seems at all possible 
now. 


North Wales as an Industrial District. 


The lucid report on the development of the river 
Dee for the generation of electrical energy which Mr. 8. E. 
Britton has submitted to the President of the Board of 
Agriculture is worthy of study by all who are interested 
in the better utilisation of Nature’s resources and especially 
in water power, as a means of economising our coal supply. 
Mr. Britton is the electrical engineer for the ancient city 
of Chester and is responsible for the hydro-electric power 
installation which has been so eminently successful. He 
is an enthusiast on hydraulic power, and if the recom- 
| mendations of his report are carried out they will probably 
| be the means of opening out many industries new to 
‘the district and thereby :f find nz employment for a 
large number of persons. When the hydro-electric plant 
| was put down at the weir at Chester the scheme met with 





a good deal of opposition, but the success which has 
attended this installation is now fully recognised. Nearly 
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10,000,000 units of electricity have been generated by 
its means, and the electricity undertaking as a whole has 
benefited in the five and a-half years since the plant was 
put down by over £20,000. The cost of generation and 
capital expenditure on the water plant are much smaller 
for water than for the steam-driven machinery. By 
means of Mr. Britton’s new scheme the power of the Dee 
will be tapped at a:number of places higher up the river, 
and the mining, quarrying, brick-making, and engineering 
industries already established would benefit by the supply 
of cheap current. The district served is, moreover, emin- 
ently suitable for other industries, such as the manufacture 
of fencing, hurdles, beehives, baskets, barrels, wooden 
articles, boots and shoes, cider, mineral waters, jam, cheese, 
&c. -Probably the greatest national service would be 
rendered by restricting the distribution of current to withn 
a strip of land on each side of the river from three to five 
miles in width, representing some 200 square miles. This 
would avoid the erection of lengthy transmission limes 
and distribution could be economically effected without 
the use of step-up transformers. In view of the high prices 
of fuel which are certain to prevail in the future, the 
scheme is one which must commend itself to everybody 
who has the nation’s welfare at heart, and it should be 
the means of stimulating engineers in other districts in 
the vicinity of water power to turn their attention to similar 
projects. I would suggest that in addition to the Board 
of Agriculture the report should be brought prominently 
to the attention of the Board of Trade. 


Mersey Dock Extensions. 
At a meeting of the Mersey Docks and Harbour 
Board held in Liverpool last week it was stated that the 
Board had decided to lengthen the Morpeth Lock at Birken- 
head from 398ft. to 489ft. 1t was stated that the pre-war 
estiniate for this work was £4600, whereas to-day the cost 
would be £14,689, or more than three times the pre-war 
cost. The chairman, Mr. R. D. Holt, referring to the 
increased cost, said that all this granting of increased 
wages and shorter working hours was coming back every 
day upon bodies of the character of the Dock Board, and 
coropelling them to spend practically three times what 
they would have to spend for the same work before the 
war. Under these circumstances it was not surprising 
to find that the cost of living was going up faster than 
wages. He hoped the Government or other persons who 
were making enormous awards of increased wages and 
improved hours would see that they got a quid pro quo in 

the nature of improvéd work. 


Manchester Steam Users’ Association. 


The sixty-foarth annual report of this organisa- 
tion states that the number of boilers under inspection in 
1918 wa: 11,931, the highest on record. Dufing the year 
11,357 ‘* internal,” “ flue,’ and ‘“‘ entire’ examinations 
were made, the gross total of all examinations being 22,084. 
The report goes on to state that the number of mishaps 
from the overheating of furnaces caused for the most part 
by mistakes or inexperience of the attendants which 
necessitated repairs was again rather high, but none of 
them reflected upon any of the Association’s staff. The 
special work department has been again engaged almost 
exclusively on supervising new boiler constructions on 
behalf of H.M. Government and various firms wh h are 
members of the Association. The termination of hostilities 
in November brought about a reduction in the work for 
the War Department, but without any perceptible slacken- 
ing of activities, inasmuch as it has been succeeded, 
despite the high prices, by much new work for private 
members. Renewals and extensions have fallen greatly 
into arrear during the war, and there is much leeway to 
make up. It is a matter for congratulation that the 
Association at the close of another year is again able to 
state that no life has ever been lost from any cause which 
the Association could or ought to have prevented. The 
operations of the Boiler Explosions Acts, 1882 and 1890, 
would appear to have been somewhat limited during 1918, 
as another extraordinary falling off in the number of 
explosions to k place. The Association has recorded as 
occurring outside its ranks only fourteen explosions, which 
killed twelve persons and injured nineteen others. Of 
them, two, killing three persons and injuring seven others, 
may be termed “ boiler explosions proper,’ and eight, 
killing eight persons and injuring nine others, may be 
termed ‘‘ miscellaneous explosions” from steam vessels 
of various types. The remaining four explosions arose 
from hot water boilers, killing one person and injuring 
three others. Five Board of Trade reports have been 
issued, two of which dealt with formal investigations, 
towards the costs of which the parties found in default 
were ordered to pay to the Board of Trade a total of £30. 


Barrow-In-Furness, Thursday. 
Hematites. 


The position in North Lancashire and Cumber- 
land has not shown any material change during the past 
week. The trade will gradually get settled down to normal 
conditions, but at present business is not being carried on 
in a big way, for contracts are not being made very far 
ahead, consumers having to be satisfied with metal to 
cover their immediate requirements. The demand is 
brisk all round. Locally steel makers are using big sup- 
plies of iron all the time with the metal taken direct from 
the furnaces, and on outside account requirements are 
heavy, special iron being a considerable portion of the 
business offering. There is no variation to note in the 
total make and the whole of the output is going into 
immediate use. Mixed numbers of Bessemer iron are 
quoted at 185s. 6d. per ton net f.o.t., and special brands 
are up to 205s. 6d. per ton. 


Iron Ore. 

For iron ore there is a strong demand, and local 
smelters are using up practically the whole of the output. 
There is activity at the mines where labour has been more 
plentiful, but a much heavier tonnage is necessary. Native 
ores are quoted at from 45s. to 50s. per ton net at mines. 
Spanish ores are in brisk demand at 43s, 6d. per ton c.i.f. 


Steel, 


There“ia' briskness in most departments “of the 
stesl trade, Railway material is oceupying most ef the 


attention at both Barrow and Workington, where some 
good contracts are held. There is also activity in some of 
the other branches of the trade, although there is still 
idleness at the plate mills at Barrow. Steel prices run 
much the same, with heavy rails at £15 to £15 10s.; light 
rails, £16 15s. to £19 10s.; billets, £15; ship plates, £17 ; 
and boiler plates, £19 10s. 


Shipbuilding and Engineering. 


These trades are fairly well employed. More 
attention is being paid to merchant construction, and 
orders are in hand at Barrow for a Donaldson liner, a hig 
oil boat for the Anglo-American Oil Company, and Messrs. 
Vickers hold an order from the Cunard Line. 


Fuel. 

Steam coal is in brisk demand at 34s. 6d. per ton 
delivered, and coke is in strong request, with East Coast 
sorts at 45s. to 47s. 9d., and Lancashire cokes are at 44s. 
per ton delivered. 








E SHEFFIELD. 
(From our own Correspondent.) 


The Coalfield Development. : 


Tur fact mentioned by Lord Gainford last weck 
that one colliery firm alone has suspended development 
work in the coalfields of Yorkshire to the tune of a round 
million because of the uncertainty of the future—the 
possibility of the nationalisation of the mines—is worth 
very careful thought by all concerned. If that policy 
were true of just one firm it would not matter so much, but 
the movement, or rather agitation, for nationalisation is 
affecting and retarding development operations every- 
where. It is not at all likely that companies owning 
coalfields will spend money on developments, the benefit 
of which may never be felt by them. When the war broke 
out Yorkshire's coalfields and those abutting on its borders, 
such as Derbyshire and Nottinghamshire, were just on 
the verge of important development work, and whilst 
some of it was proceeded with, most was dropped until 
after the war. In South Yorkshire particularly there are 
enormous possibilities, but hard-headed practical business 
men, like those of Yorkshire, have no intention of sowing 
for other people to reap, and thus the latest demands of 
the miners are simply resulting in the postponement of 
schemes which would have been of great mutual benefit. 
Case after case might be cited of the retardation of develop- 
ment work, and should nationalisation be brought about 
it is doubtful if some of the schemes at present under 
consideration would ever materialise, for State organisa- 
tions are singularly lacking in that daring enterprise 
which has made our coalfields what they are to-day. The 
very success of its initiative and courage in development 
work have Jed to the betrayal of private ownership, and 
unless this demand for nationalisation is rejected our 
colliery position will suffer severely. The spirit of genius 
and progress dwells not, and never did dwell, in State 
industrial undertakings of any kind, and that is as true of 
coal mines as it is of armament works. 


Fewer Hours—Smaller Output. 


The management of every controlled firm in 
Sheffield, at any rate, realises fully that but for the fetters 
of State supervision—interference is the word they use— 
the output of war material would have been so much greater 
that the Premier would not have had to spend time going 
through the munition areas warning employers and 
workers alike of threatened disaster on the field of battle 
unless the output of war materia! underwent a speeding 
up. And the difficulties with labour at the present time 
are all traceable, a leading manufacturer tells me, to the 
handling of workers by inexperienced officialdom during 
the war years. The industrial system is now reaping 
what the State sowed. I am constantly hearing in my 
trave'’s that as the working week is shortened so is the 
output per man per hour lessened. In a few instances, I 
am told, the opposite has been the case, viz., a shorter 
week has led to a larger actual output : but in the majority 
of works it seems quite evident the spirit of the men is 
to do as little as possible between the period of arrival and 
departure, with the result that, in addition to the difficulty 
of high prices of raw material, &c., the costs of production 
are being piled up hecause ot the lessened output. All this 
means playing directly into the hands of every imaginable 
foreign competitor, for unless we can bring our selling 
prices somewhere into line with those of oversea rivals it 
is inevitable that valuable trade will leave us. And if 
trade leaves us, labour, instead of continually presenting 
fresh demands for fewer hours for more wages, will be 
organising hunger marches again and demanding the right 
to work. I mentioned in a previous letter that, incredible 
as it seemed, I had been told on good authority that the 
ultimate objective of the colliers is a four hours’ day, 
and since then confirmation has come in the form of a 
speech the other day by Mr. Smillie, who declared that a 
day of from four to five hours was quite long enough. 
Supposing the miners obtained a four hours’ day, how long 
would it be before other sections of labour made a similar 
demand ? So it would come about that Germany would 
beat us after all, for whilst we, as an industrial nation, 
were working four hours a day and spending twelve in the 
discovery of new forms of enervating pleasure, she, under 
the strain of reconstruction, plus a huge national debt and 
an indemnity liability almost as great, would he earning 
her bread by the sweat of her brow, and in the very serious 
years ahead would be fit, whilst we perhaps were suffering 
from the dissipating effects ofa surfeit of leisure. To 
avert such @ catastrophe it is essential that capital and 
labour should pull together to-day, and that is the point 
which is continually being emphasised by the heads of 
leading steel firms here. Sir Robert Hadfield having gone 
so far as to offer substantial cash prizes for essays outlining 
practical solutions of the pr'dblem. 


Made in Sheffield. 
Sheffield cutlery manufacturérs and silveramiths 





are deeply eencerned about the manner in whieh the werd 





** Sheffield ” and the British hall marks are being misused 

in America, where, it has been stated, the United States 

Government has actually granted ‘the right to one firm of 

electro-plate manufacturers to use the British hall map; 

as a trade mark for electro-plated goods. It has been 

established, too, that knives made. in the States and ex. 

ported to Canada bear the brand “ Sheffield.” In the 

latter case tho difficulty is that there are in America seyera} 

towns—at least nine—called Sheffield, and as cutlery jg 

made in some of them they seem legally within their 

rights in using the word, though there is no doubt whatever 
about the deception such a practice causes. It is now 
proposed to ask our Government to represent to the 
United States the desirability of ordering that whereyp, 
the word “ Sheffield ’’ on a knife or other piece of cutlery 
refers to an American town the letters “* U.S.A.” should 
be added. Whether that will actually be done is another 
matter. As to the hall-mark, the sugyestion is that 
endeavours should be made to revise the present mark op 
to frame a new one and to register it in various foreign 
countries, beginning with South America. But another 
question is raised regarding cutlery. In their search fop 
suitable peace products to take the place of war naterial 
output many munition works managements in the country 
are said to be putting down drop stamp machinery or 
utilising that already existing for the purpose of forging 
table blade and scissor blanks and other cutlery parts, 
which are being offered to Sheffield firms for working up 
into the finished article bearing the word “ Sheffield.” 
At a meeting of the Advisory Committee recently a protest 
was made against such a practice on the ground that if 
it was objectionable in the case of Germany, America, or 
any other country, it was equally wrong for cutlery blanks 
to be forged in one town in ‘ad and stamped with the 
name of another. 


Question of an Exhibition 


The representatives of some of the larye steel 
firms are evidently not quite certain that the proposal 
to hold an industrial exhibition in Sheffield this summer is 
timely. A meeting of manufacturers was held on Tuesday 
at the Town Hall, under the chairmanship of the Lord 
Mayor, at which Mr. Wm. Clark, Mr. Peter MacGregor, 
and Mr. A'bert Senior all took the view indicated. From 
other quarters, however, there was strong support for the 
holding of an exhibition with the object chiefly of showing 
Shettield’s steel products in war and peace, and ultimately 
it was decided to canvass the leading firms for their written 
opinion as to whether such an exhibition should be held. 
In the event of the view of the majority being in favour 
of it, the three steel representatives named pledged their 
support to the fullest extent. 


Round the Works. 


Whatever Sir Auckland Geddes may have meant 
by the statement in the House of Commons on Monday 
to the effect that home producers are unable to meet the 
great demand for iron and steel, the fact remains that, so 
far as steel is concerned, Sheffield makers could produce 
@ very great deal more than they are doing. In several 
instances open-hearth furnace plants are not running to 
their full capacity, electric steel melting furnaces are very 
quiet, and many crucilile furnaces are standing. In 
addition, as I have mentioned in previous letters, there are 
important extensions of furnace plant that have been 
suspended for the reason that the firms concerned see no 
good prospect of the increased capacity being required. 
Moreover, some firms that make up the steel into finished 
articles are contemplating purchasing from America 
because of the wide advantage in price. Iron certainly 
is below demand, but steel is by no means so in this dis- 
trict. The very thing that is troubling steel makers here 
is the lower level of prices in the States and the fact that 
basic billets are being landed at Liverpool at 20s. per ton 
less than our makers can produce them. The gencral 
position at the various steel works shows no great change 
on the past week, though on the whole it is probable that 
things are improving. There are, however, very unsatis- 
factory patches, which would not have existed in pre-war 
days when output capacities were much below the present 
level. The great extensions that have taken place obviously 
require a bigger volume of business to keep the plant occu- 
pied, and that is the trouble in certain departments. 
Steel and malleable castings are in strong demand and 
America has been a buyer of rather more crucible steel. 
Many kinds of light steels and tools are urgently wanted, 
but the file trade seems not quite so brisk. Australia 
is buying ship-plates. Exports are generally improving. 
Some of the more recent business includes saws for Malabar, 
Rio, Rangoon, Wellington, N.Z., and Alzoa Bay ; steel 
fcr Iquique, Alexandria, Barbacos, Colombia, Pernam- 
buco, Mollendo, Montrea', Calcutta, Rangoon, Bilbao, 
Cartagena, Gibraltar, Wellington, Rio, Iddo, and Christ- 
church, N.Z.; springs for [quique ; knives for Lagos, Rio, 
Stambul, Zanzibar, and Bahia; cutlery for Rio, Quebec, 
Guayaquil, Panama, Santos, and Bahia ; tools for Sydney, 
Bombay, Buenos Aires, Beira, Bangkok, and Wellington ; 
sheep shears for Montevideo, Buenos Aires, and San 
Carlos; machetes for La Guayra, Baranquilla, and a 
number of West African destinations; files for Pirzus, 
Alexandria, Montevideo, Buenos Aires, and Copenhagen ; 
sickles for South America; shoes and dies for Callao ; 
wire for Melbourne, Buluwayo, and Caleutta; buffer 
plungers for Iquique ; and plough discs for Natal. 


Iron, Steel, and Coal. 


The fuel markct is better in supply than has been 
the case for a long time, and good progress is being made 
with reserve. stocks. Shipments from the Humber are 
still suspended, except for Admiralty requirements and 
a certain tonnage to France and Italy, and the colliery 
and shipping interests concerned with the Humber trade 
are protesting against this prolongation of the prohibition. 
There is a good supply of slacks and house coals are very 
much freer, but so far there is little fuel of any kind for 
the open market. Prices are still nominal. Best South 
Yorkshire steam hards are quoted 23s. to 23s. 6d.; best 
Derbyshire, 22s. 6d. to 233.3 seconds, 21s, 6d. to 22s.; 
cobbles, ditto ; nuts, 21s, to 22,3 beat hard slacks, 18, 3d. 
to 189, Od. seconds, 178, Od, to LAs, 3d soft nutty, 
17a, 6d, to 182,; peas, 168, to 16s, Gd.; and amall slacks 
136, to 14s, In house sorts, branch is quoted 27s, te 274, fd. 
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and best Silkstone 23s. 6d. to 24s. 6d., all per ton at pit. 
Blas‘-furnace coke moves steadily at 42s. Iron and steel 
prices are very uncertain again, and further advances 
must be anticipated almost immediately, previous quota- 
tions being quite upset, All qualities of iron are in re- 
stricted supply to the extent of holding up operations in 
some directions. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Teesside Developments. 


On the occasion of the visit of the Refractory 
Material Section of the Ceramie Society to Middlesbrough 
last week no efforts were spared by the local reception 
committee to make the visit a success. After inspecting 
the river Tees and the thriving hives of industry on its 
banks, the members mnst have been vividly impressed 
by the district's marvellous growth and immense possi- 
pilities. During the past fifty years the Tees has been 
converted from ® narrow straggling stream into a first- 
class waterway. The whole of the land on the south side 
of the river is now occupied by vast works. and there is 
practically ne land available for development of ar 
industrial character. On the north or Durham side of the 
river the Tees Commissioners have in hand a scheme for 
widening the river mouth and also reclaiming 1200 acres 
of land for further industrial developments, The praise 
showered by Sir William Jones and other members of the 
Society upon the Commissioners was well deserved. Their 
unbounded enterprise and foresight have played a pro- 
minent part in the district’s great developments. Sir 
Hugh Bell, Bart., Cheirman of the Commissioners, in one 
of his able speeches, deplored the possibility that before 
long they would find themselves a department of the 
Government instead of a self-governing body, because he 
was convinced it was impossible for a body not possessed of 
the intimate knowledge of the requirements of the district, 
which were the property of his colleagues, to administer 
such an undertaking. The undivided and unselfish spirit 
which had actuated them in their desire to make the river 
the best for the purpose for which it was designed had 
led to their success, and that spirit was not local in its 
character, but national and, indeed, international. 


The District Possibilities. 


There is still, however, considerable scope for 
enterprise. Almost boundless possibilities lie ahead, 
and the direction in which the greatest developments must 
take place seems to be generally agreed upon. It has 
long been manifest that so long as the district is content 
to produce the raw materials, leaving it to manufacturers 
in other districts or other countries to manufacture the 
finished articles, so long will Teesside fail to attain the 
great industrial position which should be hers. What is 
wanted is the establishment of more factories to convert 
the iron and steel into the finished product. Another 
important thing to be aimed at should be the production 
of the finest grades of steel, and there seems no reason why 
this should not be developed on a very large scale. The 
practicability of the use, by means of the basic process, 
of Cleveland phosphatic ores in the manufacture of the 
very highest quality of steel has been proved beyond all 
doubt. In this direction there is a great opportunity for 
enterprising firms, which will surely be seized when con- 
ditions become more favourable for opening out new 
ventures than they are at the present time. 


Cleveland Iron Trade. 


Business in the Cleveland iron trade is still 
restricted, owing to the limitation of supply. The pro- 
portion of forge iron turned out at the furnaces is abnormal, 
and. this tends to accentuate the prevailing scarcity. 
Some makers are now differentiating to the extent of 
2s. per ton in the prices of forge iron in order to encourage 
consumers to take the lower quality, but for many pur- 
poses this iron is quite unsuitable. However, wherever 
possible it is being mixed to eke out supplies of foundry 
iron, and as the export of the latter quality is now being 
curtailed the home position should show a progressive 
improvement, although.no substantial measure of relief 
is hoped for during the next few weeks, makers being too 
heavily committed. With a view to the stabilisation of 
prices, the Cleveland ironmasters agreed on Tuesday to 
regard the existing quotations as the maximum prices 
to be charged. They are as follows :—No. 1, 164s.; No. 3 
Cleveland G.M.B., No. 4 foundry, and No. 4 forge, 160s. 
per ton for home consumption; whilst for export the 
maxima will be :—-No. 1, 169s.: No. 3 and the lower 
qualities, 165s. It is recognised by all the legitimate 
trading interests that the recent wild movements are 
detrimental to the normal flow of trade, and the action 
of the ironmasters will, it is hoped; tend to relieve a good 
deal of the uncertainty which has recently prevailed. It is 
to be noted that these are maximum prices only, and no 
period appears to have been fixed regarding the duration 
of their operation. Buyers, however, ave evidently 
hoping for some early modification of existing quotations, 
and a; regards forward buying are showing a disposition 
to caution. For prompt delivery, and even for June, 
Cleveland foundry iron is almost unobtainable, but there 
18 & perceptible decline in the volume of inquiry for 
deliveries over the second half of the year, and this can 
only be attributed to the view amongst consumers that 
prices are not likely to continue at present levels. At all 
events, if 160s. per ton be the maximum, they probably 
think that there is nothing to be lost by awaiting develop- 
ments. The distribution of iron to home consumers is 
still seriously hampered by the shortage of trucks, which 
18 said to be as pronounced as at any period of the war. 
One large firm has for days past been putting huge quanti- 
ties into stock simply because it has no trucks with which 
to get the iron away. For the ironmasters it is a costly 
process, but td consumers who are almost starving for 
1ron the Gonsequenées are even more serious, The Board 
of Trade is being approached tipon the matter, The 
export trade in pig iron is practically idle, The tssue 


of Heences has all hut ceased, the authorities being 


apparently determined ta relieve the hame markets hefare 





permitting any iron to be shipped other than that already 
licensed. 


Hematite Pig Iron. 


Although a large output is being maintained, 
East Coast hematite pig iron generally is even scarcer 
than foundry iron, makers having sold so extensively that 
they have little to place on the market. Forward con- 
tracts can be arranged on the basis of 190s. for East Coast 
mixed numbers for home consumption, and for export 
195s. is quoted, The issue of export licences, however, is 
al most suspended. 


Iron-making Materials. 


The foreign ore trade is distiactly more active. 
Business is now being done in best Rubio ore, 50 per cent. 
quality, at 45s. per ton on the old parity freight basis. 
Deliveries are still low, owing to the tonnage scarcity, 
and some consumers are becoming pretty short of supplies. 
Coke is in good supply, with prices unchanged, good 
medium furnace qualities realising 39s. and qualities low 
in phosphorus 41s. per ton at the ovens. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trade reveals no substantial change. All the works are 
fully employed, but not a little difficulty is being experi- 
enced by manufacturers in maintaining production. The 
action of the engineers in refusing to work any overtime 
until a 44 hours’ week is conceded prevents, or largely 
prevents, week-end repairs, and there are consequently 
many mid-week stoppages, which exercise a prejudicial 
effect on production. At the Port Clarence Steel Works 
the engineers have been on strike since last Wednesday 
owing to friction over the ‘‘ no overtime” order. More- 
over, the scarcity of trucks still makes distribution a 
matter of difficulty. There is a good all-round demand 
for export and freedom from export restrictions should tend 
to bring about improved business. The home demand is 
strongest for shipbuilding material, and this is likely to 
be the case for many months to come. The principal 
quotations governing the home trade are as follows :— 
Steel angles and joists, £16 10s., delivered in 4-ton lots, net 
cash ; steel ship, bridge, and tank plates, £17: steel 
rounds, squares, under 3in. down to 3in., £19: steel flats, 
5in. down to 1}in., £19 net cash, delivered in 4-ton lots : 
heavy steel rails, 60 lb. and upwards, £15 net on trucks ; 
iron and steei rivets, £27 5s.; common iron bars £20 10s. : 
marked bars, £23: strip iron, £21 15s.; steel hoops, 
£23 5s. In the export trade prices only appear to be 
varied for stee! plates, wh'ch are quoted £18 f.o.b. 


The Coal Trade. 


The position in the coal trade is stil! one of 
“wait and see.” It is generally understood, however. 
that the control will be taken off on June Ist. and there- 
after the present maximum prices will become the mini- 
mum, and sellers will be able to ask as much higher price 
as the market will sustain. At the same time, there is 
some expectation that a revised schedule of prices will 
be issued to fix the minimum prices in all directions 
Another important point is the withdrawal of the approved. 
list of shippers to the Allies, which will allow all exporters 
to compete for any orders or sell to any firm irrespective 
of whether they have been shippers to that country. 
Another alteration in the export trading conditions pro- 
vides for the remission to the collieries of 2} per cent. of the 
merchant’s 5 per cent. brokerage on freight. The three 
months’ time limit on contracts has also been abolished, 
and for Denmark, Sweden and Norway in future prices 
will be quoted in sterling, and the condition requiring 
payment to be made through the Board of Trade for these 
countries is now withdrawn. For Holland and Spain 
contracts are still to be made in the currency ot the respec- 
tive countries, and payment made through the Board of 
Trade as hitherto. The stagnation in forward business 
continues. Inquiry from abroad is generally, however, 
somewhat stronger than it was a week ago. There are 
reported to be some good lines on the market. Tonnage 
at the moment is in fairly ample supply, but there is still 
some fear of a shortage next month. However, collieries 
are all able to go ahead with work on orders in hand. 
Demands on home account continue very extensive. In 
fact, a number of applications for licences for export have 
been turned down this week, owing to the necessity of 
protecting the home domestic and industrial requirements. 
There are, however, indications that this policy may have 
to be quickly revised, as there are a number of collieries 
to which export outlets are essential. Quotations all round 
for neutral business are firmly adhered to by producers, 
and in some respects Durham manufacturing qualities 
are stronger than they were. It is reported that there are 
some heavy orders for coking coals circulating, and, sub- 
ject to future arrangements, they are being pressed. It is 
stated in this connection that 70s. has been refused many 


.times for good qualities. F gures generally for neutrals 


remain at 90s. for best steams ; seconds, 85s.; smalls, 60s. 
to 70s.; best gas, 70s. and upwards; Wear special gas, 
72s. 6d. to 75s. Bunker coals are in request, but quiet 
and awkward in movement. For neutrals 67s. 6d. to 70s. 
and for British boats 50s. remain the current ideas pending 
developments. No improvement is perceptible in the coke 
trade, and makers are anxious to secure export orders, 
as the local consumption is not nearly sufficient to absorb 
the production. Prompt buyers can obtain good quelities 
at 65s., with a possibility of a further discount for either 
patent or beehive qualities. For gas coke the market is 
quiet, and values steady at 70s. 








SCOTLAND. 
(From our own Correspondent.) 


Allan Line ‘' Centetiary.” 


ON May 24th, 1810, there appeared in the Glueyne 
Herald a notice stating that the brig Jean, Alex, Allan, 
master, would elear frem Greenock far Quebee on June lat, 





Thus were initiated the Allan Line services between the 
Clyde and the St. Lawrence. 


Position of the Seotch Oi] Companies. 


The chairman and managing directors of the 
Scotch Mineral Oil Companies, at a meeting held last 
week, decided to ask the Government to receive a deputa- 
tion to put forward the various aspects of the situation 
and the prospects of the companies. The position of the 
companies has changed very considerably, from a share- 
holders’ point of view, since the signing of the Armistice, 
and it is contended that the trade is no Jonger a profit- 
making industry. While wages and the cost of fuel and 
materials have risen considerably the value of the products 
has fallen. The price obtained for Scottish oil is regulated 
by the price at which the foreign competitor can deliver 
equivalent products in this country. Scottish companies 
have to mine shale and retort it before they 
reach the point at which their competitors start. 
The natural crude oils from abroad can therefore be 
delivered at the refineries at a cost of a few shillings per 
ton, while Scottish crude oil now costs as many pounds. 
The Scottish mineral oil industry has now reached a point 
at which the cost can no longer be met by the value realised 
for the products, and unless some relief is obtained the 
mining and retorting of crude oil may have to be dis- 
continued. 


Kearney Mono-rail under the Clyde. 


The Kearney High Speed Railway Company has 
placed a proposal before the Glasgow Corporation to install 
its system of mono-rail in the harbour tunnel under the 
Clyde, which is at present worked by the Corporation. 


Pig Iron. 


The Scotch pig iron trade is strong in all branches, 
and during the past few days prices show a tendency to 
advance stil] further. Hematite and foundry grades are 
particularly scarce, and though overseas inquiries are 
becoming more numerous business is effectually limited 
by the available supplies, and foreign consumers have to 
be content with small consignments. The inflow of 
Indian and Chinese pig iron to the home market is a 
possibility fully anticipated along with the expansion of 
freight accommodation. : 


Finished Iron and Steel. 


There appears to be little doubt that the prices 
in vogue at present are seriously affecting sales. Both 
home and foreign inquiries for material are numerous, but 
results show that business either does not follow or that 
orders are reduced to the utmost limit. The present 
basis of pig iron gives little hope of easier values in manu- 
factured steel and iron, and in the meantime American 
material continues to increase in volume. The steel 
works, meantime, have still a fair quantity of home orders 
on hand. Plates are in particulerly large request and 
joists are a good market. Sectional material is scarce, 
however, and mills are not too well placed at times in this 
respect. Orders for sheets are plentiful and export is 
beginning to show more life. Malleable bar iron makers — 
are still working on home orders, and are likely to do so 
for some time, as prices are not at all conducive to an 
opening up of overseas business. In small lines, such as 
bolts and nuts, dogspikes, and rivets, good business is 
being done, which is only limited by an occasional shortage 
of materials. Indications point to a general broadening 
out of the export trade, and it is needless to say that this 
would be universally welcomed. The Near East is appar- 
ently responding to the new conditions, and some business, 
though small, has beer done in railway material, bar iron, 
structural sections, and machinery. Some movement is 
also reported from Australia: and New Zealand. Both 
the latter, however, seem more attracted at present by the 
values ruling in the American market. 


Coal. 

There is an easier tendency now apparent in the 
Scotch coal trade. Supplies seem to be more easily secured, 
and in some instances consumers are able to put fuel into 
stock, a proceeding which has not been possible for a long 
period now. Deliveries of household coal and industrial 
sorts are well maintained and shipments are also of fair 
proportions. The number of steamers at the Fifeshire 
ports shows no diminution and the loeding turn is about 
a fortnight. First and third-class F.feshire steams are 
particularly busy. In fact, all qualities of coal are easily 
disposed of with the exception of drosses. The aggregate 
shipments from Scottish ports during the past week 
amounted to 173,976 tons, compared with 151,346 in the 
preceding week and 135,728 tons in the same week last 
year. Ell coal, f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 
35s. to 37s.; steams, 34s. 6d.; treble nuts, 30s.; doubles, 
29s.; singles, 28s.; first-class screened navigations, at 
Methil or Burntisland, 36s. to 38s.; first-class steams, 35s.; 
third-class steams, 3ls.; best steams, at Leith, 33s. 6d.; 
secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Production. 


HomeE consumers practically without exception 
have no doubt been expecting that coal supplies would 
this summer be much more freely obtainable and that 
there would be no necessity for limiting quantities, and, in 
fact, that control to a very large extent would be removed. 
The statement, therefore, of Sir Auckland Geddes: that 
he greatly feared it would be necessary either to reduce 
the supply of coal to industry and for domestic consump- 
tion or restrict to a greater extent the amount exported 
will have come as somewhat of a surprise and cause no 
little disappointment. The continued decrease in the 
ovitput per person empl6yed at the mines is a very serious 
matter, particularly in view of the fact that en July Lath 
next the heura of workers are to be reduced fram eight 
ta seven, while, furthermere, praduction will during the 
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summer months suffer materially owing to holiday taking. 
There are to-day more men working in the mines than has 
been the case since 1913, vet on the basis of the returns 
for the first three months ef this year production for 1919 
will be less by nearly four million tons than the total 
quantity raised in 1918. The position is undoubtedly 
very serious, as decreased production means increased cost, 
a fact which a large section of miners do not appear to 
appreciate. Their idea apparently is solely less work and 
more money, so that there will be more employment for 
a larger number of men. It is to be feared that the current 
year’s experiences will go a long way to substantiate the 
contention that higher wages mean lower output. Much 
is heard of proposals which will give the miners an incen- 
tive to get out more coal, but they do not find their echo 
on the labour side to the extent that is desirable. There 
the preference appears to be for establishing a higher 
minimum, which is disastrous to increased production, 
as workmen are too prone to “ rest ’’ upon the minimum. 


Colliery Managers’ Status. 


Practically every. class of workman engaged at 
the collieries has been up in arms of late concerning its 
financial position, and now comes the turn of the colliery 
manager immediately that details are published concern- 
ing the remuneration he gets, which will no doubt cause 
some surprise. As pointed out by one member, the wages 
of the miners have gone up 110 to 120 per cent., but no 
manager in South Wales has had an increase in anything 
like the same proportion. It is in fact contended that 
quite a large number of managers are getting less than the 
miners, which is a condition of things calculated to create 
& feeling of contempt among the workmen and to prejudice 
discipline. 


Week-end and Extra Pay. 


Disputes of one sort and another are continuing 
to crop up in the coalfield with a frequency which causes 
serious apprehension. The conditions generally appear to 
be unstable and unhealthy. One question which has 
absorbed a good deal of attention of late is the demand 
for extra payment for week-end work. The men con- 
cerned are pressing their claim, but it is hoped that some- 
thing will be done before the breaking point is reached. 
The question has been before the Ministry of Labour. 
and in a letter to the secretary of the South Wales Miners’ 
Federation, read at a recent meeting of the Executive 
Council, Sir Robert Horne pointed out that the Coal Con- 
troller and he were of opinion that the matter could not 
be dealt with sectionally. There are workers of similar 
classes performing similar functions throughout the whole 
of the coalfields in the United Kingdom, and any decision 
which is taken must affect all those workmen. Sir Robert 
advised the South Wales Miners’ Federation to lay its 
ease before Sir Richard Redmayne. who is now dealing 
with certain matters which have arisen out of the report 
of Mr. Justice Sankey, and the Executive Council of the 
Federation has decided to adopt this course. 


Bunker Coals. 


An important point arising out of the recent 
directions which the Coal Controller issued concerning 
the sale of coals for bunker purposes has now been cleared 
up as the result of a direct inquiry made at the Coal Con- 
troller’s Department. Under the directions dated the 
8th inst. Schedule A was made to operate as minimum 
prices for coals for vessels of all nationalities, but a question 
eoncerning the broker’s or merchant’s commission on 
re-sale was not clear. Formerly in the case of sales for 
allied vessels the intermediaries’ commission was a matter 
of arrangement between the parties and in the case of 
sales for neutral sales a minimum commission of 5 per cent. 
had to be charged. Now, however, the Coal Controller’s 
Department makes it clear that no fixed rate of com- 
mission has been prescribed under the new directions, 
and the matter of commission, whether for coals for allied 
or neutral vessels, is entirely one of arrangement between 
the parties concerned. Since then the Coal Controller 
has issued a further instruction to the effect that fishing 
vessels are to get their bunker coals at Schedule A prices, 
which in their case are to be fixed and not minimum charges, 
so that there will be no excuse for fish supplies costing 
more on the score of the cost of bunker coals. 


Tin-plate Busi ness. 


The announcement is made that Welsh tin-plate 
makers have accepted an order from France for 350,000 
boxes of tin-plates of all sizes on the basis of 31s. 6d. per 
box, and that in doing so they have made a sacrifice of 
about 2s. per box in order to retain the business, as the 
Americans quoted low to get a footing in the trade. 
America has already obtained European orders, especially 
for Spain and Portugal, and it is reported that a sub- 
stantial quantity—about 12,000 boxes—have been dis- 
charged in this country. The position is without doubt 
very serious from the point of view of competition, which 
is keener now than at any time since trade was lost to 
America owing to the McKinley tariff. Unfortunately, 
the tin-plate workers do not sufficiently realise it. The 
cost of production has now reached a point which is not 
healthy for the future, yet the demands of labour are 
incessant. To-day—Friday—the Tin-plate Industrial 
Council meets to consider over 130 claims, many of which 
are for 100 per cent. advance of wages and an alteration 
of conditions which increase costs of production. The 
number of tin-plate and sheet mills at work last April 
was 437, as against 316 twelve months ago, thus showing 
that employment has improved: but the export trade in 
April was only about 25,000 tons, compared with 64,000 
tons in 1913, so that there is much leeway to be made up, 
and it must not be overlooked that prices have fallen. It 
is also reported that Messrs. Baldwins, Limited. tin-plate 
manufacturers, &c., are investigating the possibilities of 
Canada and the acquisition of works at Toronto. Mat‘ers 
are yet in a preliminary stage, but it is not a healthy sign 
that such a well-known company should be giving atten- 
tion to expansion of works abroad, and the only inference 
is that the conditions at home compel them to. 





Housing Schemes. 


The air is full of housing schemes and there is 
much diseussion concerning the need for energetic efforts 
to cope with the demand for accommodation. So far, 
however, it is contended that in this district there is more 
talk than actual progress in meeting requirements. Mr. 
Lleufer Thomas, the chairman of the Welsh Housing and 
Development Association, which has recently been carry- 
ing on a campaign, stated last week-end that the first 
thing Cardiff Corporation should do was to ascertain its 
task and to publish at once statistics as to the present 
population and the number of inhabited houses in the city. 
He believed that 3000 working-class houses were required 
in Cardiff. With a view to planning the larger Cardiff 
on right lines a City Commission should be set up, con- 
sisting of five members of the City Council and a similar 
number of members from outside in order to receive 
evidence and suggestions. 


Current Business. 


The coal market continues to display remarkable 
strength and the demand is well in advance of the supply. 
Collieries are fully stemmed for the next few weeks, and 
there is no indication of any relaxation, particularly as the 
miners are to have three days’ holiday at Whitsuntide, 
which means that there will be comparatively little work 
all that week and a corresponding falling off in output. 
At the present time it is difficult to pick up even small 
parcels, and so far as business ahead is concerned, very few 
colliery salesmen are prepared to quote. In the case of 
business for allied countries they prefer to wait until the 
Coal Controller carries out his proposal to remove the 
maximum from Schedule A, and instead of this schedule 
being a fixed list of prices making it a minimum scale. 
There is no definite information as to when the maximum 
is to come off, but it is believed to be on Monday next. In 
a few cases colliery salesmen are indicating 10s. above 
Schedule A for forward shipment, but the majority prefer 
to hold off. As regards neutral sales, some salesmen are 
asking about 5s. above the old Schedule B for Spain, but 
they adhere to this schedule for South American business. 
Bunker coal prices are also firm and range about 7s. 6d. 
to lis. above Schedule.A. There is more talk of con- 
tracting for supplies over periods of six and twelve months, 
but here again most coalowners see no reason in being in 
a hurry to book up. It is, however, reported that some 
business has been done for these periods at from slightly 
under 5s. to 7s. 6d. above Schedule A. The patent fuel 
trade is very busy and makers are so well booked up that 
they are not quoting, as they must wait to see what their 
small coals are likely to cost them. The coke market is 
firm and makers are quoting 5s. above the neutral schedules 
for fresh business. Pitwood supplies have come along 
so freely recently that the quantity now is quite excessive. 


Newport. 


Monmouthshire collieries are fully booked up 
and the tone of the market for these qualities is very firm. 
Work was resumed at the Ebbw Vale collieries this week. 


Swansea. 


There is little or no change in the anthracite 
market, large and machine-made qualities of the lower 
grades being obtainable for early loading without much 
difficulty. The tone is rather quiet. Rubbly culm rules 
steady, but duff is an inactive market. 








Latest News from the Provinces. 


MIDLANDS AND STAFFORDSHIRE. 


The Colliery Strike. 


A SUMMARISED table of the situation in the Earl 
of Dudley’s collieries strike reveals the following interesting 
facts. Ten of his lordship’s collieries employing 4000 men 
are already idle. Industries dependent upon these mines 
for fuel include five iron and steel works. including the 
Earl’s celebrated Round Oak Works at Brierley Hill, 
employing altogether between 15,000 and 20,000 hands, 
and they will all be at a standstill in a few days. His 
lordship’s pig iron plant will be closed down for «t least 
eight months, since the furnace will have to be entirely 
blown out and its re-lighting and re-lining will be a pro- 
longed and costly affair. An important chemical works, 
@ railway wagon building concern, and the Kidderminster 
carpet trade, which draws its coal exclusively from his 
lordship’s collieries, will also, it is feared, be brought to 
a standstill. The men’s union threatens to extend the 
dispute to all the collieries in the South Staffordshire area. 


WALES AND ADJOINING COUNTIES. 
New Directions for Sale of Coal. 


THE new directions as to the sale of coal, which 
are expected to be issued very shortly by the Controller, 
are reported to contain provisions not only removing the 
maximum from Schedule A applicable to allied countries, 
but to make an alteration in the remuneration of coal 
exporters, whose commission will be 2 per cent., as against 
5 per cent. on the f.o.b. price of coal, with a minimum of Is., 
and this will apply to all coals irrespective of destination. 


Strike Settled. 


The skilled workers at the Dowlais Steel Works, 
Cardiff, numbering about 160, who have been on strike 
for about ten weeks, have settled their dispute. 


Purchase of Standard Ships. 


Lord Glanely, head of the Tatem Steam Naviga- 
tion Company, Limited, has sold all his old steamers and 
Pp a number of standard ships now under con- 
struction. No details of the transactions are officially 
announced, but it is understood that-the vessels sold num- 
ber about six, worth close on £1,000,000, and that about 





twelve standard ships have been bought. These, on the 
basis of current values, involve the sum of over £2,000,000 
According to the last balance sheet of the company fo; 
the year.ended June 30th, 1918, the company’s invest. 
ments in shipping, railways, and Government securities 
amounted to close on £3,000,000. 


Tin-plates. 


The tin-plate market rules quiet, comparatively 
little business being arranged. Quotations are on the 
basis of 34s. per box net f.o.b. Swansea for I.C. 20 « 14, 
Other quotations :—Sheet and tin-plate bars, £13 10s, 
per ton f.o,t. makers’ works ; block tin, £236 10s. cash, 
£230 10s. three months ; copper, £79 2s. 6d. cash, £79 5s, 
three months; Spanish lead, £23 cash, £23 5s. three 
months ; spelter, £35 15s. cash, £36 5s. three months. 








Ministry of Munitions Orders. 


MACHINE TOOLS, WOODWORKING MACHINERY 
AND TREADLE LATHES. 

THE Minister of Munitions ordered on May 23rd that the 
operation of the following orders should be suspended 
from that date until further notice :— 

The Machine Tool and Power Machinery Order, 1916, 
dated August 28th, 1916. 

The Woodworking Machinery Order, 1917, dated June 
5th, 1917. 

The Treadle Lathes Order, 1918, dated April 15th, 191s, 








CATALOGUES. 





Gent AND Co., Limited, Faraday Works, Leicester.—Bulletin 
No. 34. Illustrated pamphlet describing the Pulsynetic time 
mechanism and apparatus, 

Joun I. Toorxyerorr anp Co., Limited, Woolston, Sout} 
ampton.—Exeeptionaliy well got up and illustrated catalogue 
of the firm's water-tube boilers and oil fuel gear. 

Arcaipatp D, Dawnay anv Sons, Limited, Steelworks. 
road, Battersea, London, S.W. 11.-—Illustrated deseriptive 
pamphlet dealing with various types of aeroplane hangars. 

Houurncs and Guest, Limited, Thimble Mill-lane, Birminy 
ham.—ITllustrated price list and catalogue of vertical and hor: 
zontal hydraulic pumps—-hand, belt. geared and motor-driven 
~—also of hydraulic accumulators and other accessories. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. R. MILitettr, who was recently engaged for some year: 
with Siemens Brothers Dynamo Works, Limited, Manchester, 
has been appointed by the Electric Construction Company. 
Limited, of Wolverhampton, as its sole Lancashire agent 
Mr. Millett has opened oftices at 30, Cross-street, Manchester. 


Mr. Artur H. Port, M, Inst. C.E., M.1.E.E., informs us that, 
having resigned his position as general manager and engineer to 
the Metropolitan Electric Tramways, Limited, and the London 
United Tramways, Limited, he is starting in practice as a con 
sulting engineer. He is still retained by the companies mentioned 
in an advisory capacity. His address temporarily is care of 
Messrs. F. W. Hayne and Co., 80, Bishopsgate, E.C. 2. Tele 
phone number, London Wall 9574. 


Mr. J. Mircuett Monerierr, M. Inst. C.E., asks us to state 
that bix permanent London office is now 33, Old Jewry, E.C. 2 
Owing to the Government still holding his Newcastle office 
he is unable to fix his address there for the moment. He has 
taken into partnership Captain John W. Goldson, M.C., who was 
for a period of over ten years a senior member of his staff before 
the war, also his son, Captain Alan Moncrieff, M.C., R.E. Mr. 
Goldson will for the present be in charge of the Newcastle office. 








ACETYLENE AND Evectric WeEtLpino.—Lieut. R. Beckett, 
R.E., who is assisting in the organisation of a technical college 
for the British Army of the Rhine, will be obliged if manufac- 
turers of apparatus for acetylene and electric welding will 
communicate with him, giving him particulars of their products. 
His address is 2nd Army College, Cologne, Army of the Rhine. 


INDUSTRIAL Essay Comrretirion.—Unity, 64, Victoria-street, 
London, 8.W. 1, the organ of the National Alliance ot Employers 
and Employed, offers prizes amounting to £200, presented by 
Sir Robert Hadfield, Bart., for the best essay on either of the 
following subjects :—‘* A Practical Scheme for the Joint Develop- 
ment of Industry by Capital and Labour,” ** The Most Effective 
Means for the Prevention of Unemployment,” ‘‘ The Most 
Effective Means for the Prevention of Industrial Disputes.” 
First prize, £100; second prize, £50; th rd prize, £10; eight 
prizes of £5 each. The Committee of Award will consist of the 
Right Hon. Fredk. Huth Jackson, P.C., Chairman of the National 
Alliance of Employers and Finployed ; the Master of Balliol 
College, Oxford; the Right Hon. Arthur Henderson, P.C. 
Essays must not exceed 3000 words in length. The competition 
closes on August 30th, 1919. 


Tar Royat Sanrrary Institrore.—The Royal Sanitary 
Institute announces that it has been decided to hold a Congress 
at Neweastle-upon-Tyne, from July 28th to Angust 2nd next. 
The President of the Congress, which has been arranged at the 
invitation of the Lord Mayor and Corporation, will be the Duke 
of Northumberland. The arrangements for the meeting will 
include, in addition to a presidential adaress, a lecture on 
‘** Marine Hygiene,” by Deputy-Surgeon-General Sir Robert 
Hill, and «a popular lecture on *‘ The Heritage of Health,’ by 
Sir Robert Philip. There will be sectional meetings for the 
reading and discussion of papers relating to (a) Sanitary Science 
and Preventive Medicine, President. Professor G. Sims Wood- 
head; (4) Engineering and Architecture, President, Major- 
General Sir G. K. Scott-Monerieff ; (¢) Hygiene of Maternity 
and Child Welfare, President, Sir Leslie Mackenzie ; (d) Personai 
and Domestic Hygiene, President, the Lady Mayoress of New- 
castle; and (¢) Industrial Hygiene, President, Sir Thomas 
Oliver. There will also be conferences betv.een I., Representa- 
tives of Sanitary Authorities, President, Councillor C. T. Stable- 
forth; II., Representatives of Port Sanitary Authorities. 
President, Alderman G. C. Coates; III., Medical Oificers of 
Health, President, Professor H. R. Kenwood; 1V., Engineers 
and Surveyors, President, 1’. W. A. Hayward, M. Inst. C.E.; 
V., Veterinary Inspectors, President, James Maleolm: and 
VI., Sanitary Inspectors and Health Visitors, Presidents, 
William Hudspeth and Miss FE. Orange. Visits have also been 
arranged to take place during the Congress to waterworks, 
sewage disposal works, isolation and other hospitals, and other 
plares of sanitary interest. 
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Asbestos. 





Krom an interesting pamphlet written by Messrs. 
Rowell and Allen and published by Turner Brothers 
Asbestos Company, Limited, we learn that the earliest 
references to asbestos are one by Pliny—linum vivum, 
the funeral dress of kings—and another by Plutarch, 
who refers to the “ perpetual ” wicks used in the lamps 
of the vestal virgins, made from ‘‘ Carpasian linen,” or 
more correctly of asbestos mined in Cyprus. The early 
writers all supposed that the fibre was of vegetable origin, 
but Marco Polo in the thirteenth century states its origin 
correctly as @ mineral found in the Urals. Cremation 
cloths and winding sheets have been found in ancient 
tombs made from very coarse asbestos yarns, and the raw 
material for these was probably obtained from the Italian 
Alps, which was the only important source of commercial 
fibre until the year 1878, when the great quarries in Quebec 
started operations ; the latter are now the main source of 
supply. 

the name is derived from the Greek a-sbestos, meaning 
not extinguishable, or unconsumable. The Latin word 
for the same mineral is amianthus. It is applied loosely 
to a number of fibrous minerals, but “ asbestos” now 
means the white fibrous mineral whose mineralogical 
name is chrysotile and which forms over 90 per cent. of 
the asbestos used commerically. ‘*‘ Blue asbestos” is a 
different mineral whose name is crocidolite, and “‘ asbestic ”’ 
is the short amphibole semi-fibrous type of mineral used 
for making fireproof plaster and paint and which cannot 
be spun into threads. 

Asbestos is a mineral found in narrow veins lying usually 
in the massive serpentine rock of the Cambrian geological 
period, but sometimes in the Laurentian serpentine in 
crystalline limestone. The veins are anything from a mere 
streak up to several inches in width, and anything above 
lin. would be considered a good vein, especially if the 
fibres stretched across the vein without a break. The 
serpentine rock lies on the surface, and holes are drilled 
in it about lin. diameter with compressed air mining drills 
to a depth of 2ft. or 3ft., and a charge of dynamite is placed 
in the bottom with the fuse or electric wires attached. 
The hole is then plugged with suitable clay or sand and the 
charge exploded. In this way a large mass of rock is 
blown to pieces, and the pieces of asbestos “ rock” or 
“ erude ” are picked out of the broken mass, cleaned up by 
chipping of any rock still adhering with a hammer, and 
packed in bags and sent to the factory. 

The crude lumps and mill fibre arriving at the factory 
are cleaned and sorted by machinery which separates all 
the rock and grit, and the material is then made into 
fine fibre something like cotton wool. The complicated 
machinery of the textile trades is used, such as opening and 
carding engines, spinning, winding and doubling frames, 
to produce yarns or threads of varying thickness and 
strength, which in turn pass to the looms for making cloth 
and the plaiting machines for making ropes and packings. 
Another branch uses papermaking machines and hydraulic 
presses for the manufacture of sheets, tiles, and paper, 
and yet another department uses a large variety of machines 
for the manufacture of sheets, washers, rings, and rope of 
compressed asbestos materials for the joints in steam 
pipes, oil pipes, boilers, engines, pumps, and hundreds 
of other purposes. 

About 85 per cent. of the asbestos fibre comes from a 
comparatively small district in Canada at the southern edge 
of Southern Quebec, near the United States border, and 
comprises the townships of Thetford, Broughton, Black 
Lake, and Danville. The next most important source is 
the Ural Mountains in Russia, while South Africa pro- 
duces all of the blue asbestos and some of the white variety. 
Small quantities of asbestos are found in nearly every 
country, including the British Isles, but not in paying 
quantities or of suitable quality. 

A million or more years ago asbestos was a viscous red- 
hot mass of volcanic slag, and this cooled and solidified 
to an igneous pyoxene type of rock found all over the 
world. This rock became permeated with spring water 
containing carbon dioxide gas, and the rock took the 
water into chemical combination and formed the well- 
known greenish-grey metamorphic rock, serpentine. 
There was still no fibrous vein, but the serpentine has 
practically the same composition as the asbestos which 
grows from it, and white chrysotile asbestos is always 
found along with its parent, serpentine. 

The formation of the fibre from the solid rock occupied 
many thousands of years and the details of the process 
are not clearly known, as they include some complicated 
physico-chemical reactions discovered by modern science ; 
but it is possible to say with certainty that the starting 
point was a very narrow fissure in the rock made by earth 
movement, causing a parting along a line of weakness 
which in the Quebec deposits is generally a line or streak 
of fragments of magnetic oxide of iron which were not 
dissolved in the original liquid volcanic mass. 

Th.s fine crack filled with water, which dissolved the rock 
face on either side, and the fibrous crystals grew in a very 
complex chemical manner in either direction, so that in 
all the Quebec veins the length of fibre never completely 
stretches from side to side of the complete vein, but is 
always broken somewhere by a particle of magnetic or 
other insoluble material. The chemical composition is 
double magnesian silicate with combined water, and as 
impurities ferrous silicate, aluminium silicate, and smaller 
quantities of lime and soda silicate. 

Each of the very fine silky fibres is a complete crystal 
like a slightly oblique rectangular prism. It is not round 
in section, but has four sides which measure somewhere 
about 28 one-millionths of an inch across—.0000028in.— 
and anything up to 3in. or 4in. long. It is the finest fibre 
produced in Nature, being about one-thirtieth of the 
diameter of cotton or silk fibres. 

The manufacture of asbestos is practically in its infancy, 
and new articles are required almost daily made of this 
material, and new machinery and methods have to be 
devised to manufacture them. The centres of the asbestos 
industry in Great Britain are Rochdale and London, and 
at Rochdale every kind of asbestos article is made by the 
largest works in Europe, while large quantities of asbestos 
goods are also made in the United States. 











British Patent Specifications. 





When: an invention is communicated from abroad the name and 
address of the communicator are printed in italic. 

When an abridgment is not illustrated the Speeification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








AERONAUTICS. 


125,559. October 2nd, 1918.—AxrRrororms, W. R. Douglas 
Shaw, 32. Charing Cross-road, London, 8.W. 1 

This invention relates to aircraft in which fixed aerofoils are 
employed. and also to aircraft in which the angles or attitudes of 
the aerofoils may be varied relatively to the thrust line. The 
drawing is a perspective view of a biplane wing system in which 
the triangular, or approximately triangular, shaped surface 
ABC is the top plane and the similar shaped surface D EF 
is the bottom plane. A BF, which would adjoin the fuselage 
of the aircraft, is the root of the system, and D E C is the wing 
tip. AC and DF are the leading edges of the top and bottom 
planes respectively, and B C and E F are the trailing edges. The 
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main point of the invention is that whereas the apex of the top 


E and into the catches J, whence it flows from the machine. 
During the re of the liquid a suitable coagulant or pre- 
cipitant is allowed to flow from the chemical tank P, past the 
regulating valve Q, and. into the upper end of the spindle B, 
where it is distributed in predetermined proportions, down the 
flutes L and into the casing A, through the holes M, one of which 
is opposite each flute, forming a passage through the walls of the 
spindle B and the tube E. Each hole M feeds the chemical to 
one of the com ments formed by the discs D, and the feed is 
distributed in that compartment by the fact that there is always 
slip, either forwards or backwards, between the rotating parts 
and the rotating liquid. The result is that the holes rotate 
relatively to liquid under treatment and distribute the chemical 
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uniformly over the inner surface thereof. The impurities are 
thrown out to the periphery by centrifugal force, assisted by the 
hemical, and are there deposited. The centrifuging in stages, 





plane triangle is at the tip of the plane, that of the bottom plane 
triangle is at the root. According to the invention. the con- 
verse arrangement may be adopted. Where it is desired to 
provide an aerofoil with an adjustable angle of incidence the 
following arrangement can be adopted. ABCF is a rigid 
structure rigidly attached to the body of the aircraft. The 
structure C D EF, in itself rigid, is pivoted about an axis C F. 
Rotation about the axis C F can be effected by adjusting the 
lengths of the bracing members AD and BE. In the case of 
aeroplane main planes the cables A D and B E might be extended 
and carried through a system of guides to a wheel or control 
lever in reach of the pilot.—A pril 24th, 1919. 


SWITCHGEAR. 


124,185. March llth, 1918-—Exzcrrico Hear REGULATING 
Switrcues, A. Buck, Hammerstrasse 20, Zirich, 
Switzerland. 

This invention relates to electric cut-in and cut-out switches 
in which a pair of elastic arms furnished with resistance wiring 
and formed of two differently expanding metals are adapted 
to make and break contact with a fixed pin or screw so as to 
control an electric current for uniformity of temperature. 
Switches of this kind have the disadvantage of a sluggish cutting- 
out action and sparking, from which results an interruption of 
current only after heating in excess of the predetermined tem- 
perature, and a gradual oxidation of the contacts, which renders 
the action of the switch uncertain. In this present arrangement 
of the switch, in which resistance wire is not required, it is 
claimed that a quicker cutting-out action is obtained, which 
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obviates these defects The free end of the spring arm A is 
fitted with a contact screw which touches the free end of the 
spring arm B. Each spring is composed of two superposed 
united metals, such as brass and steel. The spring A has the 
brass on the inside of the steel bar, while the spring B has the 
metals inversely arranged, this being the essential feature. 
The action is as follows :—-With the circuit closed the brass 
expands more than the steel ; consequently the spring A, with 
its brass lining at the inside, spreads its end, while the spring B, 
with its brass lining externally of the steel, contracts its end. 
so that the ends of the contact springs move in opposite direc- 
tions. By this arrangement the free ends of the contact springs 
separate more rapidly than when only a single spring and a 
stationary contact screw are provided. Thi; device, it is 
claimed, can be made in smaller forms than those of other known 
heat regulator;.—-Aprii 24th, 1919. 


WATER PURIFICATION. 


125.502 April 16th 1918.—CreNTRIFUGAL WATER PURIFIER, 
R. A. Sturgeon, 18, Festing-grove, Southsea. 

This invention relates to centrifugal machines for the purpose 
of clarifying liquors generally, and more particularly for the 
purpose of sterilising water by centrifugal action combined with 
precipitation. The conical casing A is mounted on a tubular 
spindle B. The upper end of A is provided with a conical trap C 
to catch the liquid under treatment, which passes from the tank 
above the apparatus. Mounted on the spindle B is a tubular 
member, which carries the piston E and the dises DD. The 
alternate discs D do not reach the periphery of the casing, 
while the intermediate discs make a joint therewith, thus form- 
ing a series of separate compartments one below the other. 
The piston E is provided with a suitable joint, so that no liquid 
can pass between its periphery and the inner side of the casing A, 
the lower part of which is cylindrical. A hand wheel F is pro- 
vided to raise and lower the piston E and the discs D. Inside 
the hollow spindle B is a solid bar provided with flutes L at its 
upper end, the ridges between the flutes forming a joint with the 
inside’ of the spindle B, so that the flutes form longitudinal 
passages within the spindle. The spindle B, casing A, and parts 
connected thereto are driven through suitable gearing O. The 


liquid under treatment enters the machine through the trap C 
and flows past the-peripheries of the discs D and back towards 
the centre and through holes near the centres of the discs and 
eventually out of the machine through the holes H in the piston 


with separate introduction of chemical between each stage, is an 
essential feature of this invention. After running for a period 
it will be desirable to wash out the centrifuge. is is done by 
slowing down or stopping the machine, screwing down the hand 
wheel F so as to cause the discs D to be clear of the periphery 
of the casing A and the piston E to uncover the holes N, which 
are formed through the wall of the casing A at its lower end. 
Water is then passed through the machine while rotating to 
flush it completely. The water swirls round the periphery of 
the casing A, thoroughly cleansing it, and escapes through 
the holes N.—April 16th, 1919. 


125,537. June 2I1st, 1918.—Frxinc CorrucaTEep SHEETING, 
D. Macqueen Gray, 2. Knowe-terrace, Lambhill, Glasgow‘ 
W. Sharp, and B. B. Donald. 

This is a tool for fixing roofing sheets to metal purlins by means 
of headed rods, which are bent round the purlins instead of 
being threaded and secured by nuts. The appliance comprises 
a frame which is shaped to suit the section of the purlin and has 
an extension to hold the fixing rod close up to the sheeting. 
Working in conjunction with this frame there is a lever A swing- 


N° 125,537 




















ing on a pivot B_ The lever is held in the position shown by 
the ful. lines, and the rod C slipped in place. The lever is 
swung on the pivot and the rod bent round the purlin, in which 
position it is temporarily secured by means of a pin passed 
through the hole D. The lever is then slid to the opposite end 
of the slot E, in the case of an I purlin, and the closure of the rod 
completed. Fig. 1 shows the device for use with I purlins, and 
Fig. 2 as it is arranged for angles or T’3, while Fig. 3 shows the 
rod bent round an I purlin.—April 24th, 1919. 


125,532. June llth, 1918—WarTeR Supply Fror GRINDING 
WueEExs, H. E. Jackson, Limited, Campbell-street, Leicester, 
ani HE. Jackson. 

A dise A, keyed to the same spindle as the grinding wheel B, 
is partly immersed in water, and thus will, when revolved, throw 
some of the water through an opening into a casting which is 
arranged to form a reservoir at a higher level than a point at 
which the water is required to be discharged for the purpose 
of cooling the material being ground. The disc, which is without 
blades of any kind, may be entirely plain or have a groove cut 
round its periphery, runs through the water very smoothly and 
lifts enough water to a required level without apparent vibration 
or any appreciable amount of extra power. There are no valves 
or glands to get out of working order, as is the case with pumps, 
pa the trouble of the grit from the grinding wheels,. which clogs 





any kind of pump or valve, is entirely done away with. The 
main body of water rests in a large bow! or container, so arranged 
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that when the bowl is quite full the level of the water is below 
the lowest part of the grinding wheel, thus making sure that it 
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is impossible for a portion of the grinding wheel to rest in water 
and ome heavy on the one side, and consequently out of 
balance.—A pril 24th, 1919. 


125,539. June 28th, 1918.—Grinpine Screw-curtine Toots, 
H. H. Harley, The Coventry Gauge and Small Tool Com- 

y, Warwick-street, Earlsdon, Coventry. 

This is an attachment for generating the clearance angles of 
serew-cutting tools on plain grinding machines On the top face 
of a block A there are three guide pegs or stops. One guide 
peg B is on the longitudinal centre line disposed between the 
clamping screw C and the position of the work, and the other two, 
E F, are disposed equidistant from the centre line beyond the 
clamping screw. The angle a line through the single peg B 
and through one of the other two pegs E or F makes to the 
centre line may, for the purpose of forming the clearance angle 
on @ screw-cutting tool, be 12 deg., but this may be varied 
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according to the angle required for different tools. The tool D 
is clamped by the L-shaped clamp G and screw C against the 
pegs on one side of the centre, and one face is ground off. The 
tool is then reversed and placed on the other side against the 
pegs on that side—the L clamping piece being turned about— 
and the reverse face is ground off. The grinding is thus per- 
formed horizontally, and the angle for the sides of the tool is 
given by the inclination of the face of the block, and the clearance 
angle by the pegs B and EF. The arrangement of the pegs is 
the same for cutters for different standard threads, but the block 
is replaced by another similar one with a different angle, such as 
28 deg. 13.1/; min. for a Whitworth thread, 24 deg. 1.1/, min. 
for a B.A, thread, and so on.—A pril 24th, 1919. 


LIGHTING AND HEATING. 


125,533. June llth, 1918.—IncanpEscent Etecrric Lamp 
Howpers, B. M. Drake, 66, Victoria-street, Westminster, 
S.W. 1, and Drake and Gorham, Limited. of the same 
address. 

This invention relates to lamp holders fitted with a wire coil 
as a holder for the lamp cap, the latter being screwed into or out 
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of the coil. The object of the present design of holder is to 
facilitate the release of the lamp from the holder. In the figure 
the coil A is secured to an insulating block B having a central 
contact C. The coil is enclosed in a cylindrical casing D of 


engage with that of the coil; this lamp cap has the usual central 
contact F. As a means for releasing the lamp cap from the 
gripping action of the coil holder a gap is provided between the 
free end of the coil and a stop G on the wall of the casing D. 
This stop will automatically prevent the coil from further par- 
ticipation in the backward movement of the lamp holder and 
is so situated that a certain amount of reverse movement takes 
place before contact is made between the free end of the coil 
and the extremity of the slot. Vibration will not bring the 
stop into action. but unscrewing by hand will automatically 
release the lamp from the gripping action of the coil. Alterna- 
tive arrangements of the automatic stop are described in the 
specification.—A pril 24th, 1919. 


MISCELLANEOUS. 


125,516. April 24th, 1918.—-Execrric Arc Furnaces, F. H. A. 
Wielgolaski, Odins Gate 1, Christiania, Norway. 

It is a well-known fact that highly heated and electrically 
ionised air and other gases are comparatively good electric 
conductors, whereas cold and non-ionised gases oppose a very 
high resistance to the electric current. To this circumstance 
is due the fact that under ordinary conditions it is extremely 
difficult to stretch out long electric arcs into double shape, 
because the air between the legs of the arc becomes so heated 
and ionised and thereby also such an electric conductor that the 
electrical energy may with comparative ease strike from one 
leg of the are across to the other one. The present invention 
relates to a method and describes arrangements for electric arc 
furnaces, which not only constitute an independent arc-exten- 
sion method, but with the magnetic extension of double or 
multiple electric arcs will assist such extension to a high degree, 
and in such a case it will be assisted also itself by magnetic 
influence. It is seen that the furnace space has a compartment 
for each arc leg A, and these compartments are, for the whole 
length of the furnace space, in connection with each other through 
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slots B, which are bordered by the surfaces C. These slots serve 
as passages for the are bight during the extending operation. 
| The arrows indicate how the gases pass into the furnace space 
through the openings in such a manner that the arc legs are 
always held separated by the incoming comparatively cold and 
badly electrically conducting gases with which the slots B are 
always filled. The gases may equally be blown in indirectly 
between the arc legs as,for instance, shown at D. It is only 
necessary that the gases be blown in throughout the entire 
length of the furnace compartment, and in such a way that the 
gases will rotate in each compartment proper. In this case the 
comparatively cold and non-ionised gases will pass alongside 
of the walls of the furnace compartments and round the are legs 
and will also pass between the arc legs and into the slot between 
the furnace compartments The circumstance that the arc 
during its extension must always pass with its bight through 
the badly conducting gas portion in the slot between the furnace 
compartments, whereas the bight as soon as the arc is fixed will 
pass up into the good conducting top plate or into the good con- 
ducting gases, will result in stabilising the arc to a high degree. 
The specification contains a number of alternative arrangements 
of the furnace.—April 24th, 1919. 


125,522. May 11th, 1918.—Avuromatic ConTROL or ELecrric 
Furnace Exrecrropes, C. C. Gow and D, F. Campbell, 17, 
Victoria-street Westminster. 

When reversible electric motors are used to control the posi- 

tions of the electrode: in an eleetric furnace the motors, if 

automatically controlled, are usually energised intermittently 
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and impart corresponding movements to the electrodes until 
the required adjustment has been made. If a considerable 
movement is necessary before the normal conditions are 


time under unfavourable conditions, and, on the other hand if 
the fluctuations to be controlled are of small extent the correc. 
tion applied may be in excess of the requirements, and oscillatin, 

movements causing “ hunting” of the regulating apparaty. 
may ‘asily take place. It is claimed that a better regulation 
would be afforded by a continuous movement of the electrode 
in the required direction, more especially if the speed of the 
movement varied according to the extent of the adjustment 
required. For this purpose it has been previously proposed 
to move the electrode by means of a supply of pressure fluid 
controlled by a valve operated by an electro-magnetic devicg 
energised by a current obtained from a current transformer jy 
the load circuit or shunted from that circuit, a variable resistance 
in the latter case being inserted in order to obtain a hand 
regulation. The arrangement in the present invention is shown 
in the figures. -The primary winding B of current transformer A 
carries the whole or a constant proportion of the current in the 
electrode D. The secondary winding C of the transformer 
energises the electro-magnetic device E. The plunger F of this 
device controls, by the rheostat G, the current in the circuit 
supplied by the battery H. This circuit includes a solenoid K 
controlling the plunger connected to the valve L, which in its 
normal position closes both the inlet and outlet ports shown. 
If the electrode current rises above the predetermined value 
the plunger F is moved to the left, increasing the resistance G, 
so that the solenoid K is less strongly energised and the valve L 
is moved to the left by a spring to open the inlet port and supply 
fluid pressure to the cylinder M, which raises the piston and with 
it the movable electrode D. If, on the other hand, the current 
falls below the predetermined value the fluid in the cylinder M 
is exhausted through the outlet port and the piston descends 
by the weight of the electrode or by the action of a spring. A 
variable resistance N is connected in parallel with the auto- 
matically adjusted resistance G and is set by hand to a value 
which causes the operation of the valve L to oceur at the required 
value of the current in the primary winding of the transformer A, 
Modifications of the arrangement applying it to two or three 
electrodes are described in the specification.—A pril 24th, 1919, 








Forthcoming Engagements. 





TO-DAY. 


Tue ILtuminatinGc EnGingEeRInG Society.—Koyal Society 
of Arts, John-street, Adelphi, W.C.2. Discussion: ‘* The 
Gas-filled Lamp and its Effect on Illuminating Engineering,” 
to be opened by Mr, F. W. Willcox. 8 p.m. 


INSTITUTION OF MecuaNIcaL ENGINEERS.—Institution of Civil 
Engineers, Great George-street, Westminster, 8.W. 1. Dis- 
cussion on the following paper will be resumed by Dr. Walter 
Rosenhain :—** The Mechanieal Properties of Steel, with Some 
Consideration of the Question of Brittleness,” by Dr. W. H. 
Hatfield. 6 p.m. 


MONDAY, JUNE 2np. 


INsTITUTE OF ELecTRICAL ENGINEERS.—Chartered Institute 
ot Patent Agents, Staple Inn Buildings, High Holborn, W.C. 
Intormal meeting. Discussion, ** The Vicious Circle of Increas- 
ing Prices,"’ to be opened by Major Keneim Edgcumbe. 7.30 p.m. 

‘Tue Society or Encingers.—-Geological Society, Burlington 
House, W. Lantern Lecture on recent visit to France, by Mr 
A. Stewart Buckle. 5.30 p.m. 


TUESDAY, JUNE 3rp. 

ENGINEERS’ AssociaTion.---Connaught Room, 
Annual yeneral meeting, followed by 

11.45 aan. 
Tue Rontcen Soctery.—Royal Society of Arts, John-street, 
Adelphi, W.C. 2. Annual general meeting. 8.15 p.m. 
Tur INpustaiaL Reconstkuction Counctt.—Hall ot 
Institute of Journalists, 2 and 4, Tudor-street, E.C. 4. Confer- 
ence, ** Co-partnership in Industry,’’ to be opencd by Mr. E. H. 
Mundy. 6 p.m. 
Roya Institution or Great Britarn.—Albemarle-street, 
Piccadilly, W. 1. ** Listening under Water” (Lecture II.), by 
Professor W. H. Bragg. 3 p.m. 


Brrrisn 
Kingsway, W.C. 2. 
luncheon at 1.15 p.m. 


WEDNESDAY, JUNE 4ru. 


InsTITUTION OF LocomoTIVE ENGINEERS (MANCHESTER 
CENTRE).—Visit to Locomotive Works, Lancashire and York- 
shire Railway, Horwich. Train leaves Manchester (Victoria 
Station), 1 p.m. 


THURSDAY, JUNE Oru. 
Royat Socrery or Arrs.—John-street, Adelphi, W.C. 2. 


Indian Section. **‘ Aviation as Affecting India,’ by Brig.-Gen. 
Lord Montagu of Beaulieu. 4.30 p.m. 


FRIDAY, JUNE 6ru. 


Tse InstrrvuTion or ELecrricat Engineers: Scorrisu 
CentTRE. Special meeting, to take the place of Summer Outing, 
to be held at Aberdeen. 


Roya Institution oF Great Britarn.—-Albemarle-street, 
Piccadilly, W. 1. ‘* Atomic Projectiles and their Collisions with 
Light Atoms,” by Professor Sir Ernest Rutherford. 5.30 p.m. 


WEDNESDAY, THURSDAY, FRIDAY, AND SATURDAY, 
JUNE 11ru, 121s, 137, anv 141TH. 
Sourn-EasteRN Union or Scientiric Societries.—London. 

Annua! Congress. 


WEDNESDAY, THURSDAY, AND FRIDAY, JUNE 18ru, 
19TH AND 20ru. 


INCORPORATED Municieat Exectricat AssoctarTion.—Ips- 
wich, Annual Convention. It has been found necessary to 
make the dates for the Convention as above instead of the dates 
previously announced. 


THURSDAY, JUNE 19rx. 


Tue InsriruTion or Minine EncGInEEers.—Rooms of Gro- 
logical Society, Burlington House, Piccadilly, W. 1. General 
meeting. 11] a.m. 


THURSDAY AND FRIDAY, JUNE 267TH anp 277x. 


British WaTERWORES AssociaTION.—Leeds. Summer general 

ting. M d on “ The National Control of Water 
Sources,” by Mr. C. G. Henzell, to be read and discussed ; also 
the formation of ‘‘ The Joint Industrial Council for the Water- 
works Undertakings Industry.” 





THURSDAY, FRIDAY anp SATURDAY, JUNE 26rn, 277TH 
AND 28TH. 


Instirution or Monicrpan anp. County ENGINEERS. — 
Birmingham. Forty-sixth annual general meeting and con- 








insulating material, and the lamp cap E has a screw thread to 


obtained the installation may be working for some appreciable 
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India Office, Whitehall, 


. 
PUBLIC 
3lst May, 1919. 
5 > al 
The Secretary of State 
for India in" Council is prepared 
> mere TENDERS from such persons 
y be willing to SUPPLY— 

8 TREL KEYS FOR SLEEPERS. 
The conditions oa _ See Pon 
th rector-General © res, India 
applica Shall Tenders are to be 
tye o'clock p.m. on 
be receivec 
Tender wil G. H, COLLIER, 
3486 Director-General of Stores. 


a. BOR 


BY DIRECTION OF THE ada BOARD 
and 


MINISTRY OF MUNITION 
National Shell F onging 
4 CARTRIDGE Seem Te cEEsene ACTORY, 
FOR OLE BY PRIVATE, TREATY, 
The following is a brief description :— 
SITUATIO. Fronting main road from the City to 
Broadgreen, Hutton, &c., about 
24 miles from the Town Hall, 
Goods Station a, Hill) i 
. and Station 
dge-lane) 4 mile. 
CONSTRUCTION cartridge Factory constructed in 
. with corrugated iron walls 
INGS —_ ‘roof with Sg sky 
light, area 11,470ft. super. 
Billet Forge, of similar construc 


ft. super. 
- built, with 
pg pan roof Pata ru 


6812ft. 
Shell oe ona Stores, ditto 
area 5857ft. super. 
Office Block, area PoaTott. 
Mess-room lock, area 





super. 
2490ft. 


super. 

The remaindercomprise Tool-rooms, 

Pump-house, Joiners’ Shop, and 

various auxiliary buildings. 

Total ground area of buildings, 

about 55,000ft. super. 

swe land is the property of the rporation = 

Liverpool, and it is believed a long lease could be 

obtained by arrangement, on favourable terms, for 
such portion as is required for factory purposes. 

SIDINGS . Five private sidings connecting 

with the L. and N.W. Railway. 


Elect 
Public ‘aeta. 


For 74 clerks. 


OFFICE 
COMMODATION 
COMMODATION For 166 persons. 

particulars may be obtained on aogtention 
to the DISPOS AL BOARD, Lands and Factori 
Section, Charing Cross Buildings, Wate 
London, W.C, 2. 3163 





BY DIRECTION OF THE DISPOSAL BOARD, 
ISTRY OF MUNITIONS. 


American Aircraft Factory, 
YWOOD. near OLD 


OLLIN HAM, LANCS. 
TO BE OLD BY PRIVATE TREATY, in ONE LOT. 
The following is a brief description :— 
SITUATION About 14 miles from Oldham 


Railway adjoins a portion of the 
site, and the nearest station is 
Moston, about 1-3 mile distant. 
= e Rochdale Canal adjoins the 


ry 
To’ al area about 114 acres, 
The principal rte comprise : 
Assembly Shed, 644ft. by 350ft., 
with extension 240ft. by 100ft.. 
constru in brick with steel 
principals, slated roof with con- 
tinuous roof lights and concrete 

Ooft. s' 
almost similar construction, area 
8446ft. super. 

Wing Store, 202ft. fl Lim 5 6in., 
ditto, area 15,453ft. 

Maintenance Shop, Li6tt. ae by 
Sift. 9in., with extension 
B6ft. Bin. by 4ift. 7in., area 
15,446ft. super. 

Canteen, 242ft. 6in. by 127ft., with 
extension 86ft. 6in. by 29ft. 9in. Se 
area 33,270ft. — 

‘o-storey build- 


eral Offices. 
ing. a, ee, SS Youn “by 46ft. lin., 

Bix "Erecting ‘Sheds. “four of which 
are unfinished, oe pono by 
120ft., area 360,000: supe! 

Two Spare-part Sheds both of 
w are unfinished, each 
40lft. Gin. by 121ft., area 
97,160ft. super. 

The Temainder of of the byilGings in 
clude Timber Shed, jler and 
Motor Garages, First-aid Ambul- 
ance, Compressor and Engine- 
houses, Boller: house for Heating 
Installation, to &c. 

‘otal ground area of buildings 
(finished _ E.. finished), about 
815,000ft. 

The erection ‘at the buildings was 
commenced 1918. 


Ja 
CONSTRUCTION 


POWER A} 

ligt ING ’ 
HEATING 
WATER 
SIDINGS 


Electric. 

Hot air and steam, 

From public main. 

There are ample private sidings in 
the works which are connec 
with the Lancashire and York 


Further particulars, wei pee may be obtained on 
Fevication to the DISPOSAL BOARD, Land and 
ion, Charing Cross Buildings, Embank- 
W.c, 2, 3180 


actories Secti 
ment, London, 













BY DIRECTION OF THE DISP 
year BOARD, 
U MINISTRY OF MUNITION: %y 
pwo 


od Aerodrome, nr. Ramsey, 
HUNTINGDONS SHIRE, 

land DISPOSAL as a whole or the Buildings and 

itself which they stand without the Aerodrome 

There - buildings are of brick and breeze blocks. 

A age wee WDPlY and sewage disposal. In 

an Aerodrome, the buildings 

Storage, Sanatori Hg 













BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY MUNITIONS. 


lectric Baling Presses for Sale 

Y PRIVATE TREATY. 

A* NUMBER? * ELECTRIC BALING PRESSES 
suitable for— 


HAY, FIBRE, 

PAPER, HIDES, 

TEXTILE GOODS 
AND THE LIKE. 


The presses are of very substantial construction, 
designed to exert a total pressure of 250 tons by 
operating a movable table by an electric motor 
through spur gearing and wire ropes. They are at 
present fitted with stillages pavies an area of 520 
square inches, but these could be altered to suit any 
particular work. Complete with all = fittings, 
controllers and switchgear. For 0/500-volt and 
200/220-volt D.C. circuits. Apecevianie overall 
dimensions : height, 12ft.; floor space, . by 
7ft. 6in. Machines erected for demonstration can be 
seen by arrangement with ys CONTROLLER, Dock 
Equipment Section, D.B. Room 715, Hotel 
Metropole, W.C. ih nod Vistoris 8700, Ext. 314, 
from whom all information can be obtained. 3461 


BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS. 
° i ~\ ° 

500 H.P. Diesel Engine. 
0 FOR SALE BY PUBLIC TENDER. 

ONE ONLY 500 H.P. ‘* DIESEL ’’ ENGINE (NEW) 
with a ge parts and accessories, by Mirrless, Bicker- 
ton an 

Now lying at makers’ works, Hazel Grove, near 
Stockport. 

Tenders for above will be received up to 10 a.m. 
on 30th June, 1919. 

Tender forms oad ge to view can be obtained 
from the CONTROLLER, M.P. WD.) Section, ons 
Cross Embankment Buildings. WwW C..2. 


a8 he ielsieuli Offers raf 


SALE the Single-screw SLOOP 

ss. PEONY, lying at Grand Harbour, 

Tender forms, due for return by Tuesday, 1st July. 

may be obtained on application to the DIRECTOR of 

hee (Sales panes. Admiralty, Whitehall, 
3451 


1, quoting Schedule 
a8 A of German East Africa for the Railway 
Department for one tour of 30 months 
Service with possible permanency. Salary £300-£15- 
£400 per annum, with a temporary local allowance 
of 10s. per day. Free quarters and _ first-class 
passages. Liberal “leave in ieviend on full salary. 
Candidates, single, age between 25 and 40, having 
good railway construction and maintenance experience. 
should apply at once (by letter), giving brief details 
of age and experience, to the CROWN FO 











Assistant Engineer Re- 


QUIRED by the Administration 


B 





THE COLONIES, 4, Millbank, 8.W.1, quoting 
reference No. “‘M/G.E.A, 8832. 3515 a 
raughtsman Required 
for service on the Uganda Railway 
by the 


Government of the East a 
Protectorate for one tour of 2 ae 
no 








above 30¥ years of age. Salary £200 to £320 per 
annum, and a war bonus een to spomnsinetely 
leave in England on full salary. Candidates who have 
had experience in a civil engineer’s office and have a 
also of general engincering works, such as designing 
buildings, bridges, sheds, laying out of station yards, 
letter, stating age and experience, ROWN 
AGENTS FOR THE COLONIES, 4, Millbank. 
3514 4 
} gineering Vacancies in 
the Sea Defences Department of 
FOREMAN of WORKS with 
oo - mass concrete construction, setting-out 
ONES MECHANICAL FOREMAN for maintenance, 
repair and running of plant and equipment. 
of £400 per annum for 4 and £425 per annum for 
second year. 
COLONIES, libank, London, 8.W.1, stating 
age, qualifications, and experience, quoting ae 
REQUIRED by the Government 
of Hong-Kong for the ers oe 
with possible extension. Salary £200, pd megs to "230. 
Free passages and unfurnished quarters. Age 25-30, 
modern road construction, all branches, including 
asphaltic surfacing, tar paving, sett paving, and 
capable of measuring up and preparing statements o. 
work done; or be experienced in carrying out good 
take out quantities, including measuring up and 
preparing estimates of cost, with practical training 
and to ihe CROWN AGENTS FOR 
THE COLONIES. gé Millbank, London, 8.W. + = 
3584 


months, with possible extension. Single, 
£37. Quarters free of rent. assages and liberal 
general knowledge of mathematics and graphic statics, 
plotting railway locations, &c., ree apply by 
London, 8.W. 1, quoting M.8670 
British Guiana. 
THR 
of wo 
The engagement will be for two years with a salary 
Apply by letter to the © the CROWN AGENTS FOR THE 
Bor ()verseers (Second Class) 
Department, for a period o 
unmarried. ndidates should be experienced in 
general maintenance under a borough engineer ; 
class constructional and painting work, qualified to 
He gee el mt egg nters.—Apply, by letter stating 
ing M/8505. 





Dorset. Education Committee. 
by - YMOUTH ENGINEERING AND 
UNIOR TECHNICAL SCHOOL 

The folibwing ASSISTANT MASTERS are RE 
beri = to commence duty September next : 

) To teach English Subjects in Junior Technical 
School and Day Technical nnn ol Candidates should 
be graduates in Arts or Economics. 

(B) To teach ‘Mathematics and Experimental 
Mechanics. Salary for gradua £160, rising by 
increments of £10 to £230 and then by increments of 
£15 to £350. 

Allowance for previous experience up to a maximum 
of five years 

Vorms of application, to be completed and returned 
by June 18th, may be obtained from CLEMENT G. 
ONE, County Offices, Dorchester. 3458 


Borough of Kingston-upon- 


THAMES. 

TECHNICAL INSTITUT 

ANTED, an_ INSTRUCTOR for ths EVENING 
CLASSES in ELECTRICAL ENGINEERING, com- 
mencing the last week in September next, on one and 
possibly two evenings a week of 2+ hours each. 
Salary 7s. 6d. per hour. Applications, on forms to be 
obtained from the Technical Institute, stating age, 
qualifications, and teaching be ery together with 
testimonials, to be forwarded to undersigned. 





THE YARROW EDUCATIONAL FUND 
SCHOLARSHIP 
AND 
THE WILLIAM LINDLEY BEQUEST 
SCHOLARSHIP. 
[The 
0) 


Council of the Institution 


f CIVIL ENGINEERS are prepared to CO 
SIDER APPLICATIONS for a NOMINATION to teas 
SCHOLARSHIPS. 


The Yarrow Educational.Fund Scholars must be 
British subjects who, desiring to become engineers, 
lack sufficient means to enable them to continue their 
practical or scientific training. The scholarships are 
of a value varying from £50-£100 per annum. 


The William Lindley Bequest Scholar must be the 
son of a Corporate Member or of an jate of the 
Institution, between the age of 16 and 23 years, who 
is desirous of entering the civil engineering pro- 
fession, but whose means are inadequate to defray the 
incidental expenses. The scholarship is of the value 
of £40 per annum, 





The detailed peeetatione may be had on contention 
to the SECRETARY of the INSTITUTION of CIVIL 
ENGINEERS, Greet George-street, Westminster 
“PATENTS AND DESIGNS ACTS, 1907-1914. 

MOTOR PLOUGHS. 
[he Proprietor of British Letters 


Patent No. 20,475 of 1914 is PREPARED 
to SELL the PATENT or to LICENSE British Manu- 
facturers to work under it. It relates to a motor 
plough in which there is a spade disc connected 
the driving wheel of the plough. 

Address : BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
_3471 # London, E C1. a; 


PATENTS AND DESIGNS ACTS, 1907-1914. 
GELATINE EXPLOSIVES. 


[he Proprietor of British Letters 
Patent No. 17,205 of 1913 is PREPARED to —" 4 
the PATENT or - LICENSE British Manufacturers 
work under it. It relates to an explosive constituted 
by mixing oxidising salts with a gelatine formed by 
dissolving collodion cotton in a liquid nitrate of 
toluene of a certain class. 
Messrs. BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 

London, x . 3 


NTS AND DESIGNS ACTS, 1907- 
MANUFACTURE OF NITROGEN “AND 


CARBON DIOXIDE. 
Tre Proprietors: of British Letters 


‘0. 5097 of 1915 is PREPARED to 
SELL the PATENT or to LICENSE British Manu- 
facturers to work under it. It relates to the manu- 
facture of nitrogen and carbon dioxide from unburnt 
carbonaceous substances a. —4 a... aa: passing the 
mixture through heated ref! terial. 
Address : BOULT, WADE 2 rr TENNANT, 
111 and 112, Hatton-garden, 

_3509 # London, E.C. 1 


_* PATENTS *AND DESIGNS ACTS, 1907-1914. 
IMPROVEMEN'1 IN VEGETABLE 


PRESSES. 
The Proprietor of British Patent 


106,478 is PREPA’ED to SELL the 
PATENT or roo — 


ddress : 
wr a. 








J haria Water Supply Scheme. 


—TENDERS for the gg nl 

and DELIVERY of. WATER PIPES (Cast 
Steel or Reinforced Concrete), up to 21in. Be 
together with Sluice Stop Valves, &c., to 
be used in wer age ge with the pires. If of cast, iron, 
the total weight of pipes will be about 15,000 tona. 
The total length of pipes of all sizes will be about 
102 miles. Sealed Tenders, accompanied by a deposit 
nl t.. sterling (or equivalent —. ich ll be 
soon as possible 


to uns tenderers 
eee the contract is let, will be vesdived Baw the = 
of Mesers, Sir Alexander Binnie, Son 
39, Buckingham Gate, Westminster, 3.W. 1, up to 
mid-day on the 81st July, 1919. 

Copies he form € Tend 


ler, contract agreement, 
specification and bills of quantities may be obtained 
by sending in an Cpa with a deposit of £6 
nenmne (or equivalent sum) for each copy applied for, 
vo Messrs. Sir Alexander Binnie, Son ne Deacon, 
‘mi. 8. . and such 


me Board’. does not bind itself to accept the lowest or 


any Tender. 
(Signed) T. L 
Chairman of the wh hacia Water 
Board, D) 


3404 bad, E.LR. 


Metropolitan 





Water Board.— 


R THE bigens 4 STORES 


AND EXECUTION OF WO c. 
The Metropolitan Boar prepared to 
receive TEND for the SUPPLY of the under- 


od commencing Ist August, 1919, to 3ist March, 


1920, as the rd may decide :— 
Tender No. 
1. Bricks, Firebricks, Slates, Cement. 
2. Brushes and Brooms. 
3. Cast Iron Pipes and peppinn Castings, 
5. Cotton ) ino Engine Wipers. 
6. Hemp, 
8. Iron and Steel. 
9. Ironmongery and Tools. 


; Brass, Copper, Zinc, and Glass. 
. Meter Repairs 
: Oils (Lubricating). 
Oilman’s Sundries. 

ings, Rubber Goods. 
Paints, Colours, and Varnish. 
. Scrap Iron, Purchase and Removal of. 
% Small Iron Castings 


20. Screw- — Sie > Perales and Stop Vaives. 
. Sluice V: 
ber. 
35. Weighing Apparatus 
25. a, Lamps, Electric Wire and Acces 
80! 

Tenders must be made on official forms, which may 
be obtained from the Chief Engineer, 2, South-place, 
Finsbury, E.C.2, on or after Wedn y, the lith 
June, 1919, by personal application or on receipt of a 
stamped addressed brief envelope. 
Applicants should refer to the number of the 
ee bessd — forms are requi: 

Ten ust be sent under sealed cover, addressed 
to the om Clerk of the Board, Metropolitan Water 

» South- place, | Finsbury, E.C. 2,’’ endorsed 

. ae for * and must be delivered at the 
offices of the Board not later than 11 a.m. on Wednes 
day, 25th June, 1919. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

A. B. PILLING. 


Clerk to the eet 
2, South-place, Finsbury eww. E.c, 
28th May, 1919. 








Radelite Education Committee. 


TECHNICAL SCHOOL 
WANTED, a GRADUATE ASSISTANT MASTER 
for combined duties in the Junior Day Technical 
School and os gh Technical Classes, to commence 
duties in September next. 
Principal sablects “Physics, Engineering Drawing, 
Handicraft — Wor k). 
ary g to previous experi- 
aan but not ancending £255 per annum; increments 
be yr ag to Lancashire County Scale, to a maximum 
£450 
Applications, endorsed ‘‘ Technical Assistant 
Master,’’ stating age, industrial and teaching experi- 
ence, and by not more than three recent 
testimonials, - in my hands not later than 
25th June, 1919. 
8. MILLS, 


Secretary for Education. 
3567 





e 


Council Offices, Radcliffe. 
June 4th, “i919. 


U niversity College, Notting- 


HAM 
DEPARTMENT OF ENGINEERING. 


LECTURER IN panigsoosemng ENGINEERING. 
APPLICATIONS are INVIT. for the POST of 

LECTURER in ~ al den "ENGINEERING, ata 

commencing salary of £250 

Particulars and forms of sopiestion, which should 

be returned not later than June 18th, may 





to work un lates to ae operated 3508 
senor” Th oye ee f th 4 . t : d th 

ether. The ms 0 upper two and the z 
Yegetables bein being compressed between the two per- South Staffordshire Water- 
ora’ 

Address : 'BOULT, beng A and TENNANT, or EEMOLES. 

111/112, tton-garden. 
don, E.C. The South Staffordahire erworks gy 

A. London 1 | Invire TENDERS for TWO “BOREHOLES. te te 


imultaneously at their Mabie’ Brook 


constructed 
sages Station, Chorley, near Lichfield, Stafford 
Copies of conditions, specification, schedule of 
prices, and form of Tender may be obtained, and 
drawings giving — of strata, may be 
inspected on gage 
FRED. J. DIXON, M. Inst. C.E., 
—: in-Chief. 
mm, Paradise-street, Birmingham. 
June 2nd, 1919. 3498 





ROCKBRE AKING. 


se Cork -Harbour Commis- 
SIONERS INVITE TENDERS for the PUR 
ASE of a NEW LOBNITZ ROCKBREAKING 
Gare consisting of a 25-ton ram to work to 50ft. 
under water, with tripod, guide frame, lifting winch 
and rope. 
e gear can be ingpected at the Commissioners’ 
Works at Cork, and the drawings at the Engineer's 
Department, Commissioners’ Offices at Cork. 
Tenders should be receiv before 1 p.m. 
Wednesday, June 18th, 1919. 
The Commissioners do not bind themselves [to 


on 


accept the highest or any Tender. 


Order, 
JAMES LONG, 
Sec: 


Cork Harbour Commissioners’ Offices, 
Custom House-street, Cork, 
May 30th, 1919. 


By 
retary. 


3456 * 





obtained from 
J. E. SHIMELD, 
Acting Registrar. 


Continued Page II. 





[Jniversity of London. 
GOLDSMITHS’ CoE. 

NEW CROSS, S8.E. 

ENGINEERING AND BUILDING DEPART- 


MENT. 
APPLICATIONS are INVITED for the POST of 
LECTURER in PRACTICAL MATHEMATICS, Com- 
mencing salary £150 to £240 per annum, according to 
experience and qualifications, rising by £15 incre- 
ments to £300 and then by £10 increments to £400. 
A war bonus of £39 per annum is_at present paid in 
addition. 
Candidates must have had some experience in 
teaching and should preferably have had some 
engineering experience. They should also possess a 
University onared or its equivalent. 

Applications to be sent on or before June 24th to 
the ACTING WARDEN, from whom further par- 
ticulars may be obtained. 3487 


Wigan and District Mining and 


AND TECHNICAL COLLEGE 
pt a tet) are olge a the VACANCY of 
HEAD OF MECHANICAL FE NGINEERING DEPART- 


Commencing salary £400 per annum. Salary scale 





SITUATIONS OPEN 
Page II. and III, 


SITUATIONS WANTED 
Pages III. 


MACHINERY, &c.. WANTED 
Iv. 


FOR SALE, 
Pages VIII. and CIII. 


AUCTIONS, Pages IV., XXXV., and CX" 


PREMISES TO LET OR WANTED 
Page IV. 


WORK WANTED, Page CIII. 
MISCELLANEOUS, Page CX. &e. 
RECONSTRUCTION, Page CIII. 





under revision. 
Particulars may be obtained from the PRINCIPAL, 











. London, W.C. 2, 





H. T, ROB BERTS. 
3533 


NUMERICAL INDEX TO ADVEB- 





to whom applications should be seut not later than 
Tuesday, 24th June 3419 


TIGEMENTS, Page CIX. 





ll 


THE ENGINEER 








PUBLIC NOTICES 


SITUATIONS OPEN (eontinued) 





JUNE 6, 1919 











SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continues, 





TRADE WITH INDIA. 


ENGINEERS and 
India 


wi Home or 

SE. G_OUT OWN REPRES. 
8. ‘AN to India.- 
Advertisers have a very good existing Indian 
connection, ample accommodation and 
stom facilities ; 


ren 
periods, on nominal terms, assist pepewrantes ve, 
and is desired submit invoices on latter 
collect seientines. and arrange vemitenposs to 
—_ ee Sor a@ remuneration .percentage) 
on turno 

Ad veationss would help sepetmentetive with 
me aang and cor 
ice sepeeding likely Indian nagers. soo 


= —_ 
ia) Machine Tools, (by 
En Tools 








Tool “Steels an “Small gi 
generally, (c) Steam Fittings, (d) Wire Ropes. 
4e) Woodwor! (f) Water Softeners 
Fitters, ¥ Brass and 
Tass 


of eering ucts. 
Address, in first instance, $432, The Engineer 
Office. 3432 D 





SITUATIONS OPEN 
ANTED, a peltetie MAN to Act as ASEESART 
in large Ironstone id and B 





thoroug! 
therewith. State age, experience and salary required. 
—Address, 3573, The Engi fice. 3573 a 


ANTED. a Smart Reliable MAN, GE 
SMALL FOUNDRY and ENGINEERING 
WORKS, East ee during the holidays. Draw- 








gr bo Seaeage J REQUIRED to Control 


ction Work, compris- 
ing Buildings and Plant. ts must be 
experienced men aepler posts; they must 
also possess hg ical and practical tra‘ ining 
and So cana capable ot controlling men and exercising 
supervision over contractors and material, 
bl State full experience, 
ay with age and saiary required.—Address, 3536, 
vragen 3536 a 








ponden Age 25 
particule, to Z. F. 373. care 
street, E.C. A 





ECHANICAL ENGINEER REQUIRED in London 
shop employing a dozen hands, 


but capable of 
considerable apenas; . groersios Pea — ane 





TED, TWO First-class DRAUGHTSMEN for 


the Sheffield district, accustomed to Steel Works 





GINRER snd DRAUGHTSMAN 
Ee Onee with Perle E QUIRED ap 











Address, stating ng age. sgxperience, and salary Veatit lating and Pi Work Tk ‘of all Heating ang 
requited, $441, The Engineer Office. 3441 A has had’ ex perience in controlling abot wits 
D MECHANICAL — RE | be preferred, al not essential, 

Shave with some | knowledge ry his — iiscoe i the’ suitable, Poxition ote 
Work.—Re' stating age, experience and wages) fui] carers, wee t ¥,. ng Tess, giving 
routed, Sieh The ngs Se rs oe = ired, &c., 3525, @ ahe Enginser Office, mY 
HTSMAN.—. ell-es m in the a NR 
\XPERIENCED dy and TOOL DR: 
D*Liverpoot district, at, p recon. PE REOUIRED by frm apectaticing ‘AUGH urs 


resent engaged in 
E the SERVICES 

HTSMAN, accustomed to 
ring. he will be a 4 mg 
manent pos! le and le man, 
when vy . suitable situation, is willing to tS vemsis 
and improve it. age, training, and with whom 
employed (say, for the ya five years), also name of 
present employer, which will be treated in wee 
—Address, 3371, The Office. 8371 Aa 


RAUGHTSMAN.—A Big ; Concern Near Liverpool, 
at gies going in for several large extensions, 








Stamping Work an: wo Degetes : Ww in the way of Des! ms Dovernseeyery 

Sica, ifn, Slcethas eT oe aa | mpurg anne mans aa te 

ou a pil- 

Aire. 360 So) ae le Saal ae Ms fall’ details ‘of technical 
ETALLURGIST WANTED for Non-ferrous Tube . or ee 

Works, able take full scienti ie: se epee, 





bility for ail presenese in_ copper 
gressive job only for firs 


't-class 
details, experiena. qualifications, 
uired.—The YORKSHIRE COPPER 


| ere FIXER, Used to Automobile Engine or or 
Aeroplane Engine Work, REQUIRED by large 
Engineering Firm East London. abehateee 
giving full Box 


particulars, to_ be 
** A.V.E.,”’ c.o. Davies and Co., vane. BE 3. 








—LARG MECHANT! 
REQUIRE. the SERVICES 


ng experience vantage. 
Permanen tion po & with full Bong 
3549, The Engineer Office. 3549 a 


ESPONSIBLE POST MANAGER of their 








re-| DP or HTSMEN, ASSISTANT, _ Bi 
of Lema and Steam Cranes. 41 

—State age, . and salary wasnt Ge = JOuN 
M. "HENDERSt IN and CO., Aberdeen, 8337 a 


RAUGHTSMAN. — CHIEF DRAUGHTSMAN 

WANTED, baving good experience in Design of 

all classes of Wooden Motor Boats.—Address, stating 

age, —a. and salary required, to 3532, The 
Engineer Offi 3532 a 


RAUGHTSMAN, ENGINEERING, REQUIRED for 
8. London.—Apply, HIGGS and HILL, Ltd., 
Crown Works, S South 1 Lambeth- road, 8.W. P530 4 








Deas Experienced in Jig and_ Tool 
Design, WANTED for Coventry. Also ONE used 
to Plant Work. Particulars and salary req 

Address, 3528, The Engineer Office. 3528 A: 


AUGHTSMAN, First-class Man, Experienced in 
Designing Lay-out Arrangements of Mechanical 
ar iante. pEQURED for 

















ings, estimates, mee, and control about 25 INDIAN OFFICE is offered by leading firm of Handling and Conveying 

hands.——Address, with remuneration per week, 3545, | B UFACTURERS. Gentleman with London, 0 “oftioe of Address. 

The Office. 3545 a || public school ol _etecation desirable, and with sound The Engineer Office. ~ 3060 i : 
0 ring, | 2060. a 


. & Whole-time SECRETARY to an 

im t Association ineering Em- 

ployers in the North of England. A substantial salary 
ith offices and 


° staff pro 
apply by ietter, stating 


age, ex and salary expected, 
addressed to essrs. an INCENT, 
Soliciters, 20, Budge-row London, E.C. 8374 








a 
Preference Pr to applicant having oo experi- 
ence in India, with good con Govt. 
departments and mining firms. pase y Runny 3497, —_ 
Engineer Office 3497 


R°kbve ESTATE in F.M.S. REQUIRE WELI- 
EDUCATED YOUNG MAN, about 24 years of 
practical ledge of machinery es 
SSuusTaNT. Passage ¥- and bungalow accom- 
Four years’ agreement. ape. 





RAUGHTSMAN, HEATING ENGINEER, Capable 
of Getting Out Scheme, High and Low Pressure. 





State age, experience and salary required. — 

3565, The Engineer | Office. 356. 
RAUGHTSMAN (MARINE ENGINE) | WANTED 
by Shipbuilders at Shanghai; must be a 


Senior or Leading Hand ; experienced in Design and 
ogee of Taking Full ‘Charge of Engine Drawing- 
—Reply by letter, stating age, salary required, 














MOTOR ENGINEERS, bar tty <i> ti invited “detail, 

an for | cations in in stating salary required, to rience ies of testi- 

LABORATORY, on STEEL ANALYTICAL WORK. | K.E. 707, care Deacon's, ‘Lendenhall-street, H.C: 3. with ful to." DRAUGHTSMAN," 0. “Abbott's. 32, 

ce, 2: rs Eastch 

‘Address, 3540, The Engineer 3540 4 = rs — see Se 

ALESMAN WANTED by Firm Tron and Steel JGHTSMAN EQUIRED (Lancashire) for 
—— by Firm of Commercial Motor Vehicle S* =e and Engineers in Manchester qo dial Ww Works; must 
facturers, HEAD PROGRESS MAN. and ex of ~ trade mathematician, and able to take out quantities ; 
Previous ee ed and cecal — Sie eorenin sad state gee snd, seve | scoastumed to ineking working Growing. Siete 
GO. Hudderstield. Lta., Rerrier Works. Hud = oy ane epeienee—Ae sical engin ee A 


3447 A 





yaaa by Leading Engineering Insura’ 
pany, additional 

cants must be p 1 engineers, 

training, and have full er 

hydraulic lifts and be capable of writing clear — 

on condition. Commencing salary eo at i 

mg gue age and experience, 34 

neer 


~The Eni 





jANTED, Experienced CO) 
with practical kno 


travel abroad ; pref 
Address, giving f = pet and salary required, 


yo MANAGER, ASSISTANT WORKS MANA- 
GE. MACHINE SHOP FOREMAN 


: a ience on lifts 
and cranes preferred, but not a State experi- 
ence and salary required.—Address, 9, The Engi- 
neer_Office, P519 a_ 





RAUGHTSMAN ~ REQU TIRED, to be Responsible 

for Design of Jigs and Tools for Internal Com- 

bustion Engine Work.—Address, stating age, experi- 
ence and salary required, 3563, The Engineer - 
_ 3563 a 

















Wa. a GENERAL DRAUGHTSMAN, with RAUGHTSMAN REQUIRED, with "Experience in 
experience in Hydraulic pe pore —Apply, by D the eo — Machine Tool A — a 
letter, stating age, experience, a: L and for Repetit Pro- 
the HYDRAULIC ENGINEERING oo" "ltde Chester. duction. 2 ~ state fully — weiner’ 
wre ve 3449 A | ence ieee and. 50 iene, . = paaet peste ehep 

ANTED AT ONCE, Thoroughly Capable | ©PeTience and a soun = a eee oe 
W UGHTSMAN [ECHANI 26 to 35.—Write, Box T.F., 25, 
TRICAL INSTRUMENT WORKS yg So Pa “Daily “Telegraph.” Shetieid. ters. 
tion—Apply, stating age, experience, and salary ith Knowledge of 
required, to 8, G. BROWN, Ta. Instrument Works, PAVGETEMAS. Saat Man, with Knowled 3 
Willesden-lane, North Ac 3. P523 Machine Too: ower ees 4 


Acton, 





Box 22, c.o. Dawson’s, 121, Cannon-street, E.C. 4. 
3484 a 
JANTED for 
public school 


\ ,NEER, not over 25, 
d ts.—Address, Box ~ ie 
c.o. Dawson’s, 121, Cannon-street, London, * hy 


INDIA, Young ELECTRICAL ENGI- 
bachel 








Wee. for Iron _and Steel Works, a aac 
,)) MECHANICAL ENGINEER for outside duties. 
int up: completion of 





extensions in progress: must be 
good disciplinarian.—Address, 
ualifications, with references, 





ENGINEER. capetic 
of taking complete control of the plant now 

and to carry in 

su. 





JANTED IMMEDIATELY, Competent ENGINEER 
to TAKE CHARGE of PROGRESS DEPART- 





3489 
W UNDER canons 
MANAGER for firm man . Fine 
ee Bolts, &c.; of taking charge if 
good o -—Address full ° 
in onl pone > A, 3474, The Engineer Office. 3474 4 











W4NzzD. TRAVELLER for x ENGINEERS, 1 Man- 

district, for Pumps, &c. State age, 

salary required.—Address, 7, The 
a 


ANTED by Firm of London Engineers, a 

RAUGHTSMAN, having e 

and Distilling Plant.—A 
Office. 





WVANTED by Large Firm of 
Vehicle Manufact' 

par- 

ing experience, age, and salary 

aR to CLAYTON and CO., HUDDERSFIELD, 

Ltd., Karrier Works, Huddersfield. 3823 a 








experience, and 
and CO., Dock-road, 5 


7;ANTED. DRAUGHTSMAN, Used to 
Speed Reducing Units: should be well “7 
< => 
jations: Manchester district. 


ere: ery 
The e Engineer O' Office. 


VANTED. ENGINEERING Sa A 
in the and Man 








of of Cargo and —_— Winches, Windlasses, and 
ing Gears. None but first-class men need Bnei: 


Age, ag fa and wages.—Address, 3479, a 
neer Office, 347: 





enced DRAUG ~ ym Accus 





eee Sees dite 

own iD 

ADVERTISEM <2 PR fs os 
a 


ro fidenti 1 A Seana 

con wae “ —Apply, 
SEN piv sia Davis Co., 
Advie. tou, 30 and 81, St. ‘Swithin's lone, ‘London. 





PPLICATIONS are INVITED for the POSITION 

of ASSISTANT to ENGINEER of large Works. 
bacco should have Drawing-office and practi 

preferably in Iron or Steel Works and at 

Gollieri eries.. Applicants should state age and training 

in detail, present position, end salary reauired, and 

be accompanied by copies of test: tovtimoutuls, wh. ch yi 
be returned.—Address, ‘‘ FOUNDRY,” Wm 

Porteous and Co, Advertising Agents, Giasgow 

$422 a 


SSISTANT an i Good Theoretical 
and practical trai: ning, RE UIRED; must be 

capable of Taking Control of oa FS and 
paring Designs; knowledge of Blast Furnaces, Steel 
odern Design of Mills 


Plant, Coke Ovens, and 
essent: dress, stating wages and sampatom, 
with references, $411, The Scoginesr Office, 3411 


SSISTANT to worse. ARAGER WANTED in 














Yorkshire district, wi: ex: in the 
economical production and Lifting 
Machinery ong RE — be re. well up in 
stating age. see, full ererient and sal: in. fid 

ice, 
3445, The 1 Engineer Office. pins considence, 
| hge ss gt REQUIRED to CONTROL MANUFAC- 

TURE and ACT as TECHNICAL ADVISER to 


Large Firms Producing Heavy Engineering Machinery 
—_ have wide cxpetianss in Steam and Mechanicai 





] Shop Practice and in Handling Skilled 
Labour.—_Wilte. ~ oy” we . Sells os 
Fileet-street, London. a oa 5667 A .- 





[,. XPERIENCED PROGRESS MAN. 
EX pee poem” by Midland firm a = 
of small interchangeable 


systematic application essential.—State 


and selary Rpinings to Bor 618, Willing’, ia, 


Strand, London, We. 2. 





WW’ Xomed Experi 
ed to Centrifugal Machin Hydro 
Ext 08. BROADBENT “ana ONS. Ltd. 
Huddersfield. 3543 A 
ANTED, Pipes CRANE DRAUGHTSMAN, 
experienced in Structural Work.—Apply. stating 
and salary, to CHIEF iGINEER. 
Stothert and ‘Pitt, Lta., Bath. 2289 a 
ANTED, First-class TOOL-ROOM CHARGE 
have had e 











3. must in 
tion Press Tools of a high ch gg ye 
improving position for a really good all-round —_ 
ress, 3568, Engineer Office. 3568 a 
ANTED for Wi in Chatham D 
trict, good CIVIL ENGINEERING DEAUGHTS- 
+ one accustomed to the 


MAN Design 

Steel Work eT dedi. stating age, experience, 
required, and enclosing copy of recent testi 

monials, to Box 467, Willing’s, 125, Strand, ead b 





w= IMMEDIATELY, TWO _ First-class 
DRA ae preferably a experince 
in the Lay-out of Modern 


¢ 8 
positions offer exceptionally = pean pects to suitable 
men —— He, the first gene giving full per- 
ticulars experience, and salary requ 
$492, The 1 AA Office. 3492 a. 
JANTED, in _—. Office, eee: 


one with shop Fgh referred ; 
ledge ngineering as ‘Applied to Architectural Work 
desirable. —Address, giving experience, qualifications, 
age and salary required, 3473, The Engineer io. 
as 


ANTED, JUNIOR DRAUGHTSMAN with Crane 
Work experience, also ——— to! 
‘ater and Conveyor Work.—State experience, age 
fall to ROBERT DEMPSTER and 
SONS. Ltd., Elland. 3504 4 


MAN for Midlands, State experience and salary 
required.—Address, 3226, The Engineer Office. 8225 a 
ANTED TWO Experienced DRAU GHTSMEN for 
large Iron and Works in the Midlands ; 
lant absolute! Fon ghes yF mle ®, 
7 y ae 
Engineer Office. te 

















Plant, REQUIRE 





is and 
ence in buying wed will be an advantage ; “South 
London district.—Apply by letter only, Box ‘92, ¢.0 
Gosden’s, 11, Henrietta-street, Covent Garden, ‘w.c 
P467 a 
UGHTSMAN " (Structural) aEquae AT 
ONCE, London district ; 


——- and Detailing Steel - gouty Builgings 





&c.; must be competent, theoretical an 
practical man.—Address, stating — — 


experience, &c., 3583, , The Engineer Office. 
UGHTSMAN WANTED, ——. = Thor- 
conversant with latest des and regula 
tions on Rollers.— Address, urs particulars 
ee 00, She Sestncer 
ems hy! —~ ae Beowtares in the 
pe ag hE cy Ft 
ving particulare. 
salary required, $145, Engineer Office. 3145 a 


RAUGHTSMAN WANTED for MACHINE TOOL 
DESIGNING. London area. Progressive posi- 
tion to first-class man = Welte. » stating Se 











“ aoe Fe oe 4 ae and 
ngines.—. ress, stating age, experi 
required, 8505, The Engineer Office. 


| et LADY TRACER, Used to | Mechanj 
and neatness essentia), Applic 
ants must have had some years’ experience, and § 
be capable of supervising other tracers. § ould 
hen can start.—Address, 8422, The Engine 
8423 4 


Comm 
and a 
__ 3505 4 


end w. 
Office 
iT-CLASS L LEADING DRAUGHTSI - 
RED by jarge firn DRAUGHTSSEN ‘3p 
conversant with latest practice in High-clags i 
ign. Able to take ope When neces 
sary. Good pi and salary to right men, Also 
JUNIORS for ETAILING, —healy, stating 
experience, and salary required, to 3341, ™ at 
neer Office. 





00D DRAUGHTSMAN 
well acquainted with Motor Car 
Engine and Aeroplane Engine Work, 
Good salary and good working conditions. 
Applications, giving full particulars of 
experience and salary required, toxzether 
bo) —t of any testimonials, to be 
a oa 


WANTED, 


The ASSISTANT SECRETARY, 
Peter Hooker, Ltd. 
(The Gnome and Le Rhone Engine (o.), 
Blackhorse-lane, 
Walthamstow, F. 17, 
3436 4 


— CONSTRUCTIONAL 


NDIA. DRAUGH TSMAy 
be an ay with good theoretical training nq 
experience in Bridges, Trusses, and Generj 


Struct Steel Work. Age 23 to 30, single.—Reply 
full re to ZG. 574, care Deacon's 
Leadenhall-street, E.C. 3521 4° 
IG AND TOOL SLA DeLAT. —A VACANCY 
for a fully qualified JIG and 100, 
DRAUGHTSMAN in the works of a large Midlan( 
firm: applicants should have an up-to-date knowledy 
of methods of Man 








acture and the Design of Jig 

and Tools for eo Car Parts.—Address, giving ag, 
salary P422, The ingine 
Office. — 422 4 
Big gh TOOL ‘DRAUGHTSMEN RE QUIRED, 
small accurate work. Shop experien: 


essential. “euate fully age, experience, and salary 
required.— Address, 3546. The Engineer Office. 3546 4 


Oe and TOOL DRAUGHTSMAN, with Good Er. 

perience in Motor Chassis Det tails, WANTED by 
firm of Commercial Motor Vehicle Manufacturer, 
pony aan, experienced men need apply, stating 
age, ex lence, and salary required.—CLAYTON anj 
Co., sdderstield, Ltd., Karrier Works, Hudden 
field. 3446 4 





IGS AND TOOLS.—TWO MEN WANTED is 
Office ie Birmingham Motor Works t 
TAKE CHARGE of SECTIONS and be Responsibk 
t Head. Must capable | of Designing all Tools, 
auges, &c., for Pr ble Work a 
best lines and have a shop experience. (nly really 
A 1 men worth substantia! salary considered. Plex 
state full particulars in confidence.—Addreas, 352, 
The Engineer Office. 3529 4 


UNTOR DRAUGHTSMAN, for Pleasure Car ui 
Commercial Vehicle Work, WANTED by firm is 
North-East London.—Write, giving a particulan 





— stating salary, to R.O., c.o Vickers and 
.» Ltd., 5, Nicholas-lane, EC. 4. 3368 A 
EADING ELECTRICAL DRAUGHTSMAN RE 


QUIRED by a Large Company engaged uu 
extensive plant installation. Only men need apply 
who have a sound Technical Knowledge of Lightin 
both A.C, and DL, 


issuing full and comprehensive 
contractors. Good prospects a 
State age, full experienc, 
3537, The Enginer 
537 4 


ail material 

ficat to 
salary to first-class man. 
and salary required.—Address, 
Office. 








ACHINE TOOL DRAUGHTSMEN.—SEVERAL, 
WANTED at our Bournbrook Works ; prele- 
ence given to those who are accustomed to the Desig: 
of Modern Capstan and Turret Lathes.—Apply, £¥ 
ulars of age, experience, and wages, to i. 
ARD and CO., Lid., Lionel-street, iirninetan 





age, and salary required, to 3306 
3508 oF 


UGHTSMAN WANTED, for .,-—m., Tool 


Designing; salary Ss 4 £R 
perience, » The “Engineer Om “Omtice. 


Address, stating ex 








Ve pg WANTED, for Mackine Tools and 
near Lo 





Special nery; works ndon.— 
Address, -R full jars of expe lence and 
salary required, 3144, The Engineer Office. 3144 a 

RAUGHTSMAN bape IMMEDIATELY ; 
practical workshop e: essential.—Write 


or - bot 10 and 4, Stimex HOUSE, Balham: 
Pill, «22. P6512 


RAUGHTSMAN WANTED, Thoroughly Accus 
tomed to - pe Machine Tools. Young man- 
about 25 years of age, has served his oie 
ship with machine ep concern preferred. Good an 
anent situation to right man.—Apply, SELSON 





perm: 
ENGINEERING CO., Ltd., St.  George’s-road, 
Coventry, giving full details Of experience and salary 
required. 3526 A 





RAUGHTSMAN, with Experienve in Construc 
tional Steel Work and Coal and Coke Handling 

D by a London firm of Engineers 

Contractors. ge stating age, experience, 


and salary The E Office. 3507 a 


ECHANICAL DRAUGHTSMEN, SE NIOR we 
JUNIOR, REQUIRED IMMEDIATELY 
Aeronautical and General Engineers, South-Wet 
ndon district ; salaries offered, Seniors £4 to £6 ye 
week ; Juniors £3 to £4 per week, according 
qualifications. Hours 9 to 6, Saturdays 9 to l- 
Write, stating age, experience and salary ore 
3570, The Engineer Office. 357 


ECHANICAL DRAUGHTSMAN 

IVE (Marine and Hydraulic Work). Must have bil 
good experience. Write, stating age, full particulsn, 
Address, 355 and experience, and salary requirei- 
ddress, 3550, The Engineer Office. — 3550 a 


UALIFIED DRAUGHTSMAN “REQU TIRED, - 
Apply by defer. stating age, experience 





REQUIRED 

















required, E_8.U. CO. Ltd., 154, Princ 

Wales-road, Kentish tise Town, N.W. 5. 
R cae AT ONCE, JIG and __ Todk 
HTSMAN ; good opportunity for th 


North Midlands.—State fullest pi! 


ight man 
lence, to Box 415. Wing 


in_confid 
Steams "W.C. 2. 


ae Ss 
WANTED 





DRAUG TSM 
had charge of & 





or 
has 











UGHTSMAN, with First class Experience 
the Design of Seaplane Floats and Flying post 
ae. REQUIRED by Aircraft Firm in London 
= a ge 3 stating age, salary required and full 
f technical training and —- to 
3129, The ‘Resineer Office. —_ A 


UGHTSMAN.—A large manufacturing | com - 
aay in South Lancashire REQUIRES the ser- 





vices of a highly trained well-educated LEADING 
DRAUGHTSMAN. —State age and salary required 
to 3298, The E Office. $298 a 








UGHTSMEN - ASSISTANT. JO M. 
HENDERSON and CO., Aberdeen, EQUI: 
SEVERAL for Aerial Cableway, Aerial Ropeway 
crane. Transporter, Steam Navvy Work.—Address 
E. GRATTIDG Esa., c/o pore stating ve 
aoe salary required, and when free. 3518 


Pe (Good Mechanical) WANTED for 





“% 5) Electri eal Machines 
4 Electrical Control Gear.e 
) Steam Turbines 
eth oteltas quali fications, sa salary uired 
date can commence, to ING- 
OnrIcn, B.T.H. Co., Rugby. 3464 A 

RAUGHTSMEN, with Experience of_the Bo 
of Turbines or + Condenser Plants, WANTED by 
in North-West district. 


Se 
onl squired, ee posi- 
gy 5 camaro. — with particulars of 

ce, and salary required, 8500, The Engi- 





i class of work 
and previous experience 
HORNSBY, Lita. , Aircraft Works, Lincoln. 







3444 





0 
— CONCRETE 
S PECIALIST DESIGNERS. 


i og er ge 2 CONCRETE STEEL 

(Kahn System) are exceed- 
ingly Ao qa their Designing Depart- 
ment, INVITE SPECIALIST DE- 
SIGNERS, open to taking on extra work 
in their own office or otherwise, to 
COMMUNICATE with them IMME- 
DIATELY. 


Address. 
THE MANAGING Ly 9g 8 
Trussed Concrete Steel Co., Ltd., 

22, a a, 7 South Kensington, 


$578 A 





TRUCTORAL gg or Son gl WANT 


progressive va neers i t Loney 
able to design, detail, a” ¢  Drepare. quantities d 
classes of ay | balay. 5506 ine B 

neer ‘O = 35064 








os 
387, 


525 4 


CANCY 
TOOL, 
Midland 
OWledye 
ot Jigs 
ing age, 
“ngineer 
422 4 

UTRED, 
perience 





Jone 6, 1919 
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The French Mercantile Marine. 


Since the French shipyards were relieved 
of the restrictions imposed by the exigencies of the 
war they have all been actively preparing for a new 
programme of construction, and a great many 
vessels are being put upon the stocks. The number is 
still far short of what is regarded as necessary for 
the building of an extensive merchant fleet. The 
importance of a strong mercantile marine was per- 
sistently advocated at a time when the requirements 
were not so urgent as they are now. The output 
during the past four years has fallen far short 
of the 700,000 tons that were lost, and, as France is 
dependent more than ever upon foreign freights, 
efforts are being made to hasten construction, which 
is much hampered by the difficulty of procuring ma- 
terial as well as by the cost, which is probably higher 
at the moment than the cost of shipbuilding in other 
countries. In view of these difficulties, the French were 
much concerned during the month by the decision ar- 
rived at by the ‘‘ Council of Four ”’ in Paris to recog- 
nise the right of the United States to retain the German 
tonnage moored in its harbours at the time of the 
declaration of hostilities. On the understanding 
that the tonnage would have been distributed 
amongst the Allies in proportion to the tonnage lost, 
the French had looked forward to receiving some of 
the German vessels as a contribution to their merchant 
fleet, but, failing this assistance, they are determined 
to make an effort to build a fleet, which is more than 
ever necessary in view of the future development of 
the colonial domains. Important additions have 
been made with cold storage ships, which have 
rendered great service to the country since the 
removal of the embargo upon frozen meat gave a 
great impetus to this branch of sea-borne traftic. 


The Ways and Communications Bill. 


AFTER engaging the attention of Standing 
Committee B since April Ist, and occupying eighteen 
hearings, the Ways and Communications — Bill 
emerged on May 28th. It has now to face the report 
stage and third reading, and then must go to the House 
of Lords. The general principle of the Bill remains 
as it was when read a second time on March 20th. 
Sundry changes were made in committee, but the 
powers as to (a) railways, (6) light railways, (c) tram- 
ways, (d) canals, waterways, and inland navigation, 
(e) roads, bridges, and ferries, and vehicles and traffic 
thereon, (f) harbours, docks, and piers passing under 
the control of a Minister of Ways and Communications 
remain unaltered. Among the main changes made 
is a provision that any rates, fares, tolls, dues, and 
other charges made by the Minister shall remain in 
force for eighteen months after the expiration of the 
period of possession, or until fresh provision is made 
by Parliament. This proviso was inserted on May 
22nd in order to protect the railway companies 
against any sudden loss after the control ceased, 
when otherwise the rates, fares, &c., fixed by the 
Minister would automatically cease. It is provided 
that before any general change in rates, fares, &c., 
is made the Minister “ shall refer’? the question to a 
committee of five—of six under certain circum- 
stances—which ‘shall report thereon to him.” 
Public inquiries are, at the discretion of the committee, 
to be held before reporting or advising on any matter 
referred to it. Furthermore, the Minister is to be 
responsible for the acts or defaults of the servants of 
the Ministry. There are to be panels of experts on 
the various undertakings to which the Minister may 
refer questions for advice, but neither with their 
findings nor the findings of the advisory committee 
on rates, fares, &¢., is the Minister to be in any way 
bound. The question of the privately owned wagon 
was threshed out on the last two days, when a new 
clause was brought in and subsequently passed to 
make it ‘‘ lawful for the Minister to purchase privately 
owned railway wagons required for use on any railway 
on such terms and conditions as may be authorised 
by or under an Order in Council, a draft whereof has 
been approved by a resolution passed by both Houses 
of Parliament.” ‘ 


Railway Working During the War 


ON the 14th there was issued a White Paper, 
Cmd. 147, entitled a ‘ Statement Showing the Cost 
of Running the Railways in Great Britain during the 
Period of Government Control of ‘the Railways 
(1914-18).” This statement was prepared by Sir 
Albert Wyon and Sir William Plender for the President 
of the Board of Trade, and its publication was accom- 


panied by a memorandum by Sir Auckland Geddes, 
who at that time was acting for Sir Albert Stanley. 
The main figures were reproduced on page 511 of our 
issue of May 23rd. They show that, excluding the 
five months—August to December—of 1914, when the 
figures were estimated, the cost of the Government 
traffic carried free was valued at, roundly, 110 millions, 
which is equivalent to an average annual increase, 
based on the traffic in the pre-war year of 1913, of 
22.3 per cent. The total revenue earned by the 
railways during the four years 1915-1918 showed an 
average annual increase of 30.2 per cent. During 
this period war wages were being paid, stores were 
higher in price, and labour and material for upkeep 
were dearer. Despite these increased costs—which 
meant an average annual increase of 56.1 per cent. 
on way and works, of 54 per cent. on rolling stock, of 
41.2 per cent. in running, and 36 per cent. in traffic 
expenses—the expenditure averaged an advance of 
40.1 per cent. only. According to the statement, the 
net revenue during the four years and five months 
exceeded the net revenue of the basic year of 1913— 
which rules the compensation to be paid to the railway 
companies—by nearly 21 million pounds. Hence a 
profit would be made by the Government out of its 
control of the railways were it not for an important 
proviso which has been generally overlooked. It is 
that the great increase in traffic has led to extra 
wear and tear of track, rolling stock, &c. The earlier 
replacement of the material thus necessitated calls 
for an expenditure of 40 millions, which must be set 
against the 21 millions. On the other hand, credit 
“estimated at roughly ten to fifteen millions’? may 
be taken “ for additional services by means of steam- 
boats, docks, canals, &c.’’ Another item that should 
appear in the account is that for the salaries of railway 
officers and men engaged solely in the Government 
service, and not at all by their nominal employers, 
the railway companies, which latter have continued 
to pay their salaries. It is questionable, therefore, 
when a true balance has been drawn if there is, in 
\ fact, any loss on the railways. 


State Monopolies. 


THE necessity of providing for a formidable 
budget in France has suggested the possibility of 
obtaining additional sources of revenue out of the 
creation of new monopolies, and all sorts of proposals 
have been investigated, even to the extent of Govern- 
ment laying hands on the mercantile marine. For the 
moment, however, it does not appear as if the State 
is likely to burden itself with further monopolies 
beyond taking over alcohol and petroleum, by which 
it hopes to divert the supposed fabulous profits of 
distillers and refiners into the State exchequer. So 
far‘as alcohol is concerned, the needs of the Treasury 
are delicately camouflaged by a humanitarian desire 
to restrict the consumption of potable alcohol and 
to employ the spirit for industrial purposes, and as, 
apart from a certain class, there is a general reluctance 
amongst the French to extend the State’s operations 
as a monopolist, it has been decided that the control 
of the alcohol industry shall be placed in the hands of 
a committee composed of well-known commercial 
and industrial experts. The object of the com- 
mittee, if it be formed, will be to encourage as much 
as possible the use of alcohol for industrial purposes. 
In the case of petroleum it is not yet known in what 
way the monopoly will be put into effect. A scheme 
is being prepared, and will be presented at an early 
date. In any case the Minister of Finance considers 
that as the Government has exercised a monopoly 
of petrol during the war, it is quite capable of con- 
tinuing it afterwards, but, judging from the experi- 
ence of the State as an oil merchant during that period, 
it cannot be said with certainty that petrol consumers 
will be delighted with the change. The other State 
monopolies proved a disastrous failure when put to 
the test of producing under difficulties. The cost of 
these articles has been in all cases doubled, but this 
matters little when, through the inability of the State 
to supply, the public is unable to procure them. 


Another London Traffic Inquiry. 


SEVERAL of the London members of Parlia- 
ment, having constituted themselves an informal 
committee to inquire into London traffic questions, 
on the 6th of the month heard evidence from the 
Metropolitan District, London Electric Railways, 
and London General Omnibus Company; on the 
12th the Metropolitan general manager was heard. 
The sequel to this action was a request on the 26th 
to Mr. Bonar Law that a select committee be appointed 
‘to investigate the grave congestion of the existing 
means of transport in the metropolitan area, together 
with the persistent increase in fares, with a view to 





recommendations being made for immediate improve- 





ment either by way of legislation or otherwise.” 
This course was agreed to, and on the 29th a select 
committee of fifteen members was appointed. In 
this connection it is of interest to note that Sir Albert 
Stanley, who has retired from the Presidency of the 
Board of Trade owing to ill-health, and has gone to 
America for a holiday, and will on his return take 
the chairmanship of the Metropolitan District and 
London Electric Railways companies, in place of 
Lord George Hamilton, said before sailing that it was 
the intention of these companies to acquire as quickly 
as possible a large number of additional railway 
carriages ; to reconstruct the City and South London 
Railway and form a connection at Camden Town, 
which will provide a new through north and south 
route through the City; to re-design and equip 
certain stations with escalators where the traffic is 
congested ; and to re-design the carriages on the Tube 
railways to make loading and unloading more rapid 
and convenient. 


The Atlantic Flight. 


Durine the past month five attempts were 
made to cross the Atlantic by air. Four failed at 
various stages and one succeeded after many days. 
The earliest attempts of the United States naval 
Curtiss flying boats, N C 1, 3, and 4, were disappoint- 
ing, but on the 16th, after lightening their loads, they 
got off from Trepassey, Newfoundland, at about 
10 p.m. Greenwich time, and started on the first stage 
of their journey, that of 1381 miles to the Azores. 
Two of the boats, the N C 1 and 3, failed to complete 
the stage as intended, but the N C 4 arrived safely 
at Fayal Island at 1.25 p.m. on the 17th, having com- 
pleted the stage in 15 hours 19 min. After an interval 
of ten days the N C 4, at 10.18 a.m. on the 27th, left 
Ponta Delgada in the Azores, whither it had flown 
in the meantime, and arrived at Lisbon at 8.4 p.m., 
a voyage covering just over 800 miles. The last stage 
from Lisbon to Plymouth, a distance of about 900 
miles, was begun at 5.20 a.m. on the 30th, but after 
travelling a hundred miles the vessel had to descend 
to effect a repair, and subsequently proceeded to Ferrol, 
At 5.23 a.m. next day the journey was resumed and 
at 1.22 p.m. the crew of five brought their craft safely 
into Plymouth Sound. Meanwhile, on news being 
received that the American machines had_ started, 
two British machines which had for some time been 
waiting for favourable weather at St. John’s, .New- 
foundland, sailed, on the evening of the 18th, 
on what was intended to be a direct non-stop flight 
of some 1880 miles to Ireland. The first to leave was 
the Sopwith two-seater single-engined aeroplane 
piloted by Mr. Hawker, with Commander Grieve as 
navigator. The second machine, the Martinsyde 
aeroplane, carrying Mr. Raynham and Captain Morgan, 
crashed just as it was about to leave the aero- 
drome. The Sopwith machine, starting at 6.48 p.m., 
soon encountered bad weather, and later developed 
trouble in the radiator. After flying for 12§ hours 
the attempt to continue the journey was given up, 
and at 9.30 a.m. on the 19th, having covered 1130 
miles, the aviators were taken on board the Danish 
steamer Mary, on her way to Denmark vié the North 
of Scotland. The aeroplane was left behind, but was 
salved by an American steamer on the 23rd. The 
safety of the two aviators was long in doubt, for the 
rescuing vessel was not fitted with wireless. Com- 
ment on these attempts seems superfluous. They 
demonstrate nothing except perhaps the difficulty of 
crossing the Atlantic by aircraft. As a test of the 
progress made in aeronautics they are all thoroughly 
disappointing. 


The Tarrant Triplane Disaster. 


THE month has been regrettably fruitful 
in aeronautical accidents and disasters, but of all 
which happened that on the 26th to the Tarrant 
triplane during its trial flight is technicaily by far 
the most significant. This huge machine was fully 
described in our issue of May 9th. Its design may be 
said to have been undertaken to demonstrate the 
value of a new and very interesting method, invented 
by Mr. W. G. Tarrant, of building up the main spars 
of aeroplane wings. The same idea was subsequently 
applied to the construction of the longerons and 
circular ribs of a fuselage of the monocoque type. 
It is as well to say, here, that in our opinion the 
disaster in no way reflects upon the soundness of 
Mr. Tarrant’s system. On the contrary, the fact 
that the fuselage survived the disaster intact, except 
for the destruction of the nose end where the pilots 
had their seats, and that those inside the body, 
with the exception of the pilots, escaped with nothing 
worse than a broken leg, forms a very good, though 
certainly undesired, testimony in its favour. ‘The 
machine weighed about 20 tons when fully loaded, 
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and was driven by six 500 horse-power Napier 
“Lion ’ engines. It was intended, we believe, that 
the machine should rise from the ground under the 
power of the four engines, situated between the 
lower and middle planes, and that two other 
engines, between the middle and upper planes, should 
be brought into use subsequently during the flight. 
When the trial commenced an effort apparently was 
made to lift the machine in the prescribed manner. 
The tail rose off the ground, and the huge machine 
proceeded to gather a high speed across the Farn- 
borough aerodrome. Travelling at about 70 miles 
an hour, the pilot soon found himself nearing the 
limits of the possible run, and, being apparently 
unable to get the machine into the air by means of 
the four lower engines, brought the two upper engines 
into action. In the air all six engines might quite 
properly have been used simultaneously, for the aero- 
dynamical balance of the machine had been carefully 
worked out by experts. With the landing wheels 
still on the ground, however, the upper engines, 
situated some 27ft. above the axles of the landing 
wheels, seem to have exercised an entirely unforeseen 
effect, for apparently on the instant they were opened 
out the tail rose up and the nose of the machine 
crashed downwards into the earth. The assistant 
pilot, Capt. P. T. Rawlings, received injuries from 
which he died almost at once, while the chief pilot, 
Capt. F. G. Dunn, died a few days later. It has been 
announced that the second of the pair of Tarrant 
machines ordered by the Air Board will be completed 
as soon as possible. It is, however, very clear, we 
think, that the disaster emphasises the importance of 
studying in a most careful manner the disposition of 
the engines on a multi-engined aeroplane. 


Port Developments. 


THE provisional approval by a House of 
Lords Committee of the project for the creation of a 
new deep-water port at St. Just, on the eastern shore 
of Falmouth Harbour, has brought a scheme which 
was originally before Parliament twelve years ago a 
stage nearer realisation. The works contemplated, 
on. which a report has been made by Sir John Wolfe 
Barry, Lyster and Partners, include a tidal basin of 
63 acres with a depth at low water of spring tides of 
44ft., a graving dock 1100ft. long and 120ft. wide, 
and some thousands of feet of deep-water wharves. 
The site is to be connected to the main route of the 
Great Western Railway by a standard gauge line 
223 miles long, which, in addition to linking up the 
new port with the railway system, will also provide 
transport facilities for the china clay industry. It is 
intended in the first instance to undertake the con- 
struction of such lengths of deep-water quays as will 
provide for the requirements of the china clay trade 
and make a beginning with the accommodation of the 
large passenger ships which it is hoped will be attracted 
to the port. Falmouth has veen a regular port of 
call for vessels of the liner class during the war period, 
and it is hoped that the facilities to be provided at 
St. Just will raise it to the level of a great distributing 
and collecting centre for overseas trade and tranship- 
ment traffic. Coincident with the examination of the 
St. Just scheme by the House of Lords Committee, 
Plymouth interests are seeking to revive the plans 
for a large commercial harbour in Wembury Bay. 
It was want of financial support rather than any other 
cause which made it necessary to withdraw the pro- 
ject when it was first put forward some years ago. 


Oil in Derbyshire. 


Last October, .acting on behalf of the 
Ministry of Munitions, Messrs. Pearson and Son 
commenced drilling for oil in the neighbourhood of 
Chesterfield, a locality in which the presence of oil 
-has for a long time been more than suspected by cer- 
tain geologists. The undertaking, pursued in the 
face of not a little criticism and derision, has been 
rewarded with what appears to be a substantial degree 
of success. Of the seven drillings started, three— 
those at Hardstoft, Brimington, and Renishaw— 
soon showed considerable promise. At Hardstoft 
a little oil and gas with much water was struck at 
1500ft. and again at 2600ft. On the 27th of the 
month the Hardstoft boring tapped oil-bearing sand 
at a depth of 3050ft. The oil speedily rose in the 
bore, although nothing like a ‘“‘ gush”’ occurred or 
was expected. During the first night the oil reached 
a height of 50ft., by the next day it was standing at 
400ft., and by the end of the month it had risen to 
1000ft. The oil is still rising under its own pressure, 
and according to the latest information the borehole 
is now half full. A tank having a capacity of 200,000 
gallons is being erected at the site, and on its com- 





pletion—expected in about six weeks time—drilling 
will be resumed. The oil as sampled is stated to be 
of good quality and unusually low specific gravity. 
It is not accompanied by gas. The Derbyshire lime- 
stone and coal measures have yielded oil in the past, 
but in all cases the supply has been small and 
ephemeral. The possibilities of the strike at Hards- 
toft should not be exaggerated, but the development 
of the discovery will be watched with the greatest 
interest, for should the supply prove plentiful its 
value to the country will be of the greatest. The 
discovery coincides with the occurrence of a serious 
condition in the Scottish mineral oil industry, which, 
in view of foreign competition and increased costs of 
labour and production, is rapidly losing the state of 
prosperity it enjoyed wnder war conditions, so much 
so that, failing Government assistance, the closing 
down of some or all of the shale mines is, it is said, 
to be expected. 


The Coal Problem. 


THE interesting announcement was made 
during the month that the coal consumer has at last 
decided that the question of the nationalisation of the 
coal industry concerns him just as much as it con- 
cerns the mineowner and the miner. His awakening 
is a little late, but that he has at last decided to enter 
his protest is shown by the formation of the Coal 
Association, whose temporary offices are at General 
Buildings, Aldwych, W.C. 2. The constitution of the 
official Coal Commission has the efiect of narrowing 
the issue down to a fight between the coalowner on 
the one side and the miner on the other. Three 
representative coalowners sit on the one side, and, 
to counterbalance them, three miners on the other, 
whilst the three members of the Commission repre- 
sentative of employers, other than coalowners, are 
counterbalanced by three eminent Socialists. But 
there is nobody on the Commission to represent the 
consumer, and yet it is he who pays for the coal and 
whose interests are more closely associated with 
national economies than those of either the coalowner 
or the miner. It is true that there are three members 
of the Commission who may be expected to regard 
the matter to some extent from the light of the con- 
sumer. They are Mr. Arthur Balfour, of Sheffield ; 
Sir Arthur Duckham, Director-General of Aircraft 
Production ; and Sir Allan Smith, of the Engineering 
Employers’ Federation. They are all good men, but, 
as above stated, they were appointed to represent 
employers of labour and not the consumers, and an 
association created ad huc to represent the consumer 
should have a valuable influence not only on this but 
on other occasions. Evidence of coal consumers 
was taken by the Commission this week. 








Recent American Express Loco- 
motives. 
By E. C. POULTNEY. 
No. II.* 


THE Pennsylvania 4-4-2 type engines have already 
been briefly mentioned, and the following are some 
additional notes mentioning their important charac- 
teristcs. 

The Pennsylvania motive power authorities point 


features made this type the subject of long and carefy} 
investigation, resulting in a design which is showing 
remarkable results. Quoting from the test plant 
records, Bulletin No. 27, Test No. 3808, it appears 
that at a speed of 65 miles per hour with a cut-off 
of 25 per cent. these engines maintain 1667 indicated 
horse-power, the consumption of superheated steam 
being 16.08 lb. and of dry coal 1.9 lb. per indicated 
horse-power per hour, and at maximum power test 
No. 3838 gives the following results :—Speed, 75 miles 
per hour; cut-off, 35 per cent., 2357.2 indicated 
horse-power ; superheated steam, 17.66 lb. and dry 
coal, 2.52 lb.. per indicated horse-power per hour, 
The coal used in the tests was of good quality, having 
a value of 14,470 B.T.U.’s per pound dry. The dry 
coal fired per hour per square foot of grate surface 
was 56.6 lb. and 106.33 lb. respectively for the tests 
mentioned, giving boiler efficiencies of 77.83 and 
63.28 per cent., the total water divided by total 
coal being 8.70 lb., and 7,09 Ib. for each test respec. 
tively. 

The first heavy ‘ Atlantic ’’ type engines similar 
in design to the class illustrated worked with saturated 
steam and had 22in. cylinders. The next design had 
a superheater and the same size cylinders, and the 
latest engines have 23}in. cylinders and a superheater. 
The diameter of the driving wheels is 80in., and all 
have the same boiler pressure, namely, 205 lb. For 
equal weights of steam consumption per hour the 
saturated steam engine develops 1546 indicated horse- 
power, the intermediate type 2016 indicated horse- 
power, and the present E-6-S class—see Fig. | 
2131 indicated horse-power, the steam consumption 
being 24.14 Ib., 18.86 Ib., and 17.70 lb. per indicated 
horse-power per hour respectively. 

These engines have light-weight alloy steel motion 
parts, and great care has been exercised in their 
design. The crank pins ere hollow bored, as are also 
the piston-rods, whilst the pistons are of rolled steel. 
The crosshead is of special steel, and the guides are 
of the three-bar type. The boilers of these engines 
are somewhat novel in construction in that the 
throat plate as generally used with square-topped fire- 
boxes is not employed, the rear barrel section being, in- 
stead, formed at the top to receive the flat crown sheet 
of the outer wrapper. This type of connection is 
used on the 4-6-2 type engines to be described later, 
together with a throat plate, which is flanged forward 
so that the bottom half of the rear barrel section, 
together with the throat plate, is made from one 
sheet. A combustion chamber is provided, and the 
distance between the tube sheets is 15ft. The 
cylinders and valve chests are lined with a special 
grade of hard cast iron, and automatic air valves are 
fitted to the steam chests. The method of compensa- 
tion employed differs from usual practice, the leading 
truck being compensated with the leading coupled 
wheels and the trailing truck with the trailing coupled 
wheels. Generally the coupled wheels are equalised 
together and compensated with the trailing truck only. 
A wheel and screw are used for reversing, and the 
injectors are arranged on the back head of the boiler, 
feeding through an internal pipe extending forward 
to the smoke-box end of the barrel, as in English 
practice, but unusual in American designs. Large 
eight-wheeled tenders are provided, which are fitted 
with a water scoop. These engines successfully deal 
with the main line trains between New York (Man- 
hattan Transfer) and Philadelphia and Harrisburg, 
Pa. After leaving Harrisburg, the line becomes more 
difficult, and between Altoona and Pittsburgh it crosses 
the Allegheny Mountains, and heavy gradients have 
to be negotiated, which necessitate the use of more 
powerful engines. This section of the Pennsylvania 
Railroad has been worked by 4-6-2 type engines for 
some time pest, notably by a design known as Class 
K-2-Sa, having cylinders 24in. by 26in., using super- 
heated steam and having 80in. drivers. The total 
heating surface of the boiler and superheater is 























FIG. 1—PENNSYLVANIA—ATLANTIC ENGINE, E-6-S TYPE 


out that the ‘‘ Atlantic ’’ type engine is preferable 
for passenger service as compared with the ‘‘ Pacific,” 
being more flexible, owing to its wheel arrangement, 
and because, having a smaller number of parts, it 
runs with less friction. The recognition of these 

*No. 1. appeared May 30th 





4633 square feet, and the steam pressure is 206 Ib. 
per square inch. 

A study of the performance of these engines 
developed the fact that an engine of better design 
and greater power would be possible with a small 
increase in weight, and, as larger locomotives hecame 
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necessary in order to handle the heavy trains now 
ruling, such an engine was designed in 1914. One 
of these engines is illustrated. They follow closely 
in general design the “ Atlantic ’ type locomotives 
just noticed, and are noteworthy from the fact that 
they are the most powerful high-speed locomotives 
in the country. There are other 4-6-2 type engines 
having a greater tractive effort, but they have smaller 
wheels, and on this account cannot be called high- 
speed engines. 

Comparing the engine illustrated by Fig. 2, which 
is known as Class K-4-S, with the K-—2-Sa engines, 
the K-4-S are 5.4 per cent. heavier, carry 12 per cent. 
more weight on the coupled axles, and have 12.4 
per cent. more heating surface in the boiler and super- 
heater. They also have 28.9 per cent. more grate 
area, and the fire-box heating surface is increased 
by 47.5 per cent. 

These figures clearly show how, with a small increase 
in total weight, the power of the engine has been 
considerably increased. The same care which charac- 
terised the design of the 4~4~-2 engines is present in 
the arrangement and construction of the 4-6-2 type. 
Improved motion parts and cylinder design which 
are incorporated have, together with improvements in 
the proportions of the boiler, given better results in 
working. Test plant records show that at all powers 
between 1200 and 2800 indicated horse-power the 
consumption of superheated steam per indicated 
horse-power per hour is less than 18lb., and the 
improvements in cylinder design are further shown by 
the fact that for all powers the back pressure is less 
than in the case of the previous design, and, further, 
that the difference in favour of the latter engines 
becomes greater as the power increases. So far as 


and Hartford utilises the class of engine shown by 
Fig. 4. These engines do not call for very special 
mention, following as they do general American 
practice. It may, however, be pointed out that 
they are fitted with the Baker valve motion, which is 
arranged for inside admission piston valves, and that 
a power reverse gear is provided. The dome is 
placed on the rear barrel course, and the throttle is 
outside connected, an arrangement much used in 
modern practice. The driving wheels are 79in. 
in diameter, and the boiler capacity, as expressed by 
the boiler demand factor calculated by multiplying 
the tractive force by the driving wheel diameter and 
dividing by the equivalent heating surface, is about 
the average for the other “‘ Pacific’ type engines 
having drivers of similar diameter. : 

The Lackawanna locomotive illustrated by Fig. 5 
is one of a comparatively recent design placed in 
service by the Delaware, Lackawanna and Western 
Railway to run its heavy trains between the New 
York terminus at Hoboken and Scranton, Pa. This 
division crosses the Pocono Mountains, and for a 
distance of 16 miles the ruling gradient is at the rate 
of 78ft. per mile—1 in 68. The engines can handle 
600-ton express passenger trains at an average speed 
of 30 miles per hour. over this section, and have the 
distinction of being the most powerful 4-6-2 type 
passenger engines in the country. 

These engines, like most of the Lackawanna loco- 
motives, are designed to burn small anthracite coal, 
and have large boilers fitted with Wooten type fire- 
boxes having 91.3 square feet of grate surface, and 
are fitted with combustion chambers 44in. long. 


Walschaerts’ valve motion is used, and a power 





the boiler is concerned, results show that at all rates | 


of firing the horse-power output of the latter engines 
exceeds that of the former K-—2-Sa class. Thus at 
9000 Ib. per hour the K—4-S class gives 3100 indicated 
horse-power and the K-2-Sa 2600 indicated horse- 
power. These results are due to the larger boiler, 
greater activity of combustion, and also in part:to 
the larger cylinders used. 


| reverse gear is provided. The piston valves are of 


the inside admission type and by-pass drifting valves 
are fitted. The main axle journals are 11}in. by 2lin., 
the journals of the leading and trailing coupled wheels 
being 10}in. by 16in. The axles are hollow bored, 
| as are also the main crank pins. The piston-rods 
| are extended to pass through the front cylinder 


heads. The engine frames are vanadium steel 


As showing the capacity ‘ castings. 








FIG. 8—ATCHISON, 


of modern locomotive boilers, it may be of interest 
to note that the total equivalent evaporation for the 
boiler and superheater of the K-—4-S engine tested 
ranged from 18,157 Ib. to 87,414lb. per hour, the 
latter figure being the highest ever obtained on the 
Altoona plant. When working at that rate the 
engines were making 200 revolutions per minute, 
the “ cut-off ’’ was 65 per cent., and 3183 indicated 
horse-power was being developed, the consumption 
of superheated steam being 20.52 lb. and of dry coal 
3.71 1b. per indicated horse-power per hour. The 
rate of combustion was 170.56lb. of dry coal per 
hour, and the evaporation of water per pound of dry 
coal was 13.45 lb. There are now a number of these 
engines in service, and they have all been built at 
the Pennsylvania shops at Altoona, Pa. 

The New York Central uses the type of engine 
shown by Fig. 3 for its heavy passenger services 
between New York and Chicago. The trains are 
heavy, but the road is for the most part easy, and 
engines of great tractive power are not required, 
and in this connection it is interesting to compare 
this engine with the Pennsylvania 4-4-2 type loco- 
motives. The cylinders in both cases are the same 
size, and both engines have approximately the same 
maximum tractive effort, but, owing to the lighter 
axle loading required, the New York Central engines 
have six instead of four coupled wheels. The engines 
are remarkable for their large boiler capacity com- 
pared with the cylinder volume, a feature making 
them suitable for high-speed passenger service. 
The boilers have fire-boxes fitted with a combustion 
chamber, and flexible stay-bolts are largely used in 
the water spaces at the sides and at the throat. 
Piston slide valves giving inside admission are used, 
and, as will be seen, Walschaerts’ motion is employed. 
The tender runs on eight wheels and carries 7500 
gallons of water (United States measure) and 12 tons 
(2000 Ib.) of coal, and is fitted with a scoop. The 
tender truck and the wheels of the engine leading 
truck are made of solid rolled steel without tires. 

For running the heavy passenger trains between 
New York and Boston the New York, New Haven 








TOPEKA, AND SANTA FE-—PACIFIC COMPOUND ENGINE 


Between Scranton and Buffalo the gradients are 


engines of similar general design are used, but the 
coupled wheels are 79in. in diameter instead of 73in., 
as is the ease with the engines shown. The engine 
illustrated is accompanied by a tender weighing 
165,800 Ib. in working order, carried on two four- 
wheeled trucks having wheels 36in. in diameter and 
journals 6in. by Llin. 

The tank éapacity is 9000 United States gallons, 
and the fuel space accommodates 9 tons (18,000 Ib.) 
of coal. 

Six large 4-6-2 type passenger engines have just 
been put into service on the Central Railroad of New 
Jersey, one of which is illustrated by Fig. 6. Like 
the Lackawanna, this line uses small anthracite coal 
for fuel to a large extent, and the engines under 
notice have boilers fitted with wide Wooten type 
fire-boxes for burning this kind of fuel. Flexible 
stay-bolts are used exclusively in the throat sides 
and back head and under the combustion chamber. 
The revolving and reciprocating parts are light in 
weight, and the piston heads are steel castings fitted 
with hard cast iron bull rings boltedon. The piston- 
rods are of heated-treated steel hollow bored. The 
crossheads are one-piece steel castings sliding in 
guides of the box type, having a large upper surface. 
This type of guide has a comparatively small bearing 
surface on the backing side, but this cannot be con- 
sidered a disadvantage on a fast passenger engine. 
The valve gear is lightly designed with pins working 
in phosphor bronze bushings. A power reverse 
gear is provided. The tender has a one-piece cast 
steel frame, which construction is now coming largely 
into favour. A water scoop is provided operated 
by compressed air. 








A modern “ Pacific ” type passenger engine for the 
Chicago, Burlington and Quincy (C.B. and Q.) is 
illustrated by Fig. 7. These engines are quite repre- 
sentative of present-day construction, embodying 
as they do all the features which constitute modern 
practice. Amongst these features may be mentioned 
light motion parts of special steel, power reverse gear, 


and tenders fitted with coal pushers. Nikrome stee| 
is used for the hollow-bored piston-rods and for the 
wrist pins, also for the connecting and side rods, 
Laird pattern crossheads are used made of .40 carbon 
steel. Nikrome steel is used for all the erank pins, 
end all the driving axles are made of chrome Vanadium 
sicel and are hollow bored. The piston heads are of 
rolled steel fitted with cast iron bull rings shrunk on 
and further secured by welding. The boiler barre] 
is built with three rings, the first next the fire-box 
being sloped at the top and the second at the bottom, 
An auxiliary dome is placed on the course next the 
fire-box over a l6in. hole. This provides means to 
enter the boiler without dismantling the throttle, 
The fire-box has a combustion chamber, the seams 
connecting this chamber with the crown and throat, 
and those connecting the throat and sides being 
welded, as is also the longitudinal seam of the rear 
barrel course. 

The cabs are shorter than is usual. and it is stated 
that this feature has been adopted in order to give 
the driver a better view through the cab windows, 
The turret carrying the various steam valves for the 
injectors and other fittings is placed outside the cab, 
and the valve handles are fitted with extended handles, 
end it may be said in passing that this arrangement 
is becoming common in modern practice. 

The * Pacific ” type engine for the Atchison, Topeka 
and Santa Fé Railway, illustrated by Fig. 8, is one 
of a number of four-cylinder compound locomotives 
used on that railway for express services. The high- 
pressure cylinders are between the frames, and are 
i74in. by 28in. _They are fixed with their axes 
inclined sufficiently to enable the motion to clear 
the leading coupled axle. The low-pressure cylinders 
are outside, and are 29in. by 28in. The centre axle 
is the driving axle, and the inside and outside cranks 
on each side of the engine ere placed at an angle of 
180 deg. to each other, the opposite pairs being placed 
at 90 deg. The cylinder casting is in halves, one 
high-pressure and one low-pressure, together with 





much less severe, and for this division 4-6-2 type | 





valve chest being cast together and forming a half- 
saddle. 

The steam distribution is effected by piston valves 
l5in. in diameter, two in each steam chest, mounted 
on a common valve spindle. The valve gear, as 
| will be noticed, is placed outside. The boiler is of 
ample proportions, having a total heating surface 

of 3475 square feet, is fitted with a superheater having 
a heating surface of 619 square feet, and has a working 
| steam pressure of 210 1b. The tender is large, having 
}a fuel capacity of 12 tons, and the tanks carry 10,000 
gallons of water. It runs on two six-wheeled trucks, 
end weighs when loaded 202,300 Ib. 

These are the only compound engines used to any 
extent in the country, excepting, of course, engines 
of the Mallet type used in freight or pusher service. 








Institution of Mechanical Engineers 


A MEETING of the Institution of Mechanical Engi- 
neers was held at the Institution of Civil Engineers | 
|}on Friday, May 30th, to continue the discussion of 
Dr. Hatfield’s paper on ‘* The Mechanical Properties 
of Steel, with Some Consideration of the Question of 
| Brittleness.”’ The President, Dr. Hopkinson, was 
| in the chair, and before asking Dr. Rosenhain to 
|open the discussion he recalled the subject of the 
| telegram which the Institution sent to the Institution 
| of Engineers in India on the occasion of the Jast annual 
| general meeting. The Indian Society, the President 
| said, hed sent a reply thanking the Institution for 
| its good wishes and seying how the support of the 
| older society would help in strengthening the member- 
ship in India. 

Dr. W. Rosenhain, of the National Physical Labora- 
tory, opened the discussion on Dr. Hatfield’s paper, 
a résumé of which eppezred in our issue of May 9th, 
by commenting on the greet importance of the subject 
it dealt with and remarking that until engineers 
know more of the mechanism of failures of material, 
both in testing and in actual use, the results of tests 
must be applied with great caution. Dr. Rosenhain 
was not in agreement with Dr. Hatfield ir his opinion 
that the test which most nearly approximates to 
working conditions is the most suiteble. The 
theory, he said, was plausible, but wrong. In testing 
materials it was necessary to accentuate conditions 
in order to complete the test within a reasonable 
period of time, and the co-relation between the test 
and working conditions was thus largely lost. He 
recommended the most simple test, as being the most 
reliable, regardless of whether it was parallel with 
service conditions or not, but it was, of course, 
necessary thet the investigator should have a long 
experience and good knowledge to be able to predict 
the behaviour of the material with such a test as his 
guide. Looking at the question of the imitation in 
tests of working conditions from another point of 
view, Dr. Rosenhain asked when were the features of 
a tensile test found in practice. The Arnold and 
many other systems of testing also represented con- 
ditions never met in practice. Nevertheless, eny 
form of test which showed new properties in materials 








was useful, and from that point of view he thought 
the notched bar impact test valuable, but that our 
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knowledge of it needed to be extended greatly. 
Objections had been raised that the notch introduced 
a condition which was not met with in practice, but, 
as a matter of fact, materials ordinarily had minute 
cracks in the surface, and those cracks had far 
sharper terminations than it was possible to produce 
in making the test notch, and consequently caused 
even more acute concentration of stress. At this 
point Dr. Rosenhain exhibited a lantern slide giving 
some particulars of tests on a series of specimens 
from one piece of steel, with the object of showing 
the value of the notched bar test. The various 
specimens had been subjected to different heat treat- 
ments, but all showed practically the same results 
under the usual tests. By means of the notched bar 
test, however, a very marked difference was revealed, 
the impact values rising from 1.2, through 2.9 up to 
11.25 on normalising the steel. The microscope 
showed that in the normalised steel the coarse ferrite 
structure disappeared. Coarse ferrite was produced 
by cold work on the material, and was indicated 
by a low impact value. Another slide, from tests 
on a heat-treated nickel-chrome steel forging, which 
had failed at just above working load, confirmed the 
utility of the notched bar test. Dr. Rosenhain was 
evidently very strongly in favour of the new form of 
test, and said that the higher the impact value could 
be made, the more reliable a materia] became, so 
long as the characteristics indicated by other tests 
were not vitiated in getting the good notched bar 
test. 

Professor W. E. Dalby, of the Central Technical 
College, boldly advocated the tensile test as being 
fundamental, but said that it must be a complete 
test and include the production of a load extension 
diagram. The information given by the tensile 
test as ordinarily carried out was of little greater 
value than the chest and height measurements would 
be to a doctor on being asked to class a man A 1 or C 3. 
All the information given, in fact, was three half- 
ordinates—the elastic limit, the maximum load, and 
the extension of the specimens. These data were 
represented on a slide, which we reproduce on the 





instead of a wide fillet, would be instructive, but: it 
did not seem to give any new information. Dr. 
Stanton suggested that failures of structures and 
machines were not investigated sufficiently exten- 
sively, and that they should be referred back to the 
designer, so that he might calculate out the actual 
stress which was imposed on the faulty part when it 
broke. 

It will be remembered that one of the remarkable 
cases of failure brought forward by Dr. Hatfield 
in his paper was that of a piece of angle iron which 
broke under the first blow of a hammer. The reason, 
said Mr. Stromeyer, who had analysed a piece of the 
angle, was the presence in the metal of an abnormal 
amount of nitrogen. The specimen contained 0.017 
per cent. of nitrogen, as compared with 0.004 per 
cent. for good metal. Mr. Stromeyer said that he 
had discovered a sharp division between reliable 
and unreliable metal at a point where the phosphorus 
and nitrogen impurities were present in the propor- 
tion of 1P + 5N = 0.08. He described a series 
of tests to which some twenty-seven samples of steel 
were subjected. They were warmed until they 
showed a straw colour, bent through an angle of 
45 deg. and put aside for a week. When it was 
endeavoured to re-straighten the samples 75 per cent. 
of those made from bad material broke at the first 
blow, while the good pieces stood bending backwards 
and forwards ten to twelve times. He also suggested 
a test in which a cylinder would be forced into the 
surface of the warm specimen, to form a notch, and 
the bar broken cold after being allowed to rest for 
some time. Mr. Stromeyer suggested that a large 
part of the troubles with unreliable steel could be 
traced to the presence of nitrogen, and that this 
condition of affairs would persist so long as Bessemer 
scrap was used in the open-hearth furnace. 

Mr. F. W. Harbord pointed out the inconsistent 
variations in the impact test values cf similar steels, 
and suggested that, although it was of considerable 
value as an indicator of the correctness in the heat 
treatment of steel, it should not be used in the con- 
demnation of large forgings, as the impact test is 


The Manufacture of High-speed 
Steel.* 


By J. H. ANDREW, D.Sc., and G. W. GREEN, both of the 
Metallurgical Research Department, Sir W. G. Armstrong, 
Whitworth and Co., Limited, Openshaw. 

In this paper an attempt is made to show the practical 
applicability of scientific methods to high-speed steel! 
practice, following through the steel from the state of 
ingot to the finished tool, and to show the changes that 
are brought about by the varying treatments. Four 
particular ingots of A.W. steel made at Openshaw, which 
were followed through every process, are considered. 
The ingots chosen for this purpose were 6in. square chills 
about 3ft. in length. 

The process described was as follows :—After dead 
melting the metal from several pots is transferred into a 
ladle, from which it is teemed directly into the mould 
(top cast). The average temperature in the pots was 
1420 deg. Cent., and in the ladle about 100 deg. lower. 

The ingot after casting and annealing was cogged down 
to 3}in. square under a 30-cwt. hammer and about 10 per 
cent. of the head was cropped off. Previous to the actual 
working of the metal the ingots were, before finally heating 
up for the forging operation, preheated in a gas furnace, 
being allowed about twenty-four hours to attain a tem- 
perature of about 820 deg. Cent. They were then imme- 
diately transferred, without cooling, to a coal-fired re- 
heating furnace, where, after a period of four to five hours, 
they attained a temperature of about 1170 deg. Cent. 
The time taken in forging varied between very small 
limits, and on an average was about 43 minutes. The 
final temperature after all work was done was approxi- 
mately 1000 deg. Cent. After this, as after every other 
operation, the billet was examined, and any cracks 
apparent were gouged out by means of steel gouges. 

After cutting the 34in. square billets in two, they were 
aired under the fire-bars and finally charged into a coal- 
fired furnace. No definite time can be given for soaking, 
the times varying according to the ability of the forge to 
cope with them ; nor was it possible in any of the operations 
carried out in the coal-fired furnace to get any reasonable 
temperature measurements. After forging one end, the 
other end was charged into the furnace, followed,® of 
course, by a similar forging. Forging was carried out under 
a‘l-ton hammer. “™ 








In the next process the bars were rolled from 3}in. 


























Max. f Load 











= 


eT ae 


| 




















wa 




















5 | Exten- Nickel Chrome _ Copper } Electrolytic ) Phosphor Bronze Mild Steel Q-22 C. 
s s0n Steel 
~s 
Extension on Extension on Extension on Extension on 
5 ins. 3 ins. 5 ins. 5 ins. 
0 0 0 0 
EXTENSION 0 1%" 0 My" r’ 1's" 2" 0 14" 0 “gf 96 1%" 


“THe Encincen” 


left side of the accompanying diagram. The behaviour 
of the test specimen at intermediate points, said Prof. 
Dalby, was not revealed by the ordinary tensile test, 
but it was just this step-by-step investigation which 
told most about the history of the specimen. Pro- 
fessor Dalby projected a number of graphs on the 
screen, several of which we reproduce in the diagram, 
which showed the relation between the load and 
extension of a test specimen throughout the process 
of its destruction. The record provided by these 
graphs converts the tension test from a crude trial 
of strength into the complete investigation which the 
Professor had in mind when he said that the tension 
test was fundamental. The curves which we reproduce 
show that it would be possible to get similar limiting 
particulars from obviously differing materials, It 
would not be possible to discriminate between those 
materials by means of the tension test without the 
diagram. But the system goes even further, and 
shows, by minor variations in the curves, the charac- 
teristics peculiar to different qualities of similar 
materials. From this point of view the case of 
Yorkshire iron is very striking. It might be thought 
that the material,” being almost chemically pure, 
would always produce a fixed form of load extension 
diagram. The graph is, however, able to detect such 
subtle differences that Professor Dalby is able to 
say with certainty which out of several ironworks 
® specimen of iron has been made in. Such a differ- 
entiation could not be made with the aid of the 
microscope or chemical analysis—a fact which is 
possibly accounted for by the fact that the tension 
test is carried out on a considerable mass of material, 
while the microscopic examination only covers an 
extremely limited local area. 

_ Dr. Stanton made a few remarks on his system of 
Impact testing, and sketched a curve on the black- 
board to show how the energy of the blow might be 
reduced until the value was f?/E, when the blows 
might be repeated indefinitely. What the average 
engineer wanted to know, he said, was the tensile 
Strength of a material and its tendency to crack. 
For that reason he thought that a fatigue test carried 
out on a specimen with a sharp corner at the shoulder, 





AUTOGRAPHIC RECORDS OF TENSILE TESTS 


essentially of a local character, and Mr. J. E. Baty put 
forward a theory that the strength of materials is 
influenced by their electro-magnetic properties. 

Mr. H. M. Duncan warned engineers as to the danger 
of making comparisons between pieces which had 
failed and others which had been successful in service. 
as the failure was generally caused bv the sum of 
several circumstances which were difficult to dis- 
sociate. He showed, on the screen, the results of 
testing a sample cut from a turbine shaft end which 
had been in successful operation for eleven years. 
The figures were quite normal, except that the 
Charpy and Izod values were very low—so low, in 
fact. that Mr. Dunean suggested that a wooden shaft 
would have served the purpose. The part of the 
shaft from which the sample was cut, however, was 
only subjected to a stress of 4 ton per square inch. 
Another case was just the reverse. An apparently 
perfectly good turbine shaft developed a slight flaw 
in machining. It was deliberately broken in two, 
and a large cavity revealed which occupied the greater 
part of the cross-section. The speaker said he had 
found that the Sankey test was capable of dis- 
criminating between forgings as to their brittleness. 
and he was quite willing to pass large forgings on that 
test alone. 

Dr. Hatfield briefly replied to some of the points 
raised in the discussion, saying that he was quite 
convinced that nitrogen was not the cause of the 
brittleness of the angle tested by Mr. Stromeyer and 
himself. 

At the close of the meeting the President an- 
nounced that there was good reason for hoping 
that the Institution need not be dependent on the 
hospitality of the Institution of Civil Engineers much 
longer. as it was expected that its own building, on 
the other side of Storey’s-gate, would be vacated by 
the Government before next session. 








TuE Maryport and Carlisle Railway Company is anxious 
to order two heavy goods engines, but finds that the cost 
would be just four times as much as it was before the war 
and no delivery could be made for a very long time,<) 


_Swain Sc. 


square to 2}in. square. In all the rolling operations the 
bars were heated in a coal-fired furnace, being taken out 
of the furnace at a temperature of approximately 1100 deg. 
Cent. The total time taken for rolling was generally less 
than a minute, about ten passes being carried through 
in this time. The final temperature after the last pass was 
in the vicinity of 1050 deg. Cent. A reduction from 6in. 
square to 2lin. square may be looked upon as a critical 
reduction, a reduction less than this being insufficient to 
entirely elongate and break up the carbide envelopes, 
whilst a greater reduction will bring this about. 

After this operation the bars were either rolled or tilted 
to l}in. round or square. 

After reducing the diameter to l}in., the bars were 
subjected to an annealing treatment, which consists of 
simply heating the bars up to a temperature of 900 deg. 
Cent., keeping that heat for sufficient time to soak, 
slowly cooling to 700 deg. Cent., and then allowing the 
bars to cool on the floor. After this treatment they were 
perfectly soft and machinable. They were then cut to 
length, and either machined or forged according to the 
type of tool to be made. 

The old practice was to heat up to 800 deg. Cent. in 
twenty-four hours, then damp the furnace off from three 
to six hours, and finally the bars were allowed to cool 
down during the next thirty-six or more hours. It is 
thus seen that an annealing which required about three 
whole days to complete has now been replaced by one 
which requires at the most only six to twelve hours. The 
advantage, moreover, of this process of annealing is that 
it differs from the old one in so much as it refines the 
structure of the steel, a temperature of 900 deg. Cent. 
being above the critical point on heating ; it is not, there- 
fore, as in other cases, merely a temper annealing. We 
have advised this annealing—that is to say, heating slowly 
to 900 deg. Cent., then allowing to cool slowly to 700 deg. 
Cent.—to replace the previous method of annealing the 
east ingots. 

During the annealing of the ingot by the old method 
the cast structure was in no way refined. All that the 
annealing does is to bring about decomposition of the 
individual grains, leaving the high crystalline weakness 
still present in the ingot, whereas, if the ingot were taken 
above the critical point, breaking down of this cast struc 
ture would result, and apart from the persistence of the 
carbide envelopes, perfect refinement’would be brought 
about. The forged bars were annealed similarly. 

After an annealing of this character the bars were 
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shaped first under the hammer, one heat being employed 
for the purpose, the bars being heated first slowly on the 
top of a smith’s fire, and afterwards put in the hottest 
part and raised to a temperature of about 1050 deg. or 
1100 deg. Cent. within three minutes. All heavy work 
was finished when the bar had cooled to 800 deg. Cent., 
after which it was inserted in the smith’s fire and received 
the second and third light shapings on the anvil. This 
shaping applied only to lathe tools, such tools as milling 
cutters, twist drills, &c., being machined directly after 
annealing. 


HARDENING. 


Lathe tools are hardened by the usual method of 
gradually bringing the tool up to a medium red heat and 
then putting it into the hottest part of a muffle furnace 
and allowing the nose to attain a temperature between 
1290 deg. and 1300 deg. Cent.; after this, the tool is 
quickly withdrawn from the furnace and cooled off in the 
air blast or in oil, as the case may be. 

In the actual hardening temperatures determined, the 
variations from the ideal were but slight in the tools 
followed through. The minimum’ temperature was 
1290 deg. Cent. and the maximum temperature 1330 deg. 
Cent., whereas in the case of hardening large drills a 
minimum of 1240 deg. Cent. and a maximum of 1290 deg. 
Cent. were observed. 

The time taken in heating up for hardening was also 
found to vary but little in each case, the shortest possible 
time consistent with adequate soaking being employed. 

The factors of time and temperature both work in the 
same direction. High temperature, by promoting greater 
molecular mobility, will promote excessive grain growth, 
whilst prolonging the time of heating acts in the same 
direction. Although high temperature may promote 
greater solution of the free carbide, this means should 
not be used for that purpose, as the result would be large 
grain growth, whereas even at the high temperature of 
hardening it was found that massive carbide, if it existed 
in the tool previous to this operation, was only with 
difficulty even partially got into solution. 


Curtine TEstTs. 


A few cutting tests of the steels after being properly 
hardened were taken. The results of these are given 











below :— 
Horse -power. | 
Tool |—_—-—~———-—-, Feed. | Depth | Speed Time 
No. Light. Full of cut. per | to break 
load. minute. down. 
Inch. Inch. Feet. | Minutes. 
1 15 40 Lhe a 80 22 
2 15 "ne 3/16 80 214 
3 15 40 | "he ad 82 15 
I 








The billet used for the cutting tests was not annealed. 
It was of the following. composition :— 


Per cent. 
Os a a ee eS 
PE oa ec ae ee we ae eS ee 
ee ee ee ee, | 
ee ee 
ea ee ae | 
Nickel a ae Soe eee ete 


The test from this material broke at 33.8 tons per 
square inch. 


THE ELIMINATION OF CARBIDE LINES. 


The chief source of trouble in certain classes of tools, 
especially large milling cutters, hobs, &c., which cannot 
receive as much work as, say, a lathe tool or twist drill, 
is invariably found to be due to the presence of laminated 
carbide lines. These carbide lines, which are forged out 
and elongated segregates formed from the melt, are most 
difficult to eliminate when once formed. The carbide in 
question is the massive carbide at the boundaries. 

If once the carvide be taken into solution and afterwards 
deposited from the same, it comes out of solution in the 
form of small dots or ncdules, and in this finely divided 
state is readily taken into solution during the hardening 
process. Such carbide therefore that comes out upon 
annealing is in no way detrimental. 

An ordinary hardening treatment, owing to the neces- 
sity of its beirg carried out as quickly as possible, is totally 
insufficient to enable the massive carbide segregates to 
be disposed of. 

A number of experiments were therefore tried in order 
to determine the effect of a prolonged soaking of a segre- 
gated piece of metal at a temperature between 1150 deg. 
and 1200 deg. Cent. A piece of tool steel was packed in 
a non-oxidising material in a crucible and heated between 
these temperatures for a period of six hours; it was then 
slowly cooled in the furnace, taken out, broken and half 
of the piece again put back for another six hours, the same 
process being gone through whilst another piece was 
given a further six hours. Thus the effects of high tem- 
perature annealings carried out for six, twelve and eighteen 
hours respectively were determined. 

The microstructure after these successive treatments 
presented each time similar carbide boundaries which 
existed in the original cast structure. After this treatment 
they were thinner and less massive, but were very sharply 
detined. 

The comparison of these micros with micros taken 
from the cast ingots after annealing indicated that whilst 
a certain amount of solution had occurred, it was insuffi- 
cient to recommend this process. One of the pieces tried 
became highly oxidised, the fracture of the oxidised bar 
showing a peculiar structure. This fracture consisted of 
very large bright crystals with one axis longer than the 
other, the longer axis being normal to the surface, whereas 
the central core consisted of fine equiaxial crystals. 


BrRINELL HARDNESS OF A.W. STEEL. 


The Brinell hardness was measured after each operation 


steel. 





in the manufacture of the tools, and the results condensed 
in the following table :— 

















Brinell. No. of 
deter- 
Operation. Average. Highest.| Lowest. | mina- 
tions. 
After annealing ingot .. 259 262 255 | 16 
» cogging to 3}in. sq. 540 600 | 505 19 
» Trolling from 3}in. to 
OES ee 604 | 652 | 555 9 
» cogging from 3}in.' | 
tolfin. .. ..| 810 562 | 600 15 
» tilting to lin. sq... ) 
» rolling to l}in. \ 616 652 | 600 18 
round tae J 
» annealing .. ..| 249 269 | 231 12 
» hardening .. ..| 652 — | = - 











It will be noted that with decrease in cross-section there 
is a corresponding increase in the Brinell hardness number, 


ANNEALING TREATMENT. 


As before mentioned, the system adopted in the works 
for the annealing of tools occupied about three days’ 
time. It was obvious, however, after taking a cooling 
curve from 914 deg. Cent. and measuring the resulting 
hardness of the specimen, which was 241, that a far quicker 
and simpler treatment might be employed to produce the 
same effect. Accordingly, specimens of about lin. square 
of A.W. steel were taken, and in order to get them in a 
state similar to that of the ingot or forging, they were 
air-hardened to 1300 deg. Cent. It is true that this treat- 
ment would rather exaggerate the nature of the case, but 
the exaggeration was on the right side, so that any treat- 
ment which would bring about softening of these speci- 
mens would have a similar effect on those in practice. 


The following table summarises the experiments :— 











Max. | Time at Time cooling to Brinell 

temp. heat. 740 deg. Cent. | No. 
Deg. C. Hours. 

945 4 1} hour | 302 
940 nil 475 
935 i | 269 
900 4 1} hour. Water quenched | 255 
/ o Air cooled | 253 
| »» Furnace cooled | 243 
| » Very slowly cooled! 248 
870 4 | 1 hour | 269 
860 nil =| 20 minutes | 302 
800 B |Water quenched from 800° C.| 340 
1 ‘urnace cooled 321 
14 a i | 302 
2 = Ra | 293 
3 ’ ’ 287 


| 

The aim of these experiments was to take the steel to a 
temperature slightly above the critical point on heating, 
and to avoid taking it to a temperature which would 
produce any self-hardening, which occurs when the 
maximum temperature is such that a recalescence at 
about 400 deg. Cent. begins to show. 

It is seen from the table that a temperature of 950 deg. 
Cent. is the maximum limit to which the steel can be 
heated in order to bring about complete softening. The 
maximum that should be employed in practice to give 
the best results is 935 deg. Cent., whilst the minimum 
to effect the same is 870 deg. Cent. 

Experiments carried out at a temperature of 800 deg. 
Cent., which is similar to that employed in practice, 
show that even after four hours’ soaking at this tempera- 
ture, the softening was not so pronounced as that produced 
by half an hour’s soaking at 935 deg. or 870 deg. Cent. 

All that is necessary, therefore, is to heat the bars up 
to between 870 deg. and 935 deg. Cent., thoroughly soak 
at this temperature, and cool off within about one hour 
to 740 deg. Cent., when complete softening will have been 
brought about. After this the bars may be pulled out and 
cooled quickly in air. 





SEcONDARY HARDENING. 


Some experiments of the type carried out by Professor 
Edwards upon secondary hardening treatment. showed 
that the effect of secondary hardening, although it lowers 
the initial hardness of the specimen, does increase the 
stability of the steel. After this treatment the hardness 
remains constant throughout up to a temperature just 
above 600 deg. Cent. 


SUMMARY AND CONCLUSIONS. 


The whole process of manufacture of high-speed steel 
has been followed through, and it must be admitted that 
greater uniformity of working is hardly possible. 

As far as casting is concerned some slight improvement 
might be made by increasing the thickness of the mould 
walls and lowering the pouring temperature of the metal. 

An investigation of the various forging operations of 
cogging, rolling, &c., has been made, and it has been found 
that, for efficient forging, temperatures must be used 
which are appreciably higher than those generally accepted 
as correct. 

It is also shown that whether reduction is effected by 
rolling or hammering, or a combination of both, there 
appears to be little or no difference in the microstructures. 

What is, however, of the utmost importance is the 
amount of reduction in forging which the metal undergoes 
between the cast state and the finished bar. 

Micros taken after various processes of forging and 
rolling indicate that below a reduction of 88 per cent. 
for a 6in. ingot, the distorted carbide envelopes occur in 
the form of loops and hooks of various configurations, and 
it is in this form that they are most dangerous. This is a 
point emphasised by Brearley in his book on tool steel. 


separated state can be readily made to go into solution 
at a sufficiently high temperature. If, however, it occurs 
in the massive form as in the carbide envelopes or lamina. 
tions, it is almost impossible to bring this about, as has 
been shown by the experiments mentioned, namely, by 
high temperature soaking. 

With regard to annealing treatment, all that is necessary 
to bring about complete softening of the steel is to heat 
the steel just above its higher critical point on heating, 
and slowly cool down through the point on cooling. 

Hardening times and temperatures are of the utmost 
importance. Grain growth in high-speed tool steel is 
certainly slow when compared with carbon steel at low 
temperatures, but at the high hardening temperatures it 
is rapid enough to give rise to @ very coarse structure 
even with an increase of 20 per cent. in a hardening time 
of 24 minutes. 

The temperature limits for really efficient hardening 
are as narrow as 10 deg. Cent. Hardening should be carried 
out between the temperatures of 1310 deg. and 1320 deg. 
Cent. (corrected temperatures). If the temperature is 
above 1320 deg. Cent. overheating and finally burning 
will occur, whereas, if below 1310 deg. Cent., an insutti- 
ciently hardened steel will result. Tn either case defective 
tools will result. 

The cooling curve data agrees very well with similar 
determinations made by Yatsevitch. On the basis of 
his freezing curves the burning of the tool steel when heated 
above 1320 deg. Cent. is readily explained. 

The various defects occurring in high-speed steel have 
been reviewed and commented on. The greatest troubles 
are due to the insufficiently distorted carbide envelopes 
and incorrect hardening. 








Standardisation in Shipbuilding. 


BEFORE the war the British shipbuilding industry was 
undoubtedly second to none. America has, however, 
made marvellous strides; Italy must be considered as a 
growing shipbuilding nation; whilst Japan as a rival is 
only retarded by lack of steel. It is patent, therefore, 
that if Great Britain is to maintain her supremacy in 
shipbuilding and marine engineering, standardisation of 
components must be adopted to the utmost limit of inter- 
changeability, in order to increase output and meet the 
ever-growing activity of international competition. 

To this end a very representative conference of the 
official nominees of the Government, classification societies, 
shipowners, shipbuilders and marine engincers was con- 
vened last year, at the instance of the President of the 
Roard of Trade, and was held under the auspices of the 
British Engineering Standards Association. 

Sir Archibald Denny, the chairman of the Association, 
occupied the chair at the conference. The result of the 
discussion was a unanimous recommendation to the Main 
Committee of the British Engineering Standards Asso- 
ciation for the formation of a Sectional Committee to deal 
with this subject of such importance to all those connected 
with shipping. Sir Archibald Denny, Bart., is the chair- 
man of the Sectional Committee, and has as his vice-chair- 
men Sir Aubrey Brocklebank, Bart., Mr. A. M. Kennedy 
and Mr. A. EF. Seaton, the latter taking charge of the engi- 
neering and Mr. Kennedy of the shipbuilders’ section, 
dealing with deck gear and so forth. 

The usual procedure of the Association has been followed 
in that a number of panel committees are being formed to 
put forward the preliminary proposals for submission to 
the respective sub-committees. These panels will meet in 
various districts, and thus have the advantage of being 
able to call upon superintending engineers and captains, 
designers, draughtsmen, and, in fact, all those intimately 
connected with the construction and use of the various 
parts in relation to which it is proposed to set up standards. 
The following is a list of the subjects heing studied from 
the point of standarlisation :—Bollards, fairleads and 
mooring pipes, hawsers, ropes, rigging screws and rigging 
gear, boat davits, derricks, derrick fittings, stanchions, 
all ladders and ladder fittings, and deck machinery, 
windlasses, capstans, winches and steering gear, deck and 
hatch fittings, water-tight doors, manhole covers, side 
lights, ventilators, bunker and coal fittings, cabin fittings 
and beds, including electric light fittings, not dealt with 
by the Electrical Committee, plumbers’ fittings and all 
piping and pumping arrangements, anchors cables, and 
chains, also pipe flanges, steel pipes, cast iron and steel 
cocks and valves, gun-metal and brass fittings, boiler 
furnaces and tubes, condenser tubes, ferrules and copper 
tubes, shafting and propeller bosses, gauges and similar 
appliances, bilge ballast and ship side fittings, composition 
of brasses and bronzes, ladders and platforms and gratings 
of engine-rooms. 

It is quite recognised that a considerable amount ot 
very valuable work has already been carried out in this 
connection by others outside of the Association, but it is 
confidently expected that this work will be fully co- 
ordinated with the British standagds, and that those 
Institutions or Committees which have been doing highly 
valuable work will consent to co-operate with the Asso- 


ciation, and thus bring standardisation in the shipbuilding 


industry ‘‘ under one roof,”’ the benefit of such centralisa- 


tion to the nation at large needing no emphasis to 


recommend it. 








THe American newspapers just to hand furnish an 


interesting sequel to the sensation caused by the announces 
ment made on February 13th, 1914, by Lord Claud 
Hamilton that the Great Eastern directors had had to go 
to America for a suitable man to act as general manager. 


Finished milling cutters which have broken in use owing | The gentleman appointed—now Major-General Sir Henry 


to carbide laminations invariably show the laminations 
to be in this form. If the laminations are discontinuous 
and broken up they seldom give rise to trouble. From 


Thornton—has just returned from America, and whilst 
there was interviewed by the Philadelphia Public Ledger. 
He is reported to have said that England’s railways were 


this we must conclude that the reduction should even go | neither in need of revolutionising nor the introduction 


beyond this figure. For large tools, therefore, it is desir- | of American efficiency methods. 
business to absorb the views of the English people, and, 


) in accordance with the needs of the people, the English 
shown that carbide in the finely | system was altogether up to the standard. 


able to cast a large ingot and to put more work into the 





Experiments have 


He had made it his 
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CABIN OF THE VICKERS-VIMY COMMERCIAL AEROPLANE 





VIEW FROM AFTER END 


The “Vickers-Vimy” Transatlantic 
and Commercial Aeroplanes. 


THE construction of the Transatlantic ‘‘ Vickers- 
Vimy-Rolls ”’ aeroplane has recently been completed 
at the Weybridge aeroplane works of Vickers Limited. 
This aeroplane is practically similar in every respect 
to the standard ‘‘ Vimy’’ bombing machine. as 
supplied to his Majesty’s Government, and is illus- 
trated in two of the views on page 560. It is equipped 
with two standard 350 horse-power Rolls-Royce 
engines. The capacity of the petrol tanks has been 
increased to 865 gallons, and that of the lubricating 
oil tanks to 50 gallons. With these quantities of fuel 
and oil, the aeroplane has a range of 2440 miles. 
The maximum speed is over 100 miles per hour, but 
during the flight across the Atlantic the engines, it is 
intended, will be throttled down to give an average 
cruising speed of 90 miles per hour. The span of the 
machine is 67ft., and its overall length 42ft. 8in. 
The chord of the planes is 10ft. 6in. A wireless tele- 
graphy set capable of.sending and receiving messages 
over a distance of 250 miles will be carried, and the 
pilot and navigator will wear electrically heated 
clothing. j 

The ‘ Vickers-Vimy ” commercial aeroplane for 
passengers, mails or freight is also illustrated on 
page 560. This machine is a niodification of the 
bomber, and it is of interest to note that the different 
fuselages constitute the sole difference between 
the “‘ Vimy ” bomber, the ‘‘ Vimy ” commercial and 
the “ Vimy-Rolls ” Transatlantic aeroplanes. 

The fuselage of the commercial machine, as will 
be gathered from the four views on this page, is 
constructed on the ‘‘ monocoque” principle, the 

Shell” of the cabin being attached to oval wooden 
tings of box section, built up of three-ply wood. 
The “shell”? or cover of the cabin is made of 

Consuta,”” a material superseding three-ply, manu- 

















factured by S. E. Saunders, Limited, of Cowes, a 
company allied with Messrs. Vickers. This material 
is constructed of thin layers of selected wood, with 
the grain placed diagonally, the layers being glued 
and sewn together. The rows of stitching run in 
parallel lines about 1}in. apart. The material is 
claimed to be very strong and to give a high factor 
of safety to the whole construction of the cabin. 
Its use entirely dispenses with all cross-bracing wires, 
the absence of which must edd materially to the 
comfort of the passengers. The doors are water- 
tight, and the machine, it is stated. will float in a 
normal position on water. Two pilots are carried 
side by side, the cockpit being placed high up in the 
“nose,” so as to give them a wide range of vision. 
Dual controls are provided throughout.. The re- 
mainder of the machine, such as the main planes, 
tail planes and undercarriage, are designed in accord- 
ance with the latest practice. 


The dimensions of the ‘“ Vimy” commercial 
machine are as follows :— 
Overall length 42ft. Sin. 
Overall height 15ft. 3in. 
Span 67ft. 
Gap... 10ft. 
Chord b% 10ft. 6in. 
Engines Two 375 H.P. Rolls-Royce 


** Eagle,” Mark VIIT. 


Speeds—-Maximum 110 miles per hour 


Cruising 90 miles per hour 
One engine .. 70 miles per hour 
Landing 45 miles per hour 


5 hours 


5 


Normal endurance 
Factor of safety 


The cabin is totally enclosed, and has seating capa- 
city for ten passengers, each in a separate armchair. 
A gangway runs down the centre of the car, and there 
is ample space between the chairs, the passengers 
being in no way crowded. Cupboards are provided 
at the end of the cabin for the storage of light hand 


luggage. 





INTERIOR 








VIEW, LOOKING FORWARD 





VIEW FROM PORT SIDE 


of each person, and both height and speed indicators 
are fitted for those who are interested in the new 
conditions of travelling. In addition, telephonic 
conversation can be carried on between the pilot and 
the passengers. The ventilation and heating of the 
cabin can be adjusted as desired to suit any conditions. 
Noise, it is claimed, has been reduced to a minimum, 
and vibration entirely eliminated. 

The seats in the cabin can be detached in a few 
minutes, giving a floor area of 53 square feet and a 
volumetric capacity of 300 cubic feet for freight. 
Such freight can, if necessary, be kept dry and at an 
even temperature. The maximum weight which can 
be carried is 2500 lb. When carrying mails, sorting 
boxes will be fitted, so that the process of sorting may 
be carried out in a manner similar to that now in 
operation on mail trains. The mail bags can be 
attached to parachutes. and dropped where necessary 
between terminal stations, thus reducing the time 
and cost of a journey. The machine has, we are 
informed, passed its flying tests with full passenger 
loads, and took part in last Saturday’s aeronautical 
demonstration at Hendon. 








APPporntEeD by the Department of Scientific and Indus- 
trial Research, a sub-committee of the Food Investigation 
Board has issued an interim report on railway refrigerator 
wagons. Among the members of the committee was 
Mr. H. N. Gresley. Four wagons chosen indiscriminately 
from different railways were selected for inspection, and 
it was found that all had serious defects. Doors were not, 
for various reasons, airtight, whilst numerous bolts and 
iron fittings passing through the insulation allowed of 
considerable conduction of heat. The main general con- 
clusions are: (1) The insulation is not so effective as is 
desirable ; improvements could be made in the present 
and in future wagons; (2) deficiency in airtightness is a 
serious matter, especially as regards the fittings of the 
doors ; (3) the existing ice tanks are large enough, but the 


A separate window is placed at the side: practice of icing them is altogether inefficient, 
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Irrigation Schemes in Egypt and 
the Sudan. 


No. II.* 


IRRIGATION AND DRAINAGE SCHEMES IN LOWER EcGyPt. 


Waar are known as the Central Gharbia and 
Western Beheira drainage schemes were conceived 
and reported upon nearly ten years ago. In their 
enlarged and now adopted form these projects have 
for their object the drainage and irrigation of the 
whole of the areas of Lower Egypt. The land to be 
dealt with is the large alluvial plain built out into a 
body of relatively still water, fan-shaped in plan, and 
the close resemblance of which to the Greek letter A 
has given to it the name “ Delta.” This salient 
physical feature of Egypt occupies a triangular 
area north of Cairo, measuring 100 miles from south 
to north, and has a width of 155 miles on the shore 
of the Mediterranean between’ Alexandria on the 
West and Port Said on the east. Beyond these two 
points the low hills of the desert form the coast-line, 
while between them the low, sandy shore of the 
Delta, slowly increasing by the annual deposit of 
silt by the river, is a barren area of sand-hills and 
salty waste land, except in a few parts where recla- 
mation has already made progress. Southwards 
the quality of the soil rapidly improves, and becomes 
the most fertile part of Egypt. This area is watered 
by the Damietta and the Rosetta branches of the 





Irrigation, was that the only solution of the problem 
lay in the erection of large pumping installations on 
the borders of the lakes in order to reduce the surface 
levels in the drains. The engineers who were called 
upon to consider the matter were very definite in 
their opinions, and since then there has been no 
reason whatever to diverge from that decided judg- 
ment. 

The whole subject had been under consideration 


since 1908, but it was not until 1911 that Mr. (now | 


Sir) Murdoch MacDonald, then as now Under Secretary 
of State for Public Works in Egypt, who had had 
considerable experience in connection with the 
protective works and heightening of the Aswan 
dam and the Esna Barrage, prepared a comprehen- 
sive scheme for the whole of the Lower Egyptian 
areas. In fact, there were two schemes, the Beheira 
and the Gharbia projects, which were a combination 


of free flow drainage in the southern regions, and a | 
When the | 


pumping installation for the northern. 
nature of the plans became known, considerable 
opposition was manifested both inside and outside 
the Public Works Department, objection being taken 
to the pumping installations in particular. To all 
these objections the very closest and most careful 
consideration was given both by Sir William Garstin 
and Sir Arthur Webb, who were called in by the late 
Lord Kitchener, then his Majesty’s Agent and 
Consul-General in Egypt, to examine and report upon 
these schemes. 

The final result of the examination was a recom- 


| (the Damietta and the Rosetta) and the main deltaic 
canals. Two of these divisions were selected in 19]} 
| for immediate improvement, namely, that portion 
| of the province of Beheira situated to the west of 
| the main line of railway, between Cairo and Alexandria, 
and the central portion of the province of Gharbia, 
lying between the Kassed canal and the Rahr. 
| el-Shebin. 

Tue Benerra ScHEME. 





In Western Beheira the area to be dealt with covers 
| 480,000 feddans—1 feddan = about 1 acre, or exactly 
| 1.038 acres—throughout which the Government 

drains will be so deepened that the level of water in 
| them will be lowered to not less than 14m. below 
| the surface of the soil. At the time that these works 
were decided upon the drainage water of the area 
was being pumped at Mex, on Lake Mareotis—or 
Mariait—through a height of 3 m. into the sea, 
The new pumping installation required to deal with 
the greatly increased volume of drainage water which 
| might be expected when the whole of the land was 
being properly drained and cultivated, is being 
/erected at the same point. It will lift the water 
| through 6 m.into the sea. Lake Mareotis, although 
| its surface was being kept 3m. lower than the sea, 
by pumping, still covered an area of 55,000 feddans. 
Once the new project is in active operation the whole 
of this land will be laid bare and provided with 
adequate drainage, and, after irrigation water is 
given it, it will be made available for reclamation. 














Nile, and by the network of canals which, beginning 
at Cairo and the Barrage, intersects the whole Delta 
and extends eastward through the Wadi Tumilat as 
far as Suez. The soil of the Delta is of a dark grey, 
fine, sandy substance, becoming at times almost a 
stiff clay by reason of the fineness of its particles, 
which consist almost wholly of extremely small grains 
of quartz with a few other minerals, and often 
numerous flakes of mica. The deposit varies in 
thickness, as a rule, from 55ft. to 70ft., at which 
depth it is underlain by a series of coarse and fine 
yellow quartz sands, with occasional pebbles or even 
banks of gravel, while here and there thin beds of 
clay occur. These sand-beds are sharply distinguished 
by their colour from the over-lying Nile deposit, 
and are of considerable thickness. A boring made 
in 1886 for the Royal Society at Zagazig attained a 
depth of 375ft. without reaching rock, and another 
sunk near Lake Abikir (close to Alexandria) reached 
a depth of 405ft. with the same result. 

Before the construction of the Aswan dam the 
drainage system in the Delta had reached the limit 
of its capacity ; the increased water supply obtained 
from the dam, and the subsequent heightening, neces- 
sitated immediate measures being taken to improve 
the existing system. A variety of schemes were 
suggested, and practically all were carefully con- 
sidered ; but the consensus of opinion, as analysed and 
confirmed by Sir Arthur L. Webb, K.C.M.G., the then 
Adviser to the Public Works Department of the 
Egyptian Government and Under Secretary for 
' * No, II. appeared May 30th. 








SALAHIB CANAL REGULATORS, LOOKING NORTH-WEST 


mendation that the combined system should be 
abandoned and that the whole of the drainage should 
be dealt with at the pumping installations. In 
every other respect the original report . stood. 
With the conclusion arrived at Sir Murdoch 
MacDonald expressed himself as being in entire 
agreement, and, forthwith, he devoted himself to 
the preparation of further plans and _ estimates, 
paying special attention to that part of the scheme 
which provided for an adequate supply of water, 
a point, among many others, which the consulting 
engineers considered of vital importance. 

All along the Egyptian Government had been fully 
alive to the necessity of improving the drainage system 
of the country, especially as regarded the low-lying 
land to the north of the Delta. A report of the 
Cotton Commission laid special stress on the impor- 
tance of this question in connection with cotton 
cultivation. The efforts of the Irrigation Department 
were largely concentrated upon the improvement of 
the existing system by means of a complete overhaul- 
‘ng and remodelling of the existing drains. The 
whole problem was a. difficult and complicated one, 
and its complete and successful solution could not 
be otherwise than gradua]. For some years, minor 
works of partially deepening individual drains in these 
areas had been taken in hand, but it was recognised 
that if real improvement were to be made much larger 
areas would have to be dealt with at one time than had 
been effected by work on these separate drains. For 
this purpose the Delta was divided into the natural 
divisions formed by the two branches of the Nile 











| It was estimated that the total cost of thus improving 
| the 480,000 feddans referred to would come out at 
£E.1,390,000, or £E.2.9 per feddan. 

Substantial progress in connection with the 
Beheira drainage scheme was made up to the end of 
1913. During the summer of that year 1,400,000 
cubic metres of earthwork were excavated by hand 
on the remodelling of the following drains :—’Omim, 
.Abu Hommos, Damanhir, Abu-el-Matamir, Zawiet 
Saqr, Hésh ’Issa, and Abu-el-Zarazir; thirty-four 
new bridges were erected and fifty-five syphons, 
aqueducts, &c., were altered. Six dredgers of a 
capacity of about 800 cubic metres per day of 10 
hours were working in the ’Omim, Sharashra, and 
Nubaria drains, and excavated 697,000 cubic metres. 
In order to assist these machines, a large 24in. 
hydraulic dredger, having a capacity of about 7000- 
8000 cubic metres per day of 10 hours, was brought 
down from the Sudan. Views of the various types of 
dredgers are given on page 557, 

While this work was going on the engineers were 
engaged in further study of both drainage and irri- 
gation projects in this area. The dredging fleet 
consisted of only six dredgers, one grab, one bucket, 
and four suction, having a total capacity of about 
1500 cubic metres per day of 10 hours. In addition 
to the amount of excavating work which they carried 
out during the year—viz., 697,000 cubic metres, or a 
total of 859,000;cubic metres since the commencement 
of the work—slurry banks were thrown up involving 
the extra cube of 107,000 cubic metres. 


The bucket dredger was employed to dredge a 
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DREDGERS USED FOR DRAINAGE WORKS IN EGYPT 
(For description see opposite page.) 





























BUCKET “DREDGER IN DRAIN No. 4 24-INCH HYDRAULIC DREDGER IN EL’OMUM DRAIN 
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BUCKET DREDGER IN CUT LEADING TO DRAIN No.4 BUCKET DREDGER IN SALAHIB DRAIN 
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flotation channel of 2m. depth from the mouth 
of the ‘Omiim drain across the lake to Mex to enable 
the 24in. hydraulic dredger brought down from the 
Sudan to excavate the main drainage channel. 


Tse GHARBIA SCHEME. 


The Gharbia province of Lower Egypt has an area of 
2530 square miles, and a gradually increasing popula- 
tion. While in 1882 the number was said to be 936,276, 
by 1897 it had increased to 1,297,656, giving an average 
to the square mile in that year of 554 ; the population 
of to-day is reported to exceed 1,500, 000. At the 
commencement of operations on the drainage project, 
the bulk of the excavation work was carried on by 
manual labour south of the Barrari railway line, 
where the land and water levels permitted of dry 
earthwork. The existing main drains were widened 
entirely by hand labour to water level, and straight- 
ened preparatory to being completed to typical cross 
section by dredgers, while the smaller branch drains 
were, in most cases, excavated to final bed levels. 
During the first year of operations—1912—591,500 
cubic metres had been excavated, and in 1913, 
746,340, making to that date 1,337,840 cubic metres, 
Between January Ist, 1914, and March 31st, 1915, 
3,315,000 cubic metres were dredged; this, with 
the addition of 1,338,840 cubic metres of 1912 and 
1913 made a total of 4,652,000 cubic metres since the 
commencement of the undertaking. For the year 
1915 to 1916 the quantities dredged in Central 
Gharbia amounted to 2,337,000 cubic metres, making 
6,989,840 cubic metres since the beginning of the 
work. The quantities excavated by hand for the 
same period were 150,000 and 3,650,000 cubic metres, 
respectively. The hand excavation was confined to 
widening the main drains afterwards to be deepened 
by dredgers, and to cutting the final type branch 
drains, most of which were situated in the Central 
area. All these were piped, bridged and completed 
in all details well within the time specified. 

By the middle of June, 1914, the most important 
of the subsidiary works connected with the project— 
the lock, syphon, regulators and bridge, which formed 
the Salahib group of masonry works and which were 
commenced in March, 1913—-were completed, thus 
opening up navigation between Lake Borollos and 
the main drains and canals of the system. The year 
1915-1916 saw the completion of 102 bridges built 
in steel and masonry, and gauges erected on all the 
main drains. 

Very special care has had to be exercised on the con- 
struction, of bridges owing to the rapid increase in the 
use of wheel transport, and of heavy agricultural 
machines such as ploughing engines, &c. Three 
classes of bridge of standardised types for which special 
designs were made had been provided for all drains. 
First-class bridges for main agricultural roads capable 
of carrying a live load of 20 tons; second-class on 
branch or secondary roads for a load of three tons ; 
and foot-bridges suitable for animal traffic on all 
principal footpaths. All bridges are constructed 
mainly of steel and masonry, and, in some cases, 
ferro-concrete floors are laid to render them more 
efficient and reduce cost of maintenance to a minimum. 
On the main navigable channeis all first-class bridges 
have an 8 m. opening swing span for navigation, 
the minimum clearance between water level and under 
side of all bridges being 2} m. Second-class 
bridges on navigable channels have an 8 m., or 
6 m. diagonal lifting span, according to the size of 
the channel. They can be opened by a single atten- 
dant, as can the first-class swing bridges. To provide 
for temporary crossings on navigable drains during 
the demolition of existing and construction of new 
bridges, and for permanent crossings where the traffic 
does not warrant a permanent bridge, light decked 
pontoons have been provided. They have an endless 
hauling attachment and hinged landing boards, and 
can be easily operated from either side of the drain, 
or from the pontoon itself. 

An iron irrigation syphon 80 m. long was laid 
during the year under the main discharge channel 
north of Khasha to serve lands cut off from the Tira 
canal. The syphon was furnished with regulaiing 
gates and flap doors to prevent backward flow and 
silting from Lake Borollos. In this period about 
100 kiloms. of main drains connecting the sea with 
the main navigable canals and the State and the Delta 
Railways were rendered navigable, 

No room for doubt exists as to the benefits which 
will be gained from the projects now under active 
realisation. In the absence of Government drainage, 
which the Irrigation Departinent has always desired 
to introduce, pumping plant was installed, and several 
blocks of from 4000 to 5000 feddans each were treated, 
with the result that land, formerly worth nothing, 
soon bore valuable crops. The capital expenditure 
per feddan on any one of these areas could not have 
exceeded £E.20, and in practically every case a 
valuable return in rental has been obtained. The 
annual maintenance cost as compared with that of 
other lands has increased by a sum not greater than 
P.T. 40 (about 8s.) a year, representing the maximum 
cost of pumping. 

In view of what has already been accomplished, 
there is good reason to believe that the whole of the un- 
reclaimed areas in Lower Egypt, amounting to under 
2,000,000 feddans, will one day be equally remunera- 
tive. Provision for the large sums needed for their 
reclamation has already been made, and the regular 





advance of funds will allow of pace being kept with the 
influx of population required to cultivate each succeed- 
ing area as it is taken up. 


OTHER WoRKs. 


The drainage of the Central Gharbia, and the 
Western Baheira are not the only enterprises in 
which the Egyptian Irrigation Department is con- 
cerned. It has been decided to go thoroughly into 
the question of remodelling the whole of the irrigation 
system with a view to providing eventually for the 
large areas in the northern tract which still become 
partly flooded during a considerable portion of the 
year. Extensive modifications and re-arrangements 
in the existing system have become necessary owing 
to the conversion in some cases of low-lying canals 
into drains, and the abolition of the numerous 
aqueducts, or cross pipes, necessitated by the con- 
version of the main drains into navigable channels. 
The remodelling of the outlets of the existing irriga- 
tion channels has already been carried out, and this 
has served the purpose of restricting waste and econo- 
mising water, which has thus been made available 
for the extension of irrigation. Several kilometres of 
canals have been constructed, bridged, and outletted 
with reinforced concrete pipes. A number of modifi- 
cation schemes for different branches of channels 
have also received consideration, attention having 
likewise been directed to areas chiefly dependent 
upon certain drains which have already been partially 
improved. A systematic piping of all drains and 
canals with reinforced concrete pipes has been carried 
out as far as possible in conjunction with the main 
earthworks. Careful study has been given to the 
project for the subsequent irrigation of the area to 
be drained, so that the remodelling of the entire irriga- 
tion system may immediately follow the completion 
of the drainage. 

The total area at present affected by the new 
drainage works is about 1,000,000 feddans, equal 
to nearly one-fourth of the arable land of the Delta. 
It is in two tracts of about equal size, the one stretching 
south-east from Lake Mariut—-Mareotis—at the ex- 
treme west of the Delta ; and the other running south 
from Lake Borollos in the centre of the Delta; this 
part of the undertaking represents a probable expendi- 
ture cost of £E.10,000,000. Happily, Egypt’s experi- 
ence of expenditure upon public works has been a 
most encouraging one. The Aswan dam, which 
cost £E.5,000,000, produces, with the water it stores, 
crops worth annually between £F.5,000,000 and 
£E.10,000,000 ; apart altogether from the benefit 
attaching to the irrigation works in Lower Egypt, 
it is estimated that the works on the White and Blue 
Nile, now about to be completed, will produce crops 
on land, which at present is lying idle for want of 
summer water, valued at several additional millions 
annually. There is no doubt that the country is 
in a better position than at any time in its previous 
history to find the money for these elaborate reclama- 
tion and drainage schemes. The revenue of Egypt 
during the last financial year was £E.23,166,074, 
against £E.19,927,274 during 1916-1917, the receipts 
having exceeded the amount estimated for by no less 
than £E.3,641,074. Compared with the financial year 
of 1914-1915—at the end of the first year of the war— 
the excess attains the large figure of £E.6,308,291, 
thus demonstrating the degree of financial progress 
that the country has made during the war. The 
balance-sheet for the last financial year contained the 
highest figures on record in the whole history of 
Egyptian finances. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
corres -) 





THE LABOUR PROBLEM. 


Srr,—Some of the cardinal points in the labour problem are 
not sufficiently recognised. Until we have the facts in true 
focus, and until we get the average working man to understand 
something like the true relationship between capital and labour, 
profits and wages, output and welfare, we shall make little real 
progress. As an old workman and keen student I put the bulk 
of our labour troubles down to ignorance. I desire to explain 
how this ignorance has arisen, how it operates, and how it may 
be removed. For about thirty years the minds of the workers 
—I use the term workers in its limited sense for the purpose of 
this letter—the minds of the workers have been undergoing a 
process of poisoning, and now we are suffering extravagant 
demands and dangerous movements in consequence. Wild 
falsehoods and fallacies have been preached to the workers, 
and neither employers nor statesmen nor public writers have 
done anything effective in the way of spreading the truth. It 
is of urgent, vital, and imperative importance that our workers 
should understand, and that our employers, politicians, and 
pressmen should understand. Give the people—give the work- 
men—the facts and they will be reasonable enough. Let me 
explain. 

During the twenty years I spent as an ordinary workman I, 
like others, was fed in the workshop, in the trade union branch, 
at the street corner, and through the Labour and Socialist Press 
with lies about labour and social and political questions, and 
during that time I never knew an employer, director, or manager 
have a talk with his workmen and explain anything about wages 
and profits, output and competition, and such like matters. 
For a full generation our employers have known of the campaign 
conducted by false writers and agitators, but they have not made 
the slightest effort or move to put the workers right. Before 





I was out of my teens I was told that the great working class, 
nine-tenths of the community, were paid wages only equal to 
one-third of the national income, whilst the idle classes, ong. 
tenth of the population, took two-thirds. I was told that coal, 
which was sold to the poor for a shilling per hundredweight. wag 
gotten by the miner for a shilling a ton. 1 was told that a mere 
handful of landowners took more in mining royalties than oyr 
hundreds of thousands of miners got in wages. That campaign 
of falsehood and fallacy has gone on practically unchecked and 
unchallenged until the workers have come honestly to believe 
that they are being robbed on a colossal scale by the capitalist 
class. That is the root of the mischief. All the real grievances 
of labour put together are not responsible for so much dis. 
content as this single fallacy that labour gets only one-third of 
the products, or proceeds, of industry. Only a few weeks ago 
Mr. Smillie solemnly stated that the workers only got one-third, 
Only a few weeks ago the organ of the Labcur Party, the Labuur 
Leader, stated that if a workman was getting £3 a week in waves 
it was evident that he was producing £9 worth of goods. Unless 
and until this big fallacy is cleared up none of our so-called 
industrial peace or reconstruction movements will avail much. 
The very greatest need of the hour is for the employers, or some 
authority, to put the tacts about wages and profits to the workers. 
Let our workers see plainly that their Socialist leaders are false 
—let them have the facts— and there will soon be a chanved 
policy in the labour movement. 

The fallacies spread by the Socialists should be countered by 
the widest possible publication of the facts. Mr. Smillie has 
publicly declared that the total cost of producing coal is nly 
ahout 9s. perton. That means that if we allow only 3s, for 
herses and their food, machinery, tools appliances, trucks, 
rents, rates, taxes, and management, «ec. &c., only fis. is paid 
for labour. Mr. Robert Blatchford, in a widely read Sunday 
paper, has declared that miners produced coal for 3s.@ ton betore 
the war, and are producing it for 6s. now. Agitators among 
the miners have sent hundreds of letters to the. Press stating 
that the men get coal for about 2s. 6d. per ton. ‘The intention 
is to make out that almost fabulous profits are being made out 
of the workers and the public. ‘hose are the fallacies. What 
are the facts Please observe that neither the coalowners nor 
anybody else except my humble self ever attempt to contradict 
these false statements, and so they are accepted as being some- 
where near the truth. And yet it would be so easy to put the 
facts and disprove the lies. As I have tried before in my own 
way to explain, the output of coal in this country before the war 
averaged only five tons per mine worker per week —1,000,000 
miners raised an average of 250,000,000 tons a year in the last 
ten years before the war—and that at present the personal 
output is only 44 tons per week. If, therefore, miners raised coal 
for 3s. a ton before the war their wages would have averaged only 
lis. a week. It was often said that miners raised coal for 2s., 
and even Is. per ton. At 2s. a ton the men would only have 
received 10s. per week. At Is. a ton they would have been 
working for 5s. a week. If the miners are now raising coal for 6s. 
a ton, then their wages would averaye only 27s. per week, as the 
outputis only 44 tons perweek. The miners as a factreceive about 
18s. per ton of coal raised. In spite of this hard fact, and in 
spite of all the agitation and trouble caused by the false state- 
ments and ideas no coalowner or other authority tries to publish 
the truth. 

Similarly with other industries. So far from it being true 
that the workers receive only one-third, it is nearer the mark 
of accuracy to say they receive nine-tenths. It takes about 
£200 of capital to employ one workman in our manufacturing 
and engineering industries. As the dividends, averaged over 
bad as well as good years, and bad as well as good enterprises, 
only average about 5 per cent., it follows that capital gets only 
about £10 a year on each workman employed. The workman 
gets at least ten times as much. Unless and until our employers 
make known the facts in true focus, so that workmen can judge 
for themselves instead of being misled by false Socialists, there 
will be little industrial peace or true co-operation between labour 
and capital. E. T. Goon. 

Sheftield, May 30th. ; 


THE STILL ENGINE. 


Srr,—In your issue of May 30th, in dealing with the paper 
read before the Royal Society of Arts on the Still engine, a 
rather misleading reference is made to some figures I quoted. 
These figures were based on the tests of a 300 horse-powor Diesel 
four-stroke engine conducted by Mr. R. E. Mathot, and are 
tabulated below to correct the reference :— 


Engine cylinders .. 14.2 dia. by 26.77 stroke, 182 r.p.m. 


Indicated thermal efliciency 47.5 per cent. 

Brake thermal efficiency . . 36.0 = 

Friction loss .s 11.5 ne 
52.5 


Total waste heat 


If designed as a Still engine, the results would be :— 


Radiation loss 2.5 per cent. 
Stack loss y 8.0 ie 
Waste heat evalluble 6 as enn 42.0 “a 
Boiler efficiency from above 42 — 52. bin 80.0 ee 
Efficiency of steam cycle . ee 20.0 
Power from steam = 20 per cent. of 42 per 

cent. .. 8.4 ie 
Total indicated thermal etiicioncy . 55.9 a 
Tota! brake thermal efficiency 44.4 - 
Increase in indicated efficiency 17.7 ee 
Increase in brake efficiency .. 23.4 ~ 


London, S.W., June 2nd. F. Leigh Martineau. 





RE GEOMETRICAL TRISECTION OF AN ANGLE. 


Sim,—With reference to the above in your issue of the 16th inst., 
I beg to ask if there is a scientific geometrical solution for its 
construction apart from the mechanical method as shown in 
your publication. If such is the case, I should be pleased to 
know whether Mr. H. R. Kempe has a proof to his statement 
that the angle B is equal to a + 3, or otherwise. 
ALBERT FLINDLE. 
Higher Openshaw, near Manchester, ; 
May 29th. 

[The proof that 6 = a/3 is, we should have thought, too 
simple to need demonstration. The mechanical method would 
appear to be inca: see of conversion into one depending upop 
the processes of Euclidean geometry. Were it otherwise we 
should have to accord to Mr. Kem mpe the distinction of having 
solved a problem which has fa, agg xed a aaa for the past 
two thousand years and more.—. 
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Railway Matters. 





TuE cost of the keep of a horse on the Midland Railway 
increased from 26s. 114d. per week in 1917 to 33s. 114d. 
in 1918, or 25 per cent. Coal was 11s. 2d. per ton in 1913 
and 21s. 2d. in 1918. 

Ir has recently been stated that when an important 
railway witness was giving evidence before the Depart- 
mental Committee on the supply of electricity he said 
that the Mersey Railway’s case, as a comparison between 
steam and electric working, was the best in the world. 

Tue Great Western Railway Magazine is opening its 
pages to advertisements from those. members of that 
company’s staff who desire to be removed to other dis- 
tricts. It is anticipated that thereby exchanges may be 
mutually arranged between men who desire to remove. 


A MOVEMENT is on foot in the Isle of Wight for improving 
the communication with the mainland. One suggestion 
is the employment of the Southampton-Cherbourg train 
ferry. Another is a tunnel from either Stokes Bay or 
Portsmouth to Ryde. It is admitted that the latter would 
be very costly. 

RoLLING stock is being built of concrete in Holland, 
says the Railway Review of Chicago. ‘The wheels, axles, 
buffers, and couplings alone are of steel. ‘The weight of 
the cars is said to be no greater than that of steel cars ; 
the construction is simpler and cheaper and the upkeep 
light. Our contemporary adds, ‘“‘So it is claimed, at 
least.” 

As a plea against being compelled to restore some pre- 
war train services the United States regional director told 
the Texas Railroad Commission that motor car traffic 
had cut into the passenger earnings considerably. In 
Arkansas travel on the branch lines had been reduced by 
50 per cent. and on the main lines it had been seriously 
affected. 

As illustrative of the increased cost of working railways 
the experience of the Midland and South-Western Junction 
may be given. Comparing 1918 with 1913 the cost per 
train mile rose from 2s. 94d. to 5s. 10}d., an increase of 
109.2 per cent. Expenditure increased 110.36 per cent., 
ot which wages increased 153.2 per cent. and material 
85.4 per cent. 

CANADA has, with the introduction, as from the Ist 
instant, of through express trains between Montreal and 
Vancouver, the fastest transcontinental service in North 
America. The westbound journey is done in 93 hours 
30 min. and the eastbound in 92 hours 15 min. The best 
United States service takes 98 hours 50 min. from New 
York to the Pacific Coast. 

Ir is announced that Mr. Gilbert S. Szlumper, assistant 
to the general manager, London and South-Western 
Railway, has been appointed deputy docks and marine 
manager for that company at Southampton. Better known 
of late as Major Szlumper, he has been secretary to the 
Railway Executive Committee, and is being succeeded 
in that position by Mr. G. H. Wheeler. 

Or 24,164 express trains on the Midland Railway in 
1918 87 per cent. arrived punctually and not more than 
five minutes late ; of 388,617 local trains 92 per cent. were 
punctual. Of 22,488 mineral trains passing Melton, 
where trains from eleven different coal centres converge, 
$215 passed at the right time and 8346 were not more than 
ten minutes late, t.e,, 73 per cent. were not more than 
ten minutes late. 

Tuer period of greatest stress in the handling of ambu- 
lance trains at Southampton Docks was during the seven 
days ended July 9th, 1916, after the battle of the Somme, 
when 155 trains were dealt with. The heaviest day’s 
work was thirty trains on July 7th. The area to which 
the trains were dispatched ranged from Plymouth to 
Aberdeen. During the year 1916 300,000 sick and 
wounded were landed. 

On page 402 of our issue of April 25th we announced 
the promotion of Mr. R. W. Reid to the position of carriage 
and wagon superintendent to the Midland Railway, as 
from May Ist, in place of Mr. D. Bain, who had retired. 
This intimation was based on an apparently official 
announcement, but we have reason to believe that it was 
somewhat premature as regards Mr. Bain, who, we under- 
stand, is about to return to the Midland Railway from the 
Ministry of Munitions and will not retire until the end of 
the year. 

WE are informed that on May 28th an electric service 
on the Sandringham-Essendon section of the Melbourne 
Suburban Railways was publicly opened by the Hon. 
W. A. Watt, Acting Prime Minister of the Commonwealth, 
the Prime Minister of Victoria, and the Minister of Rail- 
ways. From a cablegram received from Melbourne, it 
appears that everything worked with perfect smoothness, 
and that the popularity of the electric service is assured. 
The first section is 20 miles in length, but the whole system 
of railways being electrified include some 150 route miles. 


Noruine apparently has been done as to the diversion, 
owing to the encroachment by the sea, of the Dublin and 
South-Eastern Railway. Sir Maurice Fitzmaurice, on 
behalf of the Board of Trade, and Colonel C. L. Morgan, 
late chief engineer, London, Brighton and South Coast 
Railway, on behalf of the railway company, have inspected 
the railway and recommended its diversion between 
Greystones and Wicklow. At the recent annual meeting 
of the company the chairman stated that it had been 
intimated to him that the question was being dealt with 
by the Irish Board of Works in conjunction with the 
Treasury. . d 

Some of the larger railways in the United States have 
adopted the practice of applying crude petroleum or other 
cheap grade oil to the angle bars—fish-plates—and bolts, 
not only when first used in the road, but to those already 
io servien, The accumulations of rust and dirt are first 
eleaned off. This practice has been uniformly reported 
as adding to the life of the angle bars and bolts, owing to 
the protection afforded against brine drippings from 
refrigerator cars and from atmospheric rust. One large 
System reported a saving of 30 per cent. in the number 
of bolts used and a 40 per cent. reduction in labour. The 
oil calls for re-application about twice a year. 





Notes and Memoranda. 





Whiting in the Manchester Guardian, an officer of the 
Royal Air Force says that the costs of aerial transport 
at an average speed of 90 miles per hour work out at 
29s. 4d. per ton-mile. 


Ix commenting on the Government report on the 
Wolfryn electro-chemical treatment of seeds, the Miller 
states that the treatment resulted in an increase of from 
8 to 61 per cent. in the yield of corn grown in Dorset. 


THREE caterpillar tractors have been used by an 
American mining company for hauling ore from the mine 
to the shipping wharf. Each of the tractors handles six 
35-ton wagons of manganese ore to a load, and hauling 
is done by day and night shifts throughout the year. At 
the completion of a round trip, each tractor is inspected 
to see that all bolts are tight and that every part of the 
mechanism is in proper working order. 

THE continued investigations of the Mineral Survey 
in Ceylon have resulted in the discovery of beach deposits 
of monazite sand in that island, and the Government of 
Ceylon has now made arrangements for working them. 
The Ceylon sand has been investigated by the Imperial 
Institute, which has also conducted trials of concentrating 
machinery, and finally selected plant which has been 
erected in Ceylon for working the sands. The deposits 
are less extensive than those of Travancore, but they will 
make an effective contribution to British sources of supply 
of this important mineral. 

In the course of a lecture at the Royal Institution, 
Professor Bragg said it was important that we should 
have some means of knowing when a submarine was 
within a mile of the “ hunting” ship. The question of 
listening under water had been much studied during the 
war. “ The perfect system,” declared the lecturer, “‘ is 
more than on its way. The Admiralty practically has it 
in hand. It will be a great day for all of us when we can 
say, not as members of the League of Nations, ‘ You 
shall not build submarines,’ but as members of a nation 
which can declare: * You can build as many submarines 
as you like. They have lost all their terror for us.’ ” 


GRAPHITE and kerosene are most often used in America 
for the purpose of removing scale which has formed in 
boilers. Their action seems entirely mechanical. Opinions 
as to the desirability of their use vary from enthusiastic 
commendation to absolute condemnation. Their use 
seents generally approved by practical men, but a warning 
against the practice is given in a leaflet published by the 
United States Bureau of Mines, in which it is pointed out 
that neither should be used in boilers in which there is 
already a heavy deposit of scale, as the loosening of this 
material and its accumulation in the bottom of the boiler 
is apt to lead to blistered and bulged plates. Both 
graphite and kerosene should be used very cautiously. 
Kerosene, if used in excessive quantity, is apt to distil 
over and attack gaskets. 


WRITING on some of the troubles experienced in drilling 
for oil, in the Bulletin of the American Institute of Mining 
and Metallurgical Engineers, Mr. 1. N. Knapp says he 
once had water trouble by new casing being eaten through 
in two or three months. The cause proved to be electro- 
lysis. Inside of 300ft. of 6}in. casing used to shut off 
the fresh water was placed 600ft. of 5in. for the oil string 
shutting out the salt water, which formed an electrolyte 
between the casings for 300ft., resulting in two plates of a 
wet electric cell. On measurement this cell was found to 
generate current enough to eat through the casing in the 
time mentioned. The damage occurred only at a few 
points along the casing, the rest being as good as new. 
The cure in this case was to pull the outside casing as soon 
as the wel] was completed. 


ARFPORT on the electricity supply in the United States has 
been issued by the Department of Commerce. It is stated 
that the public electric supply stations generated in 1917 
more than 25,000,000,000 units of electrical energy. The 
output in 1917 was more than double that for 1912 and 
more than quadruple that for 1907. The total primary 
power in 1917 amounted to 12,857,998 horse-power, 
an increase of 70 per cent. over 1912 and 213 per cent. 
over 1907. Of this power approximately 65 per cent. 
was derived from steam, 33 per cent. from water, and less 
than 2 per cent. from internal combustion engines. The 
average horse-power per steam engine showed a great 
increase from 334 in 1907 to 631 in 1912 and to 1124 in 
1917. The average horse-power of the water wheels also 
shows a marked increase, but in the case of the internal 
combustion engines there has been a decline. The total 
dynamo capacity—9,001,872 kilowatts in 1917—represents 
an increase of 74.3 per cent., compared with 1912, and 
232.2 per cent. over 1907. Are Jamps decreased from 
348,643 in 1912 to 256,838 in 1917, but the number of 
incandescent lamps increased from 681,957 to 1,389,382. 


In the course of the discussion on a paper read before 
the American Institute of Mining and Metallurgical 
Engineers on“ Tle Prevention of Columnar Crystallisation 
in Steel Ingots,” Mr. L. B. Lindemuth said that he had 
rigged up an ordinary commercial turn-table, and on the 
same mounting attached a blast-furnace mud gun, which 
is a simple steam cylinder. An 18in. ingot mould was 
mounted on the turn-table. The turn-table had a stroke 
of about 10 deg. to 12 dey., with stops at the ends. The 
steam cylinder would bang the table against the stops so 
violently that it would tend to keep the metal in motion 
when the mould stopped, and the columnar crystallisation 
was entirely eliminated Ingots cast in a similar mould 
and allowed to remain stationary showed columnar crystals 
of from 2in. to 4in. in depth. The experiments were made 
on a 0.35 per cent. carbon nickel steel, which is probably 
more susceptible to columnar crystallisation than any 
other. On one ocgasion, about 4 or 5 minutes after the 
machine had started, it was necessary to stop for about 
a minute. The machine was started again and run for 
5 minutes longer. After the ingot was broken it showed 
a distinct line of coarse crystals about fin. wide through 
its entire length from the bottom to the top. ‘The centre 
of the ingot showed no segregation at all, but the large 
crystals showed 0.50 per cent. carbon and about 0.030 
per cent. segregation of sulphur and about 0.020 per cent. 
segregation of phosphorus. 





Miscellanea. 





Acetic acid is being manufactured from cocoanut shells 
in Ceylon. 

Ir is said that the Japanese Cabinet intend to bring a 
Bill forward during next session for the revision of the 
Patent Laws. 

TuE telephone is now installed between Cawnpore and 
Lucknow, and other long-distance trunk lines are under 
consideration. 


An American steel company, whose annual output is 
50,000 tons, reports a saving of 200 lb. of coal per ton of 
steel resulting from the softening of its boiler water. 


A DEMONSTRATION has been carried out by the Marconi 
Company of the possibility of communicating, by means of 
wireless telephony, with a motor omnibus in movement. 

THE deposits of iron ore in the Larona district of Celebes 
are said to amount to some 200,000,000 tons. They 
occupy an area of 2.7 square miles and are about 40ft. 
thick. 

Durine the last three years the exports of zirconium 
from Brazil have increased from 86,295 to 2,141,182 kilos. 
The greater part of the mineral is sent to the United States, 
while Great Britain takes about one-fourth of the total. - 

Tue diamond pipe in Brazil which is being opened up 
by the Companhia Braziliera Diamantifera, is said to 
have an area of several square miles and an unfathomable 
depth. Arrangements are being made to wash several 
thousands of tons of clay per day. 

Tue Columbia Basin reclamation project, which is 
designed to water between 4,000,000 and 5,000,000 acres 
of arid land in Central Washington, United States, at a 
cost of something like £100,000,000, has been organised 
with £20,000 available for preliminary expenses. 

THE surveys have been completed for a. water power 
plant at Nila Mula, in the Western Ghats, about 70 miles 
from Bombay. The output is estimated at 150,000 
electrical horse-power. Another scheme, for which 
surveys are being made at Keya, further down the Ghats, 
would produce 300,000 horse-power. 


Tue Andhra scheme for supplying electric power to 
Bombay entails the construction of a dam which will 
impound 17,500 million cubic feet of water and provide 
65,000 electrical horse-power. The foundations for the 
dam have been completed, and the machinery is expected 
on the site this year. The transmission line to Bombay 
will be 56 miles long. 

Wirn the approval of H.R.H. the Duke of Connaught, 
President of the Royal Society of Arts, the Council has 
awarded the Society’s Albert Medal for 1919 to Sir Oliver 
Lodge, D.Sc., F.R.S., in recognition of his work as the 
pioneer of wireless telegraphy. The medal was instituted 
in 1864 to reward distinguished service in promoting arts, 
manufactures, and commerce. 


Accorpine to L’Echo de la Bourse, of Brussels, the 
German works in Luxemburg are gradually closing down. 
Thus the Rumelange works have damped down four of 
their blast-furnaces; the German-Luxemburg works 
will also be obliged to damp down their ten blast-furnaces 
and stop working their steel plant and rolling mills. The 
Gelsenkirchen Company's eighteen blast-furnaces are also 
reported to have stopped producing. 

UnpbeEnr the instructions of the Council of the Institution 
ot Civil Engineers, the Yarrow and William Lindley 
Scholarships, which have been held in abeyance during 
the war, are being reopened for the nomination of new 
scholars. It is hoped that this announcement may come 
to the knowledge of many worthy young men whose 
training was interrupted by the war, and particularly 
those men who have not had an opportunity either to 
commence or to complete their practical engineering 
training. 

On account of the very large number of applications 
that have been received by the Organising Committee 
of the forthcoming Exhibition of British Scientific Products, 
all the space available at the Central Hall, Westminster, 
has now been allotted, and no further applications can be 
considered. The Exhibition will be open to the public 
from July 3rd to August 5th, 1919. Its scope wil! be more 
extensive than was possible at last year’s display, when 
war conditions made it necessary to withhold from public 
view much of the scientific and technical work carried on 
in Great Britain. Striking testimony wil! be furnished 
of the enterprise of British manufacturcrs, and the uses 
they have made of science and invention in new industries 
and the development of old. 


Speakinc at the annual meeting of the Royal Auto- 
mobile Club on May 29th, Sir Arthur Stanley gave striking 
figures of the service the Club had rendered to overseas 
officers during the war. He added that the Club had been 
of great assistance to the Red Cross in the matter of pro- 
viding office accommodation in the building next door to 
the Club and in lending the services of the Club Engineers, 
Mr. Hudlass and Mr. Smith, who had rendered invaluable 
work in creating the motor ambulance service. The 700 
or 800 motor ambulances coming back from abroad would 
not be given away or thrown on the scrap heap. The 
intention was to form an ambulance service with them 
throughout the whole of the United Kingdom, so that a 
properly equipped vehicle would be within reach of any 
accident. 

AN interesting paper on ‘‘ An Improved Notation and 
Simplified Precision Instrument for Measuring the British 
Binary Inch Fractions ’’ was read by Mr. Alfred Watkins 
at the Junior Institution of Engineers on Friday, May 30th. 
The author took as his theme the soundness of the instinct 
and custom for binary divisions and the poverty and 
crudity of the notation which now express them. He 
advocated octaval notation for this purpose and exhibited 
micrometers in which the present standard fractions are 
represented by two places of octavals at one end of the 
instrument and “limits ’’ are provided for with a separate 
measuring screw at the usual anvil end and expressed in 
the third and fourth octaval places, being set as either a 
plus or minus quantity. He also showed a new “ staire 
case ” scale for the subdivisions on a rule. 
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Franco-British Trade. 


UnpveEr stress of crushing financial obligations 
resulting from the war the French Government 
inaugurated a policy whereby the whole of the recon- 
struction work to be carried out in the liberated dis- 
tricts was to be reserved for home factories. Seeing 
that the country’s productive capabilities have been 
enormously increased by the creation of works for 
the manufacture of war material, the Government 
felt perfectly justified in doing what was necessary 
to find the factories employment, especially during a 
period of transition when the industrial situation 
would necessarily be more or less disorganised and 
the demobilisation would release some hundreds of 
thousands of men for whom work would have to be 
provided. The programme of the Minister of Recon- 
struction was to produce everything at home, to 
purchase as little as possible abroad, and to raise 
an almost insuperable barrier against the importation 
of manufactured goods. He held that the work of 
reconstruction was so vast that it would keep the 
home industries employed for several years. To 
carry out this programme many new industries would 
have to be created, and the Minister undertook to 
provide every facility to those firms which laid them- 
selves out to manufacture machinery and other goods 
that were formerly imported. Some started upon 
the production of weaving machinery, others adapted 
their plants for agricultural implements, and others 
again embarked upon the manufacture of sewing 
machines, tractors, and anything else necessary for 
the country’s development. All this activity meant 
an expensive organisation, which could only be 
justified with the assurance that manufacturers would 
have nothing to fear from foreign competition, at 
least until such time as the new industries were per- 
manently established. 

In pursuing this programme it was overlooked that 
new industries cannot be created without fairly long 
experience, since men and methods have to be adapted 
to a new order of things. Numerous manufacturing 
problems have to be solved, many of them apparently 
slight but often troublesome, and the manufacturer 
who sets out to deliver a new class of goods within a 
specified time finds that he is a long way out of his 
calculations. This is what is happening in many of 
the French industries at the present moment. The 
Government distributed considerable orders for cer- 
tain manufactured goods which were to be delivered 
by a certain date. This date has long been exceeded, 
and it will probably be some time before the contracts, 
many of them urgent, are completed. The trouble 
arises largely from the difficulty of procuring supplies 
of raw material, and the situation is so precarious that 
the Government has removed the embargo upon the 
importation of material necessary for the carrying on 
of home manufacturing industries. Then the eight 
hours’ day added to the difficulty by restricting pro- 
duction and increasing the cost of manufacture. 
This result is contrary to that promised by the men’s 
unions, which affirmed that the effect of the shorter 
hours would be to increase the production to a degree 
corresponding with the increase in the amount paid 
for wages. Whether the men have not yet had sufti- 
cient time to adapt themselves to the new order of 
things and so to redeem their promise remains to be 
seen, but it is certain that up to the present the effect 
of the eight hours’ day has been to add appreciably 
to the manufacturing costs. The attempt to intensify 
production has failed, and the prices of manufactured 
goods have advanced to an extent that limits their 
sale. This high cost is also partly attributed to trans- 
port deficiencies, which do not provide adequate 
communication between the producing and selling 
centres. These difficulties are not due to a lack of 
rolling stock, for with the surrendered German trucks 
and locomotives and the placing of the British wagons 
at the disposal of the French Government the railways 





appear to be sufficiently equipped for all emergencies. 
But the most serious difficulty at the present moment 
is the impediment to business caused by the un- 
paralleled rise in the exchange rate. So long as the 
French believed that they were in a position to supply 
their own needs the rate of exchange mattered little, 
and in time would have fallen automatically to a 
normal level. But France cannot yet rely entirely 
on her own resources. She must import foodstuffs, 
and with the exchange against her the cost is so high 
that she is buying as little as possible. Huge quan- 
tities of agricultural machinery are needed. French 
manufacturers cannot produce anything like the 
amount required, and with the present exchange rate 
United States’ manufacturers are disinclined to push 
consignments because they cannot make a reason- 
able profit except by putting up prices on the French 
market to an exorbitant figure. Consequently the 
prices of everything in France are so high that a crisis 
may be threatened unless something is done to bring 
down the exchange rate and facilitate foreign com- 
mercial intercourse. The French Government is 
evidently alive to the fact that the economical policy 
it has adopted is up to the present a failure. This 
policy was forced upon it by the conditions existing 
six months ago, but it cannot be maintained inde- 
finitely. So long as Government upholds the system 
of prohibition there can be no hope of an early recon- 
struction of industries in the liberated districts. In 
the present state of things French manufacturers 
cannot possibly supply what is needed, and delay 
in restarting industries in the northern departments 
means a far greater loss to the country than would be 
involved by the importation of foreign machinery. 
The only hope of establishing an industrial activity 
in France is to import as much material and machinery 
as possible to permit of the country manufacturing 
textiles, replacing demolished machinery at the 
collieries and carrying on the agricultural and other 
industries under normal conditions. By allowing 
free imports credit would be given to France, the 
exchange rate would become easier, and the cost of 
everything would be reduced to a level compatible 
with commercial prosperity and a general well-being. 
Having already permitted the free importation of a 
long list of raw materials, the Government is now 
contemplating a removal of the embargo upon many 
classes of manufactured and semi-manufactured 
goods, but it is probable that this modification will 
only be made as the result of the commercial conference 
following the settlement of the Peace Treaty, and as 
the interests of the home manufacturing industry can- 
not be sacrificed there will certainly be a heavy 
increase in certain import duties. 

This change in the economic policy of France is of 
particular interest to Great Britain, for the reason 
that there is a strong feeling towards encouraging 
closer commercial relations between the two countries. 
The Federation of British Industries accomplished 
good work when it started a propaganda in France 
and arranged for a participation in the Lyons Fair. 
The actual business results were unsatisfactory, 
because it was impossible to do anything so long as 
the restriction policy remained in force, but it has 
prepared the way for a future activity which promises 
to have important consequences. There have lately 
been meetings in France in favour of what amounts 
to a commercial and economical alliance with Great 
Britain. A first step in this direction has already 
been taken by the signing of a convention between 
the-two. countries according reciprocal treatment in 
the African territories, under their respective juris- 
dictions, which adjoin each other. This convention 
has had an excellent effect in France, where it is 
regarded as marking a new era in the history of inter- 
national trade. While facilities will eventually be 
offered British firms for doing business in France, the 
scheme can obviously only be based upon a system 
of reciprocity, and the fiscal arrangements will be of 
such a kind as adequately to protect the French 
manufacturing industries. As these are expected to 
develop enormously in the future some means must 
be adopted for the disposal of a surplus production, 
and facilities for exchange will therefore be arranged 


in such a way as to offer advantages for the importa- ' 


tion of goods that do not compete too seriously with 
home productions. Each country will doubtless pro- 
tect its own specialities. The arrangement will also 
provide for the suppression of dumping tactics. The 
French favour a loyal exchange without unfair com- 
petition, and the policy now taking form aims at 
rendering impossible in the future a repetition of the 
dumping which the Germans brought to such a state 
of perfection. 


Tests of Metal. 


A.tHouGH the line of fission is not clearly marked, 
it is convenient to regard the philosophy of metal 
testing as divided into two distinct schools. On the 
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one hand, we have the apostles of the old or inferential 
method, and on the other those of the new or-imita- 
tive method. The former regard the tensile test as 
fundamental ; they believe that properly conducted 
and properly construed, it is able to afford all the 
physical information about metals that the engineer 
needs. The latter, on the other hand, assert that it 
is irrational to test by pulling parts that, in use, will 
never be subjected to stress of that kind, and that all 
material should be examined by methods which 
simulate as far as possible the actual conditions of 
service. The older school replies that it is possible 
in but few cases to provide tests that are actual 
simulacra of the working conditions, and hence, that 
even the so-called imitation tests are, in fact, no more 
than inferential tests of a special order. It was on 
this question that the more interesting parts of the 
debate which occupied the last two meetings of the 
Institution of Mechanical Engineers turned. Dr. 
Hatfield, the author of the paper which led to the 
discussion, held that the tensile test is fundamental 
and the others auxiliary, whilst the opposing side 
supported the shoek test. Dr. Rosenhain, who 
advanced arguments in favour of impact testing, was 
not prepared to go as far as other speakers—Dr. 
Howe, for example—who were stout advocates of 
the imitation test. But to define precisely the view 
held by Dr. Rosenhain is not always the easiest thing 
is the world. With brilliant powers of debate and 
argument, he is happiest when in opposition, and 
whilst on this occasion he exercised his skill to make 
the best of the case for shock tests, we are not certain 
that if the tensile test were in jeopardy he would 
not throw all his weight on its side, and defend it 
with no less ability. We trust he will forgive us this 
little comment on his attitude. It is more than 
merely personal, for we fancy that in this readiness 
to defend tests of all kinds we see the most rational 
position. 


In the present state of our knowledge, it cannot 
be said that any one test is better than any other, 
and until we know a great deal more about metals 
than we do now, and until we have some clearer con- 
ception of the causes of their strength and weakness, 
it is wise to examine them in every possible way. 
The tensile test holds its proud position in specifica- 
tions no doubt because it was first in the field, but 
whilst it may properly be regarded as the most 
generally useful test, we should be as sorry to see 
the Izod, Charpy, Stanton, Sankey, Fremont, Arnold 
or any other wholly displaced, as we should be to 
see microscopic examination given up. It must, 
however, be confessed that when tests are in conflict 
the engineer finds himself in a position of some 
embarrassment. When, for example, a steel gives 
excellent records in the tensile machine and yet fails 
lamentably under the shock test, we have a lost 
feeling which is not wholly removed, even by Dr. 
Dalby’s assurance that if we would but study the 
physiognomy, if we may so call it, of the autographic 
records of tensile tests, we should find the explana- 
tion.. Dr.,Dalby showed, by diagrams which are 
reproduced in our report to-day of the discussion, 
that different kinds of steel and other metals exhibit 
their own proper general characteristics in their 
graphs, but his argument would have been more con- 
vincing had he been able to show that the ill-doer 
amongst steels could be identified by its autographic 
record as surely as the human criminal is identified 
by the shape of his head. We suggest that Dr. Dalby 
should examine by his method a sample of steel 
which, whilst giving excellent figures in the tensile 
test, yet failed under the notched bar test, and tell 
us if he could recognise from some slight characteristic 
in the graph the predisposition of the material to that 
particular kind of weakness. If that could be done, 
his very rational method of examination would 
exalt the tensile test to an unchallengable position. 
Candidly, we doubt if the tensile graph is capable 
of affording information of the kind, and we are dis- 
posed to believe that there is something inherent in 
shock bending tests—apart, of course, from the 
mere mechanical arrangement and the consequent 
stresses—-which cannot be imitated by a straight pull. 
One cause was suggested by a speaker in the discus- 
sion. It is known that a sharp notch or crack, by 
localising stress, causes failure, and it is equally well 
known that no steel is perfectly homogeneous or 
perfectly free from microscopic fissures, some filled 
with oxides or what not, some void. It is conceivable 
that a steel thus cracked might give good tensile 
results, because the cracks were too small to effect 
appreciably its cross-sectional area and too well 
distributed to cause any concentration of stress. 
On the other hand, these minute fissures on the 
exterior of the test specimen would weaken it con- 
siderably, against bending and shock. Dr. Hatfield 
does not accept this view. He inclines to the opinion 





that the cause must be looked for in ultra-microscopic 
arrangements of the crystals. 

If we may sum up our general impression of the 
debate in a few words, it is that so variable and 
remarkable is the nature of steel that no one test 
can reveal all its properties, and that whilst the 
tensile test is the most generally useful, it cannot 
stand alone. Much more research is needed, and we 
trust that the refusal of the owners of broken parts 
to allow them to be examined by competent inde- 
pendent authorities—if it is as common as one or 
more speakers at the debate asserted—-may be by 
degrees overcome. At the same time, the test results 
of broken parts should be treated with reasonable 
caution. It is not safe to jump to the conclusion 
because a particular condition is found in the neigh- 
bourhood of a broken part that therefore it broke. 
All the conditions must be considered, for it not 
infrequently happens that other parts made in 
exactly the same manner and of the same material 
do not fail. The causes predisposing to failure may 
be internal (molecular) or external (excessive stresses). 
The metallurgist looks only to the former, the latter 
is outside his province, but the wise engineer will look 
to both. Before he accepts the metallurgist’s con- 
clusion as final he will satisfy himself that the external 
conditions were not in themselves sufficient to account 
for the failure, and he will redouble his caution in 
those cases in which the material appears to be good 
under some tests and bad under others. 








The Air Receiver. 
By FRANK RICHARDS. 
No. I. 


AN air receiver connected with an air compressor 
would seem to be about as simple a thing from the 
engineer’s view-point as can well be imagined, and 
yet there are many things which might be said, and 
some which should be said and reiterated, concerning 
it, its functions, and relations as essential to be borne 
in mind in the interest of correct and profitable 
practice. 

The first detail to be specified concerning an air 
receiver for any given service is as to its size or volu- 
metric capacity, in which particular it is at once as 
different as possible from a steam boiler ; for while 
there are rules and formulas innumerable to deter- 
mine the capacity of the latter, there are no such rules 
for an air receiver, and in the nature of things none 
could be expected. If we were called upon to suggest 
a rule for air receiver capacity we would say, have it 
as big as possible, and even then its size would not 
be of much help. 


COMPARATIVE CAPACITIES OF RECEIVER AND 
COMPRESSOR. 


Say that we had an ordinary single-stage air com- 
pressor with an air cylinder 24in. in diameter running 
at 400ft. per minute piston speed. Its free air capacity 
would roughly be about 1200 cubic feet per minute 
and its delivery at 6 atmospheres or 75 lb. gauge— 
after the air was cooled—200 cubic feet per minute. 
An air receiver 5ft. in diameter and 10ft. long, which 
would be fully as large as would ordinarily be provided 
for such a compressor, would have a capacity of 
196 cubic feet, only 164 cubic feet of which, at 75 lb., 
would be in excess of the normal atmosphere content 
of the receiver, so that the total receiver capacity 
would be decidedly less than one minute’s output of 
the machine. With the air not cooled, as would be 
the case, the deficiency would be still greater. 

With a two-stage compressor of the same free air 
capacity and compressing to 8 atmospheres, or, say, 
a little above 100 lb. gauge, and the air at least par- 
tially cooled, the receiver capacity as above would 
more nearly approxinate the one minute output of 
the compressor. But the futility of installing the 
air receiver for storage purposes, besides its neces- 
sarily insufficient capacity, lies in the fact that the 
pressure of the contained air falls immediately with 
any withdrawal of the air, or, if in continuous opera- 
tion, whenever the output exceeds the intake. 

It happens that wherever compressed air is 
employed, for operating rock drills, pneumatic tools, 
hoists or other devices, the call for the air is irregular 
and intermittent, and the problem of maintaining a 
constant pressure is a difficult one, and yet one of 
great importance. An obvious method, and perhaps 
the first to be thought of, would be to have the com- 
pressor capacity approximately equal to the maxi- 
mum demand, and then to trust to the safety valve 
to dispose of the surplus when the air consumption 
fell off, but that, of course, would be crude and costly. 
Automatic speed regulation of the compressor usually 
does not give a sufficient range, and the fractional 
unloading of the air cylinder is more or less of a make- 
shift character. 


ConsTANT PRESSURE IN THE RECEIVER. 


By the aid of static water pressure, which is usually 
available or can easily be provided, a constant pres- 





sure may be maintained in an air receiver whatever 
the fluctuation of its air content may be, of course 
within the limits of its capacity, and wherever there 
is any permanency of installation the arrangement 
should be adopted. The bottom of the receiver, the 
vertical type being preferable but not essential, jg 
connected by a pipe of suitable size with an elevated 
body of water, either a tank provided for the purpose 
of capacity greater than that of the receiver, or any 
existing body of water whose surface is at the required 
elevation. There is free communication between 
receiver and tank, and as the volume of air in the 
receiver decreases or increases, the water in the receiver 
will rise and that in the tank will fall, or vice veorsd, 
to correspond, and no water is consumed or wasted. 
With the water thus freely flowing back and forth a 
very slight difference of air pressure in the receiver 
will occur on account of the varying differences of 
height of the two bodies of water, and, singularly, 
the pressure will be the greatest in the receiver when 
it contains the greatest volume of air and when the 
water level there is the lowest. With compressors 
in operation and a constant flow of air passing through 
the pipes the air which is being used need not enter 
the receiver at all if only a free communication between 
the tank and the receiver is maintained to keep the 
constant pressure. 

The original and most notable employment of this 
principle was by Bruno V. Nordberg, by whom the 
arrangement has since been patented, at the group 
of mines of the Anaconda Copper Company, Butte, 
Montana. Here a battery of air receivers connected 
with a large tank of water at the required height 
maintains a constant pressure of 90 lb. gauge, so that 
the entire compressing system, with a free air capacity 
of 20,000 cubic feet per minute, might be stopped for 
half an hour and the full air pressure maintained 
against maximum consumption. 


AtrR RECEIVER CONSTRUCTION. 


The normal air receiver of the present day is a 
cylindrical steel shell of a length two or three times 
the diameter, and often much longer than that if 
used horizontally, with bumped heads riveted in. 
When the receiver is large enough to have a man- 
hole both heads are usually inserted with the convex 
faces of the heads outward, as they should be, but for 
the smaller receiver the generally accepted custom 
has been to have one head as it should be and the other 
head as it should not be, or with the concave face of 
the head outward, just for the convenience of the 
riveter in manufacturing, a thing for the mechanical 
world to be ashamed of. The later developments of 
welding processes remove the last excuse for receivers 
so constructed, and, indeed, we may hope to see rivets 
entirely discarded in air receiver construction. 

Every air receiver before being put into service 
should be subjected to a hydrostatic test to a pressure 
considerably above that to which it will ever be sub- 
jected when in use, and in determining what shall be 
the test pressure limit it will be well to consider that 
working conditions are more strenuous than the 
quiescence of the shop. There are liable to be more or 
less shocks or jars, and especially there are possibilities 
of a great range of temperature changes, and also in 
course of time the receiver will be weakened by rust, 
all of which particulars should be allowed for, with an 
additional factor of safety above that. 


EXPLOSIONS FROM STATIC PRESSURE. 


The subject of air receiver explosions is an interest- 
ing and important one; and first of all we need a 
discriminating definition of the word “ explosion,” 
for so-called explosions of air receivers occur under 
two entirely different sets of conditions and with 
differences of result and consequences which are 
almost incomparable. 

First, there is the bursting of the receiver and the 
sudden escape of the air when its pressure at the 
moment is greater than the material of the receiver 
can withstand, all other conditions being presumably 
normal. The air pressure from some cause may have 
become greater than ever before, or the receiver may 
have been insidiously weakened. With so small a 
margin of safety as has usually been deemed sufficient 
it is little wonder that these static pressure explosions 
should occasionally occur. When such an explosion 
does take place, the results to the surroundings are 
usually much less serious than when a pressure explo- 
sion of a steam boiler occurs, because there is nothing 
but the confined air to escape, while in the steam 
boiler there is not only the actual steam in the space 
above the water, but this is followed up by more 
steam instantly generated from the hot water, and 
also frequently further backed by the rush of masses 
of the water itself. 


Exp.LosivE IGNITIONS. 


The fixing of working pressure limits, the safety 
valves, and other precautions which should be pro- 
vided, guarantee only immunity from explosions of 
the preceding type, and are of little account when 
there occurs the firing of an explosive mixture of air 
and oily vapour within the receiver or its connections. 
Concerning explosions of this character there is much 
more to be said, and investigations of causes must 
have to do with much more than with the receiver 
itself. We must begin, in fact, with the beginning 
of the air compression, and even outside the com- 
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ressor, where the man in charge doses the machine 
with the lubricating oil ; for in the use of the lubricant 
in the compressor lies either danger or safety, and 
much which has to do with the ultimate economy and 
safety of the entire compressed air system. 

It is encouraging to be able to note that the troubles 
attributable to the lubricant used in air compressors 
have been greatly reduced, especially when the vast 
increase in the number of compressors and in the 
volume of air used is considered, and perhaps we 
may more readily comprehend why this is so by com- 
paring what might be called the ancient and the 
modern styles of practice in air compression. They 
lie not farther apart than a single generation of men, 
with no distinct demarcation between them, so that 
there are still survivors of the primeval to discredit 
the present. 


THe ANCIENT AIR COMPRESSOR. 

The typical compressor of the earlier type which 
we here have in mind, supplying air mostly to rock 
drills in mine or tunnel, was a single-stage machine 
compressing the air to, say, 901b. gauge, without 
any cooling devices for the air, and little thought 
was given to the effects of the presence of the lubricant, 
except for the actual lubrication, and, as a conse- 
quence, the oil was used “ liberally.’’ Now, the oil 
which is fed into the air cylinder has no discharge 
or escape except into the air itself, by which it is 
caught up and carried along. At the point of its 
leaving the cylinder and immediately thereafter 
the heat of the air is sufficient to decompose the oil 
and leave the carbon to accumulate as a black sticky 
mess of combustible material lining the air passages 
and the interior of the receiver, while the more 


volatile constituents of the oil are carried along by 


the air to wherever it is finally discharged. As to 
the latter, there is an authentic court record that a 
man in an Alabama coal mine was fatally asphyxiated 





Wireless Telephony and Direction 
Finding. 


Tae Marconi Wireless Telegraph Company, Limited, 
gave a very successful demonstration of wireless telephony 
and wireless direction finding on Wednesday, the 28th of 
last month. The company has developed a system using 
continuous wave transmission, which it has long been 
recognised is practically essential for the transmission of 
articulate speech. One of the disadvantages with inter- 
mittent trains of damped waves lies in the fact that a 
sound is produced in the telephone at the receiving station 
corresponding to the frequency of the train of waves. 
This sound drowns out the variations of lesser frequency 
which constitute the speech it is desired to transmit. 
Thore is no such disturbance with. continuous waves, as 
the frequency can be forced as high as 30,000 to 50,000 
waves per second, which is beyond the limit of reception 
of the ear. The person receiving is therefore left free to 
detect the effects produced in the telephone by the varia- 
tion in amplitude impressed on these waves at the trans- 
mitting station which correspond to the wave form of 
speech. It is true it is possible for short-distance work 
to use a damped wave system employing a very rapid 
series of quenched sparks—the spark frequency must be 
at least above 20,000 per second—but the speech quality 
is very inferior to that obtained with persistent oscilla- 
tions. A further advantage of the continuous wave 
system is its economy in power for a given distance of 
transmission. The Marconi Company uses a_three- 
electrode oscillatory valve system, but has succeeded in 
increasing the power of the system by the use of an alter- 
nator, step-up transformer, and rectifying Fleming valve 
in place of a power battery. 

The portable station which was used for the purpose 
of demonstration is arranged as a combined telephone and 
telegraph set. As a telegraph set, it can transmit either 
continuous or “‘ Tonic train” signals. The range of the 
station over flat country is stated for telephonic communi- 
cation to be 60 miles, while for Morse signalling the range 
varies from 100 to 200 miles, depending on the system 
adopted to render the continuous waves audible to the 





Prior to the experiment in direction finding: a visit 
was paid to the Chelmsford works of the Marconi Com. 
pany, which are admirably laid out for the construction, 
assembly and testing of wireless apparatus. We were 
given an opportunity of talking on one of the wireless 
sets just described, which was in tune with a station some 
distance away, and also heard a number of gramcphone 
records wirelessly transmitted. The voice and music 
sounds received were of remarkably good quality, which 
is evidence that there is very little distortion in the wave 
form. As is well known, in telephony with wires the cable 
exercises a great influence on the wave jorm. Even with 
loading coils, the higher harmonics still travel faster 
and attenuate more rapidly than the fundamental tone, 
with the result that the sound quality is changed. In the 
case of wireless waves, however, all wave lengths travel 
at the same speed, with the result that the quality of the 
sound is unaltered, although it is enfeebled; but this 
defect can largely be remedied by means of amplifying 
valves. 

For the experiment in direction finding, one of the 
portable sets was sent out from Chelmsford and erected 
near Colchester. The set was then located by the wireless 
direction-finding apparatuses installed at Bloomfield and 
Malden. Elaborate precautions were adopted to prevent 
the site of the portable set being determined by any other 
than wireless means, and the test was a complete success. 
The operation of wireless direction-finding apparatus 
depends on the fact that a closed or nearly closed high- 
frequency oscillating circuit has an asymmetry of radiation 
or absorption. The circuit radiates or absorbs wave 
energy best in its own plane. Therefore by rotating a 
nearly closed antenna reund a vertical axis it can be used 
with a suitable detector to determine the direction of a 
sending station. When the sounds in the detector are at 
a& maximum the direction of the source of the waves is in 
the plane of the aerial. The closed or partly closed circuit 
antenna has, however, less radiating or absorbing power 
than an open circuit antenna, and also the movement 
of aerials of any size in this manner is scarcely practicable. 
In actual work this somewhat obvious method is therefore 
confined to the few special cases in which small aerials 
wound on frames will suffice. The direction-finding system 
which has been developed by the Marconi Company and 

















FIGS. 1 AND 2—TRANSMITTING AND RECEIVING EQUIPMENT FOR WIRELESS TELEPHONY AND TELEGRAPHY 


by the oil fumes in the exhaust of an air-driven steam 
pump, and heavy damages were collected. 

ia Under the system of high-pressure single-stage 
compression which formerly prevailed, it was un- 
doubtedly necessary to use much more oil than in 
these days when such high temperatures and un- 
divided pressures are avoided, and with the extra- 
vagant use of lubricating oil above spoken of, the 
carbon deposit accumulated rapidly in the air 
receivers, and it was a frequent occurrence to have 
the material take fire and burn with such sudden 
fierceness that the receiver became visibly red hot. 
It may have been the products of combustion result- 
ing from such a fire that asphyxiated the miner 
spoken of above. 

It is not worth while to inquire how ignition could 
occur In such a case, as the heat of the compression 
and the presence of six times or more the quantity 
of oxygen per volume of air would alone be almost 
Sufficient to account for it. The stopping of the com- 
pressor would, of course, stop or smother the fire at 
once for lack of fresh air. 

_Receiver explosions in connection with such fires 
did not generally occur. In one case there was a 
vertical receiver with the convexity of the head 
facing inward, and when the fire occurred the pres- 
sure of the air reversed the curve of the head, and the 
recelver was lifted entirely clear of its support. 
Another receiver, horizontal, actually seen and photo- 
graphed, after the event, by the present writer, about 
2ft. in diameter and 5ft. long, had a similar concave 
head which became red hot, and while hot was 
reversed by the pressure, the reversal occurring with 
such @ snap that the head was torn out entirely clear 
of the shell. 











ear. These ranges, it would appear, are approximately 
half the maximum ranges which can be obtained in favour- 
able circumstances. The generating set consists of a 
two-cylinder petro] engine driving a half-kilowatt alter- 
nator. The power generated by the altcrnator is trans- 
formed by the power transformer from 100 volts to 10,000 
volts, and then rectified by a Fleming valve and a system 
of condensers and choking coils into a continuous current 
which feeds the main three-electrode transmitting valve. 
The oscillations set up in the grid circuit of this valve 
are then conveyed through a coupled circuit to the aerial. 
The alternator also supplies two other transformers which 


suitably step down the voltage for the filaments of the | 


Fleming and three-electrode valves. Connection from the 


which was used for the present demonstration overcomes 
this disadvantage, as it permits the use of relatively 
large stationary aerials. In this system two independent 
triangular or rectangular aerials are erected with their 
planes at right angles to each other. A small closed 
detector circuit is coupled inductively to these two 
antenne and rotated until the sounds in the detector are 
a@ maximum., When this is the case, it can be shown that 
the plane of the detector coil lies in the direction of the 


| incident waves. , Two such stations, a known distance 


main change-over—transmitting to receiving—switch, | 


which at the same time connects the aerial either to the 
transmitter or to the receiver. This switch is the only 
part of the apparatus which it is necessary to operate 
during conversation. For transmission of speech the 
amplitude of the oscillations generated in the aerial are 
controlled by the microphone circuit of the telephone, 
coupled to the grid circuit of the three-electrode valve. 


The Morse code for a range of 100 miles can be transmitted | 


with this set in the ordinary way by operating a mani- 
pulating key which controls a buzzer connected to the 
microphone transformer. For a longer range up to 200 
miles a further switch is provided, by means of which 
the manipulating key is connected across a portion of 
the aerial-tuning inductance, which enables the aerial 


to be thrown in and out of tune in much the same way as | 


an arc-transmitting station is operated. 

The two valves and other parts of the transmitting 
circuit can be seen mounted in a case in Fig. 1. The 
power transformers of the transmitting circuit, and the 
receiving apparatus with the small rectifying and ampli- 
fying valves used in that circuit are mounted in a second 
case as shown in Fig. 2. This arrangement is adopted for 
convenience in transport. Asingle horizontal aerial mounted 
between steel masts 30ft. high is used, and the earth 
connection consists of lengths of metal gauze laid directly 
on the ground, which can be readily rolled up for packing 
in a small space. 


apart, can therefore accurately determine the position 
of an unknown station sending out signals, and similarly 
one station equipped with this apparatus could locate its 
own position by reference to two other known stations 


alternator to the various transformers is controlled by a| This development in wireless work was applied to con- 


siderable advantage during the war, and it clearly possesses 
great possibilities in connection with navigation by sea 
and air. Professor Fleming states in the latest edition 
of his well-known treatise, “‘ The Principles of Electric 
Wave Telegraphy and Telephony,’ which has just been 
issued, that by the means outlined above the direction of 
coast radio stations at a distance of 100 miles or so can 
be determined on a ship provided with directional receiving 
aerials to within 2 deg or 2 deg. 30 min. In a busy sea 
thoroughfare such as the English Channel, a ship fitted 
with this gear could check its course at frequent intervals 
by taking bearings on the shore wireless stations without 
in any way disturbing them. The position of other ships 
could also be ascertained and the danger of navigation in 
fog be thus greatly lessened. 








In the proceedings in Committee on the Ways and Com- 
munications Bill Mr. Maishall Stevens, on the 27th ult., 
quite unintentionally no doubt, made an unwarranted 
reflection on the Railway Executive Committee. He said 
that for four years that body had had the opportunity of 
taking as many privately owned wagons as it wanted 
under the Defence of the Realm Act. The regulation to 
which the member for the Eccles Division referred 
authorised the companies to take possession of the wagons 
and to pay for their hire, not to purchase them. 
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800-Ton Blast Furnace Plant. 





By the courtesy of the management, we are able 
to give this week a complete description of a basic 
pig iron furnace at the works of the Park Gate Iron 
and Steel Company, Limited, Rotherham. This 
furnace, which includes many features of engineering 
interest and represents the latest developments of 
blast-furnace design and equipment, was put into 
blast in July, 1918, whilst a duplicate installed 
at the Devonshire Works of the Staveley Coal and 
Iron Company, Limited, Chesterfield, entered service 
in June, 1918. 

Each furnace was designed for an output of 800 
tons of basic iron per week, when using Frodingham 
and Northamptonshire ores, with the usual allow- 
ance of basic material, but it is interesting to note 
that, despite the labour difficulties which have been 
almost continuous since the furnaces were blown in, 
in a record week the Staveley furnace turned out 
1066 tons and the Park Gate furnace 987 tons. When 
normal conditions prevail the output of both units 
will be considerably increased, and it is anticipated 
that an average make of not less than 1000 tons per 
week each will be obtained. It has to be borne in 
mind that the furnaces are working on comparatively 
lean ores, and when the higher metallic iron content 
of the cinder has been allowed for the total percentage 
of metallic iron in the solids charged—excepting the 
coke—is not more than 33 per cent. None of the 
ore is calcined, so that the results obtained are regarded 
as of a very satisfactory character. 


THE FURNACE. 





tuyere can be regulated, and{the”goose necks are” so 
designed that tuyeres can be rapidly changed. The 
bosh is built up of plates gin. thick with butt straps 
inside, all external rivets countersunk, and the joints 
caulked with copper. The bosh casing is suspended 
from the lintel plate by means of a strong angle iron 
ring. The external surface of the bosh, therefore, 
presents no obstruction to the free flow of water, 
which is sprayed on to the casing immediately below 
the lintel plate. Three rings of spray pipes are 
arranged at different heights up the bosh, but the top 
ring is used alone in normal working. Each ring is 
divided into four sections, each of which is separately 
controlled by two valves so that the flow of water is 
quite regular. A platform is placed above the hot 
blast circular main to give access to the control valves 
and is reached by means of a ladder from the tapping 
platform. It will be noted that the bosh brickwork 
is 15in. thick, and the proper working of the furnace 
depends to a large extent on the efficiency of the bosh 
cooling arrangements. Three rings of splash plates 
are arranged round the bosh, so that any water 
dripping is caught and drained away, and the trouble 
which usually follows the use of free running water 
on a blast-furnace bosh, owing to rough wind blowing 
it on to the tapping platform, is entirely eliminated. 


The cooling water from the bosh jacket, tuyeres 
and coolers is collected in a cast steel trough, which 
is entirely separate from the casing, but at the same 
time grips and supports the brickwork immediately 
above the cast steel tuyere housing ring. This 
trough is in eight sections, bolted together and finally 
secured by kidney hoops at each joint. The joints 
are machined and, in addition, provision is made for 
caulking also. The purpose of this design was to 
provide a trough which in the event of corrosion it 


The general arrangement of the furnace is made/| would be possible to remove and replace without 


clear by the engravings and drawings we give to-day ' disturbing the furnace. 








on these pages and as a Supplement. The internal 
dimensions are: height, 70ft.; diameter of hearth, 
10ft.; diameter of bosh, 20ft.;; and diameter at 
stock line, 13ft. The hearth is provided with one 
tapping hole arranged for runningjthe hot metal into 
ladles for transportation to the metal mixer in the 
Siemens furnace department. This tapping hole 
can also be used for running the metal on to the pig 
bed in case of emergency. There are also two slag 
notches with suitable troughs delivering the slag into 
Dewhurst’s patent tipping ladles. The hearth is built 
in a mild steel casing formed of two jin. plates, 
making a total thickness of 1}in. This casing is carried 
up to the necessary height with firebrick, over which 
is a layer of coke dust and tar carefully rammed and 
burnt. On the top of this refractory material is 
built the inverted arch which forms the bottom of the 
hearth. The coke dust and tar lining is continued up 
the interior of the mild steel casing and the hearth is 
built inside it. The exterior of the hearth casing is 
sprayed with water, which finally runs into a trough 
round the base and passes to the waste culvert. The 
tapping platform is therefore elevated and all the 
dimensions are so generous that there is ample room 
for the furnace attendants during tapping and slagging 
operations. The whole of the lower portion of the 
furnace is easily accessible for examination and 
cleaning. 

The tuyeres used are ten in number, eight of 5}in. 
and two of 3jin. diameter. The two latter are placed 
one on each side of the tap hole. All these tuyeres 
are served from the hot blast main, which completely 
encircles the furnace. The hot blast valve, placed 
at the connection between the hot blast main and the 
tuyere main, is operated by means of a high-pressure 
air cylinder and can thus be worked quickly without 
manual labour. Adjusting valves are fitted in each 
goose neck conne¢tion, so that the air supply to each 





On the tapping platform is 


GAS BLOWING ENGINE 


provided a pneumatic mud gun for making up the 
tap hole quickly. The gun is slung from a swivelling 
jib crane which enables it to be handled easily. It 
will be noticed that the tapping trough is roofed over 
throughout-its whole length. 

The furnace stack is supported on eight mild steel 
columns _ The lintel plate, which is built up of plates 
gin. thick, is bracketed by very strong gussets to the 
bottom ring of the stack casing. This ring and the 
two rings above are made up of, in. plates and are 
jointed by double riveted butt straps both circum- 
ferentially and vertically. This design ensures a very 
strong bottom ring, which can act as a girder. The 
next rings of plates are less in thickness, but the two 
top rings are built of gin. plate. The stack bricks 
are 6in. thick and are divided into lumps as large as 
possibly conformably with obtaining a sound well- 
burnt brick. The explosion door platform is carried 
from the top ring of the casing and access is provided 
at two points from the furnace top platform. The 
interior of the brickwork at the top of the stack is 
protected by mild steel flats built in and continued 
about 17ft. down the furnace. This armouring is 
found to protect the upper brickwork from the 
abrasive action of the incoming burden. The outlet 
to the dust catcher is completely paved with cast 
iron plates, which are attached to a cast iron girder, 
which in turn is fastened to the casing. The dust 
catcher is a mild steel shell 23ft. diameter inside and 
40ft. high, in which a large mild steel cone is intro- 
duced. The gas has therefore to undergo a sharp 
change of direction as well as a quick fall in velocity. 
The heavy dust falls to the bottom of the dust catcher 
and is discharged periodically into a wagon by means 
of a weighted valve. 


CHARGING GEAR. 
The charging hoist is inclined and provided with 








two skips which compensate their own weight. Tho 
coke and ore wagon roads are covered by means of g 
building, the sides of which are sheeted down to floor 
level in order to protect the furnace fillers from the 
weather. The charge is handled in barrows which 
carry about 15 cwt. of ore or 6 cwt. of coke. The 
weight is registered by a Pooley’s recording weigh. 
bridge, the position of which is shown in the plan of 
the control house. In this house is concentrated 
the control gear of the furnace, and no operations can 
take place except those controlled by the attendant, 
The hoisting machine is electrically driven and comes 
to rest automatically when the skip is at its proper 
tipping position. It is driven by a motor of 60 horse. 
power, started up through suitable contactor gear on 
the movement of the master controller by the atten- 
dant. The reduction gear consists of a mild steel worm 
and a phosphor-bronze worm wheel running in oil. 
The stopping position of the machine is determined 
by the setting of switches on a depth pillar, which is 
driven directly by gearing from the hoisting machine 
shaft. This pillar is fitted with a screw carrying a 
travelling nut, which in turn carries the operating 
fingers. Towards the end of the journey the fingers 
come in contact with a relay switch which operates 
the contactor gear and puts into circuit resistance 
which reduces the speed of the motor. A few seconds 
later the fingers come into contact with a second switch 
which cuts out the contactor gear, thus taking current 
off the motor and the magnet and releasing the brake, 
which comes into operation by means of strong springs. 
The action of this electrical installation, which was 
supplied by the British Westinghouse Company, 
Manchester, is very satisfactory, as the stopping 
position of the skip between no load and full load does 
not vary more than fin. 
Stock DISTRIBUTOR. 


Special attention has been paid to the very 





important question of good distribution of the burden 
in the furnace, and the stock distributor has been 
designed to meet the following requirements :— 

(1) Even distribution around the'large bell. 

(2) Equal distribution of large and fine material. 

(3) Means to load the furnace in emergency at any 
point. 

(4) Top to be gas-tight. 

(5) Means for changing bell rods or other gear with 
minimum loss of time. 

(6) Complete control by the attendant in the control 
house of all operations and effective indication of 
same. 


The engraving of the furnace top and general 
arrangement drawings—see Supplement—will show 
the lines on which the requirements set forth have been 
met. The distributor is essentially a double bell 
gear, in which the upper bell and hopper are capable 
of rotation to any point. The bells and seatings are 
machined to ensure gas-tightness. The sequence of 
operations in charging is as follows :— 

The right-hand and left-hand skips respectively 
on their first "journeys deliver their load in a heap 
on the small bell on each side of the centre line. This 
material is dropped through on to the large bell 
without rotation. On the second journeys the skips 
again deliver their loads in a similar fashion on to the 
small bell, which is now rotated with its hopper 
90 deg. before being opened. The distribution on 
the large bell is found to be regular and very satis- 
factory. In order to ensure that no localisation of fine 
and rough material shall take place the next two loads 
on the small bell are revolved 180 deg. and 270 deg. 
respectively. If it is necessary to charge the furnace 
at any one point one skip load is put on the small 
bell and is revolved round to the required position 
and dropped on to the large bell. The next skip load 
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800-TON BLAST FURNACE-TOP-GEAR AND STOCK-DISTRIBUTOR 
(For description see opposite page. ) 
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is dealt with in the same way and the process con- 
tinued as long as necessary. 

The bells are operated by a combined pneumatic- 
hydraulic system. which enables the bell to open and 
to return to within about 6in. of its seat quickly. 
It is then checked gradually and comes to rest firmly 
but without shock. The upper gantry is equipped 
with runners and lifting blocks, so that bell rods or 
cylinders can be handled easily. The lower gantry 
is similarly equipped, but is strong enough to lift 
the bell and hopper complete. These parts can then 
be run to the end of the gantry and lowered to the 
ground without obstruction. A replacement can then 
be lifted up and put directly into position. 

Four testing rods are provided and worked pneu- 
matically, the operating control valve being placed 
in the control house. It is possible, therefore, for the 
attendant to know exactly the height of the burden 
in the furnace at any time. 


CoNTROL AND INDICATION. 


All the operations of the furnace are controlled by 
an attendant in the control house at the bottom of the 
hoist. In order that he may have full knowledge of 
the conditions and movements of the gear a complete 
system of indication has been designed. The apparatus 
is illustrated by a detail drawing—see Supplement. 
It will be seen that the bells and testing rods are 
reproduced in miniature—one-eighth full size—and 
are worked directly by signal wires through reduction 
pulleys from the actual gear at the furnace top. 
Furthermore, each journey of the skip during a cycle 
of operations as well as each opening of the small bell 
is shown by bringing into glow an electric light. The 
opening of the large bell and delivery of the material 
into the furnace—the end of the cycle—puts out all 
the electric lights and the gear returns to zero ready 
to begin the next cycle. The rotation of the hopper 
is shown by intermittent lights on a circular indicator 
divided into 30 deg. divisions. It is therefore possible 
to know the position of the revolving hopper closely. 

Callendar recording pyrometers, supplied by the 
Cambridge Scientific Instrument Company, have been 
installed and the temperatures are taken at the 
following points :— 

(1) Hot blast entering tuyere main. 

(2) Gases in downcomer. 

(3) Burnt gases leaving stoves at chimney valve 
neck. 

(4) Gases in chimney flue. 

Hor Buast Stoves. 

The furnace is equipped with four Cowper hot 
blast stoves, 2lit. diameter by 75ft. high. ‘‘ Dick” 
type of gas combustion valves and water-sealed 
chimney valves are used. The principle underlying 
the design of these fittings is that the connection 
between the chimney flue and the stove and also the 
gas valve and the stove should be definitely broken 
whilst the stove is on blast. The chimney valve 
swings round on ball bearings and the door opening 
is made up by a frame which sits on to a machined 
metal seat. A similar arrangement is adopted for the 
gas valve. Special provisions have been made for 
placing the hot blast valves in such a position that 
the radiant heat from the hot brickwork of the stoves 
may not play upon them; thus failures which often 
occur from that cause are obviated. The chequer 
work of the stoves is formed of honeycomb bricks 
resting on very strong cast iron grillage, which is 
supported by heavy cast iron pillars and girders. As 
the gas used in the stoves has not been cleaned special 
doors are provided for removing the dust periodically. 
Provision is also made for removing the hot blast valve 
quickly in case of failure. The blow-off valve is 
9in. diameter and is fitted with an expanded mouth- 
piece, which is covered with a perforated plate with 
a view to reducing the noise on blowing off a stove. 
The stoves are built on cross walls, so that the under- 
neath of the bottom is ventilated. 

The blowing power for the furnace is provided by 
a gas-driven blowing engine—see page 564— 
capable of delivering 25,000 cubic feet of air per 
minute at a pressure of 8lb. per square inch and 
smaller volumes up to 12 lb. per square inch. This 
engine was built by the Snow Pump Company, 
Buffalo, New York, and delivered through Worthing- 
ton-Simpson, Limited, Kingsway, London, W.C., who 
are building a duplicate machine for Park Gate at 
their Newark works. The motive fuel is, of course, 
blast-furnace gas, which is supplied to the engine 
after washing by Theisen cleaners. 

It is an interesting point with regard to this furnace 
plant that the whole of the foundations below floor 
level have been formed by means of liquid slag. 
Skeleton walls were built and the hot slag from the 
remaining furnaces of the plant was tipped in, where 
it solidified. Having brought this level up to about 
lft. below general ground level the remainder of the 
foundations was finished in brickwork and concrete. 

It will be seen, therefore, that the plant is equipped 
so that operation on the most modern lines is possible. 
The furnace was built and erected by Markham and 
Co., Limited, Chesterfield, to the drawings supplied 
by the Park Gate Company. The latter were pre- 
pared under the supervision of Mr. Fred Clements, 
Assoc. M. Inst. C.E., M.I.M.E., who was responsible 
for many of the salient features of the plant, and who 
has also protected the design of stock distributor and 
indicator gear. 


Obituary. 


SIR BOVERTON REDWOOD. 


By the death of Sir Boverton Redwood, which 
occurred on Wednesday last, the world has lost one 
of its greatest authorities—if not indeed its greatest 
authority—on petroleum oil and its derivatives. 

Sir Boverton, who was the son of the late Professor 
Theophilus Redwood—for over forty years Professor 
of; Chemistry to the Pharmaceutical Society—was 
born in London in April, 1846. He had therefore 
only recently completed his seventy-third year. 
After receiving his early education at University 
College School, he worked for some time in his father’s 
laboratory. When twenty-three years of age he 
was appointed Secretary to the Petroleum Society, 
and thereafter he specialised in petroleum and its 
derivatives, devoting the whole of -his life to the 
subject. Three years after his appointment he gave 
evidence on the testing of petroleum before a Com- 
mittee of the House of Lords. He was subsequently 
engaged in collaboration with Sir Frederick Abel in 
connection with the close test for the flash-point of 
petroleum. In the middle eighties he introduced the 
Viscometer which bears his name. 

During his long career Sir Boverton visited prac- 
tically all the important oilfields of the world, and 
his services as an expert in the subject which he had 
made his own were continually being called for from 
all parts of the world. In 1896 he published a treatise 
on Petroleum, a third edition of which appeared 
in 1913, and is regarded as the leading work on the 
subject. The ‘“ Handbook on Petroleum,” which was 
written in conjunction with Capt. J. H. Thomson, is 
also a valuable work of reference. Among numerous 
other positions which he filled with distinction were 
those of adviser on petroleum to the Admiralty, the 
Home-oftice, the India-office, the Corporation of 
London, the Port of London Authority, the Thames 
Conservancy, &c. He was largely instrumental in 
the foundation of the Institution of Petroleum 
Technologists, of which he was first President in 
1914-16. He was a valued Fellow of the Society of 
Arts, before which he delivered the Cantor lectures on 
Petroleum in 1886, and of which he became Vice- 
president. He was also President of the Society of 
Chemical Industry for the years 1907-1908. 

During the war he filled many posts. Early in 
1917 he was made Director of Petroleum Research 
in the Petroleum Supplies Branch of the Ministry 
of Munitions. He subsequently was made Director 
of Technical Investigations in the Petroleum Execu- 
tive. He was also Chairman of the Gas Traction 
Committee. Some of the last work that he did was 
to analyse a sample of the oil obtained from the 
newly driven well at Hardstoft. 

Sir Boverton was knighted in 1905 and created 
baronet in 1911. 








OUTPUT OF IRON AND STEEL. 


THE following statement as to production of iron and 
steel in the United Kingdom was issued on May 3lst as 
Notice No. 54 by the Ministry of Munitions :—- 

Pig Iron. 


Week ending May 3rd, 1919. 
Output No. of furnaces 





in tons. in blast. 

Hematite 56,000 .. .. 99 
oe ee 44,000 .. .. 74 

Foundry, forge, and other 
qualities o ee eo 46,000 .. .. 104 
ieee. oa, os- ss) Oe cs ss 2s 
Total -- ae 2 Ee «sos ee 

Steel Ingots and Castings. 

Week ending May 3rd, 1919 - 157,000 tons 








RAILWAY ACCIDENTS IN 1918. 


Tur annual summary of railway accidents, usually 
issued in May, and the general report, usually issued in 
August, have for 1918 again been combined in one report, 
Cmd 166, which was issued on May 39th. Instead of a 
document of six pages, which is all that had been vouch- 





safed to us during the last two years, we get a report of. 


twenty-three . As, however, the non-movement 
non-fatal accidents and ‘‘ accidents to or failure of rolling 
stock and permanent way ”’ are still unreported, some of 
the tables which used to appear are missing. We believe, 
however, that they will reappear with the returns for the 
present year of 1919. In any consideration of the figures 
for 1918 it must be remembered that the statement as 
to the cost of working the railways during the war, issued 
by the Board of Trade, showed that the value of the 
traffic during 1918 was 49.6 per cent. highor than that of 
1913 and 11.2 per cent. higher than that of 1917. The 
present returns show that in train accidents eight pas- 
sengers and five servants were killed, as compared with 
twelve passengers and five servants in 1917 and thirty- 
three passengers and eight servants in 1913, whilst 463 
passengers and 146 servants were injured, as against 260 
passengers and 144 servants injured in 1917, and 723 
passengers and 145 servants in 1913. In movement 
accidents, other than train accidents, 293 servants were 
killed, as compared with 331 in 1917 and 414 in 1913, 
and 2570 were injured as against 2689 in 1917 and 5608 
in 1913. This latter comparison with 1913 is unfair, as 
the permission given by the Board of Trace to the railways 
to omit the reporting of non-movement non-fatal accidents 
has obviously been taken by some of the companies to 





apply to movement non-fatal accidents. For instance, 





whilst the South-Eastern and Chatham had nine fatal ang 
sixty-five non-fatal movement accidents and the London, 
Brighton and South-Coast five fatal and sixty-two nop. 
fatal, its neighbour, the London and South-Western 
whilst having seventeen fatal accidents, reported appar. 
ently twenty-eight non-fatal only. All fatal accidents 
are sure to be reported, as they are checked with the 
coroners’ returns, ‘ 

Of the movement accidents, 66 were killed in shunting 
in 1918, as against 73 in 1917 and 88 in 1913, and 221 jp 
other movement accidents, as compared with 258 in 1917 
and 326 in 1913. The number of passenger train collisions 
was 67 in 1918, 81 in 1917 and 109 in 1913 ; of goods train 
collisions, 136 in 1918, 130 in 1917 and 116 in 1913; of 
passenger train derailments, 61 in 1918, 56 in 1917 and 
73 in 1913: and of goods train derailments, 294 in 1918, 
268 in 1917, and 215 in 1913. 








“SURPLUS.” 
THE Ministry of Munitions has just issued the firgt 
number of Surplus, which can be ordered, price 34d., 
through any newsagent, and is to be published on the 


Ist and 15th of every month until its mission has heen 
ended. That mission, it will easily be guessed, is to 
advertise the vast quantities of surplus Government 
property which the Disposal Board has for sale. From 
time to time announcements have been made in the Press 
that huge stocks of munitions are, or would be, for sale, 
but only a vague idea could be gathered from these state. 
ments as to the wide variety of materials available. A 
glance through the first issue of Surplus shows that the 
Government has in stock, and is willing to sell, such 
items as the rolling mills at Southampton—recently 
described and illustrated in Tar ENGINEFR—about 
2 tons of sweets and a dentist’s cabinet table. Although 
it will thus be evident that the range of goods is very 
wide, a large proportion is of direct interest to engineers, 
For instance, there are 5000 tons of shell billets, 150 tons 
of hoop iron, and large quantities of shipbuilding material 
and tin-plates. Among the factory stores there are some 
14,000 ball bearings, thousands of tons of wire nails, brass 
and iron wood screws, besides paints, oils, &c. Some 
valuable plant for dock and wharf equipment is for sale 
by private treaty, and includes steam and electric cranes 
ranging from 1 up to 10 tons. There are floating grain 
elevators, electric hay presses—200 and 500 volts direct 
current—a floating transporter, and complete sets of 
diving gear. The railway material comprises over 100 
locomotives, 17,000 tons of new rails, and large quantities 
of other items. Besides a number of separate machine 
tools, the complete equipments of nine factories are to be 
sold by auction, while in the aircraft equipment section 
there are catalogued numbers of aeroplanes, seaplanes, 
flying boats, engines and accessories. 








THE INDUSTRIAL LEAGUE. 


In pursuance of its policy of progressive activity, the 
Industrial League entertained at dinner on Tuesday night 
a large number of representatives of the trade and technical 
Press. Mr. George Roberts was in the chair. The toast 
of the evening, ‘“ The Trade and Technical Press,”’ was 
proposed by Mr. H. E. Blain and acknowledged by Mr. 
Ernest Benn. Mr. Benn laid stress upon the fact that 
whereas the ordinary lay Press was swayed by its political 
inclinations, the trade and technical Press was free from 
such bias, and it was therefore at this day the most honest 
Press in the world. Alluding to the general ignorance of 
trade economics amongst workpeople, he expressed the 
wish that the trade papers could circulate more freely 
amongst them, as they would then appreciate some of the 
difficulties and embarrassments that faced the merchant 
and manufacturer. He spoke also of the Whitley scheme, 
with the development of which he has been closely identi- 
fied, and drew from the chairman an interesting account 
of the inception of that scheme and a severe criticism of 
a certain Labour leader who has been much in the public 
eye who signed the. Whitley report without protest and 
then opposed the realisation of the scheme. 

The announcement was made that a special three-day 
conference between Labour and Capital has been arranged 
by the League, and is to be held in Birmingham in August. 











TuE AssocIaTION OF CONSULTING ENGINEERS.—The Associa- 
tion of Consulting Engineers (Incorporated) held a most success- 
ful dinner at the Connaught Rooms, Great Queen-street, on 
Friday last, May 30th. Consulting engineers as a whole have 
been badly hit by the war, but that circumstance did not appear 
either to have diminished the spirit of those present or to have 
interfered with their ability to enjoy themselves, for a most 
pleasant evening was spent. Nor does lack of prosperity seem 
to have diminished their reputation for hospitality, for of the 
company assembled quite a large proportion were guests. The 
speeches were excellent. At a gathering of the kind one quite 
expects to listen to at least one long and prosy oration ; but of 
such there was not one. After the toast of the King had been 
duly honoured, and, as a mark of courtesy to American guests 
present, silent tribute had been paid to those soldiers ot the 
United States who had laid down their lives in the Great War, 
Mr. G. Midgley Taylor, with his accustomed eloquence, proposed 
the toast of ‘* His Majesty’s Forces,” which was replied to by 
Lieut-Col. R. E. Norton, R.E. ‘‘ The Association of Consulting 
Engineers ” was then given by Mr. E. Honoratus Lloyd, K.C., 
in a speech every word of which was listened to with keen 
attention. The Chairman of the Committee of the Association, 
Mr. Frank Gill, replied. Mr. Sidney R. Loweock then proposed 
the toast of ‘ Local Authorities,” in a speech which was brimfu! 
of humour, and which lost nothing from being, as we gathered 
that it was, extempore. To it Alderman J. A. G. Beaumont, 
who is chairman of the Electricity Supply Committee of the 
St. Marylebone Borough Council, replied in similar strain. The 
toast of “‘ The Future of British Industries ”’ was to have been 
= forward by Colonel L’Estrange Malone, chairman of the 

ndustrial Reconstruction Council, but, in his unavoidable 
absence, it was most ably introduced by Professor Comfort A. 
Adams, who is Professor of Electrical Engineering at Harvard 
University and this year’s President of the American Institution 
of Electrical Engineers. The keynote of his remarks was the 
interdependence of the commercial interests of the United States 
and the United Kingdom. The toast of ‘‘ Our Guests ’’ was 
proposed by Mr. H. J. Rofe and replied to by Mr. T. R. Hughes, 
K.C. The final toast, ‘‘ Our Honorary Officers,” was proposed 
by Mr. W. Vaux Graham, and responded to by Mr. A. H. Dykes, 
the honorary secretary, and Mr. W. Cash, the honorary auditor. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 
More American Iron in Staffordshire, 


MIDLAND consumers are still clamouring for 
jron. American products, including bars, are beginning 
to come into the district, and will increase in volume, 
and merchants will be driven more and more to the 
States, owing to inability to get supplies at home. The 
Jocal price for good merchant bars is about £21, delivered 
in the district. American bars have been costing about 
£19, ¢.i.f. Liverpool, but sales are reported this week at 
as low as £16 5s. for a large quantity and £16 15s. for 
small lots. ‘This iron is suitable for nut and bolt purposes 
and for common chain work, and nut and bolt makers, 
who have experienced great difficulty for a long time past 
in getting sufficient material, are placing orders for a 
considerable tonnage with importers. Representatives of 
Belgian houses have also been looking after sales for 
delivery in the near future, and talk about being on this 
market in two months’ time. There is a wide disparity 
in the American prices reported. It is so wide as to be 
inexplicable except on the assumption that exporters 
are competing very keenly among themselves for the 
market. There is no doubt that strenuous efforts are 
being made to secure a footing in this market, as well as 
in the markets of South America, Denmark, and else- 
where. Local merchants are sounding sources of American 
supply, and no doubt is entertained of the ability of our 
Transatlantic competitors to bring their iron and steel 
into this district at prices well below those of the local 
product. American smal! steel bars are, it is understood 
on this Exchange, being received in London at prices 
enabling the material to be sold substantially below the 
British product. Agents of Canadian and American firms 
have been in Birmingham this week fixing up local repre- 
sentations, with a view to the delivery here of finished and 
semi-finished steel of nearly every description. The 
Americans are penetrating a number of local industries, 
including the strip, tube, nut and bolt trades, &c. American 
bedstead angles are being delivered into neutral markets 
at prices much below those for which the articles can be 
produced here. It is clear that the home producer is at 
the beginning of a serious struggle for markets. There 
is momentarily less pressure of competition in the strip 
mills, but even there manufacturers are disquieted by the 
inroads which the Americans have already made and the 
further penetration threatened. 


Manufactured Iron. 


Demand for high-class bars is well sustained 
for cable and general engineering work, and that for small 
rounds, squares and flats is beyond the capacity of the 
mills to supply. Staffordshire marked bars are quoted 
£23 basis, with £24 for Messrs. John Bradley and Co.'s 
make, and £23 2s, 6d. for the Earl of Dudley’s L.W.R.O. 
bars. If quick delivery could only be guaranteed, Staf- 
fordshire ironmasters could command higher prices than 
those now ruling, even though existing standard quota- 
tions do not in all cases indicate the full advances that 
are being got. Output of puddled iron, already on a 
low scale, has been further lessened by a partial strike of 
puddlers and shinglers in the Black Country. The price 
is maintained at £16 5s. to £16 10s., which, it is claimed, 
leaves little margin. There is practically no expansion 
in the sheet trade. The home producer of galvanised 
sheets cannot in present circumstances export at a price 
which would give him anything like an equal chance in 
markets like South America. Black sheets, plain and 
corrugated, are quoted £21 10s. to £22 per ton, and 
galvanised sheets at £28 to £30, delivered f.o.b. Liverpool. 
No additional mills have been started; nor will they be 
until the export side opens qut more. 


Strength of Foundry Pig Iron Market. 


Pig iron again occupies a very strong position. 
One large Derbyshire firm has put up its prices, regardless 
of the general selling standard, to £8 for forge and to 
£8 2s. Yd. for foundry, delivered into this district. The 
excellent state of its order books has, it is understood. 
enabled the firm to take an independent line. All buyers 
have also to undertake to add to the buying price what- 
ever may be necessary to make up for any new additions 
to cost of production. The above quotations are sub- 
stantially above those of other Derbyshire firms, which 
mostly confine themselves to the advance of 2s. 6d. to 
os. per ton advised in this letter last week. But as the 
concern in question is one of the largest firms. its lead is 
regarded as considerably strengthening prices over the 
whole area, Derbyshire houses are further restricting 
facilities for obtaining foundry sorts. Some houses are 
practically off the market, and others are quoting as 
much as 60s. to 75s. above the old control price. ‘The 
strong demand for pig iron is largely due to the revival 
ot the cast iron pipe trade, which is extensively conducted 
in Derbyshire, and all the leading firms there are very 
busy on gas and water pipes, chiefly for municipal require- 
ments, which have become urgent. 


Fall in Steel Billets. 


_. In response to the complaints of consumers, 
to which I referred last week, a slight concession has been 
made in the price of billets, which at the beginning of the 
month were advanced to £14 10s. Very little business 
has been done at that figure, the principal users of the 
material being well furnished with stocks. At the same 
time there was an outery against the increased figure, 
owing to the small margin left to the re-roller for the 
finishing-up of the bars. It has now been decided to 
reduce the price trom £14 10s. delivered to £13 10s. at 
makers’ works. When the cost of carriage is added, the 
reduction will be worth about 10s. per ton to the buyer. 
This is the first reduction in steel since the upward move. 
ment began in the early days of the war. It is believed 


that, it foreign competition is to be met, a general fall 
in steel values is inevitable. Greater difficulty is experi- 


enced in obtaining sheet bars, and £14 10s. to £15 is 
quoted. Steel hoops are £23, angles £16 10s., tees £17 10s., 
joists £16 10s., bridge and tank plates £17, and boiler 
plates £19 10s. upwards, net delivered. 


Scrap. 


Wrought iron scrap is scarce and dearer, as much 
as £8 5s. being paid. 


Iron and Steel for Africa. 


Attention has been attracted in iron and steel 
circles here by a local pronouncement concerning the 
chances for British iron and steel in connection with 
railway development in Africa, which are declared to be 
excellent and fairly early of realisation. It is argued that 
railways must soon be constructed across the Sahara, 
and that even prior to then France will have to build an 
adequate railway system linking up her West African 
Colonies. To a limited extent the subject cropped up, 
it is said, at the recent Anglo-French Colonial Congress 
in Paris, in connection with the construction, linking up 
and standardisation of railway lines in West Africa. 
But it is pointed out that the field of operations in Africa 
for manufacturers of iron and steel much transcends the 
Conference limitations. Local West African and main 
trunk line schemes are being advocated. Baron Empain, 
the well-known Belgian financier, whose interests in 
Egypt are considerable, is stated to be behind one of the 
schools, and in view of Belgium’s desire to shorten the 
distance between the Congo and herself, it would not, 
it is declared, be surprising if the main-line policy ulti- 
mately prevailed, whether the West African lines were 
constructed simultaneously .or not. In any event, a 
colonial rapproachment between Great Britain and France 
will, it is urged, be of great benefit to our iron and steel 
industries. They therefore will be well advised to keep an 
alert eye on developments in the far African region. 


Earl Dudley’s Colliery Strike. 


The strike at the Earl of Dudley’s collieries 
continues, and all efforts <like by the Home-office and by 
his lordship’s agents to bring it to an end have unfor- 
tunately failed. The men have categorically rejected a 
Home-office inquiry, demanding that the dismissed wind- 
ing engineman should first be reinstated, and there is at 
present no sign of a more pacific attitude by the National 
Enginemen’s Union. Rather, indeed, the contrary, if 
the followimg excerpt from a leader’s remark this week 
is to bo taken as a sample :—‘‘ The union had entered 
the fight and intended carrying it to a successful issue. 
They would show, not only Lord Dudley’s officials, but 
the managers of other collieries throughout South Staf- 
fordshire that they could not ‘play one man against 
another.’ There would have to be different management 
in future, or otherwise there would be a repetition of what 
was now taking place.’’ The indifference of the union 
to the dislocation which it is causing to other industries 
in the district is peculiarly illustrated in some negotiations 
which have passed between an important local firm manu- 
facturing fire-clay goods, gas retorts, &c., and the strike 
officials. The firm in question informed the strikers that 
unless they could make deliveries they would have to 
withdraw their men from dozens of contracts throughout 
the country. ‘They earnestly asked, therefore, that the 
union would give permission for their locomotives to pass 
over a limited portion of Lord Dudley’s Pensnett Railway 
line to enable them to get trucks to continue loading. 
The reply of the officials of the union stated that “ they 
were aware of the injustice that might be inflicted upon 
firms other than those of the Earl of Dudley. The Strike 
Committee had, however, considered the request in all 
its aspects and had decided that they could not allow 
any work to be done that would in ordinary circumstances 
have been done by members of the union now out on 
strike.” 


Ironworks Labour Troubles. 


Labour trouble still looms large at some of the 
ironworks. The ironmasters describe many of the men’s 
claims as extravagant, and declare that their concession 
would very seriously handicap industry, already at 
grips with American competition. A large number of 
negotiations are in progress in the South Staffordshire 
ironworks relative to the new wages list. These are partly 
due, it is said, to the inevitable complexity of a list framed 
to meet varying conditions, not always intelligible to the 
workmen. ‘There is a general demand for simpler wage- 
paving arrangements. Ironmasters have been making 
strenuous efforts for some time past to meet the require- 
ments of their customers, and the effect of existing labour 
troubles is to push business further into arrear. 


Increasing the Price of Birmingham Gas. 


Disappointment has been created in Birmingham 
that a hope which was expressed by the Corporation Gas 
Committee early this year that it would be in a position 
to subscribe £15,000 in relief of the rates will not be 
realised. The sum mentioned is only half as large as was 
contributed last year, but even the reduced amount has 
now gone by the board. It appears unlikely that the 
Committee will be able to redeem any part of its promise, 
and, further, permission is to be sought from the Council 
again to increase the price of gas to all consumers 3d. or 
4d. per 1000 cubic feet. The last advance was in July 
last year, when a fourpenny increase was levied. The 
addition now suggested will raise the maximum price 
from 3s. to 3s. 4d. for 1000ft. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals 
THERE is no very definite movement in any of 


the markets this week, although perhaps some progress is 
being made towards the settling down of business. What 





will, however, eventually bring about a vast change in 





the iron and steel industries of the world is that Great 
Britain is no longer a cheap manufacturing centre, and 
this fact will soon modify the character of all our markets, 
while its ultimate effect cannot be foreseen at all. In 
clearing away the competition of Germany—which is 
what our enemies say we designed to do when we went into 
the war—we have brought into existence far more formid- 
able competitors, and the change in the position resulting 
from this fact must be faced seriously if Great Britain is 
to “stand where she did.” Uncertainty as regards this 
matter is one of the causes why the revival of commercial 
activity is delayed. 


Metals. 


The copper market remains very steady, but 
there is not very much sign of a rapid increase in industrial 
consumption such as would clear away the war stocks and 
at the same time provide a sufficient outlet for all the new 
copper which is being made. There is, no doubt, an effort 
in progress to keep down the current output, but there are 
very many copper producers who can secure quite a com- 
fortable profit while the metal stands round about £80 
per ton, even although the expenses of production are so 
much heavier than they were. What is wanted is to see 
the whole market clear of great accumulations and depend- 
ent upon the copper which is produced each week. It 
is noticeable that the demand for old copper and brass 
remains extremely quiet, and this would scarcely be the 
ease if the trades using those metals were again active. 
Dealers in the old metal market report an idle demand at 
about the same prices that were current before the recent 
advance in standard copper, and this condition corresponds 
with the fact that consumers’ copper, such as electrolytic 
and best select ingot, has not risen in proportion to the rise 
in standard. Tin, in very sharp contrast with copper, has 
been a jumpy market, and it has become very difficult 
for the consumer to know when to buy and when to refrain 
from buying. Naturally, very few users of tin buy more 
than they actually require for prompt use, but a day’s 
delay has made a difference sometimes of nearly £10 per 
ton. The position is evidently very unsettled, and it will 
probably be a long time before we can have reasonably 
settled prices for this metal. The feeling in the spelter 
market is fairly firm, but it is noticeable that for small 
lots merchants in Manchester are now asking a little less 
than formerly, viz., £49 per ton. The position in America 
seems to be getting firmer, but one does not yet know 
whether or not the improvement is caused by the expansion 
of galvanising in that part of the world. Such an expansion 
is, however, sure to come, for the Americans will in the future 
be able to command both the South American and the 
Australasian markets. Whether there will be room for 
the British trade as well remains to be seen. The lead 
market is evidently weighed down by accumulations, 
and especially by the large stock of our own Government. 
There is a fair demand at the lower prices, and it is quite 
possible that with the present enhanced cost of production 
the rate of £22 for soft pig lead is less than its cost at 
many works. The building trade demand is, of course, 
still a good way off. 


Pig Iron. 


The market for foundry iron has certainly been 
steadied by the action of the Cleveland makers in fixing 
the maximum for No. 3 at 160s. on trucks. The price 
does not directly affect the Manchester market, partly 
because there is so little Cleveland iron to come here, and 
partly because the local prices have not yet reached the 
level of Cleveland; but indirectly it prevents any wild 
movements. There was a little Derbyshire iron to be 
had here at £8 5s. per ton delivered, but some sellers were 
asking more. There was no Lincolnshire foundry iron offered, 
but the idea of price for this material—that is, for the few 
trucks which occasionally come into the market—was 
£8 7s. 6d. delivered to Manchester. Lincolnshire furnaces 
expect to make at least £8 10s. on trucks for their basic iron 
now that East Coast hematite is fixed at £9 10s., and, of 
course, they have no need to trouble themselves about the 
price of foundry iron. 


Finished Material. 


There was no change in the prices or the position 
here, but Indian orders both for iron and steel are going 
to America, and can, of course, be placed there at prices 
very much below anything that a shipper could quote from 
Liverpool. 


Serap. 


The consumers of heavy wrought scrap are now 
willing to pay £8 5s. for good qualities, but one does not 
hear of any seller at this figure. It is probable that 
holders would come down from £10 per ton to £9 10s.. or 
even perhaps £9 5s. for a time, and in all probability this 
is about the figure at which the market will settle down. 
The Merchants’ Scrap Iron Association is taking the 
question up with the bar iron makers and endeavouring to 
justify some such figures as have been quoted. In other 
departments of the scrap trade there is no decided move- 
ment yet. There is no doubt that holders of cast scrap 
are weak at present, having too much material on hand, 
and one hears that some cast scrap is being sold at very 
much less than its real value as compared with pig iron. 
Founders, of course, get the benefit of this for the time, but 
it may not be for very long. For textile scrap the idea 
of the Lancashire holders is £9 per ton, because Scotch 
pig cannot be bought here at much under £9 12s. 64d., 
but one has not heard yet that more than £8, if so much, 
has been paid for textile machinery scrap. Heavy steel 
melting scrap is in good supply, and buyers offer only 
£7 5s. to £7 10s. for it, but sellers are struggling to obtain 
more. 


Municipal Electricity Stations. 


The proposal to erect a new super-power station 
at Barton, which was first contemplated in 1914 by the 
City Council, is now being revivified. When the scheme 
was first entertained powers were obtained to borrow a 
sum of £424,000 for the purpose, but the war caused this 
sum to be diverted for the carrying out of extensions to 
the existing stations at Stuart-street and Bloom-street, 
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in order to cope with the great increase in the demand for 
energy which the production of munitions brought about. 
Owing to the increased cost of material and labour, a much 
larger sum will now be required to erect the new station, 
@ sum amounting to over £1,000,000. In a report recom- 
mending the re-creation of the Barton borrowing powers 
Mr. S. L. Pearce, the chief engineer, states that the pro- 
vision of 50,000 kilowatts of new plant, which is the amount 
proposed, will probably suffice for the department’s 
requirements over a period of not less than seven or more 
than ten years. If the proposal to capitalise the interest 
and suspend the sinking fund is adopted the total annual 
payments wil] amount to £134,550, but it is pointed out 
by the Electricity Committee that within the next six 
years recurring capita] charges to the extent of £176,537 
will expire, and very considerable economies are expected 
from the modern character of the new plant. 


The Holidays. 


Next week Lancashire folk will give themselves 
up pretty generally to holiday-making, according to an 
old-established custom, and large sums of money will be 
taken out of the savings clubs and expended during a few 
days’ recreation at the seaside. In addition to the Bank 
Holiday, which is generally observed by the trading com- 
munity, most of the engineering works for miles round 
Manchester will close down from Wednesday night for the 
remainder of the week, when the Manchester races are 
held. I wish I were able to report that the holidays had 
been more thoroughly earned. Unfortunately, this is not 
the case. In spite of the large volume of work in hand at 
most of the engineering works, no overtime is permitted 
to be worked by the trade unions, and the output is 
steadily declining, while the demands of labour are every 
day becoming more intolerable. Indeed, it is openly 
stated that there is no intention on the part of the members 
of the trade unions again to work as hard as they did 
formerly. Unless there is a decided change in the attitude 
of labour in this respect in the near future, something 
drastic will have to take place or the markets of the world 
will be closed against us by the exorbitant prices which are 
brought about by high wages, short hours, and supineness 
of the workers. 


Barrow-IN-Furness, Thursday. 
Hematites. 


The activity in the hematite pig iron trade is 
well maintained, although the output of ordinary sorts 
is not so heavy as was the case a few months ago. High- 
grade iron, however, is in fuller output, and the charcoal 
blast-furnace at Backbarrow is again in operation, having 
been repaired after the recent breakdown of the hearth of 
the furnace. The demand for iron is good al! round. 
Ordinary sorts are being largely used in the district by 
steel makers, and on outside account the request for special 
sorts is good. Makers are well fixed up for work for some 
time tocome. There, however, is nothing being done in the 
way of business for long forward deliveries. This is only 
to be expected, for things have not yet settled down to the 
normal, and there may be an alteration in prices. Mixed 
numbers of Bessemer iron are at 185s. 6d. per ton f.o.t., 
and special brands are at 205s. 6d. per ton net. 


Iron Ore. 


There is a steady demand for iron ore, and in 
most cases fuller deliveries are being wanted by smelters. 
The local demand quite takes the whole of the output. 
Prices are steady, with native sorts at 45s. to 50s. per ton 
net at mines. Spanish ores.are in good demand at 43s. 6d. 
per ton c.i.f. Three cargoes arrived at Barrow last week. 


Steel. 

There are no new features to report this week in 
the steel trade. There is activity in the Siemens and 
Bessemer plants, and the rail mills are also busy on good 
orders. The merchant mill and foundries have plenty 
of work in hand. Steel generally is in steady request, 
with heavy sections of rails at £15 to £15 10s., light rails 
£17 to £19 10s. Billets are quiet at £15, and ship plates 
are at £17, with boiler plates at £19 10s. per ton. The 
plate mills at Barrow are idle. 


Fuel. 

For coal there is a good steady demand, and steam 
sorts are at 34s. 6d. per ton delivered. House coal is at 
34s. 6d. to 42s. 4d. per ton delivered. For coke the demand 
is active, with East Coast qualities at 45s. to 47s. 9d. and 
Lancashire sorts are at 44s. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 


Coal and the Steel Industry. 


** PeopLE do not realise it, but we are none the 
less drifting to industrial disaster,’ said the managing 
director of a well-known steel concern to me just recently. 
We were discussing the position likely to be created by the 
miners’ latest demands, and especially by the call for 
nationalisation. Manufacturers here are fully alive to the 
danger. Jn fact, an urgent special meeting of the Chambers 
of Commerce was held on Tuesday with the view of passing 
a resolution strongly appealing to the Government to 
take no decisive step in the nationalisation of mines until 
the country as a whole has had a chance of voicing its 
opinion of the policy. To that meeting, however, I may 
refer in a later paragraph. Knowing the position from 
within, it is difficult to write calmly upon the subject. 
The miners’ demands are diametrically opposite to all 
the reconstruction propaganda, and instead of being 
progressive, as they profess to be, they are reactionary 
in the extreme. It?is to be hoped that manufacturers 
generally will throw off any lethargy regarding the matter 
and use every possible means in their power to influence 
the “couatry” and ; the~Government against” yielding to 
any sort of demands the miners care to make. In my 
letter last week I mentioned the statement by Lord Gain- 
ford that in consequence of what is now possible in the 
way of nationalisation, one colliery concern had suspended 





expansion operations involving the expenditure of a 
million pounds. Lord Gainford is a director of Pease 
and Partners, Limited, a company whose properties 
include rich colliery interests in the North as well as in 
this part of the country. This week I have received a 
copy of the directors’ report, and notice in it this sentence : 
“The report of the Coal Commission limiting the profit 
on coal without regard to the capital employed has 
rendered it advisable to suspend all new construction in 
connection with the collieries.” It further states that, 
while a large expenditure is required in all departments 
to bring the works up to date, plans having been prepared 
for new schemes, the very high cost of labour and materials 
necessitates proceeding with caution. 


A Grave Question. 


Here is just one colliery concern, with more 
enterprise in it than could be distilled out of all Government 
departments put toyether, hampered in its present opera- 
tions and afraid to proceed with expansion work because 
of the wretched state of uncertainty which everywhere 
prevails. It is a fact that the output of coal is much below 
the demand, that absenteeism is still a serious trouble, 
and that the output per man per shift—-for that reason 
and also because the men are not working as well as they 
did—shows a reducton. As if that were not sufficiently 
serious, a shorter day is to operate as from next month, 
with higher wages and the prospect of nationalisation. 
Since the men have had to deal with the Government 
experience has shown them that they have only to state 
their demands loudly enough to have them satisfied, 
and, in the view of colliery interests and manufacturers 
here, it is simply for that reason the cry of nationalisation 
has been raised. In a district like this the question is one 
of the utmost gravity. What is the probable effect ? 
To the difficulty of being at present unable to make output 
meet demand will have to be added, next month, a 10 per 
cent. fall in output. That is the official estimate. Experts 
here say it will actually be a very much greater fall than 
that. The mere fact of that fall will add to the cost of 
production per ton, and there will be also the higher wages 
to be paid. Much of this extra cost will be passed on to 
iron and steel makers and to manufacturers, and, as our 
chief competitor is America, it is as well to remember that 
the United States can send coal to Italy, say, at less than 
half the figure we could do it for, while France will soon 
be in a more favourable position for coal supplies than 
ever before. Unless, therefore, a miracle happens, not 
only is our steel trade in jeopardy, but when the prohibition 
is lifted from our coal export business it may be to discover 
that a valuable portion of that trade has gone for ever. 
What will happen to the steel industry when, in the almost 
immediate future, prices are further advanced can only be 
surmised. If the cry for nationalisation meant that 
miners were determined to see that output should be so 
greatly increased that, in spite of higher wages and shorter 
hours—of which nobody would desire to deny them—coal 
could be marketed at a lower rate and in plentiful supplies, 
the outlook would not be so serious from the national 
standpoint, but with no hope of such a determination 
the prospects are decidedly bad. 


The Park Gate Works. 


It is refreshing to turn from such a dispiriting 
subject to the experience of the Park Gate Iron and Steel 
Company. These very progressive works are situate on 
the Rotherham side, with ample land available for exten- 
sions beyond the important ones already in hand or com- 
pleted. It was there that in the summer of last year the 
twin blast-furnace to that put down by the Staveley Coal 
and Iron Company was lighted up. When over the 
works just recently I saw this furnace, which is the very 
last word in every detail, in operation. The Park Gate 
people have their own ore fields, make their iron, convert 
it direct into steel, and roll the latter into plates and sheets, 
principally for shipbuilding and constructional work, the 
demand for which from all parts of the world is so enormous 
that it is impossible adequately to cope with it. At the 
company’s meeting the other day the chairman, Mr. 
Charles Markham, who is also chairman of the Staveley 
Coal and Iron Company. said that the output of plates, 
sheets, and bars during the past year was a record, the 
total being 105,514 tons, against 105,444 tons in the 
previous year, and out of 113,923 tons of steel dispatched 
only 71 tons were returned for any reason—equal to 0.6 
per cent. The sales at £1,820,398 were a record for the 
company, which has been remarkably successful in many 
ways. For instance, no bad debts have been contracted 
for five years now, and for the last twenty years they only 
amount to 14d. in every £100. The wages bill for the 
past year, at £410,000, equalled £200 per man, boy, or 
other person employed, and the increase of that item may 
be gauged from the fact that for 1913 the bill totalled 
£160,000, for an output of 81,000 tons. The new No. 3 
blast-furnace is working well, with a record weekly output 
of 978 tons, but work on the new 400-ton mixer has been 
delayed by want of labour. Mr. Douglas Vickers (Vickers, 
Limited) and Mr. P. W. Fawcett (Thomas Firth and Sons), 
who are directors of the Park Gate, have supervised the 
installation of a Bessemer blowing plant. The company 
proposes to blow its steel and remelt it in electric furnaces, 
two of which are under construction. Mr. Markham 
says that if the proposal, which seems perfectly sound, 
succeeds, the Park Gate works will be able to make steel 
equal to any crucible quality produced in Sheffield. Whilst 
I was at the works I noticed that the erection of the new 
24in. section mill, to replace the old 20in., is making good 
headway, and with the completion of that improvement 
the whole of the works will have been rebuilt since the 
present chairman joined the concern. 


Practical Profit-sharing. 


There is another aspect, however, to which I 
should like to refer. Beside the material reconstruction, 
the directors have decided upon a scheme of financial 
reconstruction, by which the capital of the company 
will be brought more into line with the earning capacity 
of the works. At the meeting the other day the share- 
holders approved of the scheme, which’means the formal 
winding up of the present concern and the transference of 
the whole of the assets to a new company to be registered 





with the same name—the Park Gate Tron and Stee! Com. 
pany, Limited—and a capital of £1,500,000. Each holdey 
of one share in the old company will receive three in the 
new, and, in explaining the matter,"Mr. Markham ©xpressed 
the opinion that the most practical form of profit-sharing 
for employees was for them to take up shares in the com, 
pany in whose service they worked. They would then 
share the “ downs’ as well as the “‘ ups,” and could sink 
or swim with the concern. Now this suggestion by the 
chairman of Park Gate is of particular interest, because 
as chairman of the Staveley Coal and Iron Company, 
Mr. Markham is actually putting a scheme of the kind into 
operation. He has acquired the whole of the company’s 
preference shares, amounting to £25,000, and is asking 
the shareholders’ consent to their conversion into ordinarieg 
of £1 each, fully paid. The market price of the preference 
shares is £17 10s., and of the ordinaries 39s., and when the 
preference shares have been converted Mr. Markham wil] 
pay the company a premium of 10s. per share, £12,500 alto. 
gether, less incidental expenses, and thereupon will offey 
the new 25,000 ordinary shares to the company’s ofticials 
and workmen at 30s. each, on the understanding that none 
of them will be transferred to the directors. This plan jg 
suggested as the commencement of a profit-sharing scheme, 
and carries out precisely the idea given at Park Gate, 
where a similar proposal would not be surprising. ‘The 
view is taken in some quarters that if the Miners’ Federa. 
tion was so very anxious for the responsibilities of manage. 
ment and proprietorship, they might have asked for the 
allucation of a certain number of colliery company shares 
to miners, who would then, perhaps, have regarded ay 
of first-class importance the questions of output and 
production costs. It was, if 1 remember aright, in March 
that Hadfields, Limited, set aside a certain number of 
shares for sale at par to members of the staff and ordinary 
employees whose services merited such recognition. 


General Conditions. 


There is still a considerable degree of anxiety 
felt regarding the general situation in the steel manufac. 
turing industry. The highest grade steel is not nearly 
as active as it should be, and small tools of high-speed steel 
are by no means in urgent demand. Twist drills show 
a distinct falling off, but small carbon drills are being 
sold as quickly as they can be made. Germany used to 
make an enormous quantity of the Jast-named, whilst 
we were foolish enough to supply them with the special 
steel for the purpose, but in these days America is makiug 
a big bid for the trade. Sheffield makes millions of them 
now. Files are in strong request again, and beside those 
recently completed, or nearing completion, an entirely 
new file-making factory is contemplated, with equipment 
upon a thoroughly sound engineering basis. There is in 
the aggregate a fairly heavy call for railway material, 
including rolling stock, as well as tires, axles, wheels, 
springs, and underframes, orders coming from South 
America, India, and South Africa particularly, but it seems 
doubtful if the home systems have eveh yet addressed 
themselves seriously to the work of renewals and replace- 
ments. Stainless steel, especially for cutlery, is booming. 
Tt is being used for all kinds of things, and, being invulner- 
able against the effects of air, acids, and water, entirely 
displaces ordinary steels for many engineering require- 
ments. For table-knife purposes it must eventually 
entirely supersede any other material, which requires 
constant scouring. Regarding labour matters. the strike 
of type-founders is still proceeding, but a dispute at the 
Rotherham Main Colliery, arising out of the dismissal of 
one man, has been settled, and a strike affecting 5000 
colliers in South Derbyshire came to an end on Monday. 


Iron, Steel, and Coal. 


Supplies of all kinds of pig iron continue 
restricted, though forge is rather freer, but the demand for 
finished iron cannot be met with existing facilities. The 
tendency of the iron market is to advance from the present 
level, the figures 6f which for the Sheffield district stand 
as follows :—-Basic, £8 5s. to £8 10s.; forge, £7 7s. 6d. to 
£7 10s.; foundry, £7 10s. to £7 15s.; East Coast hematite, 
£9 10s. to £9 15s. Crown bar iron is £20 10s. and hoops 
£22 to £23. The steel position may be judged from the 
fact that a good many melters are reported to be out of 
employment. Bessemer acid billets are quoted at 
£16 12s. 6d., Siemens £17 2s. 6d., hard basic £15, and soft 
£14 10s. Hoop steel is £22 to £23. The fuel position 
keeps favourable to consumers, who realise, however, 
that serious restrictions may be imposed next month when 
outputs are reduced. Slacks are in good supplies, and 
all round reserve stocks are being increased. Business 
at the Humber ports shows little change, though shippers 
and exporting collieries are urging the Government to 
lift the embargo on overseas trade. Best South Yorkshire 
steam hards are quoted at 23s. to 23s. 6d.; best Derbyshire, 
22s. 6d. to 23s.: seconds, 21s. 6d. to 22s.; cobbles, ditto ; 
nuts, 21s. to 22s.; best bard slacks, 18s. 3d. to 18s. 9d.; 
second, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 9d. to 18s.: 
peas, 16s. to 16s. 6d.; and small slacks, 13s. to 14s., all 
per ton at pits. House coals are easier, deliveries being 
fairly well in hand. Branch is quoted at 27s. to 27s. 6d., 
and best Silkstone 23s. 6d. to 24s. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Export Trade Revival. 


. Brrtrsu traders are at last beginning to pick 
up the lost threads of our overseas trade, and all round there 
are indications of a healthy revival. Even with the very 
rigid restrictions which were maintained on the export 
trade in iron and steel during May, the total shipments 
from the Cleveland district were the highest recorded 
since August last, and whilst it is true that the improve- 
ment has been confined to finished products the total 
pig iron shipments show a very trifling decline—22,622 
tons, as against 22,773 tons in April—and the shipments 
of pig iron abroad are actually higher, amounting in the 
aggregate to 18,102 tons, as compared with 15,397ftons 
in April, It was the smaller coastwise shipments, 
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4520 tons, as against 7376 tons in April, which 
accounted for the decline in the aggregate pig iron ship- 
ments, and but for the export ban it is abundantly clear 
that far from showing a decline, May would have recorded 
a substantial improvement, It is, however, a matter for 
complete satisfaction that the real advance is in the 
direction of increased and increasing shipments of finished 
iron and steel. It is not, of course, desirable that our 
export of pig iron to neutrals, British Dominions and the 
Far East should be entirely cut off, but pig iron is, after 
all, only the raw material of countless articles of commerce, 
and if we can export the finished instead of the semi- 
finished product we are providing remunerative employ- 
ment for many British working men. With this phase of 
the question before us, it is interesting and gratifying to 
observe that the shipment of 35,780 tons of manufactured 
iron and steel from Cleveland during the month of May 
—of which all but 2534 tons went ebroad— is the largest 
aggregate recorded since July, 1917. This, moreover, 
isnot a mere fluctuation, but is the result of steady expand- 
ing trade. An analysis of the official returns reveals that 
Belgium was again one of the hest customers, taking 4222 
tons, 2s against 5283 tons in the previous month, whilst 
Italy took 4705 tons, slightly more than the April total. 
To France pig iron shipments are dwindling month by 
month, and only 1140 tons were shipped in May, whereas 
in January last the total was 13,717 tons. However, no 
difficulty is experienced in finding a market for all the 
pig iron there is to spare, and Japan proved to be the best 
customer in May with 5248 tons. To Holland 1135 tons 
were sent, to Denmark 727 tons, and a first shipment 
since the war of 550 tons went to Norway. With all these 
countries, of course, much larger business can be done as 
soon as circumstances permit. It is the eager demand 
for manufactured iron and steel in the Far East which is 
the bulwark of our export trade just now. For example, 
India and Ceylon alone received 13,256 tons, and, in 
addition, 1986 tons went to the Straits Settlements, 
723 tons to China and 4133 tons to Japan. To France and 
Italy 1969 and 2393 tons respectively were shipped, and 
amongst the British Dominions, New Zealand with 3872 
tons and South Africa with 2599 tons were the best 
customers. Amongst the neutrals, Spain came first with 
1167 tons, Holland next with 632 tons, and there was a 
small parcel of 199 tons for Belgium. Altogether, the 
May record is very encouraging, and there seems good 
reason to believe that as soon as circumstances permit 
the free export of material there will be a considerably 
greater expansion. ; 


Cleveland Iron Trade. 


A somewhat smaller volume of business has been 
put through in the Cleveland iron trade this week, owing 
primarily to the practical impossibility of obtaining iron 
for prompt delivery, and, secondly, to a more cautious 
attitude by consumers in regard to purchases for forward 
delivery. An opinion seems to prevail that a proportion 
of the recent extensive purchases was of a speculative 
character. Merchants, for example, were inclined to 
buy for export before securing the necessary export 
licence. That, of course, was a more or less legitimate 
business risk, but the new ban on exports has had the 
efiect of leaving such merchants with iron on their hands 
for disposal. Moreover, the bulk of the iron now being 
delivered under contract is at the rate of 140s. per ton, 
and consumers who are receiving supplies at that figure 
are in no hurry to pay the enhanced rate, especially when 
they have the assurance that the present quotations repre- 
sent the maximum. Another point not to be overlooked 
is the approach of the holiday season, involving a good 
deal of broken time at consumers’ works, and the cumu- 
litive effect of all those factors is that buyers, particularly 
the Scottish buyers. are reducing their demands for the 
next month or two in the hope of a reduction in price. 
In their decision voluntarily to accept a limitation of 
prices, the Cleveland ironmasters implicitly accepted the 
view that abnormally high prices are not in the best 
interests of the trade, and the easier demand confirms 
that theory, When the railway charges to Scotland are 
added to the price of Cleveland foundry pig iron, the price 
of the latter to the Scottish consumer is about 170s., as 
compared with only 172s. 6d. for Scottish foundry iron, 
and as the quality of the latter enables the consumer to 
make a much more liberal use of scrap, buyers in Scotland 
are not likely to resort to Cleveland for supplies as long 
as their own iron is available. Of course, there is no glut 
of Cleveland foundry iron as yet, but makers have big 
quantities of forge iron for disposal, and there is also a 
fair amount of No, 1 to be purchased if consumers would 
only pay the premium. In order to get rid of the growing 
stocks of the forge qualities, the makers are prepared to 
accept fully 2s. per ton less than the figure for No. 3, 
and even a lower figure would probably be taken for any 
mottled or white iron on the market. The number of 
trucks available appears to show some improvement. 
but many of them are quite unsuitable for the trade and 
involve extra labour charges on that account. The demand 
for iron on export account is extremely heavy, but the 
issue of licences is practically suspended. Values are 
unchanged, No. 1 being 164s., No. 3 Cleveland G M.B. 
and No. 4 foundry 160s., and No. 4 forge 158s. per ton for 
home consumption, with the addition of 5s. per ton in 
each case f.0.h. where the iron is for export. 


Hematite Pig Iron. 


‘ce The demand for hematite pig iron continues 
© De exceptionally strong, and every effort is being made 
to maintain the output at a high level. Sales for June 
delivery have been so substantial that further supplies are 
practically unprocurable, but business is possible for July 
and August, and many buyers are seizing the opportunity 
now to make sure of supplies. Meanwhile there is a 
Pronounced scarcity, and until the shortage in the home 
market is relieved it is not likely that the authorities 
Will allow much iron to be exported. During the past 


tee or two they have been refusing export licences to 
coaie Ga Were the iron available a substantial business 
on * be done on export account. The market quotation 
is ace Coast mixed numbers for home consumption 

Ahead and 192s. 6d. for No. 1, while for export the figures 
os. and 197s, 6d. respectively. 
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Iron-making Materials. 


Tronmasters are now coming on to the market 
in order to replenish depleted stocks of foreign ore, but 
they are finding the conditions of trading very much 
against them. The great scarcity of steamer tonnage and 
the reluctance of shipowners to accept -.ore freights when 
there are much more remunerative trips offered, is tending 
to drive up ore freights to unprecedented levels. Under 
official control the parity freight from Bilbao to the Tees 
was 17s. per ton, two or three weeks ago 19s. was done, 
but now as much as 23s. is mentioned, which would bring 
the price of best Rubio ore up to about 451s. per ton, as 
compared with a control figure of 43s. 6d. per ton. ‘To 
ironmasters it is almost a prohibitive figure, but there are 
no present prospects of any abatement. Coke prices are 
stationary, good medium furnace qualities realising 39s. 
per ton at the ovens, and fortunately supplies are ample 
for the needs of the trade. 


Manufactured Iron and Steel. 


Production in the manufactured iron and steel 
trades is still seriously affected by the refusal of the 
engineers and bricklayers to work overtime, and the con- 
sequent interruptions during working hours for repairs. 
It is hoped, however, that an early settlement will be 
reached on the question, as the reduction of output 
afiects not only employers but also the men paid in 
tonnage. For shipbuilding and constructional material 
there is a heavy demand, but the high prices of galvanised 
sheets, which are quoted £27 to £27 10s., have seriously 
affected the export trade, which is now no more than 
25 per cent. of the volume of exports prior to the war. 
The principal quotations now governing the home trade 
are :—-Steel ancles and joists, £16 10s., delivered in 4-ton 
lots net cash; stcel ship, bridge and tank plates, 41%, 
steel rounds and squares, under 3in. down to $in., £19; 
steel flats, 5in. down to I4in., £19, net cash delivered in 
4-ton lots; heavy steel rails, 601b. and upwards, £15 
net on trucks ; common iron bars, £20 1s.; :narked bars, 
£23; strip iron, £21 15s.; steel hoops, £23 5s. In the 
export trade prices only appear to be varied for steel 
plates, whiclf are Guoted £18 f.o.b. 


Realised Prices of Manufactured Iron. 


The report of the accountants to the Board of 
Conciliation and Arbitration for the Manufactured Iron 
Trade of the North of England shows that for the two 
months ended April 34th last the firms aifiliated to the 
Board sold 6590 tons, as against 6733 tons in the preceding 
two months. ‘The average net selling price is certitied at 
£18 5s. 7.68d. per ton, and if the sum ot 20s. per ton on 
sales for home consumption is added in respect of subsidies 
to pig iron makers, the ascertained price is increased to 
£19 5s. 4.94d. per ton. Under the sliding scale arrange 
ment, there will be an advance in puddling forge and mill 
wages of 15 per cent , to take efiect from June 2nd. 


The Coal Trade. 


Now that the question of contro! in the case of 
exports is placed on a regular basis, it is confidently 
expected that the coal trade will be able to resume some 
of its pre-war buoyancy. The new scales whica came into 
operation on Monday last are on the lines foreshadowed 
n last week’s ietter ‘They are Lased on Scheduie “A” 
a2 a minimum for the Alte: and Setedvle “B” as a 
minimum for neuirals, inctudiag Norway which has been 
receiving preferential treatment, the market being free 
above these figures. A rather important feature of the 
new coal situation is the separate minimum scale of prices 
tixed for South America. The schedule which applies to 
the Allies is based on 7(s. as a minimum tor best steams, 
other classes pro rata, but the minimum for South American 
trade is based on 45s. for best steams, and other classes in 
proportion. The market quotations for the time being 
are the same as for all other neutral countries. At the 
moment, the Northumberland and Durham coal export 
trade may be said to be in a strong position without quite 
the abnormal pressure which has prevailed recently. The 
approach of the hot weather and the easing of the excep- 
vional industrial demand has decidedly opened out the 
position for trade with neutrals. Hence, a good deal of 
tonnage has been loaded during the last few days. On 
the other hand, the Coal Mines Department is exercising 
a very rigid control of licences just now, and appears to 
be strictly rationing the supply for each country. This 
is a policy which if not followed judiciously may result in 
quite a number of collieries being left short of teeming 
from time to time. That this is a real danger is evidenced 
by the fact that soveral Durham collieries during the last 
week or so have been actually in need of tonnage for some 
of the qualities th»y produce. So far as the market position 
is concerned, ti.ere is evidence of a desire on the part of 
shippers to enter into contracts—longish ones for prefer- 
ence—-which is a rather good sign from the point of view 
of returning trade to normal channels, but owners are 
yet turning deaf ears to proposals of the kind. They 
express a desire to wait and see how things shape in the 
matter of prices before venturing far ahead. The general 
market quotations for Allied shipments are on the basis 
of minimum neutral prices, but as other markets are « ffer- 
ing something like 25s. per ton higher, the former have 
little chance of covering requirements. Colliery quotations 
are at the moment decidedly erratic. For instance, best 
quality steams for France and other Allies are nominally 
quoted at 70s., while for neutrals 90s. is asked. The latter 
figure, of course, is not particularly attractive to buyers, 
and perhaps 85s. is the best actually obtained. Similarly. 
for gas coals 55s. is nominally quoted for France, as against 
70s. for other trades, and in this case also the latter buyers 
are not keen. The bunker market is active and firm, 
both for British and neutral trade. ‘The supply of foundry 
and furnace coke at present is very much in excess of the 
demand, and stocks are accumulating. Merchants who 
have orders to place can conclude their purchases at 
minimum schedule prices without difficulty. The principal 
forward neutral quotations are as follows :— Northumber- 
lands: Best Blyth steams, 90s.; seconds, 80s.; best 
smalls, 70s.; bunkers, 60s. to 65s.; households, 90s.; 
Tyne prime steams, 90s.; Tyne second steams, 85s.; 
special smalls, 70s.; ordinary smalls, 60s. to 65s. Durhams: 
Best gas, 70s.; secondary gas, 67s. 6d.; special Wear gas, 





72s. 6d.; coking unscreened, 70s.; bunkers, ordinary, 
67s. 6d. to 70s.; foundry coke, 652.; gas coke, 67s, 6d. 
to 7s. 
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SCOTLAND. 
(From our own Correspondent.) 


Mine Managers’ Salaries. 


INFORMATION has heen received from the Coal 
Controller stating that he is prepared to confirm the 
arrangement come to with the coalowners for a flat rate 
increase of £50 per annum in the salaries of mine managers. 


Shipbuilding. 


The feature of the Clyde production during the 
month of May was the large number of vessels launched 
for the Government. Of the 19 vessels of 17,444 tons 
launched all, with the exception of a concrete barge built 
at Greenock, were for the Government. The trade position 
is very difficult to gauge. Up till last month the progress 
since the beginning of the year was satisfactory compared 
with the same period in 1914. This may be seen from the 
statistics. In 1914, for the period mentioned, the return 
was 107 vessels of 193,997 tons, against 107 vessels of 
180,899 tons since the beginning of this year, a decrease of 
13,098 tons. The tonnage launched last month shows a 
decrease of 22,568 tons, compared with May, 1914. In 
the meantime there appear to be plenty of new orders, 
but a searcity of materials. There is, too, a feeling that 
with the signing of the peace terms conditions will steadily 
improve, some being inclined to blame the long stretch 
of time since the Armistice until the coming of peace for 
the general apathy in business circles. One thing may be 
said, however, and that is that the large tonnage launched 
in April of this year was almost entirely composed of 
merchant vessels for private owners, and therefore the 
lean return for May is merely the reaction. The largest 
vessel launched last month was the light cruiser Durban, 
of 4650 tons and 40,000 indicated horse-power, built for 
the British Government. 


Raiiway Contracts. 


Among the contracts reported recently are the 
following :-- Ninety powerful ten-wheeled coupled bogie 
locomotives and ten special type locomotives for working 
over heavy gradients for the Great Indian Peninsula 
Railway, placed with the North British Locomotive Com- 
pany ; and 32 six-wheeled bogie coupled locomotives for the 
Madras and Southern Mahratta Railway, with the seme 
company. 


Pig Iron. 


There is no change in the pig iron trade from last 
weck. The demand for all grades is beyond the capacity 
of the smelters, and there is a continued shortage. This 
is particularly the case in respect of hematite, owing partly 
to the scarcity of ore through the lack of carrying tonnaye. 
Foundry, too, is none too plentiful. Prices econtinuc high, 
with little hope of a reduction ; in fact, the tendency is 
all the other way, and makers are not disposed to book far 
ahead in view of an expected rearrangement of values at 
the cnd of this month. As a result of the scarcity of 
material for home consumption, the export turnover is 
reduced to the lowest possible minimum, and likely to 
remain so under present conditions. 


Finished Iron and Steel. 


Conditions in the finished stee! and iron trades 
are not conducive to a change for the better. So long as 
home orders are maintained business may be good enough, 
but even at present the effect of the high prices can be 
easily determined by the small amount of business following 
the numerous inquiries received from overseas consumers. 
Even with the home trade the high level of prices is begin- 
ning to have the inevitable effect, and only orders for 
absolute necessities are being placed. In steel the demand 
for plates is heavy both for home and export, but sectional 
material, on the other hand, is slow. Makers, too, are 
going very warily, owing to the scarcity of hematite, 
and only contracts for short periods are entertained. Steel 
scrap is fairly plentiful and reasonable at present. Plates 
for the Scandinavian market are in good demand. Black 
sheets continue busy, but the development in galvanised 
sorts is to the slow side. Malleable iron makers also have 
a fair number of home orders still to run off, but new 
business does not amount to a great deal, the prices quoted 
evidently providing an effective barrier to business with 
overseas customers. In smalls, such as rivets, bolts, nuts, 
&ec., trade continues brisk. 


Coal. 


The easier feeling apparent in the Scotch coal 
market continues. The demand, both for industrial and 
household purposes, shows little falling off, but consumers 
apparently have little difficulty in securing supplies. At 
the same time outputs are moving off freely, and there is 
little sign of congestion at the collieries. Some little time 
is lost occasionally through a shortage of empty wagons. 
The West of Scotland collieries continue to send fair 
quantities of fuel to the Irish market, and East of Scotland 
collieries have good Allied and neutral orders. More 
business could be done in exports, however, if licences 
were a little easier. The aggregate shipments from 
Scottish ports during the past week amounted to 201,052 
tons, compared with 173,976 tons in the preceding week 
and 160,894 tons in the same week last year. Ell coal, 
f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 35s. to 37s.; 
steam, 34s. 6d.; treble nuts, 30s.; doubles, 29s.; singles, 
28s.; screened navigation, at Methil or Burntisland, 36s. 
to 38s.; first-class steams, 35s.; third-class steams, 31s.; 
best steams at Leith, 33s. 6d.; secondary qualities, 32s. 6d. 
per ton. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Sale of Coal. 


THE new directions as to the sale of coal, coke 
oven coke, and patent fuel, which were issued towards 
the end of last week, were much upon the lines anticipated. 
The schedule of prices applicable to seles to allied countries, 
viz., Schedule A, was made a minimum scale, as against 
a fixed list of prices hitherto, and it came into operation as 
from the beginning of this week. Therefore al! threc 
schedules now in existence are minima. The prices in 
these schedules remain the same, except as regards the 
seale which first made its appearance in the Coal Con- 
troller’s directions of May 16th last. and applies to coun- 
tries other than Allie? and Spain and South America. 
This scale is the highest of the three in force. and a number 
of alterations are now made so as to bring the prices of 
certain classes of coal into more correct relationship with 
one another. So far as South Wales coals are concerned, 
the alterations apply only to some of the anthracite prices. 
The Controller has established new conditions with respect 
to coal exporters’ remuneration, and the new commission 
applies all round irrespective of the destination of the 
coals. Their remuneration is to be at a rate of not less 
than 2 per cent. on the f.o.b. price of the coal, &c., whereas 
formerly in the case of coa!s for the Allies the remuneration 
was at the rate of 5 per cent., with a maximum of Is. per 
ton, though 50 per cent. of this had to be remitted to the 
colliery supplying the coals, &c. In the case of sales to 
neutrals the exporters’ remuneration was not less than 
5 per cent. on the f.o.b. price, and 50 per cent. was returned 
to the collieries. As compensation, exporters retein the 
fuil one-third of 5 per cent brokerage on freight. The new 
rules also stipulate that exporters cannot pay their agents 
abroad more than 33} per cent. of their total remuneration, 
as against a maximum of 25 per cent hitherto. 


Coal Exporters’ Increasing Freedom. 


Some time ago exporters and many would-be 
exporters, chafing under the regulations which have been 
in foree in the coal trade for so long, made an attempt 
to get some of the shackles removed, and their action 
culminated in the Central Executive Committee for the 
Supply of Coal to France and Italy deciding that local 
committees should, in their discretion, admit new firms 
to the qualffied lists of exporters. This step required 
the sanction of the Coal Controller, whose views on the 
subject will no doubt cause a good deal of satisfaction. 
His opinion is that there should he freedom to exporters 
as regards Allied business on the following lines :—-(a) Local 
committees should add to their qualified lists the names 
of persons or firms already in the coal export business 
or persons who have been associated with the trade who 
wish to start business, but this is not to apply to persons 
or firms in other trades. (6) If a person, firm, or company 
is on a qualified list in one district they can ship from other 
districts if an order and authorisation are forthcoming. 
(ec) Local committees should no longer allocate business on 
any definite quota principle. The effect is that there 
will be practically free competition amongst exporters 
on qualified lists. In the case of France, however, this 
cannot apply this month, as more authorisations are in 
existence than the allocation to France warrants. Further- 
more, it is not unlikely, in view of the expected curtailment 
of production during the summer months, that the quantity 
allocated for France for next quarter may be cut down. 
The Controller recently notified Italy that he had arranged 
that from the beginning of this month not more than 
140,000 tons per month would be allocated for shipment 
to Italy through the Italian State Railways, and that the 
remainder of the monthly quantity of coal allocated for 
Italy would be done through ordinary coal exporters, and 
would be treated as private business. 


Position of Buying Agents. 


There has been an interesting development 
concerning the position of buying agents to coal importers 
abroad, the Coal Controller having notified exporters that 
persons or firms in this country acting as buying agents 
can only be reyarded as exporters under the directions as 
to the sale of coal if they are completely dissociated 
financially from their principals and retain for themselves 
the whole of the exporters’ remuneration prescribed in 
the directions. This means that importers abroad cannot 
employ direct salaried representatives on this side, as 
otherwise they would be at an advantage with their com- 
petitors in France or other countries which do their businese 
with local coal exporting undertakings, which retain their 
full remuneration. 


Tin-plate Trade. 


A very important meeting of the Joint Industrial 
Council of the Welsh Plate and Steel Trades, which has 
substituted the old Conciliation Board, was held at 
Swansea on Friday last, when no less than 134 claims 
from various unions were down for consideration. During 
the war the workmen’s war bonus was adjusted, and 
finally reached 50 per cent. on wages of £6 10s. per week 
and 115 per cent. on carnings of 30s., but practically all 
othes demands were left over for consideration. The 
chairman (Mr. F. W. Gibbins) delivered a warning to the 
men relative to American competition, and said if weges 
were raised any more the inevitable consequence would be 
the closing down of many of the works. The demands of 
the men amounted to an increase of no less than 3s. 9d. 
per box. As it was found impossible to deal with all the 
134 claims. the workmen’s representatives suggested that 
the Council should first agree on broad principles and then 
deal with the cleims. They therefore suggested agree- 
ment on (1) reduction of hours; (2) general increase on 
the base rate of 59 per cent. on the 1874 list ; (3) minimum 
wage rate; (4) increase in the number of men per mill for 
annealing ; (5) payment for holidays; and (6) helpers 
paid on a graduated scale. The employers put forward 
@ counter-proposal, viz., that the first point submitted 
by the men should be deferred pending the sending of a 
joint delegation to the United States to report on the steel 





position there, but the claims eventually conceded should 
not be retrospective They said they could not agree 
to the claims either for a minimum wage or the demand for 
payment during holidays, but the other suggestion they con- 
sidered should be referred to the Joint Standing Com- 
mittee. The employers also submitted other general 
questions should be referred to the various committees, 
The men approved of the proposal to send a joint delega- 
tion to America, and ultimately further consideration of 
the claims was adjourned. 


Current Business. 


The tone of the coal market has been very firm, 
although tonnage has been gradually declining. The 
supply, however, is sufficient to keep all tips going. but 
provides no surplus which the Co-ordinating Committee 
can utilise to meet emergencies to enable collieries to secure 
the immediate release of coals and provide empty wagons. 
The inquiry for coals has ruled active, but has very largely 
been confined to smal! parcels required to complete 
cargoes. Colliery stems are very full, and now that all 
schedules are minima and coals are scarce quotations are 
very firm, and in the case of the Allied schedule they are 
substantially in advance of it. The majority of salesmen 
are asking 10s. for large and 7s. 6d. for smalls in excess of 
Schedule A for Allied countries. while in the case of best 
steam smalls sellers demand, and have secured, as much as 
40s., which is more than 10s. above the schedule. Bunker 
coals are on much the same basis for Allied ships, but for 
neutrals quotations are 15s. to 20s. above Schedule A. 
There is a fair inquiry for Spain and quotations are about 
2s. 6d. to 5s. above the old Schedule B, but for other 
countries the minimum prices as provided in the schedules 
are adhered to. The patent fuel trade is very busy, and 
coke makers are wel! placed for orders, and are quoting 
60s. for Allied sales. Pitwood supplies are plentiful. 
South Wales importers have decided to drop their pooling 
scheme, which has been in operation, but the price of 
pitwood is not affected. 


Newport. 

The tone of the market is fairly strong, most 
colliery salesmen beirg fully booked for the next fortnight. 
Quotations for Allied countries are 7s. 6d. to IMs. above 
Schedule A, and it is difficult to obtain even small parcels 
for immediate shipment. 


Swansea. 


There has been a slight improvement in the 
anthracite market. The tone is firmer, the inquiry for 
best. anthracite large being fairly active. Lower grades, 
however, were not so good. Machine-made qualities have 
moved off pretty well. 








Latest News from the Provinces. 


SHEFFIELD. 


The Derbyshire Oil Boring 


WHEN the bailer was put down at the Hardstoft 
borehole on Tuesday afternoon it was found that the oil 
had risen to 2400ft., compared with 1000ft. at the previous 
gauging, and it was expected the oil would reach the 
surface in a couple of days from then. By Tuesday it was 
two-thirds up the borehole, which has been drilled to 
3075ft., the actual drill into the oil-bearing rock being 6in. 
The oil is still of good quality, and there are hopes being 
entertained of the well becoming a spouter. A tank to 
hold 200,000 gallons is nearing completion. 


Strike at Hadfields. 


For some reason or other, not at the moment 
quite clear, the motor, crane, and locomotive men em- 
ployed at Hadfield’s, Limited, have struck to the number 
of 300, and 5000 employees have been thrown idle. The 
trouble is stated to have arisen out of a disagreement 
on the part of the men regarding the interpretation of an 
agreement granting extra payment when the 47-hour week 
became general, Hadfield’s employees having been working 
only 48 hours a week for years. 


Nationalisation of Mines. 


At the specially convened meeting of the Sheffield 
Chamber of Commerce the following resolution was carried 
unanimously :—‘‘ That this Chamber objects to the 
nationalisation of the coal industry, thus creating a 
Government monopoly of a necessity of every household. 
There has been no evidence so far given that would con: 
vince any impartial mind that the mines of this country 
under State management would be better or more econo- 
mically managed than they are at present; in fact, 
business men generally, having some knowledge of State 
management, consider they would be worse off, and the 
evidence of those best able to judge is quite definite against 
nationalisation. Cheap coal is vital for the home as well 
as the export trade. This meeting therefore resolves that 
Parliament should not accept the principle of nationalisa- 
tion of the coal industry until the subject has been sub- 
mitted to the arbitration of the whole country. The 
evidence before the Coal Commission, while voluminous, 
is to a great extent irrelevant, and does not represent 
fully the interests of the general public, all of whom are 
seriously affected.” 


NORTH OF ENGLAND. 


The Steel Works Disputes. 


There is evety prospect of an early settlement 
being reached regarding the disputes which have occurred 
in the various iron and steel works on Teesside and in 
Cleveland. Production has been seriously affected through 
different sections of the men refusing to work overtime 
on repairs, and at two of the largest works in the districts 


mentioned strikes have been in progress for some da: 
The men have now unanimously decided to accept the 
offer of the employers, which is to refer the whole matter 
of hours, rates, and conditions to a joint committee with 
plenary powers to settle. The embargo against Overtime 
was removed as from Thursday, when the first meetin 
of the committee was convened. The committee wil] a 
continuously until the matter is brought to a successful 
issue. 


WALES AND ADJOINING COUNTIES. 


Forward Business. 


There is a good deal of interest on the coal market 
concerning sales of supplies from now to the end of the 
year, and it is reported that 10s. above Schedule A, which jg 
for Allied countries, has been paid for supplies over thig 
period. Most colliery owners are not prepared to do very 
much ahead. It is also rumoured on the Cardiff market 
that two big French administrations have received offers 
for a total quantity running to nearly one million tons of 
large and small coals to be delivered over six and twelve 
months, but in the case of these offers the price, while 
being in excess of Schedule A is understood to be shillings 
below the quotations now ruling for current supplies, 
Current market prices are about 10s. per ton above 
schedule for large coals and 7s. 6d. to 10s. in excess of the 
scale for smalls. 








INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Tue following programme has been arranged for the twenty. 
fourth annual convention of the Incorporated Municipal Elec. 
trical Association, which is to be held at Felixstowe on the 
18th (visit to Ipswich), 19th and 20th June, 1919. As it has 
been found impossible to get any firm of caterers either jn 
Ipswich or elsewhere to undertake the proposed luncheon in the 
Public Hall upon the cccasion of the meeting in Ipswich, which 
had been planned for Tuesday, June 17th. and the alternative 
of distributing the members for luncheon emong the hotels and 
restaurants not proving feasible owing to Tuesday being market 
day, it has been decided to alter the dates by one day, making 
the convention days Wednesday, June 18th (visit to Ipswich), 
Thursday, June 19th. and Friday, June 20th. The headquarters 
of the Association will be at the “ Felix ’' Hotel, Felixstowe, 


PROGRAMME. 


Wednesday, June 18th, 1919.— Members will travel to Tpswich 
by special train, departing from Felixstowe at 9.5 a.m.. and 
arriving at Ipswich main station at 9.35 a.m. Special tre mears 
will be waiting outside the station at 'pswich to convey them 
to the Public Hall. At 10 a.m. (1) the Mayor of Ipswich, Mr. E. 
C. Ransome, chairman of the Ipswich Electric Supply and 
Tramways Committee, will extend a weleome to the Association, 
Mr. F. Ayton, engineer and manager, Corporation Electric 
Supply and Tramways Departments, Ipswich, will then deliver 
his presidential address, after which a paper on “* The Whitley 
Report: The Application of its* Recommendations to the 
Flectric Supply Industry,” will be read by Alderman W. 
Walker, Manchester. In the afternoon visits will be paid to 
the following works :—(1) Ransomes, Sims and Jefferies, Limited, 
Orwell Works—electriec vehicle works, engine and boiler works, 
threshing machine fectory, foundry, &c.; (2) Reavell and Co., 
Limited, Ranelagh Works—electrically and steam-driven air- 
compressing plant, foundry, &c.; (3) Ransemes and Rapier, 
Limited, Waterside Works—heavy cranes, hydraulie sluices, 
&e.: (4) the Corporation electric power station, cembined with 
tramway depot. repair shops and electric vehicle garage. The 
members and the lacics accompanying them will subsequently 
he the guests of the Mayor at afternoon tea at the Mansicn in 
Christchurch Park close to the centre of the town. At 6.15 p.m. 
a special train will depart from Ipswich main station for 
Felixstowe. It is timed to arrive there at 6.45 p.m. At 9 pm. 
there will be a special meeting in the ball-rocm at the “ Felix” 
Hotel, which will be restricted to ‘‘ Committee ’’ members of the 
Association. 

On Thursday, June 19th, there will be a meeting in the Spa 
Pavilion, Felixstowe. at 10 a.m., at which, first of all, a discussion 
om “Electric Transmission Considerations "’ wil] be opened by 
Mr. S. L. Pearee, chief electrical engineer, Manchester. A 
paper on “ The Rating of Electric Supply Undertakings *’ will 
then be read by Bailie W. B. Smith, Glesgow, and diseussed. In 
the afternoon, by permission of the AdmirsJtv and Rear-Ac miral 
Thorpe, Senior Naval Officer, Harwich, members will make a 
eruise of inspection of the war vessels lying in the harbour, and 
will afterwards be taken up the Stour Estuary to view the German 
submarines and the German submarine lifting (salving) ship. 
In the evening, at 7.15 p.m. for 7.30 p.m., the annual dinner, at 
which ladies may be present, will be held. 

On Friday, June 20th, there will be a Council meeting in 4 
room at the “ Felix” Hotel at 9.15 a.m., and at 10 a.m. the 
annual general meeting will be held in the Spa Pavilicn. In 
the afternoon, by permission of the Air Ministry and Colonel 
Chambers, O.C. the Station, a visit will be paid to the Felixstowe 
Air (Seaplane) Station, workshops, &c. 








LAUNCHES AND TRIAL TRIPS. 


Hazetsipe, “ C *' standard ; built by Blyth Shipbuilding and 
Dry Docks Company. Limited; to the order of Controller- 
General of Merchant Shipbuilding, afterwards sold to Charlton, 
McAllum and Co., Limited: dimensions, length 331ft., beam 
4fft.; engines, triple-expansion ; constructed by Richardsons, 
Westgarth and Co., Limited ; launch, Thursday, May 29th. 

H.M.S. CrETEROPE, sea-going reinforced concrete tug ;_ built 
by Wear Concrete Building Company, Limited ; to the order ot 
British Admiralty ; dimensions, length 125ft., breadth 27}it.; 
engines, triple-expansion, two cylindrical boilers ; constructed by 
Wm. Gray and Co.; launch, recently. 

Oce¥AN-GOING submarine ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Admiralty ; twin- 
screw oil engines for surface working and electric motors for use 
when submerged ; launch, May 29th. 

MatcouM, flotilla leader; built by Cammell, Laird and Co., 
Limited ; engines, Parsons combined turbine type fitted with 
~eduction gearing; speed over 40 miles per hour; launch, 
May 29th. 








University CoLiecr, Lonpon.—-The annual dinner of the 
Engineering Society, to which all past students of the Faculty are 
invited, will be held on June 20th, 1919, at the Holborn 
Restaurant, at 7 p.m. Past students who wish to attend are 





asked to communicate with Mr. J. A. Broughall, at Gower-street. 
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MINERAL DEPOSITS IN THE MALAY 
PENINSULA. 


Kenan, one of the Malay States which came under 
British suzerainty by the Treaty of 1909 with Siam, has 
peen making steady material progress, thanks to the 
uidance of the officials lent by the neighbouring Federated 
Malay States. The State revenue advanced from £293,275 
in 1914 to £590,216 in 1918, and though the expenditure 
was also higher than in any previous year, the increase 
was due to the carrying out of public works which will 
lead to beneficial results in the near future. 

The following table shows the values of trade for Kedah 
and the smaller State of Perlis with Penang during the 
past four years :— 





Imports. Exports. Total. 
£ £ £ 
1915 romretecere pe |! 648,922 883,166 
1916 ss ee: 00 ee 830,785 1,186,011 
1917 eeesomeryer ct! 770,615 1,160,738 
295,367 923,960 1,219,327 


1918 Yee by 

As elsewhere in the Malay Peninsula, there was a reduced 
output of rubber in Kedah, and the value of rubber exported 
fell from £921,981 in 1917 to £746,770. It will be seen that 
rubber alone in 1917 exceeded in value the total exports 
given in the preceding table, but the table refers only to 
the trade of Penang with Kedah and Perlis. 

Mining is progressing and the demand that has arisen 
for tungsten ores led to the development of the wolfram 
deposits in North Kedah. During the past year 8377 
pikuls of mixed ore were won from the mine at Sintok, 
which, after magnetic separation, resulted in 4840 pikuls 
of wolfram and 2328 pikuls of tin ore, the balance of 
1209 pikuls being loss on separation, consisting mostly 
of iron and arsenic pyrites. In six places outcrops have 
been discovered, all carrying mineral contents which are 
now being worked open-cast. The original find has been 
opened up for a length of 1000ft. along the lode and to a 
depth of 100ft. The other outcrops are being worked 
ina similar manner. Preparations are in hand for sinking 
a shaft on the main lode to a depth of 250ft. with the object 
of testing the values of the lode in depth. 

Kedah’s total output of tin ore in 1918 was 779 tons, as 
against 476 tons in 1917, while the output of wolfram 
amounted to 520 tons, against 124 tons in 1917. The 
total value of minerals amounted to £238,034 in 1918, 
compared with £80,615 in 1917. 

The new railway, which connects the Federated Malay 
States with Siam, passes through Kedah and Perlis, and 
already is resulting in promising developmental work in 
both of those States. The revenue of Perlis rose from 
£30,913 in 1917 to £35,807 in 1918 Coal has been discovered 
in Perlis, tin is worked, and had machinery been available 
throughout the past year the rich guano deposits might 
have been developed and yielded good profits. 








CATALOGUES. 


H. W. Warp anv Co., Limited, Lionel-street, B'rmingham.— 
Well got up and profusely illustrated catalogue of capstan and 
turret lathes, small tools and attachments, ~ 


KERNER-GREENWOOD AND Co., Limited, Kings Lynn.— Book 
No. 17, Illustrated booklet describing the characteristics, uses, 
and method of employing Pudlo for rendering cement water- 
proof. 

Tuomas Rosrnson anpd Son, Limited, Rochdale.—Illus- 
trated booklet containing instructions how to prepare saws for 
log band mills and re-saws, which have been written by Mr. 
Arthur H. Smith. ; 

Tae Trrprex Sarery Grass Company, Limited, of 1, Albe- 
marle-street, W. 1, has repeated its courtesy of previous months 
and sent to us a copy of the ‘‘ Triplex” edition of the London 
T.me-table and Red Rail Guide for the current month. 


Winget, Limited, 25, Victoria-street, Westminster, S.W. 1.— 
Illustrated catalogue dealing with the firm’s concrete block and 
slab-making machine, and _ illustrated descriptive booklet 
entitled ‘‘ The Solution of the Housing Problem,” which explains 
the method of house building on the Winget system. 


Tae Herbert Froop Company, Limited, Chapel-en-le-Frith, 
Derbyshire.—Set of leaflets entitled ‘‘ A Personal Message,” 
containing illustrated references to the various uses to which 
‘‘ Ferodo ” can be put, as well as an explanation of the charac- 
teristics and method of preparing that useful friction fabric. 


Tae Brarrish WestInGHousE ELECTRIC AND MANUFACTURING 
Company, Limited, Trafford Park, Manchester.—Special 
publication 7747, entitled ‘‘ Electric Winders,”’ containing a 
collection of half-tone reproductions of photographs of various 
electric winding equipments installed or being installed by the 
company in various parts of the world. 


Warts Bros., Limited, Keeton Hill, Sheffield.—List No. 5, 
“Portable Boring Machine,” illustrated booklet describing a 
new portable boring machine designed to enable cylinders, 
hearing seatings, fly-wheels, pulleys, &c., to be accurately bored 
withont having to be transported to works equipped with 
machinery for carrying out that class of work. 


_ Tue CamprincEe Screntiric Instrument ComPayy, Limited, 

Cambridge.—** Cambridge Installations,” being a collection of 
leaflets illustrating installations in numerous works and institu- 
tions of instruments made by the company, such as thermo- 
meters for power plants, turbines, ventilating plants, &c.:; 
thermographs ; distance thermometers for cold storage plants ; 
pyrometers for use in the motor industry ; optical pyrometers : 
— oscillographs ; electro-c ardiographs ; recording drums, 
ve, 

Vickers, Limited, River Don Works, Sheffield.—A set of 
explanatory leaflets dealing with the composition and physica! 
properties of the various steels made by the firm for use in the 
construction of automobiles, aero-engines, and for general 
purposes, including ecase-hardening mild steel; 2, 34, and 5 per 
cent. case-hardening nickel steels ; medium carbon steel ; high- 
tensile carbon steel ; 50 carbon steel ; B.C.T. steel; 3 per cent 
nickel steel; mild nickel-chromium steel; medium. nickel- 
chromium steel, high tensile nickel chromium steel; and self- 
hardening nickel-chrome steel. 


Davy Bros., Limited, Park Ironworks, Sheffield, have sent 
bs an exceedingly well got up and illustrated booklet describing 
hoes war work executed by the firm. The output included shell 
(ies) drawing, and nosing presses (328); banding presses 

, ); cartridge presses (36); extruding presses ; shell filling 
| wat (22); electrode presses (7); dehydrating presses (8) ; 
orging presses (76): trench torpedo presses (6); rolling mill 
ns \chinery (11); shears (13); hot saws (25) ; hydraulic pumps 
rte accumulators (79); intensifiers (51); boilers (220); 
=a (41) electric turning gears for forging (36), 





British Patent Specifications. 





When an inrention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 64. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
cumplete specification. 








INTERNAL COMBUSTION ENGINES. 


118,411. August 8th, 1918.—Awn Exastic CONNECTING-ROD, 
E. J. A. Schultz, 11, Rue Scribe, Paris. 

This invention consists of a telescopic connecting-rod in which 
a spring and an air cushion are used to extend the rod during 
exhaust and thus thoroughly clear the cylinder of burnt gases. 
The part A, comprising the eye of the connecting-rod, is formed 
as a tube ©, in which is adapted to slide the other part D of the 
connecting-rod. ‘To limit the sliding movement the part D is 
slotted to receive a bolt F. The sliding movement is limited 
by the compression of the air confined in chamber J formed 
between the end of the part D and the-bottom of the cylindrical 
space © containing the spring. In order to avoid leakage of air, 
the consequence of which would be that the parts C and D would 
come suddenly into contact, there is made a labyrinthine passage 
K in the periphery of the piece D. _A port L admits air when the 
_ A and D are extended. The connecting-rod operates as 
ollows :-—During the compression phase there arrives a moment 
when the gases belance the forces which hold the piston-rod 
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extended. In the case of a rotary engine these forces are 
centrifugal foree, proportional to the mass of the piston, the 
force of the counter spring, and the expansion force of the air 
in chamber J. The first of these forces is constant when the 
speed is constant, the second is practically always constant, 
but the third increases very rapidly and by virtue of the air- 
tight closure of the chamber is opposed to the force which would 
cause a blow or contact between the surfaces limiting the con- 
traction of the rod. The combnstion occurs and the connecting- 
rod remains compressed, but at the same time that the gases 
expand in the cylinder the spring expands, returning to the 
crank the force which it has stored ; the next cycle then begins. 
The inventor points out that at the beginning of the admission, 
owing to the extremely small volume between the piston and 
the end of the cylinder there is a much more energetic suction 
of the fresh gases than is the case when ordinary connecting-rods 
are used. The charge taken in is thus increased by use of the 
elastic connecting-rod and the specific output of the engine is 
improved.—May Ist, 1919. 


December 20th, 1918.—Startinc Dizset ENGINEs, 

=. D. Kilburn, 31, High Holborn, London, W.C. A 

communication from Sulzer Fréres Société Anonyme, 
Winterthur, Switzerland. 

This specification describes a system of connections and 
operations for starting Diesel type engines as follows :—On the 
cylinders A of the engine are arranged the inlet valves B, to 
which both fuel and injection air are supplied through a pipe D. 
Connected with the engine is a multi-stage air pump, the low- 
pressure stage E of which supplies air to a receiver F, which in 
turn communicates by a pipe G with the high-pressure stage H. 
After further compression in the pump H the air is discharged 


125,913. 
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into the high-pressure pipe L, whence it passes either to the 
reservoir M or through the p:pe D direct to the fuel valve B. 
Valves are provided as at N and O whereby the compressed air 
reservoir M can be either connected with the injection air pipes 
D and L or with the receiver F. When starting the engine the 
valve N is closed, thus cutting off the reservoir M from the high- 
pressure pipe L. Meanwhile the valve O is open, so that simul- 
taneously the receiver F is in communication with the reservoir 
M and therefore receives a charge of compressed air therefrom 
which flows to the inlet valves B and serves as the initial injec- 
tion air supply. As soon as the air pump by itself is able to 





and secured to the frame. 





maintain within the receiver the necessary pressure for the 





normal working of the engine the reservoir M is cut off from the 


receiver and the valve N at the same time slowly opencd. In 
this manner the reservoir is again placed in communication with 
the injection air pipe and the engine will then be working 


normally, the reservoir M serving to equali-e the pressure of the 
air in the pipes D and L.— May Ist, 1919. 


DYNAMOS AND MOTORS. 


125,692. March 19th, 1918.—ToTatty Enctosep FELectric 
Morors anp GENERATORS, T. Precce, 15, Sunbridge-road, 


Bradford. 
The totally enclosed water-cooled motor or generator described 


in this specification is of the dise type, which enables an inereased 
pole area to be obtained compared with the ordinary totally 
enclosed motor of the same size. It is also claimed that with this 
type of totally enclosed motor there is greater ficxibility in the 
design of the outer casing and that the internal cistribution of 
the heating of the different parts is improved. The rotor con- 
sists of a hub A, on which is wound metal tape to the depth 
required, the strip being held in position by bolts or by radial 
arms, which pass through slots in the strip. The side faces of 
the strip are then machined out to form radial slot~, or specially 
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slotted tape may be used. The rotor winding is wound in these 
slots and the ends of the winding brought out through the hub and 
shaft. The side casings B, which are surrounded by the water- 
cooled jackets D are formed with annular projecting pieces C, 


which carry the metal tape machined out as described with 
reference to the rotor disc, and the stator winding is wound in 
these slots. Outside the rotor and stator laminations a space O 
is provided where heated air may gather. The casings B are suit- 
ably bolted or secured together by bolts and closed by a cover F, 
and are arranged to be adjustable in order to provide means for 
adjusting the air gap, and so varying the speed of the machine. 
—April 22nd, 1919. 


SW 1TCHGEAR. 


125,740. April 22rd, 1918.—ELecrro-MAGNETIC CONTACTORs, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C. 4, and H. €. Hastings, 235, 
Clifton-road, Rugby. 

Contactor switches are usually provided with a pivoted con- 


tact-carrying arm which is directly or indirectly under the 
influence of two electro-magnets, one of which tends to hold the 
switch in its open position while the current in the motor circuit 
is above a predetermined limit, while the other tends to close 
the switch after the current in the first electro-magnet has fallen 
to u sufficiently reduced value. The method adopted in the 
present design is shown in the figures. The magnet frame A, 


on which is pivoted arm B, carries the movable contact C, while 


the fixed contact D is supported on the switchboard. The 


magnet frame is provided w:th an extension E, which may be 
integra] with the frame or may be made of non-magnetic material 
Extension E is preferably substan- 
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tially parallel to the contact arm B when in its normal open 
position, and has a spring pressed plunger F passing through it, 
which engsges the contact arm and holds it in the normal open 
position. The lower end of the contact arm carries the armature 
G of the holding-out electro-magnet H. In operation when the 
current in the hold-out coil is above the value at which the switch 
is designed to close, the armature G is attracted and held by the 
electro-magnet H. Thiscausesthe arm B to assume the position 
shown in Fig. 2, in which the spring surrounding the plunger F 
is compressed and the arm itself is moved so far away from the 
electro-magnet A that the closing effect of this electro-magnet is 
rendered negligible. The tendency of the spring is to move the 
arm to its normal open position, but until the current in the 
holding-out coil drops to the desired limit the arm is held in 
the position shown. When the holdirg-out current falls to the 
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point at which the spring over powers its effect the spring returns 
the arm to the normal open position shown in Fig. 1, where it 
comes under the influence of the closing electro-magnet A, which 
closes the contactor.—A pril 22nd, 1919. 


125,741. April 22nd, 1918.—HiGH-TEeNnsIon ELecrricat Switcu- 
GeaR, A. Reyrolle and Co., Limited, Hebburn-on-Tyne, 
Durham, and H. W. Clothier, The Green, Wallsend, North- 
umberland. 

The high-tension switchgear described in this specification 
combines in one unit of two main parts one fixed and the other 
removable for isolating purposes, the main oil sw:tch, the supply 
bus-bars, and the terminals for the incoming cables and trans- 
formers. Referring to the drawings, the oil tank is divided by 
partitions A and B into three compartments, of which the central 
compartment contains the main oil break switch C, which is 
earried by the removable lid-like structure D. The central 
compartment is strengthened by the provision of transverse 
webs E, which serve to separate the phases. The right-hand 
compartment of the tank contains a potential transformer shown 
in chain lines in Fig. 2, and the incoming cable is brought through 
some usual form of cable-dividing box attached to the wall of 
the tank and ends in a connection F in the compartment. Lugs 
or brackets are provided on the walls of the compartment, upon 
which rests a plate carrying in a suitable insulator a connection 
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between the cable connection F and the isolating contact G 
carried by the lid D and connected with one pole of the main 
switch. The left-hand compartment accommodates the bus-bar 
eonnections H, which may enter through compound filled boxes 
K—Fig. 1—at each end of the compartment or alternatively 
if the space between one unit or panel and another is limited 
from the side of the tank, as shown in chain lines in Fig 1. The 
eennections between the bus-bars and the main switch are 
through isolating plug connections L, the fixed portions of those 
connections being carried on a bracket M supported by lugs on 
the walls of the compartment. The connections between the 
plug-isolating contacts and the main switch are in compound- 
filled chambers forming the removable lid-like portion of the 
switchgear, which also carries the main switch. The central 
compartment is provided with lugs to accommodate holding- 
down bolts for the removable upper portion of the switchgear. 
In Fig. 1 the central compartment is shown provided with trans- 
verse partitions N near each end. These act to strengthen the 
walls of the central compartment, and in the space between the 
outer walls of the tank and the partitions N lifting gear for the 
upper portion of the switchgear may be accommodated. It is 
to be noticed that the tank is a self-supporting structure and 
that the removable portion of the switchgear forms a lid-like 
cover to the tank.—A pril 22nd, 1919. 


125,842. July 12th, 1918.—Juncrion Boxes For ELectric 
Wrrine Instatrations, G. 8S. Boothroyd and Callender’s 
Cable and Construction Company, Limited, both of Hamilton 
House, Victoria Embankment, London, E.C. 

The junction box described in this specification is designed for 
use in wiring installations in which wires or cables unprotected 
by conduits or casings are employed. the outer covering of the 
wires or cables generally being of rubber or lead. The object 
of the design is to provide a junction box consisting of top and 
bottom parts provided with openings for the entry of the various 
wires or cables, together with means for gripping the latter 
without causing mechanical damage and at the same time allow- 
ing the box to be rapidly assembled or taken apart. Referring 
to the drawing, A and B are the top and bottom parts respec- 
tively of the junction box, provided with two or more openings C, 
through each of which an insulated wire or cable enters. In 
each opening a recess D is formed to receive bushes E of rubber 
or other suitable material, and both parte of the junction box 
are"provided also with a groove F, into which is fitted a gasket 
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of rubber or other suitable material, so that when the two parts 
of the junction box are pressed together this gasket forms a 
joint between the two portions while at the same time the bushes 
E are simultaneously pressed against the outside of the wire or 
cable and the recesses in the openings C. The lower part B of 
the junction box is provided with two bosses G having screws 
to attach the box to a wall, ceiling, or other suitable support. 
The top part A of the box is clamped to the bottom part by 
means of spring clips, rings, or collars H, which may be sprung 
into position or otherwise secured to hold the two parts of the 
junction box together. In using the junction box the lower 
portion is first fixed in its desired position and the ends of the 
wires or cables are prepared and the collars F are slipped over 
the top of each wire or cable to be jointed. The joints are made 
as required and the wires or cables are placed in position, each 


is held in position, being attached to the lower portion B of the 
junction box. The top part of the junction box is now placed 
in position and secured to the lower part by means of the spring 
clips.— May Ist, 1919. 


TRANSMISSION OF POWER. 


January 14th, 1919.—-IMPROVEMENTs IN AIR-COOLED 
Brown, Boveri et Cie., 


124,189, 
Bearines, Aktiengesellschaft 
Baden, Switzerland. 

The essential feature of this invention consists in providing 
the bearing with a casing, through which the outer air is drawn 
in by a fan fixed to the shaft. The drawing shows a bearing. 
with ring lubrication, formed with a casing A, between which 
and the bearing proper B cooling passages C are provided. These 
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passages C open into an annular space D immediately adjacent 
to which is a suction fan F mounted on the shaft E. In order 
to prevent the lubricating oil from being sucked out of the 
bearing along the shaft, a closed annular space H_ is inter- 
posed between the bearing bush G and the current of cooling 
air generated by the fan. The space H communicates with the 
outer air through the passage K.— May Ist, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


125,731. April 19th, 1918.—MaNomeTeRs aNnpD VacuuUM 
GavcEs, Miles Walker, of the School of Technology, Sack- 
ville-street, Manchester, and A. E. Leigh Seanes, Strath- 
field, Harborough-road, Ashton-on-Mersey, Cheshire. 

The object of this invention is to overcome the difficulty, often 

experienced with mercury gauges used to measure vacua, 

caused by water getting past the mercury seal and affecting the 
readings given by the instrument. A portion of the tube or 
container in contact with the mercury is formed of or coated 
with a metal capable of being amalgamated with, but not dis- 
solved by, m2reury. The mercury will then make intimate 
molecular contact with this portion of the instrument and an 
effective seal against the passage of water or moisture will be 
provided. The invention may be carried into effect in several 
ways, some of which are illustrated diagrammatically. Fig. | 

shows a common type of absolute pressure gauge, the glass ‘“‘ U,” 

tube A of which is divided into two parts connected by a short 

length of copper tube B and surrounded by a rubber sleeve C 

for the purpose of effecting a tight joint between the ends of the 
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copper tube and the gauge tube. The interior of the copper 
tube B is amalgamated with mercury and its bore is preferably 
smaller than that of the gauge tube A, so as to provide a dashpot 
action. Fig. 2 illustrates another form of absolute pressure 
gauge, in which the open end of the gauge tube A is plunged into 
areservoirGof mercury. Asin Fig 1, the amalgamated copper 
tube and rubber sleeve are respectively indicated at B ona < Cc 
and the connection to the enclosed space at E. Fig. 3 shows 
the invention applied to a gauge for indicating the efficiency of a 
steam condenser, in which water or some volatile liquid is con- 
tained above the mercury in the sealed leg of the gauge tube. 
In this figure the liquid in question is indicated at H, the portion 
of the instrument containing the liquid being surrounded by a 
jacket J, through which the condensed steam, water, or the 
circulating water of the condenser is passed. When applied to 
this type of gauge the amalgamated tube B will prevent thie 
liquid H from creeping out of the gauge and also moisture from 
passing into the gauge, either of which events would disturb 
the calibration of the instrument.—April 22nd, 1919. 


MISCELLANEOUS. 


125,778. April 30th, 1918.—A Cement Evecror, J. C. Grant, 
Holly Lodge, Barnes, London, 8.W. 13. 

It has already been proposed to build up cement or concrete 

walls by ejecting the cement or concrete layer by layer on to a 

surface by means of fluid under pressure. The use of saturated 

steam has not been found practicable owing to the condensation 

of the steam which occurs in thé pipes and other parts of tle 


.Geological Society, Burlington House, Piccadilly, W. 1. 
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tion, and, further, results in the deposit in the pipes of cement op 


concrete, which solidifies and renders them useless, unlesg ¢ 
pipes are at once very carefully cleaned out, It has also — 
proposed to employ compressed air as the ejecting finig, y. 
such a case, however, to mention only one drawback, bubbles 
produced in the cement or concrete mixture, with the result that 
on setting, the wall is found to be porous. The object of x. 
invention under review is to utilise a fluid which will oy, a 
the above-mentioned difficulties by ejecting the cement Or co 
crete by means of superheated steam. By the use of gy “d 
heated steam the difficulty resulting from condensation jp oad 
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part of the apparatus is overcome, and the mixture which is 
ejected may be depended upon to be of the required proportions, 
the pipes and all parts of the apparatus being at the same time 
kept free from deposit. The concrete or cement and water are 
respectively introduced by a chute A and pipe B into a mixing 
tank C, from which they pass after mixture to a container D, 
so that a supply is always ready to be admitted to the ejector 
The steam supply is obtained from a boiler F, the steam being 

through a superheater G and thence to the ejector F, 
The mixed steam and concrete or cement is then supplied through 
a flexible pipe H to a nozzle J, by which it is sprayed on to the 
surface to be built up.—April 30th, 1919. 








Forthcoming Engagements. 





Tu-DAY. 


Tue Instirution or Exectrrican Enaingeers: Scorriss 
CENTRE. Special meeting, to take the place of Summer Outing, 
to be held at Aberdeen. 


Roya InstiruTion oF Great Brirain.—Albemarle-street, 
Piccadilly, W. 1, ‘* Atomic Projectiles and their Collisions with 
Light Atoms,” by Professor Sir Ernest Rutherford. 5.30 p.n. 
SATURDAY, JUNE 7rn. 

Nortia OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
EncinererRs._-Wood Memorial Hail, Newceastle-on-Tyne. 
Paper, * Coal Cutting by Electricity and Timbering at Cannock 
Chase Colliery,”’ by Mr. W. P. Cheung. Open for discussicn. 
2 p.m. 

TUESDAY, JUNE 1lorna. 

Tue Inpustrtat Reconstruction Councit.—-Hall of Insti- 
tute of Journalists, 2 and 4, Tudor-street, E.C. 4. Conference, 
“The Benefit to the Workman of Scientific Management,” t 
be opened by Major Pells. 5.30 p.m. 


WEDNESDAY, JUNE lirs. 


INDUSTRIAL Reconstruction Councit.—-Saddlers’ Hall, 
Cheapside, E.C. 2. Lecture, © Social Work in Industry,” by 
Sir Charles Stewart. 4.30 p.m. 


WEDNESDAY, THURSDAY, FRIDAY, AND SATURDAY, 

JUNE lla, 121s, 13ruH, anv lira. 
Soutu-Eastern Union oF Scientiric Societies.—London. 
Annual! Congress. 


WEDNESDAY, THURSDAY, AND FRIDAY, JUNE 18rz; 
19rH AND 20ru. 

IncorPporaTED MunicipaL EvecrricaL Assocration.—Ips- 

wich. Annual Convention. It has been found necessary to 

make the dates for the Convention as above instead of the dates 

previously announced. 


THURSDAY, JUNE 19a. 

Tae InstTiTuTION OF Mintne Enorngers.—Rooms of Geo- 
logical Society, Burlington House, Piccadilly, W. 1. General 
meeting. 11 a.m. 

INSTITUTION OF MINING AND METALLURGY.—Rooms of 
Paper 
to be submitted for discussion, ‘‘ The Genesis of Igneous Ore 
Deposits.” 5.30 p.m. 


THURSDAY AND FRIDAY, JUNE 267TH anp 277TH. 


British Waterworks AssociaTion.—Leeds. Summer general 
meeting. Memorandum on “ The National Control of Water 
Sources,” by Mr. C. G. Henzell, to be read and discussed ; also 
the formation of ‘‘ The Joint Industrial Council for the Water- 
works Undertakings Industry.” 


THURSDAY, FRIDAY anv SATURDAY, JUNE 26ru, 277TH 
AND 28TH. 

InsTITUTION OF MuNIcIPAL AND County ENGINEERS. — 

Birmingham. Forty-sixth annual general meeting and con- 

ference. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. H. Garpner asks us to state that he has taken out a 
licence under the Non-ferrous Metals Industry Act, and that he 
intends to deal in metals for his own account and under his own 
name at 2, Metal Exchange Buildings, Leadenhall-avenue, 
London, E.C., 3 (Telegrams, Nonfermet, Grace, London ; tele- 








apparatus. This condensation produces a dilution of the cement 





with its collar E laid in the corresponding recess. The gasket 


or concrete beyond that determined by the original mixing opera- 


phone, Avenue, 949). 
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OFFICE F OR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 
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LONDON : 


FRIDAY EVENING, JUNE 13, 1919 





BY INLAND POST 
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PUBLIC NOTICES. 


PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 











LONDON DEFENCES. 
Tenders are Invited for 






BY DIRBOsOe OF THE DISPOSAL BOARD, 
INISTRY OF MUNITIONS. 


in- 1-plates for Sale. 








the DEMOLITION of all EARTH- Minister of Munitions has FOR DIS 
WORKS ae ndon Defences in POBAL the following MATERIAL, LL. ying it Carlisle : 
eight sections, 
porto A. NORTH i."Hadieigh “Marsh to River Description. are per box. Quantity. 
8 h, a distance of about 10 miles. box. Ibs. Boxes. 
SECTION a NORTH.—River Crouch to _ Black- Lig” -PLATES— 
re Mill, a distance of about 11 miles. 28in. by 20in. by 025 56 219 13 
SECTION C, NORTH.—Blackmore Mill to Rayley ™ 28in. by 20in. by 025 |. 45 176 1 
Lane. North Weald, a distance of about 28in. by 20in. by 025 W 56s. 219 2 
28in. by 20in. by 025 W 42... 164 
snctl08 iy, NORTH.—Rayley Lane to River 2lin. by 14in. by 036 56 166 100 
” ag Broxbourne, a distance of about Particulars and Tender forms may be had on appli- 
hen cation to D.B.4.A., Room 372, Hotel Metropole, 
SECTION 27 ‘SOUTH.—Halling to Cotmans Ash, / Northumberland - avenue, W.C. 2, quoting ref. 
sa tance of about 10 miles a BM/174/D.B.4.A. 8611 
SECTION B, sOUTH. ~Ootmans. im tong 





Il, a distance of about 11 m 

SECTION C. SOUTH.—Betsoms Hil” to White 

1), a distance of about 8 miles. 
TION ‘D. SOUTH.—White Hill to Margery 
aE Wood, a distance of about 7 miles. 

The Tenders will be for a lump sum for each of the 
ight con Te Tender may be obtained and maps show- 
Foe ait situation of the works may be seen on applica- 
sion t the * Stat, Omer, London Defences.’ 
pion to to be in sealed envelopes, marked 
fF for London. Defences,’’ addressed to the 
taf Officer, —* Defences, 2, Great George-street, 
Westminster, 8.W. 1, delivered by 10 a.m. on Friday, 
3 aa, i. can be given that the lowest or any 


0 8 
ted. 
he will be accep TICKELL, 


R. EUSTACE 
Major, 
Staff Officer, London Defences. 


























Defences 
Lente at George-street, 
Westminster, 8.W, 1, 
5th June, 1919. 


o $B ® 


gs OF THE DISPOSAL BOARD, 
= ISTRY OF MUNITIONS 


H. P. Diesel Engine. 
ONE ONLY 500 H.P. 


FOR SALE BY PUBLIC TEN 
ith Ly parts and accessories, by Mirrless, Bicker- 






3617_ 










DER. 
DIESEL ’’ ENGINE (NEW) 





d Day. 
Now ~ at makers’ works, Hazel Grove, near 






ockport, 

Tenders for above will be received up to 10 a.m. 
n 30th June, 1919. 

Tender forms a permits to view can be obtained 
om the CONTROLLER, M.P. (D.) Section, ve 
Embankment Buildings, W.C, 2. 3580 


BY DIRECTION OF THE DISPOSAL BOARD. 


he Minister cof Munitions has 
FOR DISPOSA 
30 CHTING ANKS. 
Tenders are ited (a) Const with Bases, &e., 


permitted to break down the 
nks at the Training Centre, Wool, Dorset, where 


are lying. 
forms can be obtained from D.B.4.a., 
| $82, Hotel Metropole, London, 8.W.1. 3619 
BY DRRCEON OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS 


\iemens- Martin Steel Blooms. 


The Minister of Munitions _has FOR DIS 
OSAL the following MATERIAL 
No. 5 by 9in. Siemens-I Martin STEEL 


0, 
Particulars Hy “Tender forms may be had on 
pplication to D.B.:4.A., Room 372, Hotel Metropole, 
orthumberland - avenue, W.C. 2, quoting — 
M 173/D. B.4. A. 610 


BY mane OF THE DISPOSAL BOARD, 
INISTRY OF MUNITIONS 


Kale of Tin- in-plates, Lying at 


a Minister of P anitions has FOR DISPOSAL, 
ing at Richborough, the ae TIN-PLATES : 
15 by 20, 26 Sheet 
40 by 20 xx, 109 mh. 
15 by 11, 56 Sheets. 
14 by ne. 55 Sheets, 
by 17, 88 Sheets, 
40 0 by a's xxx, 86 cwt. 
Particulars of Tender forms may be had on appli- 
tion to D.B.4.a, Room 372, Hotel Metrapole, 
orthumberland - avenue, W.C. 2, quoting — ref. 
M/105/D.B.4.A. 


BY DIRECTION OF “THE DISPOSAL BOARD, 
MINISTRY OF MUNITION 


lare Lamps.—For Sale by 


—_ 
FIFTREN 100 C P_ FLARE LAMPS, 
i TEN 359 c. P. FLARE LAMPS. 
ng at No. 1 Southern Marine Acceptance Depot, 
Menke naar Southampton, 
orms (Reference D.17), schedule and par 
lars can be obtained from the Ng oer LLER, 
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ssistant Engineers, 3rd 

Grade, REQUIRED, for the 

Nigerian Government Railway for two 

urs each of twelve months’ service, 

with possible permanency. Salary £300-£10-£350, and 

a war bonus of £120 a year, which will be continued 

—_<? six months after peace is restored and will then 
nsidered. Free quarters and first-class passages 

Liberal I leave in Engiand on full salary. ~~ Candidates. 

aged 23-35, who have had experience as Assistan 

Engineers on Railway Maintenance, should apply 1 

be g or — giving brief particulars of experience 

ENTS FOR THE 


the CROWN 
COLONIES, ee Millbank, London, 8.W.1, quoting 
M/8556 3618 





Assistant in the Govern- 


age MENT Railway and Electricity 
Department, Zanzibar, REQUIRED for 
one tour of twenty to thirty months’ 
service, with possible permanency. Salary £300 p.a. 
Free passages and quarters. Libera) leave in England 
on full salary.—Candidates, aged 27-32, unmarried, 
who ve a good working knowledge of Diesel 
Engines, and are capable of carrying out repairs and 
adjustments to such engines, and general repairs to 
machinery should apply at once, by letter, giving 
brief details of experience and age, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
3629 


London, 8.W. 1, quoting M/Zanz. 8616. 

vy, ° at 

Leeds , University.—Admission 
F STUDENTS, OCTOBER, 1919. 

The NEXT SESSION of the University will OPEN 
on MONDAY, the 6th OCTOBER, 1919. Owing to 
the greatly inc demands upon om accommoda- 
tion of 2 pesves it is necessary that STUDENTS 
DESIRIN ENTER in October next should 
MAKE ‘SPPLICA TION at the earliest possible 
moment, and in any case not later than the — 
June. In the present exceptional ci 








MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


APPOINTMENT OF LECTURER 
IN ENGINEERING DRAWING. 


The Governing Body INVITES APPLICATIONS 
for a LECTURESHIP in ENGINEERING DRAWING 
in the College of Technology. 

Bae noyg £350 a year, together with a bonus at a rate 

be fixed from time to time. 

Conditions of appointment and form of application 
may be obtained from the REGISTRAR, College of 
Technology, Manchester. The last day for the receipt 
of applications is 30th June, 1919. 

Canvassing, either directly or indirectly, —_ 
qualify a candidate for appointment. 


Phe- Technical College, Lough- 


BOROUGH. 








H. SCHOFIELD, M.B.E., B.Sc., A.R.C.Sc., 


A.M.L.C.E., Principal. 





WANTED. 


APPLICATIONS are INVITED for the POST 
of ASSISTANT INSTRUCTOR in _ the following 
ae of the Workshops attached to the 

ege :— 


Tool setting for Capstan and Automatic Lathes. 
Manufacture and Fitting of Electric Switchgear. 
Patternmaking. 

Cabinet Making. 


The commencing salary offered in each case is £225 
per anpum. Applicants should be of good education 
and address, and it is essential! that they shaJl have 
served a full workshop apprenticeship. 


Applications, giving full em as to qualifica- 
tions, should be addressed the 


3637 PRINCIPAL. 





The University of Liverpool. 


SCHOOL OF NAVAL ARCHITECTURE, 


APPLICATIONS are INVITED ss the POST of 
ASSISTANT LECTURER in NAVAL ARCHI- 
TECTURE. Salary —, per annum. 

, Full —- and form of application may be 





guarantee can be given to reserve places for all 
desiring admission, especially in the case of those 
whose applications are received after the date men- 
tioned. Should it be found pare! to limit the 
number of ad will be given to 
the older students. ‘orms of we endian may be 
— from the SECRETARY. The University, 


‘Application need not be mate by students who 
have already applied for ptance as King’s 
Scholars. Present students desiring to return to 
the University next session will fill up « specia! form, 
which will be supplied by the Secretary. 3630 


Borevgt of Leicester.—Muni- 
a nee TECHNICAL omeoet. 
WTHO M.A., Princ’ 
APPLICATIONS are INVITED for ‘tee following 
CHIEF LECTURER in ECE ARICAL, ENGI- 
NEERING, salary £500 per 
ASSISTANT LECTURER in MECHANICAL ENGI- 
NEERING, scale. £200-£350 per annum. 
Commencing salary according to qualifications and 
experience. 


Particulars and forms of application may be 
obtained from the —_—s": 
. ARMITAGE, M.A., 


3636 Director of Education. 














heshire County Council. 
OROUGH OF CREWE 
HIGHER ae DUC ATION SUB eigen 
CREWE TECHNICAL SCHOOL 
ENGINEERING ASSISTANT 
The Committee INVITE APPLICATIONS for the 
Post of ASSISTANT in ENGINEERING, at a 
commencing aber of £250 con annum, rising by two 
annual increments of £50 to £350 per annum. 
Candidates poh have had a sound mechanical 
engineering training, both theoretical and practical, 
with drawing-office and teaching experience. 
Applications, accompanied by copies of three recent 
testimonials, to be received not later than June 24th. 
form of application and particulars of duties can 
be obtained from the undersigned on receipt of a 
stamped addressed foolscap envelope. 
H. D. STRUTHERS. 


Education Offices 














Boa, 37/41. Old BM Municipal Buildings, Crewe. 3663 
1, and be received up to noon on Monday: P 
a ——— Dorset Education Committee. 
ECTION OF THE pene” BOARD, bef tage | ENGINEERING AND 


MINISTRY OF MUNIT 


, cherating Sets and Oil “Pump- 
ING PLANT at Barry Docks. 

TSALR BY, E 

TENDERS are IN CHA 

meri egg, TOMA, 

GENERATING SETS. 


TWO 5 K.W. Rat 

, ional-Siémens Oil-driven, Direct- 

mille with gh SETS, for 220 volts D.C., 
with Ce oars. cooling tanks, &c, 









| 
THREE 10 K.W 


FUEL OIL PUMPS. 
izontal Belt-driven DUPLEX PUMPS, 
00 gallons per hour against ie Ib. pressure, 
required to drive above, 8.) 
ao: capacity 4000 gallons per hour against 
Tessure. (Horse-power required to drive 


NE DITTO, capacity 6500 gallons 
: Pressure. (Horse-power requi 


Bore pumps are all fitted with brass-lined C.I. 
x we t and loose. belt pulleys. and striking gear. 
Al Pare parts w with each pump. 
“ to ben ARE NEW AND UNUSED 
Ans ap pe oe 1010: and lodged not 
Application Tor” ede 
made to Go, Tender 


LLER, D.B. 







oe 
pcty oa 
SIX Ba 







hour against 
to drive above 









ews oy to view 





UNIOR TECHNICAL SCHOOL. 
The tuiiowing ASSISTANT MA wing aon are RE 
QUIRED to commence duty September next 
(A) To teach oe gs ol Soe Junior ‘Technical 


School and Day 1 ¢ Candidates should 
be graduates is Arts or ibooneaah 
(B) To teach athematics ean a 


£160, rising 
heyy of £10 te £230 and then by incrementa of 
& to £350. 


inocu one previous experience up to a maximum 
of five years 
Fo of a fon, to be cc leted_and returned 


4 June 18th, may 7 ee from ater, af 
BONE, County Offices, Dorches' 








loucestershire Education Com- 


MITTE 
INSTRUCTION IN ENGINE EERING. 
APPLICATIONS are INVITED for the POST of 
INSTRUCTOR in ENGINEERING from. September 
next. The Instructor appointed will be required to 
conduct classes at two or more centres in the county, 
and to act as consultant in connection with certain 
other classes. Candidates must be graduates. = the 
equivalent of graduates, and have good trade aR 
ence in Mechanical and Electrical Hnsintering. 
mencing salary £300 per annum and out-of pocket 
expenses.—Further particulars and forms of applica- 
tion, which sage! be Chita by 30th June, may be 


m the REGISTRAR, to whom the forms 
of Seltetion should be returned on or before 
June e 24th, 1919. 3652 


niversity College, Notting- 


DEPARTMENT Of ENGINEERING. 


LECTURER. IN MECHANICAL ENGINEERING. 
APPLICATIONS are INVITED for the POST of 
LECTURER in MECHANICAL no tase ata 
commencing salary of £250 per ann’ 
Particulars and forms of noplication, which ago 
later than June 





be returned not 18th, may 
obtained from 
J. B. SHIMELD, 
Acting Registrar. 





= ersity of Birmingham.— 
CIVIL ENGINEERING | DEPARTMENT. ~* 
Pre pia md are INVITED for the POST of 
NIOR ASSISTANT in "the Civil Engineering 
joel Commencing stipend £250 per annum. 
Applications, with testimonials and _ references, 
should be forwarded to the undersigned not later than 
Saturday, the 28th of June, 1919. 
Further particulars may ono a from 





H. MORLEY, 
3692 Secretary. 
U niv ersity of London.—Gold- | cx 
MITHS’ COLLEGE 


APPLICA TIONS are INVITED for the POST of 

HEAD of ENGINEERING and BUILDING DE- 

RTMENT. Commencing salary £600, rising by 

increments of £25 to £800. Last day for applications, 

June 30th.—For further particulars apply to_ the 

— WARDEN, Goldsmiths’ College, New Pony _ 
4 





[Jniversity of London. 
at Eg COLLEGE, 
2 as S.E. 14 
ENGINEERING Sore UILDING DEPART- 


et ag are INVITED A the POST of 
LECTURER in PRACTICAL agree ATICS. Com- 
mencing salary easo to £240 per according to 
experience and eg ang tage rising t by £15 incre- 
ments to £300 and then by £10 increments to £400. 
A war bonus of £39 per annum is at present paid in 
addition. 
Candidates must have had some experience in 
teaching and should preferably have had some 
engineering experience. They should also possess a 
University degree or its equivalent. 

Applications to be sent on or before June 24th to 
the ACTING WARDEN, from whom further par- 
ticulars may be obtained. 3487 





PATENTS AND DESIGNS ACTS, 1907-1914. 
REVERSIBLE LIFE RAFTS. 
The Proprietor of British Patent 

No. 12,857 of 1915 is PREPARED to SELL 
the PATENT or to LICENSE British manufacturers 
to work under it. It relates to reversible life rafts, 
having tanks for buoyancy, water and provisions and 
other necessary equipment. 

Address: BOULT, WADE and TENNANT, 


111-112, Hatton-garden, 
London, E.C. 1. 


Baroda, and Central 


3649 
Bema. 
INDIA RAILWAY COMPANY. 

rectors are prepared to receive up to noon on 
Friday ark June, TENDERS for the Lobe ahd of 
FITTINGS fcr C.I POT SLEEPER 
Tenders must be made on forms, copies St which, 
with specification, can be obtained at these offices on 
payment of 20s. each (which will not be returned). 
The Directors do not bind themselves to accept the 
lowest or any Tender. 

Ss. G. 8S. YOUNG, 


110, Bishopsgate, London, E.C., 





retary. 








0 ONTRO E), 
Embankmene Buildings . WAC. 2. nee wot 





obtained from the 8. ARY, County Education 
Office, Shire Hall Gloucester ; 3631 


ounty of West Sussex.— 
WORVOLE, Se Orne RIVER ADUR, 


EHAM 
TO BRIDGEWORK CONTRACTORS. 

The West Sussex County Council is prepared 
consider TENDERS for the ENTIRE RECONSTRUC. 
TION of the SUPERSTRUCTURE of the ABOVE 

BRIDGE under the re Sussex Pi 3'g Council 
(Bridges) Act, 1918, 8 & 9 Geo. XLI., together 
with the Partial Reconstruction of both Abutments, 
the Provision of One new Pier, and the possible 
Strengthening of Two Existing Piers. 

be new superstructure will consist of four bow- 
string girders having an approximate total length of 
530ft., the roadway being 18ft. in width and having 
two cantilever pat 

Plans, specifications, and bills of quantities may be 
seen at the offices of the — Engineer to the 
County Council, Mr Peay ~~ 28, 
Victoria-street, Westminster,” S.W.1, between’ the 
hours of 10 a.m. and 4 p.m. on and after Monday 
June 23rd, 1919, and up to June 28th. 

Contractors requiring specifications and quantities 
will be able to obtain the same by depositing Ten 
Guineas with the above-named Consulting Engineer. 
Such sum will be refunded on receipt of a bona fide 


Tender. 
The successful contractor will be required to 
execute a contract deed as prepared by the under 


signed, the draft of which may be inspected at the 
offices of the Consulting Engineer. 

ae must reach the undersigned not later than 
4 on Saturday, July 12th next, marked 
Rt Norfolk Bridge Tender’’ on the outside of the 
envelope. 

The County Council does not bind itse!f to accept 
the lowest or any Tender. 

Dated the 11th day of June, 1919. 

S.. THORNELY, 
Clerk of the West Sussex County bs go 
51, East-street, Horsham. 36u4, 


,J haria Water Supply Scheme. 
TENDERS INVITED 


for the SUPPLY 





Steel or Reinforced Concrete), 
diameter, together with Sluice Stop Valves, &c., to 

used in conjuncticn with the pires, If of cast iron, 
the total weight of pipes will be about 15,000 tona. 


The total length of pipes of all s will be about 
102 miles. Sealed Ten . accompanied by a deposit 
= £300 sterling (or pe ve sum), whieh. will be 

to unsuccessful tenderers as soon as possible 


urned 
oa the contract is let, will be received at the office 
of Messrs. Sir Alexander Binnie, Son and con, 
39, Buckingham Gate, Westminster, S.W.1. up to 
mid- — on the 3ist. July, 1919. 

Copi he form of Tender, contract agreemen 
specification ve bills of quantities may be Stained 
by in with a deposit of £6 
sterling ( (or oqeivalent sum) for each mars ad” Deaco for, 

Deacon, 


Sir Eng Binni D 
30, Bucking ham Gate, . 5.W. and such 
deposit will be nies a bona “fide Tender, 
accompanied by _ the specification, &c., has been 








received by the he Jharia Water Board. 
The Board does not bind itself to accept the lowest or 
any Tender. 
(Signed) T. LUBY, 
of the Jharia Water 
3404 Board, Dhanbad, E.1.R. 
South Staffordshire Water- 
WORKS COMPANY. 


BOREHOLES. 
The South Staffordshire Waterworks Company 
INVITE TENDERS for TWO BOREHOLES, to be 
constructed simultaneously at their Maple Brook 
a Station, Chorley, near Lichfield, Stafford 
shire 





Copies’ of conditions, specification, | schedule of 
prices, and form of Tender may obtained, and 
—e giving particulars of p Bem may 

nspected on — 7 to 

FRED. J. DIXON, M. Inst. C.E., 
Engineer- in-Chief. 
26a, Paradise-street, Birmingham, 
June 2nd, 1919. 3498 
ROCK BREAKING. 
The Cork Harbour Commis- 
SIONERS INVITE NDERS for the PUR 


TE 

CHASE of a NEW my ROCKBREAKING 
GEAR, consisting of a 25-ton ram to work to 50ft. 
po go Rang water, with tripod, guide frame, lifting winch 
and rope 

The gear can be inspected at the Commissioners’ 
Works at Cork, and "the drawings at the Engineer's 
Department, Commissioners’ Offices at Cork. 
Tenders should be received before 1 p.m. 
Wednesday, June 18th, 1919. 


on 


The Commissioners do not bind themselves to 
accept the highest or any Tender. 
By Order, 
JAMES LONG, 
Secretary. 


Cork Harbour Commissioners’ Offices, 
Custom House-street, Cork, 
May 30th, 1919. 3456 





Continued Page II. 





ILSA SHIPBUILDING COMPANY BEG te. OFFER 
their THANKS to the numerous GENTLEMEN 
who REPLIED to their recent ADVERTISEMENT for 
an Engineering Manager, and to advise them that the 
VACANCY is now FILLED. 3717 A 





SITUATIONS OPEN 
Page II. and VIII. 
SITUATIONS WANTED 
Pages VIII. 
MACHINERY, &c., WANTED 

Page VIII. 


FOR SALE, 
Pages VIIL, CV... and CVI. 


AUCTIONS, Pages III., IV., and CXII. 


PREMISES TO LET OR WANTED, 
Page IV. 


WORK WANTED, Page CVI. 
MISCELLANEOUS, Page CXII, &e. 
RECONSTRUCTION, Page CV. 





NUMERICAL INDEX TO ADVER- 





Offices : 


lith June, 1919, 3691 





TISEMENTS, Page CXI. 












June 13, 191) 














eRe THExsENGINEER 


























































































































































































































































































































































































































































— 
PUBLIC NOTICE 
4 CES SITUATIONS — (eontinued) SITUATIONS OPEN (continued) srTUATIONS « OPEN (contin 
<< ihe =a) 
[Phe South Indian Railway Com- “yor send =i on Fs gk tortake Cane i ave TOOL-ROOM | CHARGE 7 
: PANY, Limited, are prepared to receive| trol of rohan ‘an “plant py ALAS 04 i bad experience in ine. : 
TENDERS for the SUPPLY of— successful ai pligant all- Mes 
1. ROLLING STOCK. METS METRE GAUGE. + gd eit 980 und ‘tated ae ia and improving peal tion Hy ea ese ‘aller round man 
eel-cove’ 3 Bogie Wagons. o rem , 
41 Steel High- sided Bosie Wagons, giving lest pulara to age, bg aoe F re OOD DRAUGHTSM 
S1 Steel Ballagg Wagons, $e S708. res net » dalgry uel. * PVAXTED. JUNIOR DRAUGHTSMAN with Grane Gi well er with MotNTED, 
e Vans. “ one accumstomed ungi P 
2. ROLLING STOCK. Bi BRO! AD GAUGE. AX yooraes WANTED by a London Firm of per ig a] and Convey or Work "Sta tevexperience, age, Ze, ions Saieey Se Good workin: maanet 
vered Goods Wagons . used to ms tional i nd full particulars, MPS' plications, givi ns, 
: Biel ‘Open xoods Wagons. Breweries ; able to Rotimete and and tull SONS, Ltd., , Elland. pooh res . ce and oalagy: renute ei culara ot 
1 Underframes for Horseboxes. particulars of experience and salary required.— with copies of any testimonial i 
3. H ARDWARE (Tools and. Trommoneeny Wdreee, Pe). The Renloner Genco Dear 5 ANTED, JUNIOR JIG and TOOL DRAUGHTS. addressed to— * O'te 
M TEEL sabout e Tong). t. MAN for ot ‘Saab; oh tafe cxperiepes and galery The ASSISTANT SECR 
«are sod RS SPEER ar ve onanes | COBEN, ARS CPARGRY A CARO AEORS | Pthee—ABhrns EN hei Par Hoke, 
ion — —_ » Lt 
ders, add to the Chairman and Directors of proved ability. state a ANTED, | TWO. RB. (Th ome 
of the South ae puwee Company, Limited, Knowlede of works practices one, cal presen general knowl a and thoromshiy’ socpetomed — Fred ~ ane a, 
mae Roun Stoek,'’ or as the case may be, must on yeen ).—fHE YORKSHIRE PPER WORKS, to Detail Work in 4ll nches of Eagineertn: r: none rse-lane, 
a jotioming the undersigned hot later than noon on Leeds. but men of first-rate eility and initiative need applys Walthamstow, B, 17 I 
— mmend ng salary 00 per annum.—Apply, M 3436'4 ° ) 
3 and 4: Tuesday. the ist July, 1919. ONETRUCTIONAL Steel Works... Manchester | J. it, HANNAN, SF, Scarisbrick New:road, Bouthoort, xh ; 
ot gtniSe Sule Wilt Sk We rebareell, will be made | (2G nesartment. "Washes ond Outslde Remvines; W4XzED TWO ienced mi : 
Py Oo cations Nos. 1 and 2 an utside rections 
aud 3 10s. = for each copy ot be abated Nos. 3 and 4. thoroughly —— a. both —— ng Am ae Tron and a Works to the Mid lande : OER BR Bie rae - t 
Ov . unerat > perience ‘ ering 
Rebert AA a Tost OF. ¢ . ds by = cant. State experience and fu f Rarceutare: in strictest | P Plant — Shel Works aa beet Pace JS “ FOIA, —TWO, ex wae I 
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The Air Receiver. 
By FRANK RICHARDS. 
No. II.* 
TWO-STAGE COMPRESSION. 


So far we have dealt with obsolete or obsolescent 
ractice. The modern way is to have two-stage 
compression for the ordinary working pressures, say, 
from five to eight atmospheres, with efficient cooling 
of the air between the stages. By that arrangement 
the high temperatures are avoided, the oil has better 
jubricating effect, is retained longer upon the friction 
qurfaces and less oil is required. More intelligent and 
careful supervision also is exercised as to the sys- 
tematic feeding of the oil, and, as an essential detail, 
careful records are kept. 

It might eppear in the light of present up-to-date 
practice that the function of the lubricant in the air 
evlinder is not altogether clear. The impression has 
peen that more or less oil must always be present 
upon the friction surfaces. This belief it is not easy 
to retain in the face of some indisputable records. 
On the Panema Canal work the tabulated records 
show 1,887,513 square feet of cylinder surface swept 
py the piston per pint of oil used. This area is about 
40 acres, and we cannot imagine a pint of oil could be 
made visible or otherwise discoverable if spread over 
such an expanse. A compressor of the Nevada Con- 
solidated Copper Company has more recently showed 
a rate of lubricating oil consumption only one-third 
of the above. At the present time there is more or 
less discussion current, which we will not here go into, 
as to the quality of the oil most suitable for air com- 
pressors, Our impression being that quantity rather 
than quality must be the determining characteristic. 
It is neither high flash-point nor low flash-point, but 
rather no flash-point that will guarantee absolute 
safety. 

The explosions in compressed air systems which 
result from the formation and then the ignition, or 
firing-off, of an explosive mixture which is composed 
of volatilised hydrocarbon from the oil intimately 
mixed with the air in receiver or piping, are very 
different from those which are caused by a slowly 
developed excess of pressure, and safety valves and 
other precautions against pressure alone are of no 
avail when the instantaneous ignitions occur. The 
latter also are much the more dangerous and destruc- 
tive, and therefore the more requiring investigation. 

The lubricating oil which is fed into the compressor 
cylinder must be constantly in contact with the air 
passing through, and under the heat which develops 
in the compression some portion of the oil is converted 
from the liquid into the gaseous state, that portion 
mixing with the air and forming.the explosive mixture 
under consideration. It may be reckoned a pro- 
vidential circumstance, otherwise taken advantage of 
in the gas engine, that the proportions of oily vapour 
and of air to form » mixture that will be explosive 
are quite narrowly limited. It may be said generally 
that if more than 5 or 6 per cent. of the oily constituent 
is present in the mixture it will not be explosive ; 
and it should be quite permissible for us to infer that 
many explosions which might be predicted do not 
take place on account of excess as well as of deficiency 
of oil vapour in the mixture. 

But, supposing the potential explosive to be present 
in the required proportions and ready to go off, there 
is still the actual firing of the charge to be accounted 
for, and here, on account of the deficiency of actual 
knowledge, there is still more or less of mystery. We 
do not know with any precision the temperature 
required for ignition, and we cannot intelligently 
suggest how igniting spark or flame could be produced. 

There are widely distributed data concerning the 
flash-points of oils and also the so-called ‘“‘ burning ” 
points, but beyond them there is also a temperature 
at which spontaneous ignition of an explosive mixture 
will result without spark or flame being started by the 
high temperature alone. That is, indeed, the keynote 
of the Diesel engine, but the principle can hardly be 
said to have diffused itself through the familiar strata 
of popular engineering knowledge. 

It is to be remembered that rise of temperature 
accompanies the compression of air regardless of the 
means by which the air is compressed. In a certain 
coal mine in Pennsylvania a compressed air loco- 
motive was employed for haulage. The mine was 
piped with air at a constant pressure of 1000 Ib., and 
at different points in the mine there were stations 
at which the locomotive could make connection and 
have its tanks recharged to 600 Ib. Upon one occasion 
of such recharging there was a fierce explosion with 
fata lresult. There was a general disposition to dismiss 
the incident as an inexplicable mystery, and all the 
details of it were never fully investigated and 
explained. : 

There was in the case, however, sufficient suggestion 
of how the high temperature we are here looking for 
might have been produced. We may assume (1) that 
in this case oil was used with little thought as to its 
Possibilities ; (2) that oily fumes were diffused through 
‘ome portions of the air remaining in the locomotive ; 
(3) that there was a small space somewhere in which 
the oily air was compressed at once by the inrush of 
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the new air to the full recharging pressure, with a 
corresponding rise of temperature, perhaps approach- 
ing 1000 deg. Fah.; and (4) that the conditions were 
complete for the spontaneous ignition and explosion, 
so that the catastrophe was inevitable. 

To account in another way for a self-igniting tem- 
perature, not necessarily resulting in an explosion 
since the explosive mixture might not be present, 
some ingenious person has invented the hypothesis 
of the leaky discharge valve as sufficiently explanatory 
and the hypothesis is at different times commandeered 
by various writers. It is assumed that the heat of 
compression has produced from the oil a*solidified 
carbon deposit which has accumulated and caked 
upon the discharge valves and cages, causing the 
valves to stick and fail to close properly. This we 
know well enough is a not infrequent occurrence, 
especially with single-stage machines compressing to 
six or more atmospheres, which was once the practice. 
But in connection with this sticking of the discharge 
valves, it is further assumed that, notwithstanding 
that the compressor goes on taking in, compressing 
and delivering air, although perhaps in somewhat 
diminished quantity, a certain portion of the heated 
compressed air is caught and separated in some way 
from the rest and juggled back and forth at each 
stroke of the machine, being constantly recom- 
pressed and getting hotter and hotter apparently 
without limit until it sets fire to what it may come in 
contact with. Now, ignoring the fact that such 
repeated recompressions and accessions of tempera- 
ture, if they were possible, myst necessitate also 
alternate re-expansions with accompanying depres- 
sions of temperature, such a hypothesis should be 
sufficient to account for almost anything. 


MOISTURE IN THE AIR. 


In dealing with compressed air in any way the 
problem of disposing of the moisture contained in. the 
air is practically always encountered and impera- 
tively demands solution. Air taken in to be com- 
pressed, free air, is never so dry that it does not prove 
to be super-saturated after being compressed to five 
or six atmospheres and allowed to cool to normal 
temperature, and the air receiver has been popularly 
regarded as an important agent in disposing of the 
surplus moisture, but for that service it must be 
regarded as more or less a disappointment. 


THE WoORK OF THE INTERCOOLER. 


To appreciate fully the possibilities and the im- 
possibilities in connection with the air receiver and 
its attributed functions, it may be well to consider 
the practical operation of the intercooler of the two- 
stage compressor. Without the intercooler there 
would be no reason for and no advantage in two-stage 
compression. The primal argument for the inter- 
cooler is that it reduces the volume of the air under 
compression, leaving less work for the high-pressure 
cylinder, and thereby saving power. It may as well 
be conceded that this result alone would scarcely 
be sufficient to enforce the general adoption of the 
intercooler, its incidental services being really of 
more practical value than the mere saving of power. 

The reduction of volume effected by the intercooler 
is merely a consequence of the reduction of tempera- 
tures, but the reduction of temperatures is in itself 
a great good accomplished. The deposition of the 
carbonised residuum of the oil upon the valves and 
in the air passages is greatly reduced and the spon- 
taneous ignition of the oily deposits, or the firing of 
explosive mixtures which might be formed, is rendered 
practically impossible. The lubricating oil also 
remains in better condition and last longer upon the 
friction surfaces, so that less oil is required. 


CONDENSING THE MIXTURE. 


The cooling of the air in the intercooler for the 
primal purpose of reducing its volume also provides 
the conditions most necessary for the separation and 
extraction of the moisture carried by the air. Up to 
the point of complete saturation of the air, the water 
carried by it, which, in greater or less quantity, is 
always present, is in the form of steam. Not steam 
under the conditions with which we are most familiar 
with its boiling point at 212 deg., but yet true steam. 
We must remember that under varying conditions 
water may have its boiling point and its point of 
recondensation anywhere either above or below 
212 deg. It is true steam carried by the air and nor- 
mally with all the accompanying phenomena of true 
steam, and the water can be eliminated from the 
air not by any process of straining or filtration, but, 
first, by the condensation of the steam, and then by 
the deposition and collecting of the water of con- 
densation. Any intercooler is thus a condenser and 
might properly be so called, whatever its construction, 
so far as it accomplished the purpose of converting 
into liquid the vapour that is mixed with the air. 

Very roughly stated, the capacity of air for moisture 
at the saturation point and at any constant tempera- 
ture is directly as the volume or inversely as the 
absolute pressure. Thus, with free air at 50 per cent. 
of saturation, and it is generally above rather than 
below that, it will, at the same temperature, be com- 
pletely saturated when its absolute pressure becomes 
two atmospheres, or, say, 15 Ib. gauge, and its volume 
is reduced to one-half, 








But it is to be remembered at the same time that 
the capacity of the air for moisture is much more 
rapidly affected by changes of temperature. As a 
general rule this capacity is doubled with each rise 
of temperature of 20 deg. Fah. Thus, in the case 
just cited, when the air theoretically became com- 
pletely saturated, so far as the pressure alone was 
concerned, when a pressure of two atmospheres was 
reached, the operation of raising the pressure of the 
air by 15 lb. at the same time raised its temperature 
more than 100 deg., so that by this rise of temperature 
the moisture carrying capacity of the air was increased. 
2x 2x 2 x 2 x 2, more than thirty-two times. 

It will thus-appear that the air which comes to 
the intercooler after its compression in the low- 
pressure cylinder is, on account of its high tempera- 
ture, in an extremely “‘ dry ’’ condition, although its 
actual water content has not been reduced in the 
least. It is so dry, in fact, that the proposition to 
relieve it of some of its contained moisture seems 
almost absurd. And yet, assuming the aftercooler 
to be properly designed and equipped for its purpose, 
the parting of the water from the air begins quite 
early in their transit through the apparatus, and 
continues with increasing rapidity until the cooling 
of the air and steam mixture is completed. 

The typical intercooler might be any air receiver 
in which has been mounted a great number of thin 
metal tubes of small diameter so connected that they 
are all constantly full of cold water in active circula- 
tion, the air which is to be cooled filling the body of 
the intercooler and surrounding the cooling tubes, it 
being provided that, by means of baffle plates or 
otherwise, this air also is constantly in motion along 
the surfaces of the tubes, or preferably across them 
with impinging action. It is further arranged that 
the final emergence of the air from the intercooler 
is at the end where the cold water enters, thus ensuring 
that the air as it leaves the intercooler shall be at the 
lowest temperature possible, and little above that of 
the cold incoming water. 


THE CONDENSATION OF THE WATER VAPOUR. 


The cooling action which takes place in the inter- 
cooler, when considered in detail, is not at any instant 
operative upon the entire body of the air at the time 
contained within the intercooler, but upon successive 
films of the air which come immediately in contact 
with the surfaces of the cooling tubes, and hence we 
may see how the condensation of the vapour and the 
separation and the deposition of the water may com- 
mence immediately that the air enters the intercooler. 
Steam contained in the free atmosphere will be con- 
densed and globules of water will form upon the out- 
side of a pitcher of ice water carried into a room of 
normal temperature without perceptibly lowering the 
mean temperature of the room. In that case a very 
small cooling surface is presented to a large body of 
air which contains more or less water vapour, but 
yet the air immediately in contact with the pitcher 
is effectually cooled and some of the vapour in it is 
condensed. The case of the intercooler is the reverse 
of this. In it small portions at a time of moisture- 
laden air are caused to flow over large cooling surfaces 
and the result in kind is the same, but the quantities 
of moisture released are much greater. As the mois- 
ture in the films of air which successively come in 
contact with the cold tubes is condensed and adheres 
to the tube surfaces the globules, at first minute, 
begin to grow larger and then run together to form 
large drops, which run down and collect at the 
lowest point, where means, automatic or otherwise, 
must be provided for removing the water. 


AFTERCOOLER AS NECESSARY AS THE INTERCOOLER. 


The task, or, as we see in detail, the several tasks, 
assigned to the intercooler may be satisfactorily and. 
completely performed, and yet the work it does in the 
nature of things cannot be more than half of the work 
of that kind requisite to be done. All that the inter- 
cooler does is, to make the job complete, still more 
necessary to be done after the final compression and 
before the sending out of the fully compressed air to do 
its work. An air-compressing installation cannot in 
these days be said fully to satisfy the demand upon 
it when it merely puts out so much air compressed 
to the given pressure without regard to the condition 
of the air as delivered. 

The air in the first place should be cooled at once - 
as it leaves the compressor to reduce its volume an« 
minimise the friction loss in transmission, which is a 
small matter in itself, but the cooling of the air secures 
for it the combination of conditions, highest pressure 
and lowest temperature, when its moisture-carrying 
capacity is at the minimum, and advantage should be 
taken of this for drawing off all thé-water so released ; 
and if this be not done the subsequent inconvenience, 
delay and other money-losing details should be added 
to the power cost and the other costs of the com- 
pression. 

Those most intelligently seeking economy in com- 
pressed air practice to-day recognise these things. 
In the most up-to-date installations will be found 
not only the receiver, which seems to be inevitable, 
but also the aftercooler and the moisture separator, 
cach individually supplementing the compressor, and 
all proving themselves worth while in practice. These 
things carry no operative expense except for the 
supply of water, and that is not consumed, but is 
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still usable for any other purpose, so that a more 
profitable investment could not well be found. 


THE THREE-IN-ONE AtR RECEIVER. 


A final suggestion seems obvious. While the air 
receiver must apparently continue to be the insepar- 
able adjunct of the air compressor, it should not be 
permitted to be only that and nothing more, but 
should embody in itself the means for thoroughly 
cooling the air and also for collecting all the released 
water, with as much as possible of the oil and dirt 
which have been carried along, and so enable the 
compressor to deliver the air, as it should, in the best 
possible condition, both for transmission and for use. 








Recent American Express Loco- 
motives. 
By E. C. POULTNEY. 
No. ITI.* 


THE use of multi cylinders, either compound or 
single-expansion, does not appear to find favour in 
America. There have in the past been several 


designs of four-cylinder compound engines in service | 


on many lines, but their use has been almost entirely 
discontinued. It would seem that the general dis- 
like of the crank axle and inside running gear, together 
with the greater simplicity and satisfactory economic 
performance of the usual type of two-cylinder super- 
heated simple engine, as exemplified by the illus- 
trations shown in our last issue, have caused designers 
to keep to the straightforward American design, 
which gives excellent results in service, the generally 
economical and satisfactory working being due in the 
first place to the superheater and brick arch, and in 
the second place to the care exercised in cylinder 
design and in the improved materials and design of 
the revolving and reciprocating parts. The improve- 


ance. The third is a new engine for the Chesapeake 
and Ohio, which road was the first to use this type of 
engine for passenger service. 

The Santa Fé engine illustrated by Fig. 10 is 
one of two recently placed in service on that railway, 
and is the heaviest example of the ‘‘ Mountain” 
type of locomotive built up to the present time The 
motion parts are made of special steel: the piston 
heads are steel castings of dished section, and the 
piston-rods, connecting and coupling rods, and the 


from the characteristic power curves of these locon 

tives shows that at that speed they pull 44,000 }, ra 
the tender drawbar. These engines can develop shies 
2600 indicated horse-power at a piston speed o 
1000ft. ‘per minute, but as they are hand fired they 
have probably never attained that rate of workin, 
for on the basis of a coal consumption of § }b, ae 
indicated horse-power per hour the coal consumption 
would be. 7800 Ib. per hour, which is more than can 
be attained by hand firing. In general it is assumed 























FIG. 10—-ATCHISON, TOPEKA, AND SANTA FE--MOUNTAIN TYPE ENGINE 


crank pins are made of Nikrome stee!. The cross- 
heads are of the ** Laird” type and are made of .40 
carbon steel. The main steam dome is just in front 
of the combustion chamber, and an auxiliary dome 
is placed further forward on the left-hand side of the 


boiler over a 17in. opening.'the centre of which is | 4in. | 
The opening into | 


from the centre line of the boiler. 
the boiler thus provided clears the main internal 














FIG. 9—-CHESAPEAKE AND OHIO—PACIFIC ENGINE 


that 6000 Ib. per hour is the maximum rate of firing 
that can be attained by hand, and for rates above that 
figure mechanical stokers are used. and the engines 
under notice are so constructed that mechanical 
stokers may be fitted when required. 

“Mountain” type passengerengines areas a rule fitted 
with stokers, but the majority of 4—6-2 type engines 
in passenger service are not so fitted. It is, however 


| interesting to point out that the new standard 4-6-2 


type engines of the heavy series designed for the 
United States Railroad Administration are specified 
to be equipped with stokers. 

The ‘“‘ Mountain” type passenger engine for the 


| Chesapeake and Ohio—see Fig. 12—is interesting be. 


| United States Railroad Administration. 


cause it is bui!t to the standard designs for locomotives 
of the ‘“‘ Mountain ”’ type heavy series prepared for the 
In point of 
size it is similar to the Santa Fé engine, but on account 
of having cylinders 28in. by 30in. instead of 28in. by 
28in. it has a tractive effort of 58,000 lb., against 
54,000 Ib. in the case of the Santa Fé locomotive. 
The boiler is large, having a total evaporative heating 
surface of 4666 square feet and a superheater having 
a heating surface of 1085 square feet, and the fire-box, 


| which has a combustion chamber 60in. long. has a 


| grate surface of 76.3 square feet. 
| outside at the smoke-box and is increased to 96in. 


The boiler is 86in. 


outside at the fire-box, and it is composed of three 


| courses, the centre course forming the tapered portion. 


The dome, which is pressed out of a single steel plate, 
stands 8in. from the top of the boiler. The front 
barrel course is of }in. plate; the conical and rear 


ment of material has, in spite of the large outside | steam pipe and gives an easy entrance for inspection | sections and the throat plate are of *7/3,in. steel + the 
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| wrapper is gin. thick, and the back plate is 3in. thick. 
| The fire-box and combustion chamber are made from 
| tin. plate throughout, except the tube plate, which 
}is in. The tubes are 2}in. in diameter and the dis- 
| tance between the tube sheets is 2(ft. 6in. The 
| cylinders do not differ from usual practice. They 


cylinders used, which are in many cases spaced 90in. | purposes. 

between centres, enabled the difference between the | Two engines have so far been put into service, one 

static and dynamic loading on the rail to be reduced | being equipped for coal and the other for oi! burning. 

to a very considerable extent. |The coal-burning engine has a mechanical stoker 
A very powerful 4-6-2 type engine, as used on the | and power-operated grate shakers and a power- 





Chesapeake and Ohio Railroad, is illustrated by 
Fig. 9. This line has some heavy gradients and high 
tractive power is necessary. These engines have very 
large boilers, not only as regards the extent of the 
heating surface, but also in the matter of grate area, 
which is 80.4 square feet, a figure exceptional for soft 
coal-burning engines of this type. The engines have 
the ordinary two-bar guides for the crossheads, which 
are of the so-called “ Alligator” type. Crossheads 
of that pattern are heavy, especially when the piston 
stroke is 28in. or 30in., as is usual practice, and this 
fact has led to the use of crossheads of the “‘ Laird ” 
type, as on the Santa Fé, or of the three-bar or the 
box pattern, as used on the Pennsylvania and Central 
Railroad of New Jersey locomotives previously 
noticed, which designs, together with improved 
materials, have enabled substantial reduction in 
weight to be obtained. 

The engine, as will be seen, has an electric head- 


operated fire-door. The tenders for these engines 


are exceptionally large. 


They are mounted on a| have I4in. piston valves arranged for inside admission, 


one-piece cast steel frame and run on two six-wheeled | and the Baker valve motion is used. 





light ; the equipment, which is mounted on the lamp | 
bracket, consists of a turbine direct connected to a | 


dynamo. 
valves and a power reverse gear is provided. 


“Mountain ” Type ENGINES. 

The ‘‘ Mountain” type of engine for passenger 
service has already been mentioned, and three illus- 
trations of this type of engine are given by Figs. 10, 
11, and 12. One is a new engine for the Atchison, 


Topeka and Santa Fé, and represents a very powerful | 


engine for hauling heavy trains over a difficult line. 
Another engraving shows an engine of this type used 
on the New York Central and is, strictly speaking, 
used for fast goods service. It is illustrated, how- 
ever, because it gives a good idea of modern designing 


The steam chests are equipped with by-pass | 





and constitutes an engine of particularly neat appear- 


* No. II. appeared June 6th. 





trucks. The tender for the coal-burning engine carries 


The standard engines are allowed different types 




















FIG.11—NEW YORK CENTRAL—MOUNTAIN TYPE ENGINE 


17 tons of fuel, and for the oil-burning engine 4000 | 


gallons of oil, the water capacity in each case being 
12,000 gallons. The wheels are 33in. in diameter and 
the journals ar? 5hin. by 10in., and each tender weighs 
loaded about 233,700 Ib. 

The New York Centra! engines, as stated. are being 
used in goods service and are successfully running 
trains of ninety loaded cars, weighing 4797 tons, 
between Syracuse and Albany, 143 miles, at an aver: 
age speed of 19 miles per hour, The drawbar pull 


of valve gear to suit the requirements of the line on 
which they are to be used. 

The connecting-rods are of I section and have the 
strap form of large end common to all the standard 
engines. The coupling-rods are of the slab section. 
The main frames are steel castings and are of sub- 
stantial construction, being 6in. wide and 7 in. deep 
over the pedestals. Wedge adjustment is provided 
for the axle-box guides of all the coupled axles, the 
taper being one in twelve: The rear framing under 
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the fire-box is composed of a single steel casting of 
rectangular construction suitably spliced to the main 
side frames. The springs for the coupled axles 
are compensated throughout and are equalised with the 
spring carrying the weight on the trailing truck. The 
prake cylinders for the blocks on the coupled wheels are 
laced side by side; horizontally immediately behind 
the cylinder castings and between the frames. The 
equipment consists of a power reverse, power-operated 
rate shakers and fire-door, mechanical stokers and 
an electric headlight. The latter feature is common 
to all the standard locomotives irrespective of ser- 
vice. The drawing of the locomotive gives not only 
an excellent idea of the arrangement of these engines, 
but also gives a good example of modern locomotive 
construction in the United States. 

These engines have tenders mounted on a one-piece 
cast steel frame. They carry 10,000 gallons of water 
and 16 tons of coal. The truck wheels are 33in. in 
diameter and the journals are 6in. by Ilin. 

This review of locomotive design in the United 
States can of necessity only touch upon the leading 








features of modern practice. and only a few engines 
can be illustrated. Those shown are, however, | 
typical of the best practice. Conditions obtaining | 
on various lines alter details in some respects, but, 
taking the engines as a whole, the illustrations give 
a good idea of modern express locomotives as used in 
North America. The table in Article I. gives the 


| inland navigation on rivers. 





leading particulars of several locomotives and also 


shows how the related dimensions are proportioned 


+ The American Locomotive Company built the | 
Lackawanna, New York Central, Chesapeake and | 
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To the foreigner, especially, the Great Lakes, with 
their ports and harbours and shipping and their 
varied scenery, are a source of charm and surprise. 
To the engineer they represent a field of interesting 
development in harbour work and shipping facilities. 
Great sums of money have been spent upon the 
harbours and ports and upon the deepening and 
improvement of the channels which connect the 
great chain of lakes, so as to accommodate ever 
larger and deeper vessels. 

As navigable waters, the Lakes with their channels, 
shipping routes and harbours are under the direction 
of the United States Government. The War Depart- 
ment—through the Engineer Corps ef the United 
States Army—has control of all works for navigation, 
while the lighthouse system and coastguard or life- 
saving service are special features of Government 
administration. Within the harbour lines, as esta- 
blished by the War Department, all improvements, 
such as docks, piers, wharves, warehouses, ore and 
coal shipping staiths, are built by municipal and other 
local authorities or by the railways and other private 
commercial interests. 

The engineering works of the Lake harbours are 
very different from those ordinarily required for 
The conditions to be 
met are very much the same as those for salt-water 
or ocean ports. Large vessels, deep water, rough seas, 
severe storms, and such ice conditions as are experi- 
enced only in far northern ocean ports, are governing 
features in the design of the necessary works. 

In general, the harbours are of two classes :— 
First, outer harbours formed by breakwaters enclosing 
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FIG. 12—CHESAPEAKE AND OHIO—MOUNTAIN TYPE ENGINE 


Ohio, and the New Haven engines shown, while the 
Atchison, Topeka and Santa Fé, Chicago, Burlington 
and Quincy, and Central Railroad of New Jersey 
locomotives were built by the Baldwin Locomotive 
Works. The engravings illustrating these engines 


were supplied by the above firms, to whom the writer | 
| have been used. They are towed into place, sunk | 


expresses his acknowledgments. 

The Pennsylvania locomotives were constructed 
at the Juniata shops, Altoona, Pa., and the writer 
expresses his thanks to Mr. Wallis, General Super- 
intendent of Motive Power, under whose direction 
the engines were built, for the photographs illus- 
trating them. 

The drawing illustrating the standard “‘ Mountain ”’ 
type engine is reproduced by permission of the 
proprietors of the Railway Age, to whom the writer 
expresses his indebtedness. 








Fresh Water Harbours and Ship- 
ping of the United States. 


(By a Correspondent.) 


TuE Great Lakes of the North American continent, 
which have been aptly termed the “ unsalted seas ”’ 
by an oratorical enthusiast, constitute a remarkable 
feature of the. geography and the transportation 
system of the United States. Exclusive of their 
ocean outlet through the St. Lawrence River, there 
is a total connected distance of nearly 1200 miles 
from the eastern end of Lake Ontario to the western 
end of Lake Superior, with a 300-mile ‘‘ branch” 
through Lake Michigan, from which there is an outlet 
to the Mississippi River. Their combined water 
area is nearly 100,000 square miles; their elevation 
above sea level is from 247ft. in Lake Ontario to 
573ft. in Lake Erie, 582ft. in Lake Huron and Lake 
Michigan, and 602ft. in Lake Superior. But with 
depths of 700ft. to 800ft., and over 1000ft. in Lake | 
Superior, their deepest points are far below sea level. 
An exception is Lake Erie, the maximum depth of 
which is only about 200ft. The lake storms are of | 
proverbial fury, and are often more dangerous than 
ocean storms, in that there may be no opportunity | 
for a ship to get shelter or room to run before the 
gale. Consequently the lake navigation has many 


special hazards, 





| 
| 
| 
| 
| 


more or less unsheltered areas outside of the coast 
line; secondly, inner harbours developed within 


bays and rivers. Timber cribs filled with heavy rock | so that the temperatures may be ascertained at any time. 


are used extensively as the foundation for break- | 


waters, the superstructure being of massive concrete | 
| measurement, not exceeding 105 deg. Cent., with an air 


blocks. In recent years hollow concrete caissons 


on a prepared bed of broken stone, filled with sand | 


and covered with a concrete top. At Chicago there 
is a pier nearly a mile long, extending from the shore 
and intended for the use of passenger and excursion 
steamers and by the steamers which bring fruit and 
vegetables from across the Lake. 

Development of special classes of traffic, and the 
necessity of doing as much business as possible in 
an open navigation season of about nine months, 
have led to the development of special cargo-handling 
facilities. 


on cargo boats and the smaller classes of warships— 
for domestic and foreign owners—which are intended 
for salt-water service to recruit the enormous losses 
sustained by ocean shipping during the war, losses 
which were due largely to the illegitimate and despic- 
able acts of the German Navy, now happily wiped 
off the face of the sea. 








THE LARGEST WATER TURBINE. 


THE two vertical shaft water turbine generators which 
were ordered in February of this year by the Ontario 
Hydro-electric Commission, for the new Queenstown 
station, will be the largest water-wheel units in the world. 
Some-idea of their size may be obtained from the weights 
and dimensions below, which are taken from the Bulletin 
of the Commission. Each is rated at 45,000 kilovolt- 
ampéres, 80 per cent. power factor, 12,000 volts, three- 
phase, 25 cycles, and will operate at 187.5 revolutions 
per minute, and is capable of delivering the full output of 
the turbine, namely, 52,500 horse-power. The approxi- 
mate total weight of one generator with its direct connected 
exciter is slightly over 1,900,000 lb. At the top of the 
generator frame, a thrust bearing of Kingsbury type will 
be placed to carry the entire weight of the generator and 
turbine rotating parts. This bearing is guaranteed to 
operate under a total load of 900,000 lb. The exciter will 
be direct connected with the generator shaft, and will be 
mounted above the thrust bearing. The overall diameter 
of the generator is about 25ft., while the height above 
the base ring is approximately 25ft. Tin. to the top of 
the exciter. Each of these generators will require about 
115,000 cubic feet of air per minute for cooling purposes. 
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| The specifications require that several temperature de- 


tectors be placed at various positions in the winding slots 
and that they be connected to a measuring instrument, 


The generator is guaranteed to operate at the rated load 
with an observable temperature, by thermo-couple 


temperature of 40 deg. Cent. The armature windings 
will be subjected to a one-minute insulation test, after the 
machine is assembled, of 30,000 volts to ground and 
between phases. The generator is guaranteed to stand a 
short circuit without injury, and will be designed safely 
to withstand a runaway speed of 347 revolutions per 


| minute. Owing to the large dimensions of these machines, 
| they will have to be assembled in the generating station. 


| 


Ice in the harbours and the narrower | 


channels usually closes navigation for about three | 


months. On the upper Lakes, where the great iron 
ore resources lie, there are immense steel and con- 


crete piers for loading ore rapidly into steamers afd | 


tow barges. And on the lower Lakes the ports have 
a variety of machines for rapidly unloading this ore, 
and other machines—notably the car dumpers for 
100-ton coal wagons—for loading coal rapidly into 
the steamers for a return cargo. 


ashore by grab buckets, pumps or belt conveyors. 
Special vessels in the stone and coal trade have hopper 
holds with belt conveyors beneath the hoppers, 
these delivering to belt or endless bucket conveyors 
elevating to the main deck and feeding other con- 
veyors on long jibs, which deliver the stone or coal 
on shore. All of these facilities, as well as the harbour 
works proper, represent the skill of the engineer, 
both as designer and as constructor. 

Many of the largest Lake ships are of special design, 
not well fitted for ocean service, being huge 600ft. 
box hulls, with engines placed at the extreme stern, 
leaving the hull free for bulk cargo. Some of them 
are too large for the canals and channels giving access 
from the lower Lakes to the Atlantic, but many of the 


For the sand trade | 
there are hopper dredgers, which dredge the sand by | 
grab buckets or hydraulic pumps, and which put it | 


It is expected that both of them will be in operation early 
in 1921. 








STORING AIR IN THE EARTH. 





A NOVEL method of providing a receiver of unusually 
large capacity for compressed air was described by Mr. N. 
Knapp in the course of the discussion of a paper on natural 
gas storage, read before the American Institute of Mining 
and Metallurgical Engineers. Mr. Knapp required a 
supply of compressed air for working pumps used to raise 
oil from wells and for blowing out the oil from the wells 
directly. He connected up an old exhausted well to the 
air compressors, and for a period of seven years used the 
well as an air receiver. With this storage system, many 
times the capacity of the air compressor could be usec! 
for short intervals without any appreciable loss of air 
pressure, and when no air was being used there was no 
appreciable gain in pressure. Two two-stage compressors 
were used with approximately 200 horse-power gas engine 
capacity, running twenty-four hours per day. The 
original rock pressure of the depleted sand was 305 lb.. 
and the open flow capacity of the well as a gasser was 
about 2,000,000 cubic feet per twenty-four hours. When 
the air was pumped into the well, the gas had been used 
down to a rock pressure of 115]b., the production was 
small and the gas was wet and troublesome to use. In 
the course of a few months’ use of the compressors, a 
rock pressure of 290 1b. of air was developed and there 
was no water trouble. The extent of the sand used for 


| air storage was small, probably not over 20 or 25 acres, 


Lake boats, passenger and cargo, have been trans- | 
ferred to the ocean in this way, some. of the larger | 


ones having been cut in two to meet the limits of 
the canal locks. 
building yards on the Great Lakes have been busy 


And for many months the ship- | 


as shown by dry holes and exhausted wells. The thickness 
of the porous gas sand probably did not exceed 7ft. The 
occasional gas sands of this region, Mr. Knapp imagines, 
were like isolated hiliocks of sand resting on the salt- 
water sand that underlaid the whole country. The depth 
to the gas sand was about 800ft., and it underlaid the oil 


| sand, 











WAR PRODUCTS OF THE NORTH-EASTERN RAILWAY COMPANY 


(For description see page 577) 
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British Railway Workshops in 


War Time. 


No. I. 
INTRODUCTION. 


In THE ENGINEER of September 13th last, and 
almost weekly thereafter up to January 24th, we 
printed articles covering some feature or other in 
connection with the part played by the railways of 
this country in the prosecution of the war. That 
series terminated practically with the account of the 
dispatch of the British Expeditionary Force in 





August, 1914. 
We now begin another series which will describe 


the late Mr. 
Mr. A. R. Trevithick, 
committee from these and the former members was 
appointed on the same date to visit Woolwich and 


Peter Drummond, Mr. H. D. Earl, | 
and Mr. D. Cameron. A| 


the works of Sir W. G. Armstrong, Whitworth and | 
Co., Messrs. Vickers, and the Coventry Ordnance | 
| purpose, and the railway company handed over the 


Company, end subsequently reported that much 
help could be rendered in railway workshops. District 


sub-committee were created so as to ensure co-opera- | 


tion and co-ordination. Then came the establishment 
of the Ministry of Munitions, which found in the 
railway companies a valuable ally. It had a repre- 
sentative on the Sub-committee, as had the Admiralty. 

All applications for work to be done in the railway 


workshops, either for the War Department or War | 


Department contractors were submitted to this 
committee by one of the War-office members. On 














FIG. 1—9.2-INCH COAST DEFENCE GUN AND MOUNTING 


the material assistance rendered by the workshops 
of the various British railway companies. This help 
began soon after the outbreak of hostilities. There 
was found to be a great scarcity of ambulance 
stretchers, general service wagons, water carts, &c. 
It was thought that the railway companies’ carriage 
and wagon shops could assist in making good these 
deficiencies. At the same time the big armament 
firms and the officials at Woolwich were asking the 
locomotive superintendents if they would help with 
forgings, machining, &c., for guns, rifles, gun-carriages, 
limbers, &c. 

With a view to enlisting the aid of the larger railway 
companies, which, with the machinery available in 
their locomotive workshops, might conceivably be 
able speedily to augment the urgently needed output 


of war material, more especially in regard to artillery, | 


Mr. Runciman, the then President of the Board of 
Trade, requested the late Sir, then Mr., Guy Calthrop 
and Mr. C. J: Bowen Cooke to meet him on Tuesday, 
October 13th, 1914. Mr. Cooke suggested, as the best 
way of putting the companies in touch with Woolwich 
Arsenal, that he should have an interview with Sir 
Frederick Donaldson, who was a personal friend of 
his, and this meeting was arranged the same evening. 
On Wednesday, the 14th, Mr. Cooke had a further 
interview with Sir Frederick, who handed him a 
number of drawings of different gun carriage chassis 
which were originally required. Mr. Cooke got in 
touch with Sir, then Mr., Henry Fowler, and on the 
following Saturday they motored to Buxton and went 
through a number of drawings and arranged to call 
a meeting with Sir Frederick Donaldson, together 
with locomotive engineers of the Great Western, 
North-Eastern, Great Northern, and Lancashire and 
Yorkshire Railways, et the Railway Clearing House on 
Tuesday, the 20th. Prior to this meeting Mr. Cooke 
examined a mass of drawings, tabulating them in 
concise form, so that the various engineers concerned 
should have every facility for noting and deciding 
what they could best undertake in their respective 
workshops. 

A further meeting was held at the Railway Clearing 
House on October 23rd, when it wes agreed that the 
railway companies could undertake the manufacture 
of certain parts for gun carriages and limbers. 

The rapid growth of this work necessitated arrange- 
ments being made for the orders to pass through 
some recognised channel, and towards that end 
a War Manufactures Sub-committee of the Railway | 
Executive was appointed. This body consisted 
of the late Sir Guy Calthrop, Mr. C. H. Dent (general | 
manager, Great Northern Railway), Mr. C. J. Bowen 
Cooke, Mr. G. J. Churchward, Sir Henry Fowler, 
Mr. H. N. Gresley, and Mr. D. Bain. The War-office } 
representatives were Generals H. Guthrie Smith and 
H. O. Mance. Mr. Dent was the chairman and Mr. 
D. 8. McBright the secretary. 

The first meeting was held on November 2nd, 
1914. On January 7th, Mr. George Hughes was 
elected to the Committee, which on April 14th was | 
considerably enlarged by the inclusion of Mr. Donald 
A. Matheson, general manager, Caledonian Railway ; 
Mr. A, Beasley, general manager, Taff Vale Railway ; 
Mr. W. Pickersgill, Sir Vincent Raven, Mr. A. J. 
Hill, Mr. J. G. Robinson, Mr. Arthur Watson, | 


receipt of any request the railway members of the 
committee decided whether the work was such as 
could be effectively undertaken by the companies, 
and if their decision was favourable took steps to 
ascertain which companies could and would partici- 
pate in the work, the amount of work they could 
undertake to turn out, and the approximate dates 
of delivery. The War-office members decided as 


wagons for coast defence. Orders for these weapons 
were placed with Sir W. G. Armstrong, Whitworth 
and Co., Limited, who turned to their neighbour, the 
North-Eastern Railway Company, to assist them as 
regards the truck. 

The 54-ton trolley was the most suitable for this 


two it had and then started to work to make another. 
There was no suitable material on hand, but the 
necessary plates were received on September ist, 
and on the 2nd work was commenced by marking 
off, &c., and continued day and night with two sets 
of foremen and men, and was finished on Saturday, 
the 12th, or within eleven days. On the following 
day the truck had a trial run from Neweastle to 
Haltwhistle and back. Fig. 1 shows the trolley © 
with the gun mounted—it subsequently went to 
France—and three others were built by the North- 
Eastern within the next six months. 

At Gateshead 250 6in. Newton trench mortar 
howitzer barrels were machined. Engraving 1 on 
page 576 shows the rough forging, while engraving 2 
on the same page represents the finished article. The 
former weighed 7 cwt. 3 qr. 14lb. each, and the 
finished barrel weighed 1 ewt. 3 qr. 7]b. To Mr. 
H. G. Bell, the Gateshead locomotive works manager. 
must be given credit for an improvement in the con- 
struction of the barrels. It was found that the 
loops, which were originally shrunk on to the lugs. 
continually came off, and the guns had to be returned 
to England. The Trench Warfare Department 
suggested another method for securing the lugs, but 
the resulting improvement was small. Mr. Bell then 
proposed that the lug and loop should be made part 


| of the gun, and formed from the solid so they could 


not come off. A test to destruction showed that. 
whilst with the original method the loop came off 


| with 24 tons pull, when solid with the gun it required 


to the priority of the various demands made upon | 


the railway companies. The actual order to the rail- 
way companies to carry out any manufacturing work 
was given to such companies by the Railway Execu- 
tive Committee. 

Ambulance trains, wagons, equipment for the 
repair of rolling stock, &c., were bui!t and sent over- 
seas ; shells of every size were manufactured ; delicate 
mechanism for a variety of purposes was turned out ; 
and before the signing of the Armistice there had been 


19.3 tons to break it. These facts and figures were 
submitted to the Trench Warfare Department, and 
the improvement was accepted. Out of the 250 
barrels supplied all passed their tests satisfactorily. 

Engraving 3 on page 576 illustrates an example 
of the assistance rendered to Woolwich and armament 
makers by railway companies. It shows a mould 
for casting 6in. trench mortar bombs. At Gates- 
head fifty moulds of this type were made. 

The various railway companies in the earlier 
months of the war made 400 water tank carts. 
Engraving 4 on page 576 represents one of the 47 
made by the North-Eastern at Gateshead. The 
cart consists of a frame made of two longitudinal 
timbers and two transverse timbers, carried by a 
wrought iron axletree, bent so as to clear the tank. 
The latter is placed over and parallel with the axle. 
It is circular, galvanised, of 2ft. 103in. outside dia- 
meter, has a capacity of 118 gallons, and is secured 


| to the framework by brackets riveted to the ends of 


the cylinder. Above each end of the tank is a clarify- 
ing cylinder, at the back of which is a connection 
to a hand pump carried on the longitudinals. At 
the front end of each clarifying cylinder is a connection 




















FIG, 2—EXTENSION BOOM FOR MINE DEFENCE GEAR 


supplied by the railway companies manufactured 
material, rolling stock, &c., to the value of £17,000,000. 
This sum, it should be added, was for the actual cost 
of the labour and material, plus establishment 
charges, and allowed for no profit. The services that 
were rendered for this expenditure will be described 
in the series of articles, of which the present is the 
first. 


THE GATESHEAD SHOPS OF THE NORTH-EASTERN 
RAILWAY. 


Probably the first big work done in railway work- 
shops towards the supply of armament, munitiens, 
or other naval and military material was executed 
in the Gateshead shops of the North-Eastern Rail- 
way. Within a fortnight or three weeks of the out- 
break of hostilities it was considered desirable that 
some 9.2in. guns should be mounted on railway 





on to which is attached the suction hose, at the end 
of the latter being the cork float and strainer—all 
seen on the top of the cart. The strainer and hose are 
put in a pond or well, and the water is pumped—the 
pump handles are seen at the side of the back of the 
cart—through the filter in the clarifying cylinder 
into the tank and drawn off by the four taps on the 
cross-pipe at the rear of the cart. Above the cross- 
pipe is a brake for the wheels. The boxes seen are 
for stores and the straps are for fastening down picks 
and shovels. In the front, on the face of the stores 
box, are clips for carrying a rifle, the end of which can 
just be seen in our illustration. The draught pole 
is 12ft. 43in. long overall and, like the framing, is of 
English ash. The tare empty is 13 cwt. 

Engraving 5 on page 576 shows a very interesting 
piece of work done at Gateshead. It is one of sixteen 
4in. breech blocks, the forgings of which were supplied 
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N.E.R. MANUFACTURE OF TANK LINKS AT DARLINGTON 


(For description see page 577) 

















FIG. 3—COMPLETED TRACK LINK FIG. 4—JIG USED FOR DRILLING FIG. 5—DRILLING JIG 














FIG. 6—MACHINING LOWER FACES FIG. 7—MACHINING UPPER FACES FIG. 8—MILLING INSIDE FACE 























FIG. 10—RIVETTING FIG. 11—DRILLING HOLES IN BOTTOM FACE 























FIG. 12—MILLING END FACES FIG. 18—-TRUEING SIDES OF UPPER FACE FIG. 14-MILLING END FACES 
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THE BLACKBURN KANGAROO AEROPLANE 








FIG. 1—ONE OF THE LANDING CARRIAGES 


by Sir W. G. Armstrong, Whitworth and Co., Limited. 
and put, at the North-Eastern Company’s Gateshead 


wis so excellent that it promnted a notice in the 
Ministry of Munitions Journal for November last. 
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FIG. 2—TAIL END AND SKID 


snindis milling maechine—Fig. 131, page 578 —com- 
pleted the operation by trueing up the vertical sides 


works, on to shaping, slotting, milling and drilling 
michines and lathe in turn, and afterwards on to 
various machines again before it reached the com- 
plete stage shown in our illustration. The requisite 
gauges were supplied by Messrs, Armstrong. 

Of the 60-pounder F.S. carrier—Engraving 6 on 
page 576—ninety-two were made at Gateshead from 
stampings supplied by Messrs. Armstrong's. It was 
machined in one piece, requiring numerous varying 
operations, to execute which the railway company 


which was intended to show how the North-Eastern of the upper face. 
Railway Company had been able to avoid the frequent : 
rejections for errors in assembly only that had been 
experienced. 

Fig. 3, page 578, illustrates the completed link, 
which consisted of a pair of stampings connected by 
a rivet in the centre and a bush at the fore, or male, 
end of the casting ; each half-link had a hole in the 
rear to allow for a pin to pass through and through 
the bush of the next link, and so join them together. 








The Blackburn “Kangaroo” 
Aeroplane. 


THE submarine menace during the war was met 
and allaved by many novel devices, of which not the 


had to make and equip its own tools and jigs. 

Another delicate piece of work, requiring a high 
finish, done for the firm just named. and one on which 
the Government inspector responsible complimented 
the railway company’s officials, was the cradle and 
recoil press for 6in. mounting P. Mark III. guns 
illustrated in Engraving 7 on page 576. Part of | 
the necessary forgings were supplied by Messrs. 
Armstrong and the remainder by the North-Eastern | 
Railway Company. There were thirty-seven of | 
these cradles, and the average time taken for turning 
them out was ten days each. 


The stampings, when received, were as seen in 
Fig. 6, page 578, which shows them, in a specially 
constructed face-plate jig. in position for the lower 
faces to be machined. This operation was very care- 
fully done so as to form accurate surface levels, in 
order that all subsequent dimensions for holes and 
other items might be measured therefrom. On the 
lower faces being finished the stampings were taken 
to another face-plate jig—Fig. 7. page 578—in which 
the upper’ faces were machined. To ensure these 
faces being parallel with each other within 0.02in., 
| the pin shown to the right of the jig is provided. 


least effective was the depth charge dropped from 
aeroplanes. The Blackburn Aeroplane. and Motor 
Company, Limited, of Leeds, for this purpose -pro- 
| duced a twin-engined aeroplane known as “ The 
Kangaroo,” which, we understand, was one of the 
most efficient anti-submarine patrol machines operat- 
ing from the North-East Coast. A squadron of these 
machines, stationed at Seaton Carew, accounted, we 
| believe, for several of the German under-sea craft. 
| The general arrangement of this type of machine 
is illustrated in the first engraving on page 584. The 
| design is remarkable for its adaptability to many 


Of the 4in. cradles for B.L. guns—Engraving 8 
on page 576—the Gateshead works have reason to | 
ba proud. Thirty-six of them, partly machined, | 
were supplied by Messrs. Armstrong, and the railway | 
company was asked to finish them, which was a | 
ticklish job, as there was little material to work on. | 
They were each to be 3ft. 10in. long, lft. 4.145in. | 
diameter, and to havea 12in. bore. The firm was, 
however, very well pleased with the way in which the 
work was finished. At Gateshead there were also 
machined fifty howitzer jackets for the Coventry 
Ordnance Works. 

At the time of the signing of the Armistice the 
North-Eastern was executing an order for 300 skew 
gears for the mechanical control of anti-aircraft pro- 
jectors, of which a description will be given in a later 
article. Of them 127 had been made when the 
work was stopped. It is a very highly finished 
machine, and consisted of a large number of parts, 
the whole of which was made at Gateshead from 
material in stock. 

The Gateshead works were also engaged on defence 
gear for trawlers against mines, and made eighty-four 
sets of the ‘‘ Raglan Castle”? bow defence gear, of 
which Fig. 2 on page 577 is a photographic reproduc- | 
tion showing the boom. The bracket seen was made | 
out of old locomotive boiler plates. The castings | 


| 
| 
| 





| face being squared with the upper and lower faces. 


| different duties, which are usually performed by 
separate types of machines. Early in 1915 the firm 
designed the first twin-engined seaplane produced in 
this country, a machine known as the “ twin Black- 
| burn.”’ The practical experience derived from this 
| machine was embodied in 1916 in the design of the 
its two lugs. The upper face—that furthest in the | prototype of the “ Kangaroo.” This machine, known 
illustration—is clamped against a jig consisting of a | as the “ general purposes seaplane,” was fitted with 
carefully planed vertical surface, bolted to the machine | two 160 horse-power Sunbeam engines, and is shown 
bed and held there by bolts inserted through the | in the second engraving on page 584. Later on the 
jig and passing through the opening between the lugs. | design was made permanent, and when fitted with 
Fig. 4, page 578, illustrates the jig used in the next | 190 herse-power Rolls-Royce engines the machine, 
operation, which consisted of clamping the half-link we are informed, had a higher performance than any 
to the jig—Fig. 9. page 578—by the set screws seen, | other seaplane of its day. The machine was designed 
and first of all drilling and rose-bitting the large hole | to carry three men, and was armed with two twin 
in the rear of the link, and then drilling the two | Lewis guns fitted on scarf ring mountings and either 
other holes. The eye in the rear of the half-| 1000 lb. of bombs or a l4in. torpedo. Her speed at 
link was then slotted, the rivet holes counter- | sea level was 88 knots, and her climbing time 8000ft. 
sunk, and then the pairs of links were bushed together | in 25 minutes. : 
and taken to the pneumatic riveter—Fig. 10, page 578 | One of these seaplanes was converted into the 
—where the rivets were closed accurately. | ** Kangaroo”? in January, 1917, by substituting a 
The link, being now assembled, was next taken | land chassis for the floats, in order to meet the Air 
to have the outside and inside faces milled. To! Board’s new bombing policy, which was of vital 
ensure the faces being exactly symmetrical in relation | importance at that time. It is interesting to note 
to the centre line, the link was clamped on to the | that, although not originally intended as a land 
block seen in Figs. 12 and 14, page 578, which had | machine, the design was a complete success as such, 
a lip on its upper side that fitted exactly between the | and actually fulfilled the latest service requirements 


After the paralleis and the distances apart had been 
tested by fixed gauges, the inside face of each half-link 
was milled—Fig. 8, page 578. To ensure the inside 


the front end rested on the pin seen partly buried by 
the shavings, and the remainder of the link rested on 


and remainder of the forgings were supplied by out- | two portions of the link. The four holes in the bottom | for anti-submarine patrol work late in 1918. 


side firms, and the various parts were machined and | face of the assembled link were then drilled—Fig. 11. 
assembled at Gateshead. | page 578. For this operation the jig, of which a 

Needless to say, the Gateshead works had some | under view is given in Fig. 5, page 578, was used. 
connection with the construction of tanks. The/The template pin in the foreground of the latter 
part played in the matter was the machining—from | illustration held the bush at the front end of the link, | 
stampings supplied from the Shildon works of the | whilst the raised block at the other end of the jig | 
Same company—and assembling of 6000 pairs of | fitted the space between the rear ends of the half- 
track links. The manner in which this work was done links. Circular saws on the spindles of a double- ' 


After ensuring that service requirements were met, 
the detail design of the machine was considered solely 
from the point of view of robustness and rapid pro- 
duction. The fuselage is constructed in the usual 
manner of spruce longerons and struts braced together 
by swaged rods, these rods being attached to the 
struts and longerons by means of a4 standard fitting, 
as illustrated in Fig. 3, which shows the fitting as 
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attached to 2in. and lin. square longerons. The 
relative positions of the two forward cockpits, with 
the tanks, pipes, and controls, are shown in the third 
view on page 584. The observer acts as the bomb 
dropper, and is seated in the front cockpit, the pilot 
occupying the second. Both men have an excep- 
tionally large arc of vision, a very essential feature in 
this type of machine. The depth charge racks are 
to be seen attached to the fuselage at the point where 
the bottom centre plane adjoins it. The third or 
after cockpit is illustrated in the fourth view on 
page 584, and is equipped with the wireless installa- 
tion and a gun mounting. 

One of the two main landing carriages attached 


to the bottom centre plane immediately under the | 
The shock- | 


engine mounting is shown in Fig. 1. 
absorbing device is contained in the front telescopic 
strut, and is operated by an arrangement of com- 
pression rubbers. The springing allowed is 8in., 
and the oscillations on landing are, it is stated, quickly 
damped out by the device. The type of engine 
mounting adopted lends itself readily for the installa- 
tion of various designs of engine. The arrangement 
of the tail unit,is shown{in Fig. 2. & The,tail is of the 


| 


Steam Meters. 





Ir is remarkable that while engineers have insisted for a 
| long time past on the exact measurement of supplies of 
| water, gas and electricity, and have habitually installed 
the instruments necessary for these measurements, they 
have seldom endeavoured to secure a continuous measure 
of the quantity of a steam supply. If they have considered 
| the matter at all, the verdict has generally been that the 
necessary apparatus is too costly and its accuracy open 
| to question. The result has been that instrument makers 
| have received little encouragement to undertake the 
| manufacture of steam meters. 

The subject of metering steam has, nevertheless, re- 
ceived serious attention within the past few years. Some 
vast heating installations have been put up in connection 
with munitions manufacture, and the apportionment of 
steam to these plants from central boiler-houses has been 
a matter of some difficulty. In some cases efforts have been 
made to arrive at the quantity of steam sent out by measur- 
ing the returning condensate, but this system has the 
disadvantage of. giving no indication of the steam lost 
between the boilers and the point of delivery. It is not, 
however, always possible even to get this indirect measure- 
ment, and the result is that there is no check on efficiency 











FIG. 3—STANDARD 


biplane type, being so made partly on account of the 
large area required for longitudinal stability, and 
partly for the good structural arrangement which is 
obtained by placing the two fins and rudders between 
the upper and lower planes, approximately in the 
track of the slip streams from the starboard and port 
engines. The disposition of the fins has also a very 
good effect on the directional stability of the machine 
when one engine is cut out or throttled down, a 
feature which is not present in twin-engined machines 
with single fins. The spin of the propeller slip stream 
applies a transverse correcting force to the fins. 
When either engine is throttled down, this force is 
reduced, so that it becomes unnecessary to carry 
much rudder load. 

The main planes are constructed in the usual 
manner. All the wing fittings are made, as far as 
possible, similar throughout, so as to facilitate pro- 
duction. For a small-power machine very large 
loads can be carried by the machine eithér as a sea- 
plane or anaeroplane. It is anticipated that the type 
will be used for passenger carrying and transport 
work in the near future. 


The following is a list of the principal numerical data 
of the machine :— 


Type ies ae Three-seater 
Span, spread .. 75ft. 
Span, folded .. 27ft. 10in. 
Length, folded 46ft. Tin. 
Height, folded — 15ft. 9in. 
Chord, R.A.F. 3 type 7ft. 3in. 
Total horse-power 500 

Total weight .. 50° Mob? oe 
Weight per horse-power -> eo 16.21b 
Weight per square foot - ee 9.2ib 
Depth charges ° 1050 Ib 
Lewis guns Four 


Wireless installation 
Fuel for 8 hours endurance 
Speed at sea level .. 
ees eer es 


103 miles per hour 
10,000ft. in 24 min. 








THE chief disadvantage in the use of boiler compounds— 
assuming that they are used intelligently—is, according 
to the United States Fuel Administration, the necessity 
of frequently blowing down the boiler to prevent the 
accumulation of “ sludge” and of alkaline (sodium) salts 
in the water, both of which cause foaming. Furthermore, 
this blowing down must be supplemented by washing out, 
and occasionally closing down the boiler to complete the 
removal of the sludge and of the boiler compound itself. 
Whenever competent supervision of boiler water treatment 


is available within the plant organisation, it is preferable | 


to soften the water before it enters the boiler, and this 
must be done when the percentage of scale-forming 
ingredients is high, 











LONGERON FITTINGS 


beyond the coal bunker. In most modern power plants 
meters are, of course, installed to measure the hot-well dis- 
charge, and thus indicate the steam consumption of the 
generating sets, and in these cases it is doubtful if steam 
meters would be of much value, unless they were used to 
show the individual output of the various boilers. In 
heating installations the conditions, as we have indicated 
above, are in favour of the use of steam meters, and it is 
noteworthy that several firms in England are seriously 
taking up their manufacture. 

In this connection, it is interesting to observe how 
modern developments in engineering are reacting on old- 
established practice and tending towards its perfection. 
Some years ago, when the Victoria Falls Company decided 
to supply the Rand mines with compressed air, it in- 
vited tenders for an accurate form of meter for measuring 
air. George Kent, Limited, of Luton and London, under- 
took to supply meters having a high degree of accuracy, 
and these instruments were calibrated against a huge 
displacement meter, which, it will be remembered, was 
erected at Fraser and Chalmers’ Erith works. The meters 
which are the subject of this article are the outcome of 
the investigations carried out by Mr. Hodgson, of Messrs, 
Kents, in perfecting these air meters. 

These meters depend for their action on the law govern- 
ing the volume of a gas which will pass through an orifice 
in a plate when impelled by a known difference in the 
pressures on opposite sides of the plate. The flow of the 
gas varies as the square of the difference in pressure, and 
the simplest form of meter, shown in the lower part of 
Fig. 1, gives a direct indication of this rate of flow. If 
the pressure of the gas or steam supply were to be kept 
constant, this indication would then be a measure of the 
weight of the steam passing. In practice, however, it 
is necessary to make allowance for variations in the steam 
pressure, as with a higher pressure a greater weight of 
| steam will naturally be passed through the orifice at a given 
| difference of pressure. A meter which automatically makes 


this correction is shownin Fig. 2. An elaboration of this 
| meter includes an integrator, which shows the total amount 
| of steam passed in a given period of time. 
| Reverting to the simplest form of meter, the general 
| arrangement of the internal parts is shown on page 581, 
| where also details of the orifice plate are given. Dealing 
| first with the orifice, it will be noticed that the opening 
| does not necessarily take the form of a round hole in the 
|eentre of the plate. The function of the orifice is to 
| establish a difference in pressure on opposite sides of the 
| plate, and experience has shown that the most suitable 
|-pressure difference is equivalent to a head of about 50in. 
of water. In order to provide this difference of pressure, 
the size of the orifice opening must depend on the maxi- 
mum velocity of the steam in the pipe which has to be 
measured. This velocity may vary over wide limits, 
say, from 85ft. to 260ft. per second. At the higher speed 
only a slight reduction in the area of the pipe is necessary 
to bring about the desired difference in pressure, and with 
a circular orifice the plate would be a mere ring protruding 
only very slightly into the bore of the pipe. Supposing 
that, in these circumstances, the plate were not very 
| carefully positioned, or the jointing material not cut 
| very nicely, the effects of the orifice on the flow of the 





steam could not be relied upon. For these reasons the 
circular form of orifice is only adopted when a considerable 
restriction in the pipe is required. When the necessary 
restriction is less than half the cross area of the pipe, the 
orifice is arranged as shown on page 581, and as further 
reductions in the area of the plate are required the forms 
shown by the dotted lines are adopted. The holes which 
communicate the steam pressures from opposite sides of 
the orifice plate to the meter are plainly visible, 
and it will be observed that they are both brought as 
close to the plate as possible. It is assumed that the 
steam in the corner between the plate and its carrier 
has practically no movement, and that in consequence 
the exact form of the pressure holes is immaterial so Jong 
as they are in the proper position. 

It might be thought at first that a restriction which 
causes a drop in pressure of about 1? Ib. per square inch 
would form a serious impediment when installed per. 
manently in a steam pipe, but, apart.from the recovery 
of energy effected by the superheating of the steam as it 
is wire-drawn in the orifice, there is, we understand, 
a distinct rise in the pressure after the passage of the 
orifice, and in any case the obstruction to the flow of the 
steam is not greater than that caused by a Ferranti valve, 

The two pressure passages in the ori®ce carrier com. 
municate with a pair of condensing columns, which can 
be seen bracketed off the main pipe in Fig. 1. These 
columns ensure that the pipes leading to the metering 
instrument are kept abs lutely full of water at all times, 
so that the readings shall not be affected by movements 
of the water surface in transmitting the pressure to the 
measuring apparatus. 

The rate-of-flow indicator referred to already us the 
simplest form of meter, and illustrated on p. 581, depends 
for its action on the movement of a rubber diaphragm 
under the influence of variations in the difference of 























FIG.1—KENT STEAM METER 


pressure on its opposite faces. The spaces on opposite 
sides of the diaphragm A are in communication, by means 
of the passages B B, with the two sides of the orifice plate 
in the steam pipe. A set of three coiled springs controls 
the movement of the diaphragm, which is communicated 
to a spindle D, through rods and a bell crank C. This 
spindle carries a powerful permanent magnet E. Outside 
the case, and in line with D, there is another spindle G, 
carried in jewelled bearings, to which is attached an iron 
armature H and the pointer J. In this way the movement 
of the diaphragm is transmitted to the pointer without 
it being necessary to make a water-tight sliding joint, 
and a very exact register of the most minute movements 
is thus obtained. The graduations on the dial over which 
the pointer works can, of course, be made to show the 
quantity of steam passing at any predetermined pressure 
and temperature. At the bottom of the instrument there 
is a plug cock, by means of which the two sides of the 
diaphragm can be put in direct communication for the 
purpose of setting the pointer to zero, while air cocks are 
provided at the top to ensure that the diaphragm chamber 
is full of water. 

In the event_of the instrument being connected up to 
the orifice plate incorrectly, it might be possible for the 
diaphragm to be subjected to the full steam pressure on 
the back only, which would naturally destroy it. As a 
safeguard against such a contingency, the little valve K 
is fixed in the centre of the diaphragm. If the diaphragm 
moves too far to the right, this valve opens and establishes 
communication between the two sides, while at the same 
time it closes one of the passages B, and thus enables 
equilibrium of pressure to be rapidly established. If the 
full pressure is put on the right-hand side of the diaphragm 
no great harm can be done, as the back of the casing forms 
& suppor f. r the rubber. 

When it is desired to make a permanent record of the 
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steam flow, a different type of instrument—shown,also on 
p- 581-—is used, although the orifice plate remains the 
same. Inside a cylindrical casing there is arranged a 
series of diaphragms similar to those of an aneroid baro- 
meter. The inside of these diaphragms is subjected to the 
lower steam pressure from the orifice, while the space inside 
the casing and outside the diaphragms is under the higher 
pressure. There is thus a tendency to collapse the dia- 
phragms, which is opposed by a helical spring attached 
to the diaphragm spindle. The movements of this spindle 
are transmitted by a simple system of links to the pivot 
of the pen arm. The spindle, which passes out through 
the wall of the pressure casing, is kept water-tight by a 
leather-packed gland, so arranged that the leather can 
easily be renewed. The spindle itself can also be pulled 





In Fig. 3 only the essential parts of the pressure-correct- 
ing mechanism are shown ; otherwise the instrument is 
very similar to the flow-recording meter just described. 
The spindle which is operated by the aneroid diaphragms 
used to measure the pressure difference over the orifice 
is indicated at-A. A crank and link connect A with the 
pointer B, which pivots about C. The steam pressure 
in the main pipe is measured by a series of diaphragms 
—shown separately on the right of the sketch—and is 
opposed by a helical spring. The rod D transmits the 
movement of the diaphragms to the pointer E and the 
lever F. We thus have two pointers, one indicating the 
rate of flow through the orifice and the other the actual 
steam pressure. Their movements are combined and 
transmitted to a pen arm G, which consequently makes 




















FIG. 2—KENT INTEGRATING STEAM METER 


out for cleaning and dropped in place again with the 
assurance that it will register with its connections. A 
small unloading valve is arranged at the centre of the 
diaphragms to prevent them being burst if the pipe con- 
nections are made incorrectly. A simple, yet ingenious, 
adjustment is provided on the arm operating the pen 
pivot. In the front elevation on p- 581 it will be noticed 
that this arm is bent back on itself. The two legs of the 
U thus formed can be spread apart or drawn together by 
@ pair of set screws, and the working length of the arm 
correspondingly regulated. There are no special features 
about the clockwork drum across which the pen works, 
and the graduations of the paper are proportioned to give 
a direct reading of the quantity of steam flowing. 
The makers have devised a special planimeter, in 





a graph representing the energy value of the steam being 
metered. The combination of the two movements is 
effected by the link H and quadrant J. 

In the positions shown in the sketch—Fig. 3—both 
the pointers E and B are at zero, and the end of the link 
H is over the pivot C. The result is that the individuai 
movement of neither of the pointers E and B will affect 
the pen arm G. If, however, the flow pointer B and 
quadrant J move round the pivot C, an increase in the 
steam pressure will force down F and H and produce a 
movement in G which will vary in proportion to the move- 
ments of E and B. The various links are, of course, so 
proportioned that the resultant movement of the pen arm 
G is a true measure of the weight of steam passing the 
orifice and consequently, assuming that the steam is 
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FIG. 3—DIAGRAM OF INTEGRATING STEAM 


the construction of which a cam is incorporated in such 
a manner that by tracing round a record taken by one of 
these meters, the total quantity of steam measured during 
@ given period can be read off direct. 

The meters re.erred to so far do not take into con- 
sideration variations in the steam pressure, and only 
indicate the volume of steam passing through a pipe, 
so that they do not give a measure of the work which can 
be got out of the steam unless the pressure and tempera- 
ture are maintained constant. In cases where the pressure 
is liable to vary, @ correction must be made in the readings 
of the pressure difference across the orifice, if the amount 
of energy in the steam is to be metered. The arrangement 
illustrated in Fig. 3 automatically makes this correction 
over & range in pressure of about 2 to I. 
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saturated, shows the energy being delivered. Even if 
the steam is superheated the instrument can be arranged 
to give a direct reading, but with a variable superheat a 
mathematical correction must be made. 

An elaboration of the meter just described consists in 
the addition of an integrating device, which shows the 
total amount of steam measured during any period of time, 
but as this class of mechanism is now common to many 
instruments we do not propose to deal with it here. 

It will be readily conceded that a meter, like those 
under review, which depends on the rate of flow of a 
gas through an orifice, cannot be expected to have a 
constant degree of accuracy over a very wide range of flow. 
The makers, nevertheless, guarantee an accuracy within 
4 per cent. at a flow as low as that representing one-sixth 

















of the full load, while the accuracy at full load is said to 
be within 2 per cent. In cases where it is necessary to 
meter flows of steam varying over wider ranges, or where it 
is not possible to make a preliminary estimate of the 
approximate flow, two alternatives are available. Ong 
is to have several orifice plates with varying sizes of open. 
ings. The other scheme is to use an “ orifice’? which jg 
really a carefully calibrated butterfly valve. These orifices 
are calibrated for four definite positions of the valve, 
and are claimed to give accurate measurements, within 
the limits already mentioned, for steady flows varying 
in the proportion of 1 to 30. 

It is not, of course, always possible to get a steady flow 
in a steam pipe, such, for instance, as the supply to a 
slow-speed reciprocating engine, but these instruments 
are said to give a true reading so long as the pulsations 
in the flow do not vary in a greater ratio than 1 to 2. If 
the pulsations are greater a receiver must be put in the 
steam pipe to damp out the fluctuations. 

On the occasion of our visit to Luton we noticed several 
meters of considerable size passing through the shops, 
and on inquiring as to how a sufficient volume of steam was 
obtained for calibrating these instruments, we were in- 
formed that they were calibrated with water. While the 
big displacement meter for South Africa was still available, 
Mr. Hodgson made a number of tests comparing the rate 
of flow through orifices of various gases, steam and water, 
and by means of these tests checked out a theory of 
flow which takes into account variations in the elasticity, 
density, and viscosity of the fluid to be measured. The 
flow of a gas through an orifice can thus be predicted with 
accuracy after a check test has been made with water. 
An instance where this system proved to be of great con- 
venience was the calibration of a meter for measuring 
chlorine. With such a gas as chlorine it would be very 
inconvenient to make a direct calibration, but the curves 
just mentioned enabled the tests to be carried out com- 
fortably with water, with the assurance that the results 
with the gas would be equally accurate. The orifice was 
subsequently found to give exactly correct results by 
the customer, who ascertained the quantity of chlorine 
discharged by weighing. 








Letters to the Editor. 


(We do not hold ourselves responsible tor the opinions of our 
correspondents. ) 





GEOMETRICAL TRISECTION OF AN ANGLE. 


Str,—In reference to Mr. Flindle’s letter of May 29th, althougl:, 
as you state, the proof of the method in question is almost 
obvious, it may possibly be of interest to some of your readers 
to have it demonstrated. The proof is as follows :—Referring 
to the figure given—page 489, May 16th—ijoin’ DG. Then, 
since G D is equal to G F, the angle G D F will be equal to the 
angle G F D, i.e., to B, and by Euclid I. 32 the exterior angle 
D GH will be equal to the sum of the angles GDF, GF D, 
i.e., will be equal to 28. Similarly, since D H is equal to DG, 
the angle D H G will be equal to the angle D G H, i.e., will be 
equal to 28: and since by Euclid I. 32 the exterior angle 
H D B (a) is equal to the sum of the angles D H G (2 8) and 
G FD (8), the angle a must be equal to 28 + 8, te, to 3B: 
so that B = a — 3. 

Tn regard to your remark that ‘‘ the mechanical method would 
appear to be incapable of conversion into one depending upon the 
processes of Euclidean geometry,” it appears to be somewhat 
singular that a simple—comparatively—demonstration cannot 
be given by expert mathematicians of the impossibility of the 
trisection of an angle by geometrical means. That such a 
solution is impossible will, I think, be a conclusion which will 
be arrived at by all those who have studied the problem and who 
will have always found that no matter in what way the problem 
is treated the same result is anived at, viz., that it is equivalent 
to acubie equation being required to be solved. This conclusion, 
however, cannot be regarded as being more than an inferential 
proof. Mathematicians seem in most cases to look upon the 
solution as being probably impossible, although in some cases 
they speak out a little more definitely. In Todhunter’s Euclid, 
for example, the author states in the Appendix, *‘ The grounds 
on which the geometrical solution of the problem is admitted to 
be impossible cannot be explained without a knowledge of the 
higher parts of mathematics,’ but I have been unable to lay 
my hands upon such a proof—-of the impossibility of the solution 
of the problem. Perhaps some of your readers could say where 
the information can be found. H. R. Kempe. 

Surrey, June 7th. 


Srr,—The ‘non-Euclidean”’ construction given by Mr. 
Kempe is not new. In the “‘ Encyclopedia Britannica,” under 
the article on the circle, it is said to have been first published by 
Willebrord Snell, of Leiden, in his ‘‘ Cyclometria,” in 1621. 

Yeovil, June 8th. Goy B. PErTrTer. 








LAUNCH OF H.M.8. STORMCLOUD. 





On May 30th Messrs. Palmer’s Shipbuilding and Iron 
Company, Limited, launched at Jarrow their one hundred 
and fourth warship and their forty-fifth destroyer. She 
is of the same t; as the Stonehenge and Sterling, the 
former recently launched and the latter just delivered to 
the Admiralty. The machinery of the Stormcloud was 
supplied by the Parsons Marine Steam Turbine Company, 
though Messrs. Palmer’s have usually built all the 
machinery for the ships constructed at Jarrow. 








Tue official report on the coal mine fatalities in the 
United States for 1918 shows that there was a reduction 
of 4.5 per cent. in the fatalities during the year, the total 
number killed being 2579. There was a decrease of 64 per 
cent. in fatal gas and dust explosions, an increase of 21 
per cent. caused by explosives, an increase of 11.4 per 
cent. in electrical accidents, and a 5 per cent. increase in 


loss of life on account of haulage accidents. 
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Railway Matters. | 





Tur wagon repairing shops of the South-Eastern and 
Chatham Railway at Tonbridge were destroyed by fire 
on the evening of Saturday, the 7th inst. 

Tus Furness Railway Company's steamers running | 
between Barrow and Fleetwood, requisitioned by the 
Admiralty, but now returned to the company, are to be | 
sold, as the service was not a profitable one. 


Tire last stage in the reconstruction of the London and 
South-Western termiuus at Waterloo is now in hand, 


and it is hoped that the work will be finished next year, | 
when Waterloo will be one of the finest stations in the | 


world. | 

PROPOSALS are said to be before the Brazilian Govern- 
ment tor the electrification of the Estrada de Ferro Central | 
do Brazil—the Central of Brazil—between Rio de Janeiro 
and Barra do Pirahy, and between Santa Cruz and Pira- 
camby, by a group of English and Italian financiers. 

A REPORT giving wages statistics issued by the United | 
States Railroad Administration covers 68 grades an 





Notes and Memoranda. | 





TuE Swedish Government Board of Control reports that | 
the attempts made to purify spirit made from the sulphite | 
waste of pulp mills for technical consumption have been | 
completed. It is claimed that the experiments have 
shown that rectified sulphite spirit bears complete com- | 
parison with the finest potato spirit, and that the question | 
of its technical utilisation in a purified form has therefore | 
been solved. 


EXPERIMENTS carried out by the Imperial Institute | 
show that the husks of Burma rice are not, as was at first | 
hoped, suitable for making paper. The fibres from the | 
husks had an average length of frone0.5 mm, to 0.7 mm., | 
and the pulp contained a large proportion of gelatinous | 
material which could not be satisfactorily removed by 
beating and washing. The pulp might be used as a filler | 
in admixture with longer fibred pulps for the manufacture | 
of low-grade paper or strawboard. 

A PAMPHLET has been prepared by the Marine Depart- | 
ment of the Board of Trade giving detailed information | 
of the means by which lads may become deck officers, | 


Miscellanea, 


A NEw shipbuilding yard is being erected at Ardencaple, 
near Oban. 

A GYRATORY stone crusher has been built in America 
to deal with 2500 tons of rock per hour, reduced to 8in. 
size. The machine stands over 17ft. high. 

Aut the space available at the Exhibition of British 
Scientific Products, which is to be held in Westminster 
from July 3rd to August 5th, has now been allotted. 


Tue Secretary of the Institution of Electrical Engineers 
is informed that demobilised officers attending the con- 
versazione on June 25th are permitted by the authorities 
to wear uniform on that occasion. 


THE Goldsmiths’ Company has given £5500 to Cam- 
bridge University for the purpose of equipping and 
extending the Department of Metallurgy. The gift will 
enable the department to dc-1ble the size of the laboratory. 


THERE are said to be thirty-seven brick kilns now at 
work in the Peterborough district, giving an annual output 
of 185,000,000 brick’. When the remaining kilns are going 
there will be employment for 3000 men, with an annual 


1,848,774 servants. One grade—-express services em- | engineer officers, wireless operators, petty officers, or | 
ployees—had only one man in it, and he had the further | seamen in the Mercantile Marine. An alphabetical list | 
distinction of having had his wages reduced by 46 per cent. | is given of the shipowners at the principal ports in the | 


during the year. 

A woMan who was being prosecuted by the Great | 
Western Railway Company for travelling without a ticket | 
applied to that company for a free pass to enable her to 
attend the police-court! On the same system a man, 
seeking for employment on the railway, offered to become 
a shareholder if that would further his application ! 


AccorDING to the American Iron and Steel Institute, 
the aggregate production of steel rails in the United States | 
for the year 1918 was 2,533,675 gross (short) tons—the 
smallest output since 1915. Of these 1,938,226 tons were 
cpen-hearth, 494,193 tons were Bessemer, and 101,256 
tons re-rolled. Of rails weighing between 85 Ib. and | 
100 lb. per yard there were 888,141 tons, and of over 
100 Ib. 592,462 tons. 

Tue influence the electrification of the London and 
South-Western suburban services has had upon the 
number of passengers may be judged from the following | 


tizures. In 1913 the number was 25,000,000, which in | 
1915, the year before electrification, had fallen to 
23,000,000. In 1916 it rose to 29,000,000, in 1917 to 
33,000,000, whilst last year it was 40,000,000, an increase | 
of 74 per cent. over 1915. 


\s from the 3rd insc. all covered trucks, except those | 
titted with automatic brakes, are included in the common- 
user arrangement. There are thus added about 70,000 
vehicles to common user. The only vehicles now outside | 
are the open wagons devoted to specific purposes on the | 
lines of the companies owning them and the covered vans 
fitted with continuous brakes which are used as meat 
vans, banana vans, fish wagons, &c. 

Parr of the “‘ Safety First ’’ campaign on the railways 
of the United States is the clearance of obstructions of 
old material from the tracks. One division picked up 
between 675 and 700 car loads of scrap and déhris ; 92 car 
loads of scrap iron were picked up in the yards. That 
there had been no such clearance for years was shown by 
parts of the old link-and-pin coupling, used before auto- 
matic couplings were adopted, being found. ° 


THE President of the Board of Trade was asked the 
other day whether it was proposed to amend the rat.s at 
present charged by the railway companies so that they 
might more closely correspond to present running costs, 
and, if so, at what date. To this question Mr. Bridgeman 
answered that an advance in railway goods rates might 
have to be made, but he could not say on what date. 
The question would fall to be considered by the Ministry 
of Ways and Communications when it was established. 


In reply to a question, the Chancellor of the Exchequer 
said that Sir George Gibb’s present connecti n with the 
North-Eastern Railway was in an advisory capacity only, 
and did not preclude his full discharge of his duties at the 
Road Board. Sir George withdrew his resignation of the 
chairmanship of the Board at the request of the Govern- 
ment, as it was considered inexpedient that any change 
should be made in the administration of the Road Board 
pending the passage through Parliament of the Ministry 
of Ways and Communications Bill. 





SEVERAL changes are being made as from July Ist in the 
engineering department of the Great Western Railway, 
consequent on the retirement on June 30th of Mr. Lionel 
R. Wood, the permanent way assistant engineer, and Mr. 
W. T. Dunsdon, divisional engineer, Wolverhampton. 
Mr. J. C. Lloyd, divisional engineer, Neath, succeeds Mr. | 
Wood, and Mr. J. Cunningham, from the Newport divi- 
sional engineer’s office, replaces Mr. Lloyd at Neath. 
Mr. R. C. Sikes, divisional engineer, Shrewsbury, takes 
the Wolverhampton division from Mr. Dunsdon. 


It having been said in the House that there was a 
shortage of wagons which was resulting in the holding up 
of ships, the blocking of the ports, the unemployment of 
labour, and delay in carrying through all schemes of 
reconstruction, Sir Auckland Geddes has said that the 
Roard of Trade and the Railway Executive Committee 
were fully alive to the importance of doing everything 
possible to increase the supply of railway trucks, and the 
railway companies were building wagons as fast as they 
could, and had placed various’ orders with outside manu- 
facturers and at Woolwich. 


In this column of our issue of May 23rd mention was 
made of the reluctance of traders again to use coastwise 
shipping for transport. Answering a question as to this 
matter recently, Col. Leslie’ Wilson, on behalf of the 
Ministry of Shipping, said that while under the exceptional 
circumstances hitherto obtaining there had been no diffi- 
culty in finding employment for the whole of the available | 
tonnage, he fully recognised that there were grounds for | 
apprehension as to the future. The establishment of a | 
parity between railway goods rates, which have hitherto | 
been maintained at a pre-war level, and coasting rates, | 
which must, of course, reflect the very great increase in | 
running expenses, lies at the root of the question. The | 
matter would not be lost sight of. 





| million tons of lignite. The fields of Boekit Kendi and 


| Bridge. The next in span length of the simple-truss type 


United Kingdom who engage apprentices with or without 
premiums. The pamphlet is issued by the Board of Trade 
(Marine Department), and is free of charge. 


A SERIES of tests carried out by the United States 
Forest Products Laboratory showed that the stiength 
of glued joints ranged from 50 lb. up to 3000 lb. per square 
inch, with an average of about 1800 lb. About 200 speci- 
mens, representing 26 different glues, were tested by being 
used between pairs of hard maple blocks and measuring 
the force required to shear the blocks apart. Most of the 
glues had been made from,the heads, skins, and swimming 
bladders of fish; others were from the hides and bones 
of cattle, and some had been prepared from starch, natural 
gums, or casein. The strongest glues were thick and 
viscous before use. 


THE coalfields of Sumatra, which the Netherlands 
Government proposes to purchase from the Lematang 
Exploration Company, contain large quantities of various 
qualities of fuel. The fields of Boekit Asem and Bahangau 
contain, it is estimated, at least two million tons of hard 
coal—of which 400,000 tons will probably be obtainable 
in open casts—4 million tons of semi-lignite, and 125 





Boekit Ringin contain 15 million tons of semi-lignite and 
20 million tons of lignite. The field of Boekit Boenian 


| probably contains at least 15 million tons of hard coal and | 


semi-lignite, besides lignite, and the field of Soeka Marina 
contains, it is estimated, 14 million tons of lignite and only 
1 million tons of semi-lignite. 

THE new 644ft. span of the Pennsylvania Railroad’s 
Ohio River bridge at Louisville, Ky., is not only, according 
to the Engineering News Record, the longest and heaviest 
simple riveted truss span in existence, but it is third among 
the world’s simple truss spans, being exceeded only by 
the 721ft. Metropolis span and the 668ft. St. Louis muni- 
cipal bridge span, both pin-connected. It is about 4ft. | 
longer than the 640ft. suspended span of the Quebec | 


is the 620ft. bridge of the Kentucky and Indiana Terminal 
Railroad, also situated at Louisville. All of these American 
bridges exceed in length the longest simple-truss span in 
Europe—6104ft. Homberg span of the Prussian State 
Railway over the Rhine at Homberg. 


In a paper on ‘‘ Sands for Concrete Making,” read before 
the Concrete Institute, Mr. P. G. H. Boswell says that 
some method of “ scrubbing” is the only way to clean 
ballast effectively from adherent clay and loam. On the 
other hand, the dust produced in the crushing of aggregate 
can easily be washed away. If the aggregate is required 
down to 50-mesh, an upward current of water at ordinary 
temperatures of about 5ft. per minute, or lin. per second, 
will remove all material smaller than this. If the aggregate 
is required to be not smaller than 20-mesh, a velocity of 
about 15ft. per minute will remove the material not 
required. The objection to most sand washers in use is | 
that the water first washes the dirty sand, and then, before | 
it leaves the apparatus, is filtered again by the clean sand ; 
much of the clayey and vegetable matter thus remains in | 


the sand. 


In a paper on the ‘*‘ Heat Treatment of Steel,” read | 


before the Society of Engineers, Mr. C. O. Bannister gives | 
the following extracts from a book on trade secrets pub- 

lished in this country in 1583. ‘‘ Take snayles and first 

drawn water of a red die, of which water, being taken in 

the first month of harvest when it raynes, boil it with the 

snayles, then heat your iron red-hot and quench it therein | 
and it shall be as hard as steel. Ye may do the like | 
with the blood of a man of XXX. years of age and of a 
sanguine complexion, being of a merry nature and | 
pleasant.”” Quenching media such as these were used for | 
centuries, and in a book published as late as 1810 the | 
worker was told to“ take the root of lilies, infuse it in wine | 
and quench the steel in it, and the steel will be hard ;” | 
on the other hand, he was told that if he “‘ takes the juice | 
or water of common beans and quenches iron or steel in it, | 
it will be as soft as lead.” 








In discussing ‘“‘ Economics in Hand Drill Steel’ in the 
Journal of the Chemical, Metallurgical and Mining Society, | 
Mr. H. A. Read said that one of the principal losses was | 
due to the shanking of the steel under the blows of the | 
hammer. By heating the end of the drill and staving 
it up so as to give the head a bulbous or pear shape and 


output of some 800,000,000 bricks. 


Ir is announced that the Imperial Government has 
agreed to co-operate with the Australian Government in 
testing the Papuan oilfields. Each Government is to 
contribute £50,000 to the cost, and the British authorities 
are sending out experts to assist in the work. 


More power to prevent the pollution of rivers is sought 
by the Mersey and Irwell Jomt Committee, who desire 
the Government to consider the advisability of introducing 
a Bill to give effect to such recommendations of the Royal 
Commission on Sewage Disposal as affect the reorganisa- 
tion of administration of rivers pollution. 


A sERVICE will be held in Westminster Abbey on 
Wednesday, June 18th, at 12 noon, in memory of the 
members of the professional engineering institutions who 
have fallen during the war. Places will be reserved in the 
choir and lantern for their relatives. The service will be 
conducted by the Dean and the Precentor. 


Tue first Belgian blast-furnace to be relighted since the 
Armistice has recently been fired at the Usines de la 
Providence, Marchienne-au-Pont. Four of the blast- 
furnaces belonging to this important company :were 
en.iiely destroyed by the Germans, and the fifth 
furnace, in which the fires have just been relighted, was 
denuded of all its fittings, which were either destroyed on 


| the spot or removed to Germany. 


Ir is proposed to use the Tangga waterfall in the upper 
run of the Asahan River, on the east coast of Sumatra, 
for the purposes of power generation. The Asahan River 


| flows out of the Toba Lake, which is about 3000ft. above 


sea level. The possibilities of the site were recently the 
object of an expedition of European and Javanese sure 
veyors. It is proposed, in the first instance, to utilise 
the power derived from the falls for the manufacture of 
artificial fertilisers. j 

Tne Home Secretary is advised by the Mines Rescue 
Apparatus Research Committee that neither the Army 
respirator nor the Eeds helmet is safe for use in mines, 
The main risk in attacking a mine fire, or in penetrating 
workings after an explosion, is due to carbon monoxides 
A second risk is an atmosphere which contains an insuffi- 
cient amount of oxygen to support life. Neither the 
Army respirator nor the Eeds appliances give the least 
security against either of these dangers. 


THE progress made in the sale of surplus Government 
property, under the direction of the Disposal Bcard, 
Ministry of Munitions, is indicated by the fact that the 
value of the stores sold up to date amounts to upwards of 
£107,000,000. Amongst the interesting figures gleaned 
from official sources, the following items are noteworthy : 
—For ferrous metals, £2,118,806; and for non-ferrous, 
£8,557,218; for chemicals and explosives, £13,949,051 ; 
and for sales to contractors, £3,220,711. 


In connection with the proposal of the Norwegian 
Government to subsidise steel works and rolling mills, 
it is noteworthy that a steel works is to be established at 
Eidfjord, Hardanger. A company, with a capital of 
several million kroners, has secured water power and sites 
for the works, and will use a new électric melting process 
which is said to be much cheaper than methods used 
hitherto. The water power secured amounts to 50,000 
horse-power, of which 10,000 will be utilised as a beginning. 


A STANDARD Qualities Committee has been established 
by the Rubber Association of the Singapore Chamber of 
Commerce to examine all samples of parcels of rubber 
offered for sale by members of the Association. Two 
standard qualities are recognised—first, latex crépe, which 
must be well-prepared dry rubber of even colour and free 
from all stains, spots, and traces of oxidation ; and F.A.Q. 
ribbed smoked sheet, which must be clean, tough rubber, 
free from mould, dampness, or under or over-smoked 
sheets. 

Ir will not be necessary for Allied troops to reap the 
wheat of Northern France this year, but preparations 
had to be made to meet any emergency. As a result, 
the Disposal Board of the Ministry of Munitions has on its 
hands large quantities of agricultural machinery suitable, 
not only for harvesting purposes, but also for cultivation 
purposes. At the present time large quantities of this 
machinery are being collected at the Agricuitural Hall, 
Islington, and it is intended to have an agricultural market 
at a date to be announced. 


' metal which otherwise take place under impact. 


subsequently tempering it, the drill was provided with a| We are informed that the Industrial Reconstruction 
head capable of resisting hammer blows without shanking. | Council will hold open-air non-party meetings at Tower 
It appears that the head is so staved up that the least | Hill every Monday, commencing 16th inst., at 1 o’clock. 
possible disturbance is created in the first instance in the At these meetings the policy of Whitley Councils—or 
molecular formation of the steel. Correct draw tempering | Trade Parliaments—in each industry or trade, will be 
then clothes the head with a fine coating of hard tempered , advocated as one of the best constructive methods of 
steel—probably not much more than }/,,in. thick—below | increasing productivity, solving labour problems, and 
which is a body of lower tempered steel. This body of! bettering the lives and conditions of wage-earners. 
lower tempered metal, increased as it is beyond the original | Arrangements are being made for Members of Parliament 
section of the drill, provides a reinforcement which prevents | and expert social, industrial and welfare workers to give 
the disturbance and disintegration of the molecules of | addresses at these Monday dinner-hour meetings, followed 
| by questions and suggestions from the audience, 


> | — kn eth atl" leat Ee CRMC Riay 
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Agents Abroad for the Sale of The Engineer. 


ENOS AIKES.—MIrcHetL’s Book Srors, 576, Cangal o, 
BC NA. BELLY AND Wares Lauren, Shanehai and Hone Kong. 
CH - CAIKO Express Agency, vear Shepheard’s Hotel, Cairo. 
£0 NCE.—Bovveac 4ND CHEVILLET, Rue de la Banaue, Paris. 
FRANCE. v.PELOT AND Cik., 136, Bid. St. Germain, Paris. 
pia. J. Comeripag and Co., Bombay; Trackex anv Co 

INDIA.~Awitr>. Bombay, THACKER, SYINK AND Co., Calcutta 

reo. Rome; FRATELLI TREVES, 





—Magiiost AND STRINT, 307, 
ITALY.—Meo'to Umberto, 1174, Rome; Prate.it Booca, Rome ; 
Ureico Hort, an. 
PAN —MAkUzEN Co., Tokyo and Yokobama, 
tPRICA.—W™. DAWSON AND Sons, Lowuirrp, 7, Sea-street (Box 489), 


Capetown, 

J. C.. Jota anp Co,, Jubannesburg, East London and 
OrORPON Amt Gorca, I Mclbo Syd d 
.—GoOR?PON AND G . Lawrrep, Mclbourne, Sydney an 

AUSTRALIA Trisbave, Perth, &c. 

MELVILLE AND MULLEN, Melbourne. 

AT&INSON AND Co,, Gresham-strect, Adelaide, 
CANADA.—DAWSON, + 4ND Sons, Limrrep, Manning-chambers, 

Toronto, 


Gorpon anp GotcH, Liurrep, 182, Bay-street, Toronto. 
MonTRRAL News Co,, 386-388, ®t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 

CRYLON.—WWAYARTNA AND Co., Colombo. 

JAMAICA. — EDUCATIONAL Supp.y Co.. Kingston, 

NEW ZEALAND.—Gorpow np Gorcn, Livrren, Wellington and 
’ Christchurch ; Urron_ anp Co., Auckland 
J. Wrison Crate ayp Co., Napier. 
SFTTLEMENTS.—Ke.iy ann WALsa, Livrrrp, Singapore 
STATES OF AMFRICA.—Inrersational News Co., 83 and 
8s. Duane-street, New York; Sunscription News Co., 

Chicago, . 
ADVERTISEMENTS — 
Sole Rerresentatives for the U S8.A.: Toe British anp CoLontaL 
Press, Inc, 1104, Cunard Building, Chicago and 150, 
Nassau street New York. 
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these instructions. 
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questions should be accompanied by the name and address of the writer. 
not necessarily for publication. but as a proof of ood faith. No notice 
whatecer can be taken of anonymous communications. 

oe We cannot undertake to return drawinss 01 manuscripts : we must 
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Labour Unrest in France. 


THE epidemic of strikes that has broken out in 
France is a natural consequence of the state of things 
existing since the Armistice. The demobilisation has 
not been so rapid as to release more men than are 
required for industries, and despite the difficulties 
of carrying on operations in factories, there is no want 
of occupation for the workers. The trouble arises 
mainly from a change in the aqperatives’ view of 
the industrial situation generally. During the war 
everyone earned particularly high wages, chiefly in 
the form of bonuses, and the belief that manufacturers 
realised huge profits has strengthened the men’s belief 
that they are not getting a fair share of the benefits 
accruing from their industry. They are making a 
general rule of a special case. If during the war big 
profits were sometimes made it was because makers 
had to run great risks; they had to lay themselves 
out for new manufactures which might or might not 
succeed, and there was always a chance of the pre- 
liminary labour and expense being lost. As soon as 
the Armistice was signed the conditions changed. 
There was very little work left for the factories, which, 
however, were kept going for the benefit of the work- 
people, and there will certainly be no opportunity of 
making good profits until the works are reorganised 
and run again under normal conditions. It is while 
industry is in this transition stage and makers are 
less able than ever they were to increase their 
obligations towards the men, that the operatives 
insist on concessions that manufacturers are not in 
a position to grant. The situation is further 
complicated by difficulties resulting, in a large 
measure, from the carrying out of a false economic 
policy. The cost of living in France has become 
absurdly high. This fact is attributed partly to an 
unnecessarily lavish expenditure of public funds 
which has considerably reduced the country’s wealth. 
The way in which the Government has been manipu- 
lating monopolies is also responsible for a lowering 
of credit. The purchasing power of money has fallen 
enormously. If credit could be maintained by a prac- 
tical policy of exchange the situation would be greatly 
alleviated, but when an attempt is made to restrict 
the country’s indebtedness by shutting out foreign 
goods the result is disastrous, unless similar goods can 
be produced at home. Unfortunately, despite all 
efforts to encourage new industries, the productive 
power is not sufficient to supply the needs. There 
is not enough raw material and it cannot always be 
transported to the consuming centres. There is a 
general cry that the transport arrangements are 
deficient. The defect is probably in the organisation, 
for there appears to be no lack of rolling stock. There 
are, however, so many factors tending to raise the 
cost of living, and so little hope of an early remedy, 
that the operatives take their stand upon this plat- 
form in claiming higher wages and other advantages. 
The result is that if the claims are conceded the cost 
of living will necessarily continue to increase. 

A disquieting feature of the strike is its general 
character. The Government anticipated the men’s 
demands by passing the Bill in favour of a forty-eight 
hours’ week, and in the engineering trades a covenant 
was signed whereby the employers and men agreed 
to abide by the new conditions, the only stipulation 
being that the shorter hours should not be accom- 
panied by a reduction in the total amount of wages 
paid. Within a week or two of the signing of this 
covenant there were evidences of a general unrest, 
which extended to the metallurgical branches, and 
partial strikes were declared against workshop dis- 
cipline until the whole of the factories were abandoned. 
The men demanded a forty-four hours’ week ; then 
they drew up a complete programme in the form of 
an agreement which they required employers to sign. 
There was to be no more workshop discipline ; 
employers were not to be allowed to make inquiries 





into the men’s character before engaging them ; 
all rules as to fines and other disciplinary measures 
were to be abolished; and wages were to be fixed 
upon a minimum basis. This minimum wage repre- 
sents an advance of about 150 per cent. upon what 
was paid before the war, and in the case of labourers 
the advance is something like 200 per cent. A very 
few small firms have accepted these conditions, but 
the great majority are holding out, and will certainly 
refuse to place themselves absolutely at the mercy 
of the men. The strike movement has extended to, 
or is threatened in, almost every branch of industry. 
First. of all, the bank employees went out and suc- 
ceeded in getting the greater part of their claims 
recognised ; then the employees of some of the 
department stores ceased work, and finally the Paris 
transport arrangements were held up by the tramway, 
omnibus and Metropolitan strikes. The movement 
at times threatened to assume a revolutionary 
character, but this feature has so far been resisted by 
the Confedération Générale du Travail, and except 
for a few incidents the strikes are being conducted 
with exemplary calmness. How long this moderation 
will last it is difficult to say. A good deal depends 
upon the attitude of the railwaymen who are dis- 
cussing the advisability of coming out on strike in 
sympathy with their comrades. The struggle has 
only begun and may last some time, for the industries 
cannot possibly stand the crushing burdens which the 
men are seeking to impose upon them. In the case 
of the coal miners the strike was of short duration, 
and at the instigation of the Government the coal- 
owners conceded the men’s claims to an eight hours’ 
day from bank to bank, and they are to participate 
in the profits to the extent of 25 per cent. of the 
amount accruing to the State. 

The immediate effect of the strike is to change com- 
pletely the Government policy with respect to impor- 
tations. It was hoped that the home industry would 
develop sufficiently to permit of the prohibition of 
imports being maintained until the country was able 
to satisfy its own needs. The recent strike at the 
sugar refineries has compelled the Government to 
make heavy purchases of foreign sugar, and as most 
of the industries are temporarily paralysed these 
importations will have to be extended; otherwise 
there will be an utter depletion of everything necessary 
to the existence of the country. The principle of 
free importations has already been accepted by the 
Government. By putting it into force as early as 
possible the cost of living, which is one of the main 
causes of the present trouble, will be reduced, but the 
effect will not be sufficiently prompt to provide any 
solution of existing difficulties. The free importations 
will certainly be accompanied by the raising of import 
tarifis to a level necessary for the protection of the 
new industries being established at home. Mean- 
while, much time has been lost, and it will be long 
before economical conditions adjust themselves suffi- 
ciently to remove the causes of friction between 
employers and men. 


State Railway Working Results in Germany. 


One of the leading problems of the present time 
relates to the question of the nationalisation of rail- 
ways or the conservation of the railway system as 
private property. When discussions arise concerning 
the advisability or otherwise of converting the rail- 
ways into State undertakings, the advocates of 
absorption by the nation refer in particular to the 
railways in Germany as an example of the profitable 
operation of this method of transport by the Govern- 
ment, and they contend that the financial results of 
State ownership and working there are, or have been, 
superior to those obtained by the privately owned 
railways in the United Kingdom. But can this 
contention be sustained or confirmed in the iight of 
the actual experience of that country ¢ 
present. moment the authorities in Germany, as 
represented by those members of the National 
Assembly at Weimar who hold the reins of govern- 
ment, are endeavouring to bring about a unification 
of the whole of the railway system throughout the 
country. In this connection it is well to recall the 
fact that the Prussian State Railways are operated 
in conjunction with those of Hesse under the title 
of the Prussian-Hessian Working Community, whilst 
the Bavarian, Saxony, Wurtemberg, and Baden 
State Railways are worked independently by their 
respective States, leaving out of consideration the 
less important systems of Oldenburg and Mecklen- 
burg as well as those of the Reichsland or Alsace- 
Lorraine. It is now hoped to amalgamate the 
railways into a single unit, and if the scheme is brought 
to maturity the smaller networks would have to 
follow the example. The combined system of the 
Prussian-Hessian railways represents—or represented 
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before the war—a total mileage equivalent approxi- 
mately to that of the railways in the United Kingdom. 
It is not, however, with the unification or amalgama- 
tion of the entire German railway network that we 
are concerned at the present time, but with the 
financial results of the working of the railways, and 
the Prussian-Hessian system is that which is most 
appropriate to consider in this connection. 

It is quite an easy matter for erroneous conclusions 
to be drawn from the railway returns published in 
Germany. The mistake apparently arises, or has 
arisen, from the confusion of the term gross surplus 
with that of net profits. Let us take, for instance, the 
Prussian-Hessian railways as representing the most 
extensive system in that country, and concerning 
which the actual results have just been issued for the 
series of years from 1913-14, whilst the Budget esti- 
mates are available for 1917-18, 1918-19, and 
1919-20. The financial year begins on April lst and 
the return for 1913-14 therefore represents the last 
year of peace, which was a favourable year for the 
railways. According to the official figures, the 
working expenses of the Prussian-Hessian combined 
railway system formed 69.2 per cent. of the gross 
receipts in 1913-14, and the gross surplus—gross 
receipts less working expenses—amounted to 6.39 per 
cent. of the average capital invested in that year. 
The ratio of working expenses to gross receipts 
increased to 79.7 per cent. in 1914-15, but declined 
to 71.1 per cent. m 1915-16, and reached 71.7 per 
cent. in 1916-17. On the other hand, the gross 
surplus receded to 3.59 per cent. of the average capital 
invested in 1914-15, but rose to 5.57 per cent. 
in 1915-16, and to 6.24 per cent. in 1916-17. 
It is this percentage of the gross surplus which has 
often been incorrectly assumed to represent net 
profits. At the same time, it is only fair to say that 
the gross surplus has frequently been referred to even 
in Germany as net profits. Let us see what became 
of the gross surplus in the normal year of 1913-14. 
One-third of the amount was placed to various reserve 
funds, including an equalisation fund, a fund for 
complementary and extension works, and a redemp- 
tion fund at the rate of 0.6 per cent. of the railway 
debt on a capital expenditure—on the pre-war basis 
of conversion of marks into sterling—of £615,750,000 
in 1913-14. The fund for complementary and exten- 
sion works must necessarily include expenditure on 
works of repair, maintenance, and renewals and pro- 
vision for depreciation. These appropriations reduce 
the percentage of the gross surplus of 6.39 per cent. 
to net profits of 4.25 per cent., and the amount 
represented by this percentage was applied to the 
payment of interest charges on the railway debt, 
whilst the balance was allotted to the credit of the 
Prussian Treasury for national purposes. 

The advocates of nationalisation may possibly 
contend that net profits of 4.25 per cent. on a railway 
system equivalent in extent to that in the United 
Kingdom show that the Prussian-Hessian railways 
yielded a better return on the capital than the average 
return on British railways in peace times, and also 
furnished a substantial sum in aid of the Prussian 
national exchequer. If this argument be adduced a 
very definite answer is forthcoming. The capital 
outlay on the Prussian-Hessian railways was only 
approximately one-half of that which the British 
railway companies were compelled to expend 
owing to rapacious landowners and speculators, 
parliamentary restrictions, and other burdens. If, 
however, the Prussian-Hessian railway system had 
suffered from similar causes and the capital expendi- 
ture for the identical mileage had been equal to that 
of the British railways, the German railways in ques- 
tion would not only be unable to yield a penny per 
annum to the Treasury, but the net sum available 
would be insufficient to defray the interest charges 
on the debt. This would have been specially the case 
in the normal year of 1913-14, and is a very important 
fact to be borne in mind in the case of railways which 
were financed by Prussian Consols at 3 percent. The 
redemption of debt at the rate of 0.6 per cent. 
is not a matter of any particular significance when it 
is remembered that the total sum annually applied 
to this purpose has been nullified by the constant 
increase in the railway debt, year in and year out, by 
an amount of from ten to twelve times the annual 
reduction ; in other words, the debt never decreases, 
but is always growing on a railway system which 
probably has no parallel in the world for the abund- 
ance and richness of the goods and mineral traffic 
which it has to transport. 








A nEw Portland cement factory is being built at Singa- 
pore, at a cost of about £100,000. The factory is to be 
housed in a large steel building purchased from the 
Karimon Rubber Company, on Karimon Island, adjacent 
to Singapore, which is being dismantled. 


Obituary. 





HUGH CALLAWAY. 


THE death is announced as having taken place on 


of the Woolston works of John I. Thornycroft and 
Co., Limited. 

Mr. Callaway, who was the second son of the late 
Mr. John Callaway, for many years solicitor to the 
South-Eastern Railway Company, was born in 1864. 
He was educated at Tunbridge School, and then spent 
@ year or so in Switzerland, after which he was 
apprenticed to Messrs. Denny, of Dumbarton. He 
then spent sufficient time at sea to obtain his Board 
of Trade certificate as chief engineer, after which he 
took up an appointment as superintending engineer 


one of the companies running a fleet of vessels on the 
rivers from Calcutta. During that period he had to 
carry out the construction of a new repair yard, 
including the provision of several large slipways. 
After ten years spent in India he entered the service 
of Messrs. C, and T. T. Pattison, of Naples, and was 
given charge of their engine works. 

It was in 1902 that Mr. Callaway joined John 
I. Thornycroft and Co., Limited, whose works were 
still at Chiswick. He acted at first as a technical 
director and manager, but when the firm transferred 
its marine work to Southampton he was appointed 
general manager of the Woolston Works. The posi- 
tion entailed very responsible and onerous duties, 
and during the war period the volume of work turned 
out was very great, the company being fourth on the 
list of all firms in the country for the yearly output 
of horse-power. 

Mr. Callaway was a member of the Southampton 
Harbour Board and chairman of the local Employers’ 
Association, to which organisation he devoted a great 
deal of time. While his position necessarily involved 
"differences of opinion with the trades union and labour 
representatives, there is no question that he was held 
by them as well as by those on the employers’ side 
in the highest respect and personal regard. 


EDWARD G. A. 


WE regret to have to announce the death of Mr, 
Edward G. A. Gobert, which occurred on May 26th 
at Ilford, efter an illness of short duration. 

Mr. Gobert was born at Abbeville, France, in 1857, 


GOBERT. 


the 31st ult. of Mr. Hugh Callaway, general manager | 


of the India General Steam Navigation Company, | 


The M.S. Ansaldo San Giorgio, 





We are glad to note that our ally Italy is taking y 

vigorously the construction of motor ships, and we P 

‘ r 4 were 

| recently afforded an opportunity of inspecting tho above. 

named vessel, which had just arrived at Glasgow from 
| Italy. 

The ship, which we illustrate herewith, is 394ft, lop 
over all by 51ft. 9in. beam, and on a loaded draught of 
24ft. Gin. has a deadweight capacity of 8100 tons, ghe 
was built for the Societa Nazionale Navigazione of Genoa, 
and is of the single-deck type, with framing so arranged 

| as to necessitate no hold pillars. 

The machinery is placed right aft, where also are the 
| quarters for the engineers. The engines are of the two. 
| eycle Diesel type, built by the Ansaldo San Giorgio Con. 
pany at Turin, in the works which used to be known ag 
the F.I.A.T., and the products of which were described 
by us in May, 1912, so far as the submarine design jg 
concerned. The present-day commercial design, however 
bears but little resemblance to its forbears, and a good 
substantial marine type of engine has now been developed, 
Each engine of the San Giorgio has four two-cycle, single. 
atting, port-scavenging cylinders of 630mm. diameter 
by 900mm. stroke, designed to give 1100 brake horse. 
power per set at 100 revolutions per minute. We may 
say here, however, that we have been given figures from 
| the official acceptance trial which show that the engines 

gave 1622 brake horse-power at 127 revolutions per 
minute for an hour, an overload of 47 per cent., while 
for 30 hours they carried an overload of 30 per cent. at 
116 revolutions per minute, the consumption being at the 
rate of 201 grammes per brake horse-power per hour, 
and 199.1 grammes per brake horse-power per hour respec. 
tively for the two load conditions. The engines should 
therefore have a very good margin for working at the 
designed figure of only 1100 brake horse-power, which 
gives the ship a speed of 11 knots. 

From the illustration on page 587 it may be gathered 
that the covers are massive steel castings held directly 
down on to the bedplate by big vertical columns, so that 
the cylinder barrels are relieved of all end stresses. Two. 
cycle engines give the very great advantage of sim. 
plicity in the cover, and here there are only the fuel injec. 
tion valve, the air starting valve, and the relief valve, the 
two former being operated by tappets from a cam shaft 
running along the upper part of the cylinders. This cam 
shaft also drives the scavenging air control valves by means 
of excentrics, and is shifted round for astern running, in 
the now generally recognised manner, by sliding the skew 
gear on the vertical driving shaft. This sliding of the 
skew gear is effected by a little air-driven servo-motor 
on the shaft of the left-hand one of the two hand wheels 
shown on the starting platform. The right-hand wheel 
is driven by another servo-motor, which rotates a shaft 
at the back of the engines, which by means of a cam path 
dise gives four different conditions—(1) all four cylinders 








THE MOTOR 


and was the only son of M. Charles Gobert, the friend 
of Charcot and director of the Saltpetriére and other 
great Parisian hospitals. He was first educated at 


Prince of the Asturias, afterwards Alfonso XII. and 
father of the present Spanish monarch. Subsequently 
he attended the Chaptal College and obtained his 
degree at the early age of seventeen. He came to 
England in 1878, and speedily became known as a 
technical writer in engineering and scientific journals 
under the pseudonym of ‘“ Merndk,” his speciality 
being locomotive engineering. For many years he 
was technical adviser to leading firms of patent 
agents at home and abroad, and was latterly em- 
ployed in the service of the War-office. A man of 
considerable erudition and a linguist of no mean order, 
his loss will be regretted by a large circle. 








Tue Ford Motor Company, Detroit, is about to build 
two new assembling plants in Europe, one at Cadiz, Spain, 
and the other in Copenhagen, Denmark. 





the Stanislas College, where he had for class-mate the | 








SHIP SAN GIORGIO 


| on air, (2) two cylinders on air and two on oil, (3) all four 
cylinders on oil, and (4) stop. 

| On this shaft are arranged cams which automatically 
| open the relief valves and so release all compression for 
starting up, another cam automatically opening the main 
air starting valve as required. Reversing is thus very 
simply effected, the first operation being to turn the one 
servo-motor to put the cam shaft in the ahead or the 
astern position, and then by manipulating the other wheel 
to put the control shaft in the first position, then in the 
second, and then in the third, when the engine goes away 
on oil, the control of the speed being further effected by 
the little handle above the cam shaft wheel which regu- 
lates the oil supply. The cam shaft driving gear is inside 
the big box casting forming the framing, so that a very 
simple-looking engine results. 

The large doors shown in the casing afford splendid 
access to all the parts, and as the guides are of the loco- 
motive pattern, that is, a double guide shoe on each side, 
all the crank pins are absolutely clear when the door 1s 
open, and perfectly accessible. The construction of the 
guides and connecting-rods is ona massive scale, and, until 
we saw the figures of the overload trials, gave us the 
impression of being very much too heavy for a simple 
1100 brake horse-power set. Telescopic tubes are used 


| 
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for water cooling the pistons, and we were much interested 
to note that the glands of these tubes were provided with 
a small hand wheel for adjustment, so that directly a 
leak appears the gland can be tightened up just sufficiently 
to stop the leak, while the engine is running. This is a very 
delicate admission of the possibility of leakage in this form 
of water service, but there are, of course, limits to which 
the screwing-up process can be carried. 

At the forward end of the engine there are driven from 
the main shaft the scavenging pumps, the three-stage air 
compressor, with a very nice arrangement of inter-coolers, 
the circulating water pumps for both the cylinder jackets 
and the pistons, and the lubricating oil pumps for forced 
lubrication, so that all the main engine auxiliaries are 
attached to the engine itself, and a very clear engine-room 
results. It should be mentioned here that, unlike the 
Sulzer engine, there is only a single ring of ports for the 
admission of the scavenging air, which is controlled by 
excentric-operated piston valves. The ports and the 
valve opening are so arranged as to give a super-charge 
of scavenging air. The scavenge ports open before the 
exhaust ports, but cannot admit the air, as the valve is 
still closed, and this valve does not open till the exhaust 
port has been open for an appreciable period, so that the 
exhaust gases have got good“ way ” on before the scaveng- 
ing air gets to work onthem. Thus diffusion is minimised. 
The scavenging air admission valve remains open after 
the exhaust ports are closed, so that air at a pressure equal 
to that delivered by the scavenging pumps blows into 
the cylinders right up to the moment when the scavenging 
ports are closed by the piston. The result is a super- 
charge of clean air, which should assist in obtaining high 
horse-power per inch of cylinder diameter. 

A novel piece of design, with a view to shortening the 
engine, is shown in the scavenging pumps. Two pumps 
are fitted, one above the other. The upper piston is driven 
from a central crank pin on the main shaft, the rod of 
which passes through the centre of the lower piston, which, 
in Its turn, is driven by two rods from a pair of crank pins 
arranged as in a Junkers engine, except that they are at 
right angles to, and not opposite to, the centre pin. This 
arrangement has the effect of giving four scavenge air 
deliveries per revolution, and so tends, to steady the flow 
of air. The centre rod is prolonged through the cover of 
the upper scavenge pump, and carries the piston of the 
low-pressure air compressor, the valve of which is con- 
trolled by an excentric. 

A separate fuel pump is fitted for each cylinder, and 
these pumps are coupled up to an Aspinal governor to pre- 
vent racing. It will be noted that a fly-wheel is 
fitted, It is of some 10ft. diameter, and must interfere 
a little with quickness of reversing. It is, of course, not 
absolutely essential for a four-cylinder two-cycle engine, 
but it appears to be justifiable in case one of the cylin- 
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ders should be placed hors de combat tor any reason. The 
ship’s auxiliaries, such as winches, &c., are all steam 
driven from two oil-fired Blake boilers in the engine casing. 

On the occasion of our visit the ship was being loaded 
with coal, and this fact brought before our minds the 
question as to whether there should be any limitation as 
to the nature of the cargo carried by Diesel-engined ships. 
With a coal cargo the dust penetrates everywhere, and 
must have a very different effect on a Diesel engine from 
what it has on a steam engine, as in the first case it is 
sucked into the most vital parts, whereas in a steam engine 
it is only really drawn in where it can do little but good. 
We have not previously seen this question discussed, but 
think that it is quite worthy of consideration. 

It should be added that the Ansaldo San Giorgio Com- 
pany, which built the ship, has now a big shipyard at 
Spezzia and a big engine works at Turin, and that both 
establishments have been kept very hard at work during 
the war in providing submarines and other types of ships 
which have helped to win victory for the Allies. 
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SHORT NOTICES. 


The Design and Construction of Aero-engines. By C. 
Sylvester, A.M.I.E.E. London: The Aeroplane and 
General Publishing Company, Limited. Price 6s. net.— 
The author of this book, we gather from his preface, held 
at one time the post of technical instructor to a well- 
known British motor car company making aero-engines, 
and as such was responsible for certain portions of the 
tuition of Air Force officers and mechanics. His qualifica- 
tions for this post were no doubt unexceptionable, but 
when he took to writing he obviously left them behind 
A few errors we might pardon, such as the statement that 
the boiling-point of water is 63 deg. Cent., a statement 
typical of some others into which the author has been 
trapped by the slovenliness of his literary style. But 
when we find him confusing British thermal units with 
Board of Trade units in a manner which leaves us in no 
doubt as to their identity in his mind, we begin to question 
his right to pose as an instructor. Our questioning 
increases when we find that to the author all pyrometers 
work on the same principle, that he knows only of the 
electrical resistance pyrometer and has never heard of a 
radiation pyrometer or a thermo-couple. Later on, when 
we notice a repeated failure to discriminate between the 
hardening, tempering, and heat treatment of steel parts 
and some altogether wrong statements regarding the value 
and object of copper-plating certain portions of aero- 








engines, we cease to question the point. The book, in 
brief, is a disordered jumble of incomplete, misleading, 
and frequently erroneous information, and should not 
be placed in the hands of anyone likely to be influenced 
by it. 

Aeroplane Construction. By Sydney Camm. London : 
Crosby Lockwood and Son. Price 7s. 6d. net.—This 
little book—it runs to but 134 5in. by 8in. pages—is so far 
as it goes a clearly written well-illustrated elementary 
account of the how and why of aeroplane construction. 
It is not concerned so much with the theory of flight or 
actual aerial navigation as with the practical aspects of 
aeroplane construction which present themselves to the 
designer and builder. The book was written under the 
shadow of the Censor’s rule, and, accordingly, is not quite 
as full and free in what it discusses as it might be if it had 
been written more recently. It has, in addition, several - 
other shortcomings for which the same excuse can hardly 
be advanced. The chapter on control systems, for instance, 
is altogether too scrappy, and in several respects a little 
misleading. To take an example: The presence or 
absence of balancing areas on control surfaces is not, as 
the author would lead the novice to believe, a mere matter 
of preference on the part of the designer. Large machines 
have balanced elevators, &c., because without such added 
areas the control of the machines would be beyond the 
strength of the pilot. The absence of balancing areas in 
the majority of fast single-seater scouts arises from the 
fact that if present the pilot might quite readily operate 
the controls so quickly that he would wreck his machine. 


BOOKS RECEIVED. 


Elements of Graphic Dynamics. By Ewart 8S. Andrews. 
London : Chapman and Hall, Limited. Price 7s. 6d. net. 

The Permanent Way Handbook. By Capt. S. C. Clayton, 
late R.E. London: E. and F. N. Spon, Limited. Price 
6s. net. 

English Reference Literature. London: Joint Com- 
mittee of Russian Co-operative Organisations in London, 
38-40, Finsbury-pavement, E.C. 2. 

Zooms and Spins. An Army Pilot's Light and Shade 
Impressions. By Ratbird. London: Sampson Low, 
Marston and Co., Limited. Price 3s. 6d. net. 

Jane’s Pocket Aeronautical Dictionary, with a Glossary 
of English and French Technical Terms. Four large-scale 
plans of Flying Machines and Memoranda. Extracted 
from all the World’s Aircraft. Founded by F. T. Jane. 
Edited by C. G. Grey. London: Sampson Low, Marston 
and Co., Limited. Price ls. 6d, 
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A Large Spot-welding Machine. 





In that article of the series on “‘ Electric Welding and 
Welding Appliances ” in which we dealt with the machines 
and processes of Pontelec Welding Patents, Limited,* 
we made mention of having seen the drawings of a large 
spot-welding machine which was, at the time the article 
was written, under construction. The machine has now 
been completed, and it is believed by its makers to be the 
largest spot welder of its type which has up to now been 
constructed for commercial purposes in this country. 
The particular work which it was designed to perform is 
the spot welding of tubes in 5ft. lengths made of }in, 


| eyebolt in Fig. 1—register with holes in the side frames— 


| is taken on four pins, one at each corner. 
| 2in. in diameter, and hence of ample strength to support 


desired to have the arms vertical, the weight of the body 
| of the machine is taken by means of a crane, the hook of 
| which is passed through the eye bolt seen at the top. 


The 
supporting pins can then be withdrawn, and the body of 
the machine is allowed to hinge down so that it enters the 
space between the side frames of the base. When the 
stakes are vertical, holes in the body of the machine—one 
of which is seen at the top, just to the left of and below the 


one of which is seen at the right top corner of the side frame 


in Fig. 1—and the pins, which were removed just before | 


lowering commenced, can be inserted. When in either 
the horizontal or vertical positions the weight of the body 
The pins are 

















FIG. 1—PONTELEC SPOT WELDER WITH STAKES ARRANGED HORIZONTALLY 


steel plates, and having an internal diameter as small 
as 8in. Naturally, however, larger diameters can be dealt 
with. In the two views of the machine which are given 
in Figs. 1 and 2 it will be observed that the design is such 
that the stakes or arms can either be used in a vertical or 
a horizontal position. The body of the machine is hinged 
to the bed by bolts, one of which, with its nut, can be 

















FIG. 2—THE WELDER WITH STAKES ARRANGED 
VERTICALLY 


seen at the left top corner of the side frame in both illus- 
trations. When the stakes are horizontal the body is held 
in position by means of two eye-holed pins, which pass | 
through holes in the side frames and enter similar holes 
formed, one on one side and the other on the other of the 
framework of the body of the machine. When it is 





* See our issue of March 14th, 1919. 


the heavy weight of the body. The total weight of the 
machine is, we may say here, in excess of 4} tons, some 
14 tons of which is represented by copper. 

The construction of the machine will be readily seen 
from the illustrations. The bed is made up of two side 
plates and two end plates, all of cast iron, and all bolted 
securely together. The body part, which supports the 
stakes or electrode arms and contains the transformer, is 
composed of cast iron end pieces separated by and bolted 
to cast iron pillars, which are star-shaped, in cross-section. 
The transformer-core is built between and is supported 
by these pillars. The end pieces have each cast in the 
centres of their ends semi-circular channels, which are more 
or less in the form of plummer blocks, and which are 
machined to a radius of 3#in. so as to receive the stakes. 
The latter, which are 6jin. in diameter, are secured in 


Le 


| Hecla manganese steel bull-headed railway rails, weighin 

95 lb. per yard and rolled in accordance with the Britise 
Standard Specification, were employed. As showing the 
degree of stiffening imparted to the arms by the rail rein. 
forcement we may say that we understand that with a 
load of from 10 ewt. to 15 cwt. at 5ft. extension the 
“spring” does not exceed jin. The arrangement of 
both top and bottom arms is shown in Fig. 3. Both 
arms are of the same diameter, and both are machineq 
so that they can be slid backwards and forwards in their 
bearings when the caps of the latter are slacked off. The 
top arm has an extreme length of 7ft. 3in., and is jaralle| 
from end to end. The rail reinforcement is taken to 
within 3in. of the extreme forward end, and it projects 
lin, at the rearend. The lower arm has an overall length 
of 7ft. 9}in. Its sides are parallel for a length 5ft. lip, 
from the rear end, and in the remaining 2ft. 84in. the sides 
of forward portion are machined off taperwise until, ag 
may be seen in the drawing, the distance between them is 
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FIG. 4—-ARRANGEMENT OF ELECTRODE SLIDE 


only 4in. Two inches from the extreme front end a vertical 
hole 2in. in diameter is drilled for a depth of 43in. for 
the reception of renewable electrodes, the projection of 
which above the top of the arm can be adjusted by means 
of aset screw lin. in diameter, for which a tapped hole is 
formed concentrically with and at the bottom of the 
hole containing the electrode. A }in. slot is cut vertically 
in the end of the arm for a depth of 64in., and a horizontal 
hole is drilled in the arm at a distance of 4in. from its end, 
so that by meané of a bolt and nut the electrode may be 
firmly gripped. The rail reinforcement is only taken to a 
point 94in. of the front end, the remainder of the arm 
being copper. There is a projection of lin. of the rail at 
the rear end, as in the upper arm. The lower arm has 
two grooves lin. wide and lin. deep, with their bottoms 
curved to 4in. radius, formed one on each side of the hori- 
zontal diameter. These grooves are intended for the 


accommodation of pipes for carrying weter for cooling 
purposes should they be found necessary. 


We gather, 
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FIG. 3—UPPER AND LOWER STAKES OR ARMS 


position by means of caps bolted on in the same manner 
as are the caps of bearings. The caps at the front side of 
the machine—that is, the side from which the stakes pro- 
ject—are of copper, and to them are connected the ter- 
minals of the secondary winding of the transformer. The 
caps at the back side are of, cast iron, since they are not 
required to carry any current. The primary of the trans- 
former is furnished with ten tappings, so that a wide range 
of welding speeds is obtainable. 

As it was necessary for the machine to have such a 
wide reach as 5ft., special consideration had to be given 
to the construction of the stakes. It was realised from | 


| the outset that pure copper alone would not give the 


“ 


requisite stiffness, but would have excessive “ spring.” 
On consideration, it was decided to use cores of man- 
ganese steel with electrolytic copper, containing a small 
amount of silicon, cast onthem. For the cores Hadfield’s 


however, that, so far, artificial cooling has not had to be 
resorted to, the large mass of copper in the arms having 
proved ample for the conduction away of the heat during 
working. It should be mentioned, though, that up to the 
present the machirie has not been worked to its full 
capacity. The maximum energy at the disposal of the 
Pontelee Company for testing purposes is only 50 kilovolt- 
ampéres. With that amount of energy we understand 
that the machine has satisfactorily welded }in. plates—or 
an added thickness of 4in.—with the arms fully extended. 
It is thought probable, however, that when sufficient power 
is available the machine will readily weld two 4in. plates— 
or an added thickness of lin. The current regulation is 
such that, at the other end of the scale, sheets as thin as 
No. 22 gauge can be dealt with. 

The makers point out that it is not, of course, necessary 
that the electrode-carrying arms should be circular in 
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ection. In the present case the form was practically 
; ttled by the fact that the tubes, which the machine was 
er cially designed to weld, were only 8in. in diameter. and 
it was desired to have the gap adjustable in h ig)t. 
It will be understood, of course, that by slacking away 
the caps holding the arms in position the length of p ojec- 
tion of the latter can be altered at will. We gather t.at 
the minimum projection gives a free reach of only about 


othe upper electrode arm remains, as may be gathered 
from the illustrations, rigid, and is not moved up and down, 
gs in some forms of spot welders. It is the electrode 
which is reciprocated, and the means by which the recipro- 
cation is effected is clearly shown in Fig. 4. It will be 
observed that the electrode A, which is 2in. in diameter, 
jg inserted in a hole drilled in the extremity of a solid 
copper sliding piece B. The latter, which has, in cross- 
section, the form of a truncated cone, fits into and can be 
moved up and down or backwards and forwards, as the 
case may be, in a slide of exactly similar shape as itself, 
which is formed by a body C and a cap D, the latter being 
securely attached to the former by means of screwed bolts. 
The sliding piece, body, and cap are of copper, the studs 
of brass, and the nuts only of iron. The extremity of 
the upper electrode arm E fits into a boss F formed on the 
body C, and, since there is a slot G is cut in the periphery 
of the latter, the electrode arm can be gripped tightly by 
means of the bolt and nut H. 

Housed in a channel formed in the sliding piece C is a 
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FIG. 5—ARRANGEMENT OF TRANSFORMER 


spring J, and arranged in a channel 2}in. wide and jin 
deep cut in the sliding piece is a toothed rack K, which is 
furnished at its upper end with a right-angled extension L. 
The latter is bored and tapped to receive the screw M, at 
the end of which is an enlarged portion N, which impinges 
on the top of the spring J. By means of this arrangement 
any desired initial compression may be put upon the spring. 
Meshing with the toothed rack is a toothed pinion O, which 
is keyed to the shaft P. The shaft can be rotated hy 
means of the lever seen in Figs. 1 and 2, the balanced 
weight on which is so arranged that the tendency is always 
to draw the upper electrode away from the lower. It will 
be understood that the effect of moving the lever is to 


push the electrode down on to the work, further depression | 
giving greater compression to the spring, and hence greater | 


pressure on the work. The makers point out that, of 
course, any other mechanical means of exerting the 
pressure necessary for welding, as well as compressed air 
or hydraulic pressure, can be applied to take the place of 
the mechanism illustrated. 

The winding of the transformer is for 50-period alter- 
nating current at 160 volts, though, naturally, any ot] er 
winding to suit different conditions can be applied. lle 
primary circuit is closed and opened by means of a fcot- 
Operated switch. In Fig. 5 we ahow the outline of tle 
arrangement of the transformer for a machine of similir 
siz+ to that described in the foregoing, but with a per- 
mMiient base for horizontal work only. The electrice: 
coanections are, however, identical in both cases. 








Road Scarifier. 





A Form of road scarifier in which special efforts have 
been made to take full advantage of the weight of the 
roller to which the machine is attached, in keeping the 
tin>s well into their work, is shown in the accompanying 
illustrations, The scarifier, which is known as the Allen 
8n1 which is made by the Oxford Steam Plough Company, 
Limited, of Cowley Works, Oxford, also possesses the 
m>rits that the stresses which it imposes on the roller are 
well distributed, while arrangements are made for absorb. 
Ing. as far as possible, vibrations caused by tearing up the 
surface of the road. : 

lhe general view of the machine given above shows how 
the working point of the tines is brought forward right 
under the curve of the rear roller until it is within 2ft. 
~# the axle, so that as much weight as possible can be 
peste to bear on the searifier without putting undue 
uct on the tender of the machine. The tines are 

tol In & cast steel frame shown in Fig. 1, from which it 
will be seen that the tool-holders project well forward. 


THE ALLEN ROAD SCARIFIER 


THE OXFORD STEAM PLOUGH CO., LIMITED, OXFORD, ENGINEERS 

















A pair of wedges is used to fix each tine in its box and | of life in this way, and if new wheels are steel plated in the 
enables the tools being withdrawn upwards, instead of it | first instance they will, the makers assure us, outwear 
being necessary, as is the case with some forms of scarifier, | three or four pairs of standard cast iron wheels. 

to run the roller over a gully or other hollow and draw out | 
the tines downwards. The two wedges are tapered in 
opposite directions and can thus be tightened or loosened 
by a hammer from above. The frame of the tool-holder 
is machined on both faces and slides inside a main casting, 
which also has machined faces. The main casting is well fps 
stiffened by deep ribs and is tied to the outside end of the | While there are twe turbo-generator plants of 70,000 
back axle by a pair of rods, while the bottom, inside, corner | kilowatts maximum capacity in the United States, that at 
is stayed to the fire-box with another stout rod. Besides | the Government nitrate plant is the more interesting. 
these attachments the scarifier is bolted to the side and|It is of the reaction, cross-compound triple-cylinder, 
bottom of the tender, with wooden blocks interposed to act | 88-stage parallel-flow type, and has a continuous capacity 
as cushions and to localise vibration. On the top of the | of 60,000 kilowatts. There is a single-flow high-pressure 
main casting there is mounted a set of cast steel bevel turbine operating at 1890 revolutions, with two semi- 
gearing, for operating the nut of the screw used to force double-flow low-pressure turbines operating at 1200 revo- 








A 70,000-KILOWaTT TURBO-GENERATOR. 
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FIGS. 1 AND 2—TINE FRAME AND TINES 


the tines into the road surface. The thrust of the screw , lutions, and three generators carrying equal proportions 
is taken by a large ball bearing and the gearing gives | of the load. Steam at 275 lb. pressure and 200 deg. Fah. 
sufficient purchase to enable the attendant to drive the | of superheat is admitted through two 18in. headers. The 
tools into the very hard surfaces which roads possess | receiver pressure is 62 Ib. at 60,000 kilowatts. The inlets 
nowadays. The weight of the sliding frame is partially | to the low-pressure units are 32in. cliameter. In the high- 
balanced by means of a pair of coiled springs arranged pressure unit the blades are from 4in. by lin. to 9in. by 
between the slides. | 1}in., while in the low-pressure units they are from 4in. by 

Within recent years road surfaces have become so hard | jin. to 18in. by l3in. Of the 88 stages or pressure drops, 
that it is the practice of the Oxford Steam Plough Com- | 44 are in the high-pressure unit. Under operating con- 
pany not to fit a scarifier with more than two tines on a | ditions the vacuum is 29in. Excitation for the main 
10-ton roller. Three sizes of the machine are, however, | generators is furnished by a 90-kilowatt machine for the 
being made—with one, two, and three tines—--the smallest | high-pressure unit and a 115-kilowatt machine for the 
size being most suitable for use in conjunction with patch- | low-pressure units, each of these being of 40 volts. There 
ing rollers of the Mann type. are four condensers of 25,000 square feet cooling area, 

Another class of work in connection with road rollers | with 3lin. inlet openings below the exhaust openings of 
for which the Cowley Works have been specially equipped | the turbines. The auxiliaries include four circulating 
is the lagging of roller wheels with steel plate. Cast iron | pumps with a capacity of 44,000 gallons per minute, 





wheels which have been worn out can be given a new lease | four dry vacuum pumps, four condensate pumps, & water 
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pump for cooling the oil, and three blowers for cooling the 
generators. The overall dimensions are 53ft. by 56ft. in 
floor area and 19ft. 3in. in height, and the total weight is 
1300 tons. 








Power from Tidal Waters. 


Aw ingenious scheme for harnessing the tidal waters 
of two or more rivers to obtain a continuous supply of 
electrical power has been evolved by Mr. J. Smith, of 
J. Smith and Co., engineers, Glasgow. For this purpose 
Mr. Smith proposes to construct a dam across each river, 
and install hydro-electric power plant which would be 
operated by the flow of water from one side to the other 
side of the dams. There must also be a definite time rela- 
tionship between the tides of the rivers. Considering 
one of the rivers at high tide with the dam gates open, 
the water would be at the levels A, B in Fig. 1. The dam 
gates are then closed, and at half tide, three hours later, 
the water will be at the levels A, C.. The water turbines 
are now started, and the flow of water through the tur- 
bines is adjusted so that for the next three hours the power 
plant is driven at constant head, the water finally reaching 









Sea-Side 
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FIG. 1 


the levels D, E. It is then necessary quickly to adjust the | 
water during the turning of the tides to the levels F, E 

by opening all the sluice gates of the dams. The gates are | 
then closed, and in the next three hours the water will | 
rise on the sea side to level B—-Fig. 2. The water turbines | 
can then again be operated at constant head for three | 
hours, while the water rises from the levels B, C to the 
levels D, E. The dam gates are then opened and water 
must then pass quickly to the river side of the dam, so | 


that the river is raised to level F, which corresponds to 

high tide. The operations just described would then be 

repeated, and it will be seen that the turbines for the one 

river can be worked at a constant head equal to half the | 
rise and fall of the river for three hours from half tide to 

low tide, and again from half tide to full tide. Considering 

now the second river, it is chosen with.its tides lagging 

or igading the tides of the first river by three hours, so 

that the idle periods of the plant installed on the first | 
river correspond to the working periods of the plant on | 
the second river. Therefore, by choosing the rivers so that 

the tidal powers are approximately equal, a continuous | 
supply of power can be obtained, the two sets of generators 

being connected to one system of high-tension mains and 

working in parallel during the change-over periods. 


As an example of the magnitude of the power involved | 
in these tidal waters, we may cite the figures given for a 
scheme utilising the river Severn, the river Dee, the 
Menai Straits and the river Mersey. The rise and fall of | 
the river Severn at Portishead is taken as 34ft., and, as | 
explained, only half that fall—17ft.— is used, the other half | 
making the head which is kept during the whole time the | 
turbines are working. The volume of water used at this 
head is 74.5 miles in length by one mile broad by 17ft. 
deep. The amount of water constantly passing over the 
fall for three hours averages 187,921,251 cubic feet per 
minute, and allowing for the efficiency of the turbine, this 
corresponds to approximately 4,770,000 horse-power. 
Turning to the other rivers, the river Dee, the Menai 
Straits,and the river Mersey would be grouped together 
to supply power alternately with the river Severn. 
In the case of the Dee, North Wales, which has 28ft. rise | 
and fall, a constant head of 14ft. is ensured. The volume | 
of water used at this head during the three hours’ run— 
approximately 15 miles long by 4 miles broad by 14ft. 
deep—will average 123,099,300 cubic feet per minute. | 
As regards the Menai Straits, a head of 14ft. of water is © 
again available, with an average displacement of 47,687,733 


A New Water Tap. 





AN improved tap for controlling the supply of fiuids 
has been patented and recently put on the market by 
Tonkin, Collins and Co., Limited, of 20, South Hill Park, 
Hampstead, London, N.W.3. The form in which it has 
been brought to our notice is that of the ordinary domestic 
water tap, but the inventors claim that the same principle 
can also be applied to large stop valves. 

In the ordinary water tap in common use it is necessary, 
when it is desired to examine or renew the washer, to cut 
off the water from the mains and, notinfrequently, toempty 
a cistern as well. The idea of the invention under con- 
sideration is to do away with that necessity. It has been 
brought about by the addition of an auxiliary valve to 
the ordinary working valve. 

The construction of the tap is clearly shown in the 
accompanying engravings, Figs. | and 2. In outward 
form the tap is very similar to the ordinary tap, and it 
operates so far as the turning on and off of the water is 
concerned in a precisely similar manner, the valve A with 
its washer B being raised from, or screwed down, on to its 
seat C by the revolution in one direction or the other of 
the spindle D. Actually, however, there are considerable 
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differences between the two taps. In that under con- 
sideration there is, first of all, the sleeve E, which, besides 
providing the seating for the main valve A, has several 
other functions. It is, as will be obsefved, closed at its 
lower end, but is furnished with holes which are in com- 
munication with the inlet chamber and permit, when the 
valve A is raised, of the flow of water past that valve and 
through holes in the upper part of the sleeve above the 
valve to the delivery orifice of the tap. The sleeve E is 
provided with a milled flange E! at the top and with an 
accurately turned flange E* at the bottom. It is also 
externally threaded to allow of its being screwed into the 
body of the tap. Its lower portion is turned to fit a dia- 
phragm F of irregular cross section, which, besides dividing 
the body of the tap into two compartments, serves two 
other purposes. In the first place, the upper surface G 
is turned so that when the sleeve E 1s screwed home the 
flange E* beds firmly upon it and prevents the flow of 
water from the inlet to the outlet of the tap when the valve 
A is closed. The lower surface H is also machined so as 
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amount will evidently be very slight and it will entirely 
cease when the auxiliary valve J is brought up againgt its 
| seating H by the continued unscrewing of the sleeve R 
With the valve J closed no water can flow through the 


tap and the valve A can be safely removed. 


! 








Aeronautical Notes. 





Long Voyage by the R 34.° 


Tue rigid airship R 34, built by Messrs. Beard. 
more at Inchinnan, was recently handed over by the 
builders to the Government, and on the evening of the 
28th ult. left the Glasgow area to proceed to the aerodrome 
at East Fortune, Haddingtonshire. The voyage, it was 
expected, when the vessel started, would not occupy more 
than two hours. As it turned out it extended to twenty. 
one hours, low clouds and fog resulting in the crew com. 
pletely losing their whereabouts and finding themselves 
well out over the North Sea. Later on they succeeded 
in picking up the aerodrome and cruised over it all night 
in expectation of being able to land in the morning. The 
fog, however, persisted. In the course of the next day 
the airship travelled as far south as Howden in Yorkshire, 
but was unable to land. At about | p.m. it passed over 
Hawick, where it narrowly encountered a sea patrol air. 
ship. The crew, numbering thirty-one persons, including 
General Maitland, Director of Airship Services, and 
Colonel Hicks, the Admiralty airship pilot, were by this 
time becoming exhausted from lack of food, for they had 
brought no supplies with them ; but at 3.30 p.m. on the 
29th their anxiety was relieved by the sight of Berwick 
Law, a landmark near the aerodrome. At the second 
attempt the aerodrome staff succeeded in catching the 
landing ropes, and the airship crew, greatly exhausted, 
alighted safely. It is understood that the R 34 is now 
being prepared for a cross-Atlantic voyage. Her unpre. 
meditated flight of the 28th—29th ult., if nothing else, was 
in some ways an excellent test of her fitness for such an 
undertaking. 


“The Fastest Aeroplane in the World.” 


It is claimed for the Fiat B R type of biplane, to 
which we made a brief reference in these notes in our issue 
of May 30th, that it is the fastest machine in the world, 
and it would certainly seem that the claim is justified. 
The machine was designed just before the close of hostilities 
for long distance, high-speed bombing work and is equipped 
with a Fiat twelve-cylinder water-cooled engine develop- 
ing 700 horse-power and driving a tractor screw I 1ft. 3in. 
in diameter. It has a wing span of 5lft. 9in., a chord of 
7ft. 9in., and an overall length of 32ft. Its weight when 
empty is 2} tons, and its useful load 1} tons. During an 
official trial it developed, we understand, a horizontal 
speed of 158 miles an hour, and has since attained a speed 
of 163 miles. With three passengers on board it recently 
climbed to 23,786ft. in twenty-four minutes, thereby 
establishing a world’s record. This truly remarkable 
figure, it will be noticed, works out almost exactly to an 
average climab of a thousand feet per minute. Under 
official observation, carrying presumably its full useful 
load of a ton and a-half, its climbing speed is reported 
to be as follows :—1000 m. in 3 min. 45 sec.; 2000 m. in 
7 min. 30 sec.;},3000 m. in 12min. 30 sec.; 4000 m. in 
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cubic feet per minute. Finally, for the Mersey, where the | to form the seating for the auxiliary valve J, which is 18 min. 16 sec.; and 5000 m. in 27 min. From these figures 


tide is 26ft., there is a constant head of 13ft. of water, and 
there, it is stated, the water displaced is 99,977,710 cubic 
feet per minute, corresponding to an average mileage of 
40 miles long by.1 mile broad by 13ft deep. Conse- 
quently the total power to be obtained from the group 
will average 5,650,000 horse-power. The continuous 
horse-power is therefore 4.77 millions for the river Severn | 
and 5.65 millions for the river Mersey group, but it is | 
suggested that the mean value, 5,210,000 horse-power, could 
be maintained continuously by arranging the larger capa- 
city plant to assist the smaller unit. There appears to be 
a certain flexibility in the system on account of the surplus 
water available at each end of the working period of the 
turbines. The Mersey is taken as 3 hours 50 minutes 
behind the Severn at high water and 50 minutes behind 
the Dee and the Menai Straits. 

We understand this scheme has been submitted fof 
consideration to the Water Board Committee of the Board 
of Trade. Assuming that such large rivers could be em- 
ployed for this purpose and that the scheme is quite 
feasible, it is claimed that the average cost per horse-power 
of plant and cables installed would be somewhat less than 
£17—about half the figure recently given for the develop- 
ment of the waterways in Scotland—and that the cost of 
eleetrical energy would be comparable with that obtaining 
in countries possessing large hydro-electric installations, 





screwed on to a boss K formed at the lower end of the 
sleeve E. This valve J is screwed into position when the 
tap is made, being inserted through a hole in the under: 
side of the body of the tap, which, when the valve has been 
screwed home and securely soldered to the boss, is closed 
by the insertion of the screwed plug L. The latter, in its 
turn, is then soldered or brazed so as to prevent the egress 
of water. The upper part of the sleeve E is internally 
threaded so as to receive the screwed member M, which 
is nut-headed, is pierced centrally with a threaded hole for 
the accommodation of the threaded valve spindle D, and | 
is furnished with a packed gland in the ordinary manner. 
The action of removing the valve A for repair or renewal 
without having to turn off the water from the main can 
now be understood. Starting with the valve A tightly 
closed the nut-headed part M is unscrewed by means of a 
spanner. Generally speaking, this operation has the 
effect of unscrewing the sleeve E as well. If it does not 
then that sleeve is unscrewed by means of its milled head. 
As alternatives the inventors suggest the placing of a grub 
screw in the outer rim of M, so as to impinge on the flange 
E' or of so constructing the tap that the nut-headed part M 
screws on to the outside of the sleeve or jacket. The effect | 
of lifting the flange E* from the seating G may be to allow 


it may be deduced that the “ ceiling’ of the machine, 
under the conditions of the official test, occurs at about 
20,000ft. In an unofficial trial, we understand, it has 
recently risen to 4000 m. in 16 min. As we have already 
recorded, a development of the B R machine is now being 
prepared at Turin for the Transatlantic flight. 


American Airships. 


From an account in an American journal of the 
United States airships of the small ‘‘ Blimp” type we 
learn that the American Navy Department took up airship 
work in @ serious manner shortly before the country 
declared war on Germany. The first airships to be 
designed were small single-engined examples and were 
copied, it is said, from the British ‘“‘ Blimp” pattern, 
a smuggled picture postcard and some information from 
a returned traveller providing the data. They were 
164ft. in length and had a gas capacity of 84,000 cubic 
feet. With a 100 horse-power Curtiss engine they are 
stated to have developed a speed of 45 miles an hour 
and to have had a range of 500 miles at full speed. Their 
chief work consisted of anti-submarine patrolling and 
convoying. . It was impossible, however, for them to g0 


a small amount of water to flow at first between the dia- | very far out to sea, and in consequence the “ C” class of 
phragm F and the lower part of the sleeve E, but the | airship was designed. These later vessels have a length of 
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about 192ft. and @ gas capacity of some 160,000 cubic feet* at £16 5s. to £16 10s., figures which are not regarded, 
They are driven by two 150 horse-power Hispano-Suiza Provincial Letters. remarkable to state, by producers as remunerative. Strip 


ines—in some cases by two 120 horse-power six- 
eylinder Union engines—and have a speed of about 60 miles 
an hour. It will be recalled that one of these airships— 
the C 5—was detailed to accompany the American flying 
poats on their Transatlantic flight, and that she succeeded 
in reaching her station at St. John’s after flying over a 
thousand miles from Long Island in about twenty-six 
pours. Soon after her arrival, however, she was blown 
away from her moorings and was lost at sea after the crew 
failing to deflate her had escaped. This vessel, the C 5, 
was driven by two Union engines and carried, it is believed, 
250 gallons of petrol. At full speed her engines consumed 
some ten gallons of fuel each per hour, so that in still air 
at full speed she should have had a radius of about 
730 miles. Running the engines alternately a speed of 
40 miles, it is stated, would have been attained, and the 
period of action would have been seventy hours. The 
vessel was equipped with a car 40ft. long, hung 18ft. below 
the envelope. She carried wireless telegraphic and tele- 
phonic equipment, electric lighting plant, and a 6in. 
searchlight. 


The Tarrant Triplane. 


In confirmation of the opinion we have already 
expressed regarding the fundamental soundness of the 
Tarrant system of wing rib and fuselage construction, we 
are enabled to state that after the accident to the Tarrant 
triplane the fuselage, with the exception of the nose end, 
was found to be as sound as when first constructed. The 
fuselage was sawn apart and was pulled into a horizontal 
position with the aid of a traction engine. Even after 
the shock of the accident and the stress thrown upon the 
members by this treatment, all the longerons and circular 
ribs of the fuselage were, we learn, quite undamaged. 
The accident reduced the nose end to splinters, but it is 
to be noticed that the nose was but a shell to seat and 
shelter the pilots, and was structurally a separate item 
from the fuselage proper. We are glad to learn that all 
the surviving members of the crew are progressing well, 
and especially Captain Wilson, who is now in no danger of 
losing his leg. 








NORTH-EAST COAST INSTITUTION. 


Iv was announced in the circulars convening the general 
meetings for March and April that the Council of the 
North-East Coast Institution of Engineers and Ship- 
builders had decided to hold a Summer Meeting in July 
next. We are now informed that the dates of the meeting 
have been definitely fixed for July 9th, 10th and 11th next. 
_In view of the circumstances under which it is to be held, 
and having in mind that the last Summer Meeting was 
held on the eve of the war—July, 1914—it has been 
decided to designate this Summer Meeting, Victory 
Meeting. 

The proceedings on July 9th will include the presenta- 
tion of the Diplomas of Honorary Fellowship of the 
Institution to certain of its distinguished guests. Papers 
will be read by Lady Parsons and Mr. A. H. J. Cochrane. 
In the evening of the same day a banquet will be held. 
On the 10th, papers will be read by Lord Weir of East- 
wood, Professor McLennan, Lieut.-Commander Wilkinson, 
and Sir Dugald Clerk. A reception will be given by the 
Lord Mayor of Newcastle in the evening. On the 11th, 
Mr. M. C. James and Mr. Launcelot E. Smith will deliver 
their paper on “‘ Ship Repairing during the War,” and Mr, 
G. Constantinesco his paper on ** Transmission of Power.” 








CATALOGUES. 





JosErH SANKEY AND Sons, Limited, Bilston.——Illustrated 
pamphlet describing the firm’s metallic lifebuoys. 

GREENE, TWEED AND Co., New York, U.S.A.—TIllustrated 
pamphlet dealing with Palmetto self-lubricating packing. 4} 


Broom and Wane, Limited (Hyatt Roller Bearing Depart” 
ment), High Wycombe.—Illustrated leaflet showing variou® 
types of standard fittings for line shafting. 


W. Grapweri anp Co., Limited, Barrow-in-Furness.— 
Pamphlet entitled ‘* Ships’ Life-saving Equipment,” and con- 
taining illustrated descriptions of Perry and Chambers’ reversible 
pontoon life-raft, buoyant deck seats, and buoyant apparatus. 


Tue CaMBRIDGE ScrentiIFIc INSTRUMENT Company, Limited. 
—List No. 114, illustrated descriptive catalogue of glass 
thermometers for industrial purposes ; and List No. 195, illus- 
trated descriptive catalogue of electrical distance thermometers. 


ALLoy WELDING Processgs, Limited, 149, Leadenhall-street, 
London, E.C, 3.—‘* Electric Are Welding,” illustrated pamphlet 
dealing with ‘* A.W.P.”’ electrodes for electric are welding, and 
containing discussions of the various systems of electric welding 
In tse, 


Tue Moror Ratt AND TrRaMcaR Company, Limited, Simplex 
Works, Bedford.—Illustrated descriptive book dealing with 
Simplex petrol locomotives of various powers and for narrow, 
standard, and wide gauges. A short reference is also made to the 
war work ot these locomotives. The publication is exceedingly 
well got up and illustrated. ° 


Tae Parsons Moror Company, Limited, Southampton.— 
Well-illustrated booklet entitled ‘‘ Industrial Installations,” 
being a collection of illustrations and designs showing the incor- 
poration of Parsons engines with various descriptions of 
stationary and portable plants, including self-contained electric 
generating sets of various types and for different purposes ; 
portable fire plants ; self-contained pumping sets ; self-contained 
alr compressors ; self-contained engines and pulley plants; 
locomotives ; railway traversers; agricultural power units ; 
aerial ropeway driving plants; disinfecting plants; stone 
crushers ; small central power stations, &c. 








CONSIDERABLE resentment has been felt by members of 
the regular travelling public at the suspension of ordinary 
fares and workmen’s tickets, also the charging of extra 
fares for non-racegoing traffic on the occasion of the recent 
Epsom races. Tt is pointed out that, although the com- 


panies complain of a shortage of rolling stock, sufficient 
can be found for race meetings. 





MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


° 
Dearer Coal and American Competition. 


New troubles surround the iron trade. Every- 
one agrees that it would be a very serious thing for the 
iron and steel trades, which are already undersold in 
important branches, if coal were to advance further. Yet 
we are threatened with an increase of 4s. 68. per ton. If 
the recent statement by Sir Auckland Geddes should be 
justified and the output of coal sink to 215 million tons per 
annum, and if an advance in coal to the extent just inti- 
mated should occur, there will be no denying the gravity 
of the position created. What is most needed is a reduc- 
tion in the selling prices of iron and coal to enable the 
country to take its proper share of the world’s trade now 
being very largely diverted to America. The big business 
in iron and steel, as all the exporting merchants agree, is 
passing this country and is being appropriated by the 
Transatlantic makers. The Americans are delivering 
material to the Colonies, Argentina, and other South 
American markets, India, and Australia, at prices sub- 
stantially below British quotations. It is this week there- 
fore regarded as very unfortunate that all the signs point 
to higher rather than lower British prices. An advance 
of 4s. 6d. per ton in coal would send up Staffordshire 
finished iron another £1 per ton, and while reputed 
members of the trade discourage alarmist reports, it is 
recognised that the work of the autumn will be rendered 
probably more difficult even than now. American com- 
petition is growing in intensity, and it is evident that 
American manufacturers are willing to make some sacrifice 
to secure a footing in the English markets, English pro- 
ducers seem able to hold their own in steel billets and 
sheet bars, no quantities of these worth mentioning coming 
across the Atlantic up to date. Remarkable stories of 
British defeat, however, in competition with America in 
connection with constructive engineering enterprises 
abroad are being told in this district this week, the prices 
accepted being substantially below the most favourable 
British makers can offer. Unquestionably the Americans 
have also obtained a firm footing in the overseas markets 
for galvanised sheets. 


THE 


Iron Trade and Coal Prices 


Staffordshire ironmasters are not prepared to 
admit, without more information, that the suggested 
advance of 4s. 6d. per ton in coal is necessarily inevitable. 
They point out this week that it should not be forgotten 
that the excess profits tax is being reduced this year. 
That circumstance, it is urged, must leave a substantia! 
sum in the hands of the coalowners, and the question is 
asked, Is all of it to be absorbed by higher working costs 
and diminished output ? Sir Auckland Geddes’ forecast 
of a Treasury deficit of 46} millions sterling needs, it is 
stated in this district, further elucidation. It may be 
that the coal output will not fall to the low level fore- 
shadowed by the President of the Board of Trade. After 
all, his estimate is conjectural, and therem lies the hope of 
the iron and steel trades. The estimate is based on an 
assumption that after this month—when the miners’ 
hours of work will be reduced—the fuel output per head 
of the coal getters will again go down to a proportionate 
extent. Even events like the prospective heavy addition 
to the coal bill happily fail entirely to damp the courage 
of the market. Midland iron and steel masters hope 
sincerely enough that the time may once again reappear 
when working conditions will furnish some hope of com- 
petition with other countries on equal terms in the world’s 
markets. But in the existing absence of such fair treat- 
ment they are by no means going to surrender their courage. 
Ironmasters have no difficulty in getting a premium on 
existing prices where they are in a position’ to supply 
materia!. This last is the main trouble. Among con- 
sumers there is still a general complaint of inability to 
secure supplies, especially of bar iron and of certain sizes 
of bar iron. American consignments of bar iron to this 
district are being hurried on, as it is feared the broken pro- 
duction in the hot months of July and August may pre- 
judice developments. The nut and bolt trade in par- 
ticular is in urgent need of American bars to supplement 
home supplies. Very low prices continue to be mentioned 
for the imported material. The wrought iron and steel 
tube trade is deriving a large amount of iron and steel 
strip from ‘the United States. Serious misgivings are 
entertained in some quarters concerning the effect of present 
high iron and steel prices on the exports of tubes. 


The Chain Trade and Iron Scarcity. 


The scarcity of bar iron is being particularly felt 
in the East Worcestershire district. There orders for 
chains and chain cables are abundant, but cannot be 
executed for lack of iron. Some people estimate the 
supplies of iron going into the industrial districts of East 
Worcestershire as not exceeding one-fifth of the tonnage 
required. As a result, some chain shops, it is said, are 
unable to make more than one to two days a week, and a 
serious problem is looming ahead. Consumers are scour- 
ing the district for iron, numerous Birmingham and other 
warehouses having been visited to get any bars of con- 
venient sizes, just to keep the chain forges going. Buyers 
make no secret of the fact that prices have become matters 
of quite secondary interest. In the past the East Worcester- 
shire chain maker has been a keen buyer, and is credited 
with having frequently got his supplies below standard 
rates. The case is very different now, however, and buye s 
will pay almost anything to get deliveries. In this con- 
nection it is interesting that chain makers declare that 
American iron is not good enough for them, and that the 
quality of imports from that source of supply is not likely 
to come up to chain-making requirements. Good second- 
class bars of Staffordshire make cannot be obtained under 
£21 delivered in the district, or £20 10s. at makers’ works, 
and chain makers are quite prepared to give that figure. 
There has been no change in puddled iron during the week, 
and transactions continue to be made on a limited scale 


iron is selling at £22 10s. at makers’ works and hoop iron 
in proportion. 


The Sheet Trade. 


Many district millsin the iron and steelsheet tradeare 
idle for lack of orders, while business continues to pass to 
United States makers. An inevitable result is a resort 
to price-cutting among home firms. Some makers of 
galvanised sheets on the coast are quoting as low as £27 
for sheets of 24 w.g. delivered f.o.b. Liverpool, and the 
local price is £28 to £29 as a maximum, delivered Liverpool 


Pig Iron and Advanced Coke Prospects. 


The pig iron market is somewhat quieter. The 
amount of raw material consuméd has been considerably 
reduced through the small output of the forges and mills. 
After a long period of pressure some blast-furnaces are 
now accumulating stocks, which involve a little addition 
to the labour cost. They are hoping, however, for an 
improved demand in the autumn. Furnace owners show 
considerable anxiety this week respecting supplies and 
the price of coke and coal. The statement that the 
market is probably in for a further advance of 4s. 6d. per 
ton in coal has engendered a general feeling that the 
position is a grave one, and that it will affect output pre- 
judicially at a time when facilities for increasing output 
should be given. Costs of materials, it is pointed out, are 
fast passing out of the region of either reason or justice. 
Consumers of pig iron are showing their opposition to the 
pushing up of prices by limiting purchases to the mimimum, 
but smelters are so well sold that numbers of them are 
practically off the market, particularly as regards Derby- 
shire qualities. There is a ready sale for basic iron. 


Serap Iron. 


More interest than recently is being displayed 
in the scrap market, and efforts are being made to put it 
on amore stable basis, Quotations are somewhat irregular 
at the moment, and while considerable quantities of both 
iron and steel scrap are finding their way into the hands of 
merchants, there is by no means a glut. 


The Labour Problem. 


Considerable attention has been attracted amongst 
iron and coal masters here by the letter in the corre- 
spondence columns of THE ENGINEER last week under this 
title. The communication is deemed of quite unusual 
importance at the present time, and Mr. Good is 
unaffectedly thanked for the bold view which he takes of 
the existing position as between capital and labour, 
particularly in the coal trade. The independence of his 
utterance is widely admired by employers who have had 
the good fortune to peruse his letter. The contention 
that the professions of the operatives’ leaders alike in the 
mining and other industries, that the workers only receive 
one-third of the profits, is‘‘ far from being true,” is abun- 
dantly supported by the experience of capitalists in the 
Midlands. Mr. Good’s proposition that the “* fallacies ” 
spread by the men’s leaders “* should be countered by the 
widest publication of the facts,” and that until that is done 
** there will be little industrial peace,” is regarded by many 
employers heareabouts as peculiarly worthy of acceptance. 
The difficulty is that no organised body at present exists 
which regards the dissemination of such economic educa- 
tional propaganda as its duty. While on the subject of 
labour, I may say that there is no change on the week in 
‘the strike at Earl Dudley’s Baggeridge and Himley 
Collieries. The men continue to demand that before 
they agree to the proferred inquiry by the Home-office the 
dismissed winding engineman should be fully reinstated. 
Earl Dudley’s agent has replied that had the Home-office, 
on which the responsibility for the safety of the men in 
the mine is placed by law, recommended such a course the 
step would have been carried out, but that in its absence 
it is impossible to grant the Union’s demand. 


Piece Prices for Hollow-ware Workers. 


The cast iron hollow-ware makers of Birmingham 
and district have undertaken as from April Ist to readjust 
piece prices in order to enable the average workman to 
earn 33} per cent. on the day rate of ls. 0jd. an hour, 
plus the bonus of £1 1s. 6d. and 123 per cent. It has also 
been agreed that all piece workers in the cast iron hollow- 
ware trade should earn 33} per cent. on their appropriate 
day rate. Without saying that the condition necessarily 
applies to the cast hollow-ware trade, I should like to point 
out that in some of the metal working industries of Bir- 
mingham day workers are in much larger proportion to 
piece workers than before the war. The reason assigned 
is that in present circumstances manufacturers cannot 
ascertain with any exactness what their products are 
costing them, and attempts to arrive at piecework prices 
have to be abandoned. It is a common complaint that 
the reduced output per head of the workers is handicapping 
the recovery of trade. Yet so far from costs coming down 
they are still rising. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals 


THE markets in Manchester this week are prac- 
tically in a state of suspended animation. There was a 
perfunctory attendance on the Manchester Exchange on 
Tuesday, but the greater number of business men did not 
make any appearance during the whole of Whitsuntide, 
for the holiday—always a serious one in Manchester—was 
this year more completely observed than ever before. 
So far as could be judged, there was no change in the 
general condition of business, but we shall be better able 
to judge of the market when it opens next week. 


Metals. 





The demand for refined copper does not seem 
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to increase, and the outlook is dull. All the experts in 
the trade are agreed that copper ought now to advance, 
and that it is unreasonably low in comparison with every- 
thing else. The latter statement is, of course, true, 
as, for instance, ingot copper is now only ten times as 
valuable as pig iron, whereas the old proportion was 
commonly 25 to 1. But, unfortunately, there is no 
sufficient industrial demand for copper, and, above all, 
no scarcity, whereas both these influences are affecting 
the value of iron. It is quite possible that copper is now 
relatively cheap simply because the other metals are too 
dear If this be the case, then the way to improve 
the copper market is to bring other prices down. Copper 
is not used to any very serious extent by itself in engineer- 
ing work, which ge er.ully requires a much larger propor- 
tion of other metals, and if the other metals cannot be 
obtained copper, of course, cannot be used. This seems 
to be some part of the explanation of the present abnormal 
condition of the copper market. This view would appear 
to be confirmed by the fact that speculative copper is 
stronger in proportion than industrial copper, i.e., 
*“ Standard "’ quality and electrolytic or best select quality 
have very little difference between them. It has been 
suggested that the recent small rise in standard prices, 
say, from £75 to £79, was engineered with the object of 
frightening consumers into purchases of refined ingot 
copper, but, if so, it has failed, for consumers maintain 
an attitude of indifference. The prices of manufactured 
copper have remained unaltered at £114 per ton for sheets 
and Is. 3}d. per lb. for solid drawn tubes. It is rather 
interesting to note, in view of possible trade hereafter, 
that the present price of copper sheets in Germany is about 
630 marks per 100 kilos. This at the old rate of exchange 
would work out! at £315 per ton, and, even if we reckon 
the mark as now worth only sixpence, the equivalent 
would be £157 10s. per ton, against our £114. The figures 
are suificient to show that copper must be very scarce in 
that country. The market for old metals remains very 
quiet in Manchester, the value of good clean old copper 
being about £80, and of gun-metal rather more--- perhaps 
£82 tor good lots. A rather curious feature on the tin 
market is that English tin has kept for quite a long time 
well below the prices asked for foreign tin. The difference 
is not now quite so great as it was, but as we write it is 
still about £3 per ton. The whole market shifts about a 
good deal, and the main question of interest is whether 
the American Government is now going to take off the 
embargo. A report that America had bought a large lot 
of tin in the East seems to indicate that the market is to 
be freed very soon. There is practically no interest taken 
here in the market for spelter. The prices do not move, 
and so far as can be seen there are no definite prospects 
one way or the other. The American Government has 
some war stock to get rid of. and o course our own Govern- 
ment has still a considerable quantity. The lead market 
remains uuiet and dull, and the price seems still inclined 
to sag, £22 having been reached at one time. The 
tremendous Government stocks present one of the main 
difficulties in the way of the revival of lead. 


Pig Iron. 


There is of course little activity here in the pig 
iron market, but a little buying has been donc early in the 
week, perhaps because there will be no other opportunity 
this week in Manchester. For Derbyshire No. 3 from 
£8 5s. to £8 10s. delivered is paid, but the market is steadier 
as a result of the limitation of Cleveland iron to 160s. on 
trucks. Merchants here have in some cases a little No. 3 
Cleveland to sell, for which they ask from £8 12s. 6d. to 
£8 15s., according to their ideas of what is now a reasonable 
profit. Of course, it is obvious that the old rates of p ofit, 
say, from Is to Is. 6d. per ton, are obsolete, and at these 
prices irom 4s. to 5s. is no more relatively than was Is. 
when Cleveland iron could be sold here at 60s. per ton. 
Aiter the Whit-week recess it will perhaps be possible to 
see whether foundry iron can rise any turther here, but 
it is*pretty clear that the scarcity must last some time 
yet. 


Serap 


The trade in heavy wrought scrap is held up 
pending the result of the discussion between the con- 
sumers and the Associaton of Scrap Merchants as to a fair 
price. The consumers will now pay up to £8 5s per ton 
for parcels of good piling scrap, and have brought forward 
some arguments to show that this is a full price, and con- 
sistent with the present price of merchant bar iron; but 
it is to be feared that a great many small dealers will not 
part with their wrought scrap unless they are paid from 
£9 5s. to £9 10s. per ton. ‘hey ask for £10, but would 
probably be satisfied with a little less. The theory in the 
scrap trade is that good piling scrap should always be 
worth 50 per cent. of the price of merchant bars; but, 
although this theory may be justified by present circum- 
stances, it is not always borne out by the state of trade in 
the past. One strong point the dealers have, viz., that 
there is less labour involved in turning scrap than in 
turning forge pig into bar iron, and that labour is now 
exceptionally dear, and to save it, together with fuel, is a 
matter of great importance at the present time. Cast 
scrap, however, and heavy steel scrap are being sold at 
prices much below their relative value. 


Municipal Electrie:ty Supply. 


The report of the Electricity Committee to the 
Manchester City Council for the year ended March 31st 
last shows that during this period 235,258,030 units were 
generated by the municipal power stations, compared with 
236,463,740 units in the previous year. The quantity 
consumed by private consumers was 155,480,090, by 
public lamps 266,255, and by traction 28,928,845 units, 
giving a total of 184,675,190 units. The quantity 
consumed at the works was 21,999,800 units, and the total 
accounted for 206,674,990 units. The quantity used in 
distribution or otherwise not accounted for was 28,583,030 
units, or 12.15 per cent., giving an efficiency of 87.85 per 
cent. The total maximum supply demanded, excluding 
the supply from batteries, was 65,050 kilowatts, of which 
55,050 kilowatts were for lighting and power and 10,000 


works, at the Stuart-street station Babcock and Wilcox, 
Limited, have competed the two water-tube boilers of 
80,000 lb. actual capacity each. Good progress has been 
made with the widening of the coal railway viaduct. 
Richardsons, Westgarth and Co., Limited, have com- 
menced the erection of the 25,000-kilowatt turbo-alter- 
nator, and the contract with Charles Bradshaw and Co., 
Limited, for additional fan-driven cooling towers is nearing 
completion. 


Works Extensions at Ashton-under-Lyne. * 


The works of the National Gas Engine Company, 
Limited, at Ashton-under-Lyne, continue to grow, and 
over 20 acres of the 30 odd acres of ground which the com- 
pany owns are now covered by buildings. The most 
recent additions, now almost complete, are a fine new shop, 
365ft. long by 50ft. span—which was in course of construc- 
tion for the production of tank engines, but which is now 
to be utilised for the building of gas-producing plant —and 
a canteen. The latter is designed to provide seating 
accommodation for about 600 workpeople, besides separate 
rooms for the staff and principals. It will also be adaptable 
for concerts and entertainments, and will overlook a 
bowling green which the firm proposes to lay out at an 
early date. Notwithstanding the high prices for engines 
which now prevail, the National works are very busy on 
their standard products, besides having a number of 
engines for submarine destroyer purposes still to complete, 
and altogether the outlook in this branch of engineering 
is very inspiring. 


Cotton Trade Wages and Hours. 


The conference held in Manchester on June 4th 
between representatives of the cotton operatives in Lan- 
cashire and representatives of the master spinners’ and 
manufacturers’ organisations on the question of a shorter 
working week and an increase in wages proved abortive, 
no settlement being arrived at. It is now reported that 
Sir Robert Horne, Minister of Labour, intends to intervene, 
and will probably meet the leaders of both sides this week 
with the object of effecting a settlement. If he fails a 
strike is now certain, and strike notices, which expire on 
the 21st inst., will be tendered this week. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is industrial activity at most of the works 
smelting hematite pig iron in North Lancashire, the sole 
exception being the Askam Works of the Millom and 
Askam Hematite Iron Company. At those works the 
machinery in connection with the furnaces is being over- 
hauled, and some new gear being installed, but as to when 
the works will be in operation is not known. At Barrow 
a good output of iron is being maintained, and a big pro- 
portion of it is going into immediate use in the company’s 
own steel works. In addition, special qualities of iron are 
being turned out in good tonnages. At Ulverston and 
Carnforth there is a busy state of affairs. In Cumberland 
a large tonnage of metal is being produced, although the 
total output is not so good as was the case a few months 
ago. Local steel makers account for most of the Working- 
ton product. Prices are steady, with mixed numbers of 
Bessemer iron at 185s. 6d. per ton net, with best iron at 
205s. 6d. per ton net. 


Iron Ores 


There is a keen demand for hematite iron ore, 
which is quoted at 45s. to 50s. per ton net at mines, and 
Spanish qualities are at 43s. 6d. per ton c.i.f. 


Steel. 


In the steel trade operations were only suspended 
for Whit Monday, and the mills, &c., are now busy again. 
Rails are still receiving most of the attention, and good 
orders are held. Heavy sections are quoted at £15 to 
£15 10s. per ton, with light rails at £16 15s. to £19 10s. per 
ton. There is a quiet demand for billets, which are at 
£15 perton. In ship or boiler plates there is nothing doing 
and the quotations remain at £17 and £19 10s. per ton 
for the two sorts. The merchant mill and foundries are 
busily employed. 


Shipbuilding and Engineering, 


and increased attention is being given to merchant work. 
The fitting out berths are busy. 


Fuel. 


The demand for steam coal is brisk, and the price 
remains at 34s. 6d. per ton delivered, with house coal at 
34s. 6d. to 42s. 4d. per ton delivered. Coke is in brisk 
demand at 45s. to 47s. 9d. per ton delivered, and Lancashire 
qualities are at 44s. per ton delivered. Cumberland cokes 
are in good request in the Workington district. 








SHEFFIELD. 
(From our own Correspondent.) 


The Whitsuntide Holiday. 


Tuts has been an “ off”” week. Most of the steel 
works closed down on Friday night last until Wednesday 
morning and a few for much longer—a week or even ten 
days. In any event, it will be Monday before things have 
settled down again, by which time it is to be hoped that 
the trouble at Hadfields will have been got over. It 
really seems to be one of those instances in which a small 
section of men with an imaginery grievance are prepared 
to sacrifice anybody if only they can secure their own 
selfish way. In this case the action of 400 or 500 men 
meant the loss of a whole week’s wages to as many 
thousands, and as it happened to be the very week before 
Whitsun it probably meant no holiday excursion at all 
for the families of many of the victims of the strike. But 
what do the authors of the trouble care for that as long as 


In these trades there is a fair amount of activity, | 


bling ? I have heard some rather bitter complaints by 


the men thus forced into idleness—and no wonder, A 
from that incident, the Whitsun holiday, favoured ot 
was by perfect weather conditions, was thoroughly ente s 
into, particularly by men employed about the f med 
forges, and rolling mills, where the intense summery hase 
has made work very trying indeed. Reverting to _ 
strike at Hadfields, which, when the works generally closed 
for a long week-end, was showing signs of a better feelin, 
there are one or two circumstances about it worth noti 4 
Years ago Hadfields instituted the forty-eight hou week 
at the Hecla and East Hecla Works, almost every othe 
steel works in the district continuing to run fifty-fous 
hours. For having given this excellent lead Sir Robert's 
firm is now to be penalised. The Government hayin 
decided that the forty-seven hour week is to bésnat 
general, the men, or some of them rather, appear to haye 
taken the view that because the difference in hours now 
disappears there is something due to them by way of 
compensation. Should Sir Robert decide presently tha, 
if forty-seven hours is to be the length of the general week 
he would like voluntarily to cut his working week dow, 
to forty-four, these men will doubtless make a grab {oy 
the new piece of ginger cake whilst insisting upon retaining 
the halfpenny in the shape of the present advanco in wages, 
So the game goes on. 


The Outlook for Steel. 


The other day I had an interesting chat with g 
highly placed official at a large steel works. We spoke about 
the disappointing position of things, and he expressed the 
opinion that if we made 10,000,000 tons of stee! last year 
it will be found that this year the figure will not be 
8,000,000 tons. Nevertheless, he was in no pessimistic 


mood. He never was one of those persons who foresaw 
the steel industry slipping easily from war conditions 
into peace conditions with scarcely a semblance of a transi. 


tion stage. ‘ It has taken,” he said, “* six months to bring 
peace to the signature stage from the close of hostilities, 
and it will require another six months to settle the indus. 
trial market and to readjust finances.”” Thus he contended 
that it will be the winter before the fruits of reconstruction 
can be expected, and until that time we shall have to 
struggle on as well as we can. Neither is he alarmed at 
other countries selling steel at lower rates than we can 
produce it. ‘‘ I have heard a lot about American steel 
being imported,” he added, *‘ but where is it—at least, in 
any bulk ? Small parcels have undoubtedly arrived here, 
but personally I doubt if importation on a serious scale 
has taken place so far.’” He reminded me of the fact that 
whilst by the end of the Franco-German War the price of 
hematite iron had run up to 187s. a ton, a year or two later 
it was down to 84s., and he expressed the view that well 
within a decade of the closing of hostilities British iron 
and steel prices will be as low as they were in pre-war 


days. I have heard similar views expressed here, but if 
such prophecy is fulfilled there must be a good many 
things to happen in the meantime if hours are to be con- 
tinually whittled down and rates of wages forced up—two 


points which are all right providing labour abroad insists 
upon similar treatment. Closely allied with these iron 
and steel problems is the vexed question of coal supplies, 
and one who is largely interested in both steel works and 
coal mines is of opinion that the wisest course is for the 
Government to make its reply to the threatened shortage 
of coal by a very definite speeding-up of the scheme for 
centralised electricity supplies for power and lighting pur- 
poses. This reminds me that one of the super-stations is 
at Rotherham and is to contain the largest installation of 
plant in the British Isles. Rotherham, which is joining 
in a group scheme with Sheffield and South Yorkshire, 
has made wonderful strides in the matter of electrical 
supply. Commencing with 240 kilowatts, the station 
there has been gradually enlarged to 15,000 kilowatts, 
and with the new station the Corporation will control 
70,500 kilowatts. Formerly coal cost 5s. 6d. to 6s. 2d. 
per ton delivered at the station, compared with over 20s. 
now. I have referred on several previous occasions to the 
remarkable developments in electrical supply made by the 
Sheffield Corporation. 


Sheffield’s Development. 


From time to time I have mentioned in my letters 
various directions in which the Sheffield district has 
developed or is developing as the result of experience 
gained under war conditions, so that in a report on. the 
subject just presented to the Development Committee 
there is not perhaps anything particularly new, but the 
report is of great interest by reason of the manner in which 
the sub-committee responsible for it has been able to bring 
all the data under review. Newcastle did something of 
the same kind, I remember, a few months ago. The report 
points out that Sheffield firms seem to have exerted them- 
selves more in the expansion and development of existing 
trades than in the establishment of fresh ones. For 
instance, great strides have been made in the producticn 
of highest class steels and the improved methods of making 
them have permitted of a very appreciable rise in the rate 
of output—an important development which is, of course, 
always in operation. I was glad to notice that the report 
did not omit to mention the making of autoclaves, of such 
vital importance in the manufacture of chemicals and 
dye materials. The report observes :—‘ These came 
exclusively from Germany, and it was only the persistent 
experiment of a Sheffield firm that revealed the quality 
of steel required in their production.’ The Sheffield 
firm referred to, I may add, is Cammell, Laird and Co. 
These autoclaves—a kind of boiler—have to contain 
boiling acids, and after the German supplies of dyes, 
autociaves, &c., were cut off by the war it was found an 
extremely difficult thing to make an autoclave that would 
resist the attack of hot acid. Several fruitless attempts 
were made before success was met with, but finally Cam- 
mell’s dropped right plumb upon the idea. They dis- 
covered the quality of steel Germany had been using to 
such good purpose and forthwith began making auto- 
claves of all sizes up to, say, 6ft. high. It would not be 
quite the thing perhaps to reveal what the discovery was, 
but I can say that the simplicity of it is the most sur- 
prising part. When I was over the works of British 
Dyes, Limited, at Huddersfield, some little time ago, I saw 
these autoclaves of Cammell’s make and was assured they 








kilowatts for traction. The average price paid for coal 
rose 3s. 5d. per ton. As regards the progress of new 


they secure the shilling or so about which they are quib- 


were working most satisfactorily. 
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Works Sites. 


Then again, although not exactly new, there have 
been important developments in the making of shoes 
and dies used in gold and silver mining. Germany was 
very active in these things, but she will find it difficult to 
displace Sheffield now from the new positions it has acquired 
in overseas markets. Australia and South Africa have 
for some time talked of supplying themselves with shoes 
and dies and other heavy mining machinery, but it will 

robably be a long time bef they can do so adequately. 

‘Another local introduction is the making of aero-engines. 
Two firms are very well oveapied with the work, but only 
one of them proposes to continue at the business after this 
summer ; the other will devote its energies wholly to the 
production of complete automobiles. Amongst new 
industries which the report thinks might be introduced 
are the making of cold rolled strip in very large quantities, 
the construction of hosiery and lacemaking machinery, 
the establishment of a large glass factory, and the pro- 
duction of such things as sewing machine needles and pens. 
Regarding the former, hackle pins for textile work and 
gramophone needles are already made here, and the best 
pens made in this country are produced from Sheffield 
steal. Indeed, I believe it is the fact that one of the most 
successful firms of pen makers commenced business in 
Sheffield and removed to Birmingham because certain 
facilities were at the time freer in the Midland capital. 
And supposing a glass works were established in Sheffield, 
it would only be resuscitating a very ancient industry of 
the district. The report concludes with some practical 
remarks upon the question of new sites for works expansion. 
[t is said that vacant works premises are as difficult to find 
as a dwelling-house. In several instances extensions have 
been postponed until it becomes easier to read the signs 
of the times, but in spite of that I have noticed some 
important work of the kind still proceeding. The opera- 
tions at Firth’s new Siemens melting department appear 
to be progressing quite rapidly for these days ; additions 
are being made at Edgar Allen’s ; there are the new instal- 
lations at Park Gate, referred to last week ; and Haycock’s 
are building another automobile works at Millhouses. 


The Templeboro’ Factory. 


The Nationai Projectile Factory at Temple- 
borough, which was built and managed for the Ministry 
of Munitions by Thomas Firth and Sons, Limited, and 
which includes a canteen capable of seating 2000 persons 
at once, has been purchased on behalf of a cutlery combine 
formed a short time ago with a capital of a round million. 
The company, Sheffield Steel Products, Limited, absorbed 
several local businesses devoted to the manufacture of 
various tools, cutlery parts, and cutlery machinery, and it is 
understood that the intention is to develop mass production 
of such things on a large scale. The factory site occupies 
20 acres, the workshops cover 270,000 superficial feet, and 
there are ample offices, store-rooms, canteens, and cloak- 
rooms, the whole range of buildings covering 355,500ft. 
Option upon a further 10 acres has been secured and this 
land will be used as a recreation ground for employees 
at present and possibly for workmen’s dwellings later on. 


Iron, Steel, and Coal. 


Being holiday week there has been little business 
in iron and steel, which for the moment are almost un- 
changed as to values. Fuel supplies are generally very 
satisfactory at present. The demand is still very strong, 
but collieries are not feeling the pressure to anything like 
the same extent as recently. There is no great supply of 
steam nuts. The railways are securing much larger 
deliveries of fuel and are accumulating quite good reserves. 
Gasworks, as a rule, now report reserves equal to about 
one month’s winter requirements. The export to neutrals 
of slacks less than half-inch is now unrestricted, and the 
market is fairly well supplied. Best South Yorkshire 
steam hards are quoted 23s. to 23s. 6d.; best Derbyshire, 
22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; cobbles, ditto : 
nuts, 21s, to 22s.; best hard slacks, 18s. 3d. to 18s. 9d.; 
seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s. to 16s. 6d.; and small slacks, 13s. to 14s. In 
house sorts branch is quoted 27s. to 27s. 6d.; and best 
Silkstone, 23s. 6d. to 24s. 6d., all per ton at pit. Blast- 
furnace coke is steadily wanted at 42s. per ton on rail at 
ovens. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Whitsun Holiday. 


THE Whitsun holidays have produced the usual 
dislocation in most of the industries. Free from the 
worries of war and with plenty of money at command, 
the vast industrial population in the North of England 
seemed determined to make up for what it had lost in the 
last few years, and there has rarely ever been so complete 
un exodus from the great centres of industry to the pleasure 
resorts. Although Wednesday found many of the works 
and shipyards in operation again, things will not thoroughly 
settle down until the week is over. } 


Cleveland Iron Trade. 


Business on the Cleveland pig iron market this 
week has been on a very moderate scale. Holiday influ- 
ences have of course interrupted operations, but the fact 
Is that there is practically no iron available for early 
lelivery, There is also @ more cautious attitude by con- 
sumers in regard to purchases for forward delivery. The 
wild stampede which followed the de-control of prices 
created an entirely artificial situation, and there is no 
(loubt that many purchases were purely speculative. 
Several merchants bought iron for export before securing 
the necessary export licence. The issue of these licences 
has, for the time being, been practically suspended, with 
the result that the iron is left on their hands. It is quite 
possible that much of this iron for which export licences 
aa been refused will find its way on to the market again, 
rete: ie almost hopeless to attempt to buy foundry iron 
ee: © makers for June delivery, the whole of the output 

aving been disposed of. While the output remains so 





inadequate, the present high prices will certainly continue 
to prevail. Unfortunately, there is no indication of any 
substantial increase in production, which depends in the 
main upon an expansion of the supply of ironstone. 
Until more ironstone is produced any increase in the 
number of furnaces is impracticable, and the output of 
Cleveland ironstone is not what it used to he. There is 
a great shortage of certain classes of men at the mines due 
to the disorganisation occasioned by the war, and more 
ore is having to be brought in from other native as well as 
foreign sources of supply, which, of course, adds to the cost 
of production. Makers are, in fact, faced with many 
difficulties as regards both labour and material, and the 
prospects of enlarged production in the near future are 
therefore not encouraging. The distribution of iron to 
home consumers has undergone some slight improvement, 
due probably to the recent representatiqns on the subject 
of the truck supply, but the improvement is only relative. 
The position fluctuates from day to day, and conditions 
vary, in fact, at the different works. Coasting steamers 
and lighters are being employed here and there to facilitate 
deliveries where water-borne transport is practicable, 
but more trucks must be available before there can be 
any substantial relief. Forge iron is a good deal more 
plentiful, and makers are inclined to press sales of that 
quality, preferring to accept a reduction in price rather 
than add to their stocks. Substantial deliveries appear 
to be going forward under running contracts, but new 
business is slow, and 158s. is now a full price for No. 4 
forge iron, as against 160s. per ton for No. 3 Cleveland 
G.M.B. and No, 4 foundry and 164s. per ton for No. 1. 
All these quotations are, of course, for the home trade, 
and 5s. per ton has to be added if the iron is for export. 


Hematite Pig Iron. 


Throughout the district there is marked activity 
in the hematite pig iron trade, and a good solid output is 
being maintained, the furnaces having been kept in full 
operation over the holidays. The scarcity of supplies 
is still the dominating feature of the market. The whole 
of the current output has been sold, and consumers are 
prepared to buy for July-September deliveries, though 
makers are inclined to caution in this respect. The price 
is still 190s. per ton for East Coast mixed numbers, and 
192s. 6d. for No. 1, with 5s. per ton added in each case if 
the iron is for export, but if ore prices continue to rise an 
advance on these quotations would occasion no surprise. 


lron-making Materials. 


The difficulty in getting tonnage for ore cargoes 
becomes more pronounced, and 25s. per ton seems now to 
be the ruling figure from Bilbao to the Tees, which brings 
the cost of best Bilbao Rubio ore up to 53s. per ton, as 
compared with about 48s. two or three weeks ago. It is 
a steep rise, but consumers’ stocks are in many instances 
so low that they are compelled to pay it and average the 
cost with cheaper cargoes. Coke is firm at 39s. per ton 
for good medium blast-furnace qualities at the ovens, but 
supplies are adequate for the needs of the trade. 


Manufactured Iron and Steel. 


A holiday period affords an excellent opportunity 
to manufacturers to carry out repairs and alterations, but 
during the Whitsun break little was done in that direction 
owing to various sections of men whose services were 
essential refusing to work overtime. Much of the plant 
is in such a state that repairs are absolutely necessary, 
and the action of the men in refusing to work has resulted 
in some of the mills being laid idle for the week, whereas 
a start would have been made on Wednesday had the 
repairs been carried out. The trade position shows little 
change, and the demand for shipbuilding material is 
about the most outstanding feature. The shipyards keep 
up a strong pressure for deliveries, and the turnover is 
consequently very good. There is also a good outlet for 
general material, but the buying is still mainly for imme- 
diate needs, and commitments ahead are not very 
numerous owing to the uncertainty of the price outlook. 
The present rates were only fixed to the end of July, and 
manufacturers will soon be considering the position with 
regard to terms for future business. As things go at 
present, and with raw material showing a rising tendency, 
there seems little prospect of lower values. The principal 
quotations governing the home trade are as follows :— 
Steel angles and joists, £16 10s. delivered in 4-ton lots net 
cash; steel ship, bridge, and tank plates, £17; steel 
rounds and squares, under 3in. down to gin., £19; steel 
flats, 5in. down to l}in., £19 net cash, delivered in 4-ton 
lots; heavy steel railway rails, 60 lb. and upwards, £15 
net on trucks ; common iron bars, £20 10s.; marked bars, 
£23; strip iron, £21 15s.; steel hoops, £23 5s. There are 
no fixed export prices, which are left open freely to negotia- 
tion. 


The Scrap Trade. 


Dealings in all descriptions of scrap continue on 
a very moderate scale owing to a considerable divergence 
between the merchants’ and the works’ ideas as to prices. 
With regard to heavy steel scrap, the works idea of price 
is round about £7 10s. delivered, and some small parcels 
have been sold at that figure, but no large contracts 
have been fixed, merchants anticipating that prices will 
go higher. The works have evidently agreed to £7 15s. 
per ton at the loading point for heavy wrought iron scrap, 
but it is improbable that they will obtain supplies at that 
figure, as the merchants’ ideas are considerably higher, 
as much as £8 5s. being quoted on rail. Business in cast 
iron scrap is being done at £7 10s. delivered at the works. 
Turnings and cast iron borings are very scarce, and the 
works are prepared to buy any quantities of the former at 
about £5 10s. delivered. 


The Coal Trade. 


Extremely little business passed in the Northern 
coal trade either immediately before or just after the 
holidays, for the reason that the collieries are now fully 
sold to the end of the month. The official demand for all 
home trades, but especially for the London gas companies, 
is immense, and owing to the priority demands of those 
trades many boats which have been stemmed for some time 
past are still awaiting coals, and merchants cannot get 





even the most meagre quantities for filling up purposes. 
Although there appears little prospect of greater supplies 
being released for shipment, inquiries are coming forward 
freely for neutral as well as for Allied buyers, the latter 
showing some eagerness to cover ahead. Merchants, 
however, are not caring to speculate too far from date. 
The Northumberland steam coal position is firm, especially 
for prompt loading. For the Allied requirements bookings 
are fairly heavy at the schedule price, while for neutral 
shipments the prompt market is firm. Best steams for 
open market sale are quoted at 90s., and Tyne prime 
qualities are about the same. Good secondary descrip- 
tions are offered at 75s. to 80s., with smalls at 60s., or 
slightly under. The position of the Durham gas coal 
trade is somewhat abnormal at the present time, and the 
premier qualities are experiencing exceptional pressure. 
The prices, therefore, for all descriptions of gas coals 
are fully maintained for neutrals at the recent high levels, 
and considerable quantities have been sold to Allies at 
very much higher prices than the old fixed prices under 
Schedule A. Best and special qualities are quoted firm 
at 72s. 6d. to 75s., with other sorts at 67s. 6d. Coking 
coals move off freely at full recent prices, and the supply 
is much below current needs. The production of furnace 
and foundry coke is in excess of the effective demand. and 
prices show no sign of advancing beyond the minimum 
schedule rates. Gas coke is also weaker, and the demand 
slack. 








SCOTLAND. 


(From our own Correspondent.) 


Markets Unchanged 


ConpITIONS in the steel, iron and allied industries 
continue active, the majority of the works running full 
time. Business, however, is still chiefly confined to home 
requirements. Local users have evidently become in a 
measure reconciled to the high level of prices, but the same 
can hardly be said of overseas consumers. Inquiries from 
abroad are numerous, but in few instances is the business 
resulting of much consequence. Supplies, of course, are 
restricted, but, nevertheless, if values were easier ship- 
ments would be larger. With the tendency of prices all 
in an upward direction at present, the prospects of a 
necessary development in exports appear remote, while 
in the meantime other producers are able to supply the 
goods wanted at much more favourable rates. 


Wages. 

The wages problem continues to give considerable 
ground for concern. The latest demand is one on behaltf 
of the ironfitters for an increase of 15s. per week. The 
problem is becoming more and more complex, and it is 
difficult to perceive how home makers are to have a chance 
of competing in foreign markets unless some radical 
alteration can be worked in the attitude of labour. 


The Oil Industry. 


The striking of oil in England has added interest 
to similar operations which are being carried out in the 
West Calder district. The Americans in charge are 
hurrying proceedings and a big derrick has been com- 
pleted, and large quantities of pipes are now on the ground. 
It is expected that the bore will be put down to from 
3000ft. to 4000ft. if the oil sands are not reached at a 
lesser depth. The bore will pass through all the shale 
seams. The shale seams at Mid-Calder are practically 
worked out, and the Oakbank Oil Company is opening up 
its new shale field at Westwood, West Calder, as speedily 
as possible. The output of shale is increasing steadily, and 
it is expected that Mid-Calder miners will get employment 
at West Calder. Considerable interest has also been 
aroused by a report, though unofficial, that the Anglo- 
Persian Oil Company has offered to Scottish oil companies 
large supplies of crude petroleum for refining purposes 
on the lines suggested recently by the chairman of the 
Scottish companies. Several companies are already manu- 
facturing their own materials used for the refining process, 
and thus effecting a considerable saving. 


Pig Iron. 


There is practically no change in the Scotch pig 
iron trade. The supplies of ore are still restricted, and 
hematite is said to be particularly short. Some grades of 
foundry, too, are still off the market, and consumers have 
to be content with the allowances sent by the works, 
and there seems little chance of relief under present con- 
ditions. Prices are all very firm, and there is a probability 
of a further rise towards the end of the month. Under the 
circumstances export is practically at a standstill. 


Finished Iron and Steel. 


The Scottish steelmakers generally have plenty 
of work on hand. The demand for plates is particularly 
heavy, and sales are practically suspended for the time 
being. The situation may be eased somewhat by the anti- 
cipated rise in prices. Sectional material, too, is somewhat 
scarce, and there is fair competition for the available 
supplies. Over all, however, the call for sections and 
semi-finished material is inclined to ease off a trifle. A 
large turnover is being done in sheets, and makers are 
having some difficulty in keeping their supply of sheet 
billets up to date. Many of the rolling mills are now looking 
to American sources for supplies of semi-finished material, 
especially in view of the cheaper prices in force. Gal- 
vanised sheets are still too dear even for home consumption, 
and painted varieties are still largely in use. Good orders 
are being received for small castings, and small tool makers 
are also well placed. A large turnover is still being done in 
rivets, bolts and nuts. Engineering shops have plenty of 
good orders on hand. 


Coal. 

The tone in the Scotch coal market is easier all 
round. Consumers have less difficulty in securing supplies ; 
in fact, in some cases deliveries have been stopped, as too 
much fuel has been sent to the works. The collieries, how- 
ever, have no accumulation of large coal, and only in the 
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ease of dross are outputs hanging. West of Scotland 
collieries continue to send good quantities of coal to the 
Irish markets, but little development is reported in respect 
to neutral business. In the Lothians and Fifeshire, on 
the other hand, a good allied and neutral business is 
being carried through along with local requirements. 
At the Fifeshire ports a fair number of steamers are await- 
ing their loading turn, and the qualities mostly in demand 
are first and third-class steams. The aggregate shipments 
from Scottish ports during the past week amounted to 
166,776 tons, compared with 201,052 tons in the preceding 
week and 177,572 tons in the same week last year. The 
following quotations are in accordance with the revised 
list of prices :—Ell coal, f.o.b. at Glasgow, 33s. 6d. to 35s.; 
splint, 35s. to 37s.; steams, 33s. 6d. to 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; best screened 
navigations, at Methil or Burntisland, 36s. to 38s.; _first- 
class steams, 35s.; third-class steams, 3ls.; best steams, 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coaiowners and Housing. 


In the early stages of the Coal Commission’s 
inquiry a great deal was heard regarding the housing con- 
ditions in the mining centres. The miners’ representatives 
on the Commission made the most of their opportunity 
to blacken the coalowners and place upon them the whole 
of the responsibility for whatever may be the short- 
comings in the surroundings of the colliery worker and 
the lack of housing accommodation. Since that time the 
secretary of the Monmouthshire and South Wales Coal- 
owners’ Association has completed a summary of returns 
from colliery companies as to the number and description 
of houses occupied by colliery workmen in this district. 
Returns were received from 163 colliery undertakings, 
of which 85 own or lease houses in which their employees 
reside. One noteworthy fact is that companies do not 
own or lease a single one-roomed house and only 158 two- 
roomed houses in which 122 of their married workmen 
live. They own and lease 706 three-roomed houses, in 
which 585 married couples reside, and 14,075 houses with 
four or more rooms, in which 14,221 married workmen 
live. The average annual rent of the two-roomed houses 
is £6 10s. ld., of the three-roomed houses £7 7s. 10d., and 
of the four or more-roomed houses £13 7s. 9d. Of the 
latter, 2333 contain bathrooms, but there are no bath- 
rooms in the two and three-roomed houses; 118 of the 
two-roomed houses, 428 three-roomed houses, and 12,969 
four or more-roomed houses have gardens attached. It 
is veryinteresting to note, in view of the frequent demands 
for increases in wages and the claim that the miner is badly 
paid, that no less than 12,335 houses are owned or built 
by colliery workmen, and that out of that number 12,283 
have four or more rooms and the average rent is £17 16s. 7d.; 
22 have three rooms with an average rent of £11 12s. 6d., 
and 30 have two rooms with an average rent of £9. 


Decreasing Coal Production. 


The evidence given before the Coal Commission 
recently concerning the decline in coal production and the 
statement of Sir Auckland Geddes that exports must be 
reduced from a rate of 34,000,000 tons per annum to the 
rate of 23,000,000 per annum constitute a matter of the 
utmost gravity for the country generally. The loss of 
trade is a serious one, especially as just at this moment 
coal exporters to allied countries are being given an 
increased measure of freedom; but, apart from that, a 
reduction of our outward trade means an increase in the 
cost of all incoming goods and postpones the possibility of 
the cost of living being reduced, which is responsible for 
so much unrest. Furthermore, the competitors of this 
country, notably America, are given greater scope for 
establishing themselves in the markets held by this country, 
and there is no doubt they will take full advantage of their 
opportunity. South Wales stands to suffer very consider- 
ably. Fully two-thirds of the production of South Wales 
is shipped, and the curtailment of exports means less work 
for railway and dock workers, which, at a time when every 
effort is being made to find work for returning soldiers and 
others, adds difficulty to the employment problem. The 
coalowners have all long contended that high wages are 
accompanied by reduced effort, and a decline in output. 
The statistics support them unmistakably in that view. 
It is true that the establishment of a high minimum wage 
provides no incentive to workmen to turn out more coal. 
There has been too much in evidence a disposition to 
“* rest’? on the minimum, and it is to be feared that shorter 
working hours, which come into operation next month, 
will aggravate the scarcity of coals. Sir Richard Red- 
mayne, Chief Inspector of Mines, has advanced as one of 
the contributory causes for falling output the possible 
backward state of development of mines and lack of plant. 
As is well known, during the war development work was 
reduced to a minimum, and since that time, owing to the 
uncertainty as to what the Government proposed to do 
with respect to the financial side of the industry, coal- 
owners have suspended laying out money on schemes which 
they had in hand. In some instances development schemes, 
each entailing an expenditure of £100,000, have been held 
up, and there is no doubt that in the aggregate the proposed 
outlay throughout the whole country on development 
work now in abeyance involves millions of pounds. 


Enginemen’s Wages. 


An official statement has been issued by the 
coalowners’ secretary with regard to a report that the Coal 
Controller had agreed with the Monmouthshire and South 
Wales Association of Colliery Enginemen, Stokers, and 
Craftsmen that eight war wages are to be paid to men whose 
regular working week is one of seven shifts, and that a 
shift voluntarily lost during the week is not to disqualify 
a workman from receiving the war wage for an overtime 
shift. Mr. Gibson, the secretary to the South Wales 
Coalowners’ Association, states that such an arrangement 
has not been definitely entered into, and instructions have 
been issued to the colliery companies to continue to pay 
the war wage in accordance with the previous instructions 





of the Controller, and that no variation must be made 
therein. Arrangements will be made for a joint depu- 
tation to wait upon the Controller on the subject in a few 
days time. The arrangement made in February last 
that seven war wages were to be paid to workmen whose 
regular working week is one of seven shifts was the result 
of an agreed memorandum submitted by the owners and the 
workmen's representatives, and therefore the owners 
_— require to be consulted before any alteration is 
made. 


Bedwas Colliery Stoppage. 


For the past fortnight about 1400 men at the 
Bedwas Colliery have been on strike because they con- 
sidered that the method of working adopted in certain 
conveyor faces endangered their safety. The number of 
men directly affected by the method of working is about 
100, but the others came out in sympathy with them. 
At a meeting of the Executive Council of the South Wales 
Miners’ Federation on Saturday a suggestion was received 
from the Home-oftice that the workmen’s examiners should 
pay a visit to some collieries in Yorkshire, where it was 
stated that the method of working in question had heen 
in operation for some time. It was agreed to adopt the 
Home-office suggestion, and the Council decided to ask 
that a special meeting of the Conciliation Board should be 
called for the purpose of proposing that the whole of the 
workmen should return to work under the old system of 
working pending the result of this investigation, and failing 
an agreement on this point that the whole of the workmen, 
excepting those directly affected by the dispute, should 
return to work at once. 


Current Business. 


Operations on the coal market have been reduced 
to a minimum as a consequence of the holidays, and values 
are purely nominal. Immediately before the vacation, 
owing to the scarcity of tips and the difficulty of securing 
the immediate clearance of wagons, some salesmen were 
only too glad to get orders for immediate shipment at 
schedule prices, but since then, seeing that the miners have 
this week had three days’ holiday and very little work was 
expected to be done during the remaining half of the week, 
standing coals have been drawn upon and stocks thus 
absorbed, the result being that the market all round rules 
very strong. Scarcely any salesmen have coals to spare 
because of their heavy commitments and the reduced 
output, and consequently they are not quoting definitely 
until their position is cleared ; but so far as allied countries 
are concerned 10s. to lis. above Schedule A is indicated 
and prices are expected to go higher. Patent fuel manu- 
facturers are in a difficulty as regards quoting for business 
ahead, as they scarcely know yet what increase in price 
they may have to pay for their small coals. The coke 
market is firm, 60s. being quoted for allied countries. 
Pitwood is in plentiful supply. 


Newport. 

The market rules quiet so far as new business is 
concerned, operations being adversely affected by the 
holidays. The tone of the market in all departments is 
quite strong. 


Swansea. 


The anthracite market has shown no develop- 
ment except that a fairly firm tone prevails consequent 
upon reduced output due to holiday conditions. Coals 
have been in good demand. 








Latest News from the Provinces. 





MIDLANDS. 


Earl Dudl-y’s Colliery Strike. 


Just as we go to press we learn that the Eari of 
Dudley’s strike has been settled by the reinstatement of the 
winding engineman for one hour. Work is to be resumed 
forthwith. 





SHEFFIELD. 


Oil Flowing Freely at Hardstoft. 


OvER the week-end further success was met with 
at the Hardstoft oil boring, the oil reaching the surface 
and overflowing at the rate of about 400 gallons a day. 
There had been suggestions that water was present, but 
it was officially denied that anything more than the merest 
trace of it existed. On Wednesday night the report was 
that a resumption of drilling operations had resulted in a 
further very considerable overflow of rich oil. It seems 
probable now that drilling will be continued without inter- 
mission until early next week, when it is believed the rock 
will be fully pierced. 


NORTH OF ENGLAND. 
Iron and Steel Works Engineers on Strike. 


No sooner is one dispute in the iron and steel 
industry settled then another crops up. A little over a 
week ago the bricklayers and labourers employed in the 
iron and steel works in the Cleveland and Teesside districts 
came out on strike over grievances on the question of 
hours, rates and conditions, but eventually they accepted 
the offer of the employers for a joint conference. This 
week the employers are faced with another dispute, the 
engineers having adopted the strike method as a means 
of enforcing their demand for a forty-four hour week. 
The Minister of Labour, however, has intervened and 
hopes are entertained of an early and amicable settlement. 
In the meantime operations at the works are seriously 
affected. In consequence of the strike the rolling mille 
at the Cargo Fleet Iron and Steel Works, Middlesbrough, 
have been laid idle, but the ateel furnaces are in operation 
as usual; 





A Bad Re-start. 

A very bad recommencement of work was madg 
in the North of England after the holidays. So far ag the 
shipyards are concerned very few workmen put in ay 
appearance on Wednesday, and at some of the iron anq 
steel works the number of absentees was as high as 80 per 
cent. of the total number of workmen. 





WALES AND ADJOINING COUNTIES. 


The Tin-plate Outiook. wf 


Prospects in the South Wales tin-plate industry 
are far from bright. The Americans are not only securing 
the markets abroad, but menace even the home market. 
At the same time the workers, following the lead of othe, 
sections, are demanding higher wages and conditions 
which enhance the difficulties of manufacturers in meeting 
competition. The Industrial Council meets to-day— 
Friday—when the position will be very fully discussed, 
but an augmented Standing Committee has already met 
and the employers have offered a 10 per cent. all-round 
advance for three months on the war bonus. Some of the 
tin-plate workers have also discussed this offer, and at 
Pontardulais the men have rejected the 10 per cent. offer 
and have called upon their leaders to stand firm for the 
30 per cent. in addition to the present bonus. 


The Sliding Scale. 
A ballot has taken place throughout the Dowlais 
Steel Works of Guest, Keen and Nettlefold, Limited, to 
decide whether the sliding scale system of regulating wages 
is to be abolished or not. The result has now been declared 
as follows :—For abolishing, 2275 ; against, 193 ; majority 
for, 2082. ; 








CONCRETING A TUNNEL BY COMPRESSED AIR. 





Tue timber lining in tunnels on the Pittsburgh and 
Shawmut Railroad having decayed by reason of the large 
amount of water in the soil, it was decided to replace it 
with a concrete lining. The tunnels are 164ft. wide and 
24ft. high. The face of the timber posts was covered 
with plank and a layer of tarred paper so as to make a dry 
surface for the concrete, gravel being packed between 
this sheathing and the lagging. The first step was to 
build a concrete kerb or footing to form the base of the 
lining, and having a step to support the steel mould. 
The moulds are 30ft. long. They are built up of steel 
ribs and plates, and have removable lagging instesd of 
plate for the arch. There are four of these 30ft. sections. 
Each section was carried to place by a frame on a plat- 
form wagon, and then seated on the concrete kerbs. 
Traffic continues without interruption. Concrete is made 
in @ pneumatic mixer at the tunnel portal, capable of 
delivering 10 cubic yards per hour, and is forced from the 
mixer drum through a 6in. steel pipe laid in the tunnel. 
The pipe is 2000ft. long, or the length of the tunnel, and 
at the point where work is in progress a 30ft. length of 
6in. rubber hose is connected to one of the pipe joints by 
means of a steel elbow. Air at 100 1b. pressure is used. 
The concrete is mixed and blown in charges of one-third 
cubic yard, and the time for conveying this for the maxi- 
mum distance of 2000ft. is about 14 minutes. About 
16 hours’ working time is required to place the concrete 
in one 30ft. length of tunnel. After the concrete in a 30ft. 
section has set for 48 hours, the mould is collapsed at the 
joints so as to reduce its dimensions, and it is then pushed 
forward on wheels to its next position in advance of the 
other three sections. 








STOCKS OF NON-FERROUS MATERIALS. 





Tue following particulars of the stocks—exclusive of 
old metal and scrap—in possession of the Ministry of 
Munitions on June Ist, 1919, were published as Notice 
No. 55 on June 5th :—Copper, 47,992 tons ; spelter, G.O.B., 
26,691 tons; spelter, refined, 11,737 tons; aluminium, 
10,919 tons ; soft pig lead, 119,907 tons ; nickel, 3552 tons ; 
antimony regulus, 4500 tons. 








LAUNCHES AND TRIAL TRIPS. 





StormcLoup, torpedo-boat destroyer; built by Palmer's 
Shipbuilding and Iron Company, Limited ; to the order of his 
Majesty’s Government ; launch, Friday, May 30th. 

War Becvm, oil tank steamer (Z); built by Palmer’s Ship- 
building and Iron Company, Limited ; to the order of Shipping 
Controller ; dimensions, length 400ft., breadth extreme 52ft., 
depth moulded 31ft.; to carry 8500 tons deadweight ; engires 
triple-expansion, 27in., 44in., 73in. by 48in. stroke, pressure 
180 lb. per square inch with Howden’s forced draught ; launch 
Thursday, June 5th. 

Cornisu Cry, standard ‘‘ B”’ steel screw steamer ; built by 
Craig, Taylor and Co., Limited ; to the order of Shipping Con- 
troller, sold to W. R. Smith and Sons; dimensions, length 
412ft. 6in., width 52ft. 3in., depth 31ft.; engines, 27in., 44in., 
73in. by 48in., three boilers, pressure 1801b., fitted Howden’s 
forced draught; constructed by Blair and Co., Limited ; 
equipped with patent steam windlass, quick warping engine, 
steam steering gear, ten steam winches ; trial trip, Saturday, 
June 7th. 








University Cottece aND Hospitat War Memorrar.—A 
war memorial scheme for University College, University College 
Hospital and Medical School, London, has now been settled, 
and an appeal for a sum of £30,000 is being issued this week to 
all old students of the College whose addresses are known. The 
complete scheme, as settled by a representative and influential 
committee under the patronage of the Earl of Rosebery, Chan- 
cellor of the University of London, includes the following fea- 
tures :—A war memorial album, containing the records of the 
academic and service careers of the 268 men who have fallen ; 
memorial tablets, recording their names; scholarships for the 
sons and daughters of the fallen ; a great hall for the use of the 
College and Medical School; the endowment of University 
College Hall, Ealing. The honorary treasurer is Captain Wedg- 
wood Benn, D.S.0., D.F.C., M.P.. who is a fellow of the a. 
Donations sent to him at University College will be gratefully 
acknowledged. Members and friends of the College and Medical 
School who have not received copies of the scheme should apply 
to Captain Benn at the College: 





is 
to 
bs 
od 
ly 








June 18, 1919 


THE ENGINEER 


595 . 














Centrifugal Pumps for Chicago 
Waterworks. 


Tur Chicago waterworks system now has in service 
twelve centrifugal pumps, with rated capacities ranging 
from 5,000,000 to 30,000,000 gallons per day, and is 
installing four additional electricaliy driven centrifugal 
pumps of 25,000,000 gallons and two of 40,000,000 gallons 
daily capacity. Particulars of these pumping plants have 
been prepared by Mr. John Ericson, the city engineer. 

The first installation was made at the Twenty-second- 
street pumping Station in 1911. This station, which was 
first put in operation in 1876, had been equipped with 
four Quintard vertical crank and fly-wheel pumps of the 
walking beam type, which were in service up to 1917. 
‘These pumps had a nominal capacity of 15,000,000 gallons 
each, but the combined capacity of the station was not 
over 50,000,000 gallons. The station had boiler capacity 
sufficient for these four pumps, but had not boiler reserve 
sufficient for operating additional steam pumps, nor was 
there space available in the station for additional steam 
units without removing and replacing those in service. 
The tunnels supplying the station, however, had a combined 
capacity of about 100,000,000 gallons per day. 

Necessity for increasing the water supply in the cattle 
yards district, which is supplied by this station, w.s very 
urgent in 1910, After giving the matter some considera- 
tion the city engineer decided that with very slight changes 
in the building it was possible to mount two motor-driven 
centrifugal pumps in the pump pits, and these were 
installed in 1911. These pumps are of the single-stage 
turbine type, made by the Platt Ironworks Company, 
Dayton, Ohio. Each has a nominal capacity of 20,000,000 
gallons against a total head of 130ft. 

Motors of the inducto-synchronous type with a rated 
capacity of 1000 horse-power are used. The speed of 
the pumps and motors is 514 revolutions per minute. 
This type differs from the more common alternating- 
current motors by*combining features of the induction 
and the synchronous motor. It has the advantage of a 
greater starting torque than a synchronous motor while 
producing less line disturbance in starting than an induc- 
tion motor. Current is furnished at 12,000 volts and 
stepped down to 440 volts. The centrifugal pumps in 
the Twenty-second-street station have been in continuous 
service since 1911, pumping much of the time at from 
28,000,000 to 30,000,000 gallons daily, which is 50 per 
cent. above their rated capacity. Their satisfactory service 
led to the installation of centrifugal pumps in other stations. 

In 1912 two 20,000,000-gallon Allis-Chalmers centri- 
fugal pumps, directly connected to Kerr turbines, were 
installed in the Lake View pumping station. These were 
subsequently removed to the Sixty-eighth-street station. 
The speed of the turbines and pumps is 1500 revolutions 
per minute. 

In 1913 one centrifugal pump was installed in each of 
the four pumping stations at Fourteenth-street, Harrison- 
street, Central Park-avenue, and Springfield-avenue. 
These stations are all equipped with steam-driven recipro- 
cating pumps, the centrifugal pumps being used as reserve 
units. The centrifugals are Allis-Chalmers pumps, direct 
connected to Kerr steam turbines The nominal capacity 
of each centrifugal pump is 25,000,000 gallons. The 
speed of pumps and turbines at rated capacity is 1550 
revolutions per minute. ~ 

In 1913 two 2,000,000-gallon motor-driven centrifugal 
booster pumps were installed at the Jefferson Park pump- 
ing station. These are American Well Works pumps, 
direct connected to General Electric induction motors, 
the speed of pumps and motors being 1140 revolutions 
per minute. In 1915 a 3,000,000-gallon Advance centri- 
fugal pump, direct connected to a General Electric Com- 
pany induction motor, was added to this station. Its 
voltage is 220, and the speed of the pump set is 865 revolu- 
tions per minute. In 1914 two 5,000,000-gallon turbine- 
driven Worthington centrifugal booster pumps were 
installed in the Roseland pumping station. They are 
direct connected to Kerr turbines, the speed of pumps and 
turbines being 2750 revolutions per minute. 

The Sixty-eighth-street pumping station was formerly 
equipped with seven steam-driven horizontal reciprocating 
pumps. As these pumps were of an age when their con- 
tinued use was no longer economical, it was decided to 
replace all but two of them. But as this station may 
ultimately be removed to another position it was inadvis- 
able to incur the heavy expense that would be involved 
in replacing them with other reciprocating pumps, which 
would require very extensive building changes. To meet 
these conditions the two 20,000,000-galion centrifugal 
pumps at the Lake View station were removed to the 
Sixty-eighth-street station, and in 1916 two additiona 
centrifugal pumps were installed at this latter station! 
These are 30,000,000-gallon Worthington pumps driven 
by Kerr turbines. The speed is 3740 revolutions per 
minute for the turbines and 720 revolutions per minute 
for the pumps, the reduction being made by herring-bone 
gears furnished by the Kerr Turbine Company. 

In 1916 contracts were let for two 25,000,000-gallon 
centrifugal pumps for the Twenty-second-street pumping 
station. They are to be direct connected to General 
Electric standard slip-ring induction motors operating 
at 440 volts, the speed of pumps and motors being 720 
revolutions per minute. These pumps were being installed 
during 1918. 

In 1917 @ contract was let for two 40,000,000-gallon 
motor-driver centrifugal pumps for the Chicago-avenue 
pumping station This station is now equipped with three 
vertical 25,000,000-gallon steam reciprocating pumps 
and two old Holly steam pumps of a combined capacity 
of 25,000,000 gallons. In order to increase the capacity 
of the station the Holly pumps are to be replaced with 
the centrifugal pumps, whose combined maximum capacity 
18 100,000,000 gallons per twenty-four hours. To avoid 
an expensive addition to the boiler plant with the required 
building changes it was decided to install Worthington 
centrifugal pumps for continuous service and to supple- 
ment these with the remaining steam pumps when neces- 
sary. The centrifugals are directly connected to 1100 
horse-power General Electric slip-ring induction motors 
operating at 2300 volts, the speed of pumps and motors 
beitig 720 revolutions per minute. The overall efficiency 
of pump and motor required is 72.8 per centi 
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When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
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INTERNAL COMBUSTION ENGINES. 
a 
126,037. November 4th, 1916.—InpbucTion Pires, A. E, 
Berriman, A. H. Bush, and the Daimler Company, Limited, 
Coventry. 

‘Tn object of the invention is to provide means for the better 
distribution of the gas to the cylinders of multi-cylinder vee-type 
engines in a manner that promotes uniformly high volumetric 
efficiency in all cylinders without sacrificing the qualities of 
simplicity of construction and control, and lightness of weight 
associated with the use of one carburetter and one manifold for 
feeding several cylinders, ‘The manifold A consists of a casting, 
preferably in aluminium. On either side of the manifold are 
branch pipes B. For example, six such pipes will be on each 
side when the manifold is used on a twelve-cylinder engine, and 
in the lower wall of the manifold is a branch C for the attachment 
of a ecrburetter D. Within the manifold are longitudinal 
partitions E, preferably normal to the lower wall and con- 
veniently formed integral with the main casting. One such 
partition may be placed on either side of the orifices of the 
carburetter and should extend from one carburetter orifice to 
the next or to the end of the manifold. In a twelve-cylinder 
engine it will suffice to employ one carburetter and two partitions 
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extending one from each side of the orifice for the carburetter 
attachment as far as the end of the manifold in each case. These 
partitions thus divide the manifold into four longitudinal com- 
partments, and each compartment communicates with the central 
chamber or space above the carburetter, and with three branch 
pipes leading to the eylinders. There is no communication 
between the compartments except through the common chamber 
to which the carburetter is attached. If, as happens on a 
twelve-cylinder vee engine, two cylinders on opposite sides of 
the vee are performing their suction strokes at the same time 
but not quite in phase, it is impossible for the cylinder that last 
opens its inlet valve to draw out by its strong suction the gas 
that is already inside an opposite cylinder in which the suction 
stroke is nearly finished. Experiment has shown that the dis- 
tribution of gas is much better when the division plate is ported 
than when it forms an unbroken wall, but the theory of its action 
is obscure. The position of the port or ports depends on the 
position of the carburetters, but experiment indicates that a port 
at each end of the partition will give satisfactory results and 
enable the carburetter to be situated at one extremity of the 
manifold.—May &th, 1919. 


126,063. November 24th, 1916.—Arrcrarr Moror Car- 
BURETTERS, Société Lorraine des Anciens Etablissements 
de Dietrich et Cie. de Luneville. of No. 40, Rue du Colisée, 
Paris, France. 

This is a carburetter so arranged as to provide convenient 
means for adjustment to suit the atmospheric conditions at 
various altitudes. As shown in Fig. 1, the apparatus comprises 
several sprayers A and B delivering direct into a trumpet-shaped 
chamber. A isthe main sprayer. It has one or two supplementary 
sprayers B. The dimensions of the main sprayer A are such 
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that, for instance, it can itself supply, at a height of 3000 m., 
the quantity of petrol that is necessary for the proper working 
of the motor. On adding a supplementary sprayer B the mix- 
ture is varied as to weight so as to assure a proper working at 
the height of 2000 m., for instance, and finally by adding a 
second supplementary eo B the proportions of the mixture 
are still perfectly adjusted for enabling the motor to work on the 
ground, The supplementary sprayers B can be shut off very 
simply by a device H, which is actuated hy an excentric B fixed 


on an axle F operated by means of a lever G. The excentric 
causes the shutting-off device H to move in the manner of a 
slide valve. This device H will allow of shutting off the supply 
of petro! from the sprayer B only, as shown in Fig. 2, or from all 
the sprayers A and B, thus giving the airman an additional 
means of stopping his motor-—Fig. 3.—May 8th, 1919. 


DYNAMOS AND MOTORS. 


126,188. May 30th, 1918.—SEL¥F-REGULATING CoNTINVOUS- 
CURRENT Dynamos, A. H. Midgley and C. A. Vandervell 
and Co., Lim'ted, both of Warple Way, Acton Vale, Middle- 
sex. “ 

The main object of this invention is to provide a method of 
self-regulation applicable to dynamos of small dimensions. 
The armature demagnetising action, opposed to the main flux 
of the machine so as to maintain a constant current independent 
of the speed variation of the dynamo, is produced by a short- 
circuited current flowing through the armature conductors 
lying in the fringe of the field of the main poles. The method 
therefore does not require either special shapes of pole shoe or 
the use of auxiliary poles. ‘lwo wide brushes, or the two pairs 
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of brushes A, connected together by short-circuiting conductors, 
are arranged to short-circuit the armature conductors C respec- 
tively, which lie in the fringe of the poles where the density of the 
magnetic flux is a maximum, the current flowing through these 
short-circuited armature conductors producing a demagnetising 
force acting in the direction B in opposition to the main field. 
Each of the pairs of brushes may be replaced by a single wide 
brush. It will be seen that in this arrangement the wide brushes, 
or their equivalent, are shifted back as compared with the usual 
shifting forward of the brushes for ensuring sparkless com- 
mutation. Two other alternative arrangements are described 
in the specification. May 8th, 1919. 


SWITCHGEAR. 


126,197. June 17th, 1918.—Etecrric Switcues, A. H. Railing, 
C. C. Garrard, and A. F. Searle, all of 67, Queen Victoria- 
street, London. , 

This specification describes an electric switch of the push 
button or plunger type, in which, by means of a spring-controlled 
plate, the switching mechanism is locked at the ‘‘ on ”’ position 
by the operation of one push and released to the “ off " position 
by the operation of another push. The plungers A B are mounted 
on a frame which is supported on an insulated base, the plungers 
being controlled by suitable helical springs C placed over the 
plunger spindles EF. The moving contact member of the 
switch is carried by the spindle F. A slotted slidable locking 
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plate H controlled by a suitable spring K is provided. It 
operates to engage in a groove or slot L in the plunger spindle F 
when the switch is closed by depressing the plunger B and joining 
up the fixed cortacts M. In this way the plate locks the 
switch at the closed position. The releasing plunger A is formed 
with a cam or inclined portion which, when the plunger is 
depressed, moves the locking plate H against the force of the 
spring K out of engagement with the groove and so releases the 
spindle B and consequently opens the switch. The specifica- 
tion alsv contains the description of a two-way or change-over 
switch employing a similar construction.—May 8th, 1919. 


126,253. December 19th, 1918.—Exrectrric STarRTING OF 
INTERNAL ComBUSTION Enartnss, H. Lucas and H. W. F. 
Ireland, both of Great King-street, Birmingham. 

In some types of electric motors used for engine starting pur- 
poses on mechanically propelled vehicles a pinion driven by the 
motor is arranged on the screwed armature shaft and by endwise 
movement along the shaft is brought into or thrown out of engage- 
ment with a toothed ring on the engine fly-wheel. The object 
of the present invention is to effect engagement of the pinion 
and to avoid mechanical shock in the pinion during the operation. 





In the Spplication of the invention to a system in which a “ screw- 
in” pinion is held against rotation magnetically or frictionally 
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during the pinion meshing operation, and in which the winding A 
of the pinion meshing device is in parallel with the armature B, 
a pair of switches C and D is employed, one in the motor circuit 
and the other in the meshing circuit. When the switch D is 
closed current passes from the battery E through the meshing 
coil A and motor field winding F, whilst when the switch C is 
closed current passes from the battery through the armature B 
and winding F. With both switches closed current divides 
between the armature and the meshing coil. Normally each 
switch is opened and neld open by a spring. In conjunction 
with each switch is a solenoid G H acting on a plunger by which 
the switch is closed. The two solenoids are connected in series 
with each other and with the battery and a push-button switch K. 
The motor switch is provided with an additional contact L 
connected to the solenoid H of the meshing switch in such a 
manner that when the motor switch is closed the solenoid is 
short-circuited. The two switches may operate simultaneously, 
but preferably the meshing switch D is closed slightly before the 
motor switch C. This may be effected by providing the meshing 
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switch with a rather weaker spring or a smaller air gap in its | 
solenoid than the other, or any other delaying deviee may be | 
used. On elosing the push-button switch K both solenoids are 
exeited and either simultaneously or in succession the two 
switches are closed. With both closed current flows through 
both the motor and the pinion meshing device. With the closing 
of the motor switch and the consequent short-circuiting of the 
meshing switch solenoid the meshing switch does not immediately 
open, but, for an interval depending on the time constant of the 
short-circuited solenoid, is held closed. During this interval 
the pinion moves into its operative position. Subsequently 
the motor switch alone is in action and it remains closed during 
the starting operation so long as the operator keeps the push 
button switch closed. Opening of the motor switch occurs 
when the push button is released. It will be understood that 
any desired delay can be obtained in the opening of the meshing 
switch by suitably proportioning its time constant on closed 
eircuit. In an alternative arrangement the meshing device is 
in series with the motor.—May 8th, 1919. 


PUMPING AND BLOWING MACHINERY. 


126,147. May 7th, 1918. Scexreurvest Fans, Heenan and 
Froude, Limited, Chapel Walks, Manchester, and G. H. 
Walker, 75, St. DunStan’s-crescent, Worcester. 

A centrifugal pump has been proposed, the primary rotor of 
which discharges fluid on to a secondary vaned wheel, which 
may be geared to the primary rotor, and isso designed that the 
fluid on leaving it has little or no rotary motion. The present 
inverition consists in providing centrifugal fans as distinct frcm 
pumps, with a ring of guide vanes surrounding the impeller, the 
speed of rotation of which is restrained, the guide vanes being 
so shaped that the ecmbination of the velocities of the fluid frem 
the impeller and of the guide vanes causes the fluid to leave the 
iatter radially or approximately radially, thus rendering unneces- 
sary @ casing for the fan. The impeller K is of the ordinary 
construction, consisting of a circular plate upon which is mounted 
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a number of vanes L, the shape of which may be modified as 
required. Guide vanes N are mounted near the outer cireum- 
ference of the isnpeller K between discs O O forming a partial 
shroud within which the impeller rotates. The guide vanes are 


example, alkaline earthy oxides, lime, &e. On account of the 
accelerating action of the field created by the generating dynamo 
B between the cathode A and the two electrodes C and D the 
negative charges emitted pass between two plates E and F, 
which form, in a sense, the coatings of a condenser and which 
are connected to the ends of one winding of a transforther, of 
which the other winding has its middle point G connected to the 
positive pole of the generating dynamo. The ends of this latter 
winding are connected to the anodes C and D. Under these 
circumstances it is obvious that at a given instant the condenser 
formed by the plates E and F is charged sufficiently to concen- 
trate the cathode beam on the anode C. This concentration will 
cause an increase of current in the winding comprised between 
this anode and the ccmmon point G, and if the connections of 
the other transformer winding with the plates E and F are 
suitably made the electromotive force induced in this winding 
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will be able to reverse the direction of the electric field created 
between plates E and F and consequently to throw back the 
cathode beam on to the anode D. This displacement effects 
a reversal of the electric field, and results in the extremity of the 
eathode beam oscillating very rapidly between the anodes C 
and D. The continual reversal of the electromotive force thus 
induced in the winding connected to plates E and F may be 


terminals of this coil in such a way as to form an oscillating 
circuit in which an undamped high-frequency current will arise. 
A condenser K may be arranged across the terminals of the 
generator to obviate the passage of any high-frequency current. 
Obviously the coupling of the generator thus constituted with 
the external circuit may be effected in any suitable manner 
without departing from the nature of the invention.— May 8th, 
1919. 


126,266. February 14th, 1919.—A Sarety Hook, H. Hilleoat, 
Richmond House, Isaacs-hill, Cleethorpes, Lincolnshire. 

In the body of the hook are provided two gripping arms or 
claws adapted to swivel about pivots, one of the arms being in 
the shank and the other in the fluke of the hook. The upper 
parts of the arms are so formed as to enclose and grip the cable 
or other body to be held or lifted. A projection is provided at 
the gripping part of each arm, and on opposite faces of these 
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of such a shape that the fluid enters the passages formed between 
each adjacent pair of vanes without shock. At the outer dia- 
meter they are curved backwards so that the combination of the 
velocities of the fluid leaving the impeller K and of the guide 
vanes N causes the fluid to leave the latter radially or approxi- 
mately radially. The discs O O are carried on spokes supported 
near the shaft on bosses H H which are not keyed to the shaft, 
but are free to rotate on their bearings. The speed at which 
the guide vanes rotate is restrained by a system of gearing which 
fixes the speed of the bosses carrying the guide wheel relatively 
to the speed of the main driving shaft. The drawing shows 4 
double reduction spur gearing P which, however, may be replaced, 
if desired, by belt, epicyclic, or chain gearing.—May 7th, 1919. 


MISCELLANEOUS. 


126,019. October 26th, 1916.—GENERATION oF SUSTAINED 
Evecrric Oscriiations, J. Bethenod, 10, Rue Auber, Paris. 

The vacuum tube described in this specification is designed 
to utilise the properties of the cathode rays which increase the 
wave power brought into play. A cathode tube is employed, 
having an electrode A adapted to emit cathode rays, the emission 
of such rays being effected by the use of an incandescent filament 


easily dismounted for cleaning and does not suffer greatly from 
wear even when operated under high pressures. 





supplied by an auxiliary electric current and by the use of sub- 
stances which are favourable to cathode emissions, such as, for 


arms, so that in the closed position of the arms the projections 
overlap. The pivots about which the arms can swivel are so 
disposed that the pressure due to the weight tends to rotate each 
arm into the closed position, so that the grip is proportional to 
the weight supported or resistance experienced. The arms are 
connected near their pivots by rounded projections on the one 
engaging with recesses on the other acting as gear teeth, by which 
any movement of one arm produces a corresponding movement 
in the other arm. The illustrations are self-explanatory.— May 
8th, 1919. 


122,627. January 2nd, 1919.—Fimtrers ror Txick Liquips, 
Naamooze Vennootschap Vereenigde Nederlandsche Rubber- 
fabrieken, Doorwerth, Holland. 

This is a filter for purifying such liquids as rubber, which is 


The apparatus 
comprises @ casing in which a number of rings A is mounted 
concentrically, and these rings form the filter plate. The rings 
are cylindrical on their inner faces and conical on their outer 


faces. When placed concentrically and mounted within the 
casing, es Bof gradually varying cross section are formed 
by and between the rings. CC are projections formed on the 


outer faces of the rings A, which, when the rings are én situ, abut 
against the inner faces of adjacent rings and hold the rings 


utilised by arranging, for example, a condenser H across the | 





Generally the inlet ends will be very narrow and restricted to 
the shortest possible extent, and the increase in cross-sectional) 
area of the passages B towards the outlet face of the filter plate 
will be such that, while the rings have sufficient strength, friction 
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in the passages is reduced as much as is possible. Should the 
formation of the inlet ends D with the surfaces in the virtual 
form of lines be inconvenient and lead to increased wear, the 
| inlet ends of the passages may be formed between two cylindrical 
| surfaces of any desired area,—-May 8th, 1919. 











Forthcoming Engagements. 


iW EDNESDAY, THURSDAY, FRIDAY, AND SATURDAY, 
JUNE lita, l2tu, 13ru, anv 141TH. 





} 
| 
| 
Souru-Eastern Union oF Screntiric Societies.—London, 


| Annual Congress. 
TUESDAY, JUNE liru. 
MANCHESTER GEOLOGICAL AND MINISG SocierTy.— Queen’ 


Chambers, 5, John Dalton-street, Manchester. Paper: ** Pre 
servation of Mine Timber,” by Mr. N. T. Williams. 4 p.m. 


INDUSTRIAL REcONsSTRUCTION CouNcIL.—Hall of Institute 
of Journalists, 2 and 4, Tudor-street, E.C. 4. Conference. 
** Some Methods of Regulating Wages,’’ to be opened by M: 
John Baker. 6 p.m. 

WEDNESDAY, JUNE 1s8rn. 

Royat METEOROLOGICAL Socrety.-—70, Victoria-street, West - 
minster, S.W. 1. Papers to be read: (1) ** Note on the Rainfall! 
at Southampton and London during a period of Fifty-seven 
Years—1862-1918—with Special Reference to the Monthly 
Means,”’ by Col. Sir Charles Close ; (2) ** Note on Tornadoes, 
by Lieut. J. Logie; (3) ‘* A Periodogram Analysis of the 
Greenwich Temperature Records,” by Capt. D. Brunt; (4) 
‘** On the Propagation of Sound in the Atmosphere,” by Lieut 
G. Green. 5 p.m. 


WEDNESDAY, THURSDAY, AND FRIDAY, JUNE Isru, 
19TH AND 20rn. 

INcorPoRaTED Municipal Exectricat AssocraTion.— Ip-- 
wich. Annual Convention. It has been found necessary to 
make the dates for the Convention as above instead of the dates 
previously announced. 


THURSDAY, JUNE 19rs. 
Tak Instirvrion oF Mintna Enoingers.— Rooms of Gro- 
logical Society, Burlington House, Piccadilly, W. 1. General 
meeting. 11 a.m. 


| 


| 


INSTITUTION OF MINING AND METALLURGY.—Rooms of 
Geological Society, Burlington House, Piccadilly, W.1. Pape: 
to be submitted for discussion, ‘‘ The Genesis of Igneous Ore 
Deposits.” 5.30 p.m. 

THURSDAY AND FRIDAY, JUNE 267 anp 271u. 

Britisn WaTERWORKS AssociaTION.—Leeds. Summer genera 
meeting. Memorandum on “‘ The National Control of Water 
Sources,” by Mr. C. G. Henzell, to be read and discussed ; also 
the formation of **‘ The Joint Industrial Council for the Water - 
works Undertakings Industry.” 


THURSDAY, FRIDAY anv SATURDAY, JUNE 26rn, 271 
AND 28TH. 


INSTITUTION oF MuNIcIPAL aND CouNnTY ENGINEERS. — 
Birmingham. Forty-sixth annual general meeting and con- 
ference. 





PERSONAL AND BUSINESS ANNOUNCEMENTS 





Me. T. GreerHaM has been appointed works manager of the 
Millom lronworks, a position long held by Mr. Paul List. 


Mr. 8. Urrine, A.M.I. Mech. E., A.M.1I.E.E., has moved his 
oftices from Leadenhall Chambers, 4, St. Mary-axe, to Grosvenor 
Mansions, 82, Victoria-street, Westminster, S.W. 1. 


Tae British THomson-Houston Company, Limited, of 
Rugby, has opened an office and stores at 33, James-street, 
Liverpool. Telephone No. 358 Central. Telegrams, ‘‘ Asteroidal, 
Liverpool.” 

WE are informed that Sir Edward Walker, senior partner of 
the firm of E. D. Walker and Wilson, of Darlington, died on 
Wednesday, May 2Ist. The business will be carried on just as 
usual under the existing arrangements. 


Mr. T. B. SHore, who has been manager and director of the 
Considére Construction Company, Limited, since its formation 
in 1908, has severed his connection with that company and has 
joined the board of Sir William Arrol and Co., Limited, as the 
director responsible for the reinforced concrete department of 
the firm. 


Tae Coventry CHarin Company, Limited, Spon End Works, 
Coventry, has sent us No. 2 issue—May, 1919—of Vol. I. of 
The Link, which is the company’s house magazine. As such it 
is principally interesting to the workpeople and staff of the firm, 
but it contains one or two articles which will appeal to a wider 
e:rele of readers. 


R. H. LoneBoruam anv Co., Limited, who have been esta- 
blished at Wakefield for over thirty years. as engineers and 
machinery merchants, having sold their works at that place, 
are making their head office in Doncaster, and their new address 
will be 41, Station-road, Doncaster. Their Newcastle office will 
remain as before at Milburn House (A). 


Mr. W. Ciements, of Blaenavon, has been appointed 
chief mechanical engineer to the Barrow Steel Company. He 
takes the place of Mr. A. While, who has joined the Barrow engi- 
neering firm of David Caird, Limited, which is making exten- 
sions. Mr. W. Prosser has been appointed chief draughtsman 





centred. In the construction illustrated the inlet ends D of the 
passages B are bounded by surfaces which are practically lines. 


of the Barrow Steel Company and chief engineer of the works 
extensions, 
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PUBLIO NOTICES. 


PUBLIC NOTICES 


« PUBLIC NOTICES 


PUBLIC NOTICES 





aga Cub: - Assistant 
REQUIRED for the Government 
Railway ag es Gold Coast, for two 
tours of twelve months, with prospect 
of ency. Hh £300-£10-£350 per annum, 
with a war bonus of £120 per annum, which will be 
continued until six monte after peace is restored, 
will then be reconsidered. Free quarters and 
first-class passages. Liberal leave in England on full 
salary. —Candidates, aged between 23 and 35, having 
experience as Engineers on Railway Maintenance, 
sould apply at once (by letter), giving brief details 
of age and experience, to the CROWN AGENTS FOR 
{HE COLONIES, 4, Millbank, 8:W. 1, quoting 


wa 8013. 
GB « 


BY DIRECTION OF THE ae BOARD, 
MINISTRY OF MUNITIONS. 


—— Sets and Oil Pump- 


ING Bag at Barry Docks. 


and Transit Shed.) 
FoR tie BY PUBLIC TENDER. 
! TENDL«S are INVITED for the PURCHASE, as a 
whole or in part, of the undernoted :— 
GENERATING SETS. 

TWO 5 K.W. Rational-Siemens Oil-driven, Direct- 
coupled GENERATING SETS, for 220 volts D.C., 
complete with switchboards, cooling tanks, &c. 

THREE 10 K.W. DITTO 

FUEL OIL PUMPS. 

FOUR Horizontal Belt-driven DUPLEX PUMPS, 
capacity 2500 gallons per hour against hog Ib. pressure. 
(Horse-power required to drive above, 8 

SIX DITTO, capacity 4000 gallons ae hour against 
160 Ib. — (Horse-power required to drive 

one Di DITTO, capacity 6500 gallons per hour against 
160 Ib. pressure. (Horse-power required to drive above 


_o pumps are all fitted with brass-lined C.I. 
barrels, fast and loose belt pulleys, and striking gear. 
Set of spare parts with each pump. 
ALL ITEMS ARE NEW AND UNUSED. 
Tenders to be made on official —_ and lodged not 
than 10 a.m. on Ist July, 1919. 
Application for Tender forms and — to view 
to be made to CONTROLLER, D.B. 1 (&), Charing 
Cross Embankment Buildings, W.C. 2. 3719 1 





: 





BY PERECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS. 
Ctoves, &e., for Sale by Tender. 
3,100 SLOW COMBUSTION STOVES. 
1000 QUEENS’ STOVES 
17,000 CANADIAN STOVES. 


RUN 
WROUGHT TRON ‘STOVE PIPING, 
3tin. to 9in. ; 


78,000 WROUGHT IRON ELBOWS 
3tin. to 9in. 





290 wnowsin. to on. OFFSETS 


33,500 WROUGHT IRON COWLS, 
3tin. to 9in. 


22,250 ee BLOCK STEEL STOVE SHEETS, 
4ft. by 3ft., 18-22 gauge. 


on whole or any of the above may be inspected 
on application to the Officer-in-Charge, R.E. Daset. 
Abbey Mills, London. 

All offers should be addressed to the CONTROLLER, 
Huts and Building Materials Section, Surplus Govern 
ment Property Disposal Board, Artillery Massions, 
Victoria-street, 8.W. 








British Cotton | jindustry | » 


RES ws ASSOCIA 
APPOINTMENT OF DIRECTOR OF ‘RESEARCH. 
a Committee ot Seieeemment of the above Associa- 
Dik invite APPLICATIONS for the POST of 
RECTOR of BESEARCH. at a salary that will 
upon ¢ qualifications of the successful 
po + Ty but that will not be Jess than £1250, and 

may considerably exceed that sum. 
Pg tions must be received on or before 2ist 


Forms " 
obtained lhe, application and all information may be 
THE SECRETARY, 







Engineer | 


ent Education 


JUNIOR TECHNICAL SCHOOL, 
SHEERNESS. 


APPO. 

(1) MASTER, with good qualifications in ENGI 
NEERING SUBJECTS. 

(2) MASTER, with good qualifications in ART. 


scale. 


be obtained from Mr. A. Bell, Technical Institute, 
as possible, 

E. SALTER DAVIES, 

Director of Education. 

__18th June, 1919. 3769 


ent’ Education Fi cicsalbiaes. 


TECHNICAL INSTITUTE AND JUNIOR 

TECHNICAL AND COMMERCIAL 
SCHOOLS, MAIDSTONE. 

Lye tiga in September the undermentioned 

TEACHER 

(1) ‘ASSISTANT MASTER, well qualifi in 

ENGINEERING SCIENCE; preference will 

be given to a Graduate in Engineering with 

Works experience. Initial salary not less 

than £250 to a candidate with the required 

Fs pages Annual increments £15 to 

or under certain conditions £420. 

(2) ASSISTANT MASTER for SCIENCE and 

MATHEMATICS, with subsidiary subject 

of Technical Drawing or Woodwork or 

Metal work. Interest in games desirable. 

Initial salary £140 to £220, with an allow 

ance for approved training and experience. 

Annual increments £10 to £250 or £15 to 


£350. 
Forms of application may be obtained from Mr. 
E. W. B,. Abbott, Technical Institute, Maidstone. 
E. SALTER DAVIES 
Director of Education. 
16th June, 1919. 3782 


Kert Education Committee. 
TECHNICAL INSTITUTE AND JUNIOR 


TECHNICAL SCHOOLS, SHEERNESS. 
Aree _are INVITED for the following 





APPOINTME. 
(1) MASTER. » om . qualifications in ENGI- 
, NEERING SUBJECTS. 


(2)JMASTER, with er = i Ew in ART. 
Initial salary in each case £140 to £220, according 
to qualifications, together with an allowance for 
approved experience and training up to £115, and 
rising to a maximum of not less than £250 and not 
= than £420 in accordance with the Committee’s 
scale. 

Forms of application and further particulars may 
be obtained from Mr. A. H. Bell, Technical Institute, 
Sheerness, to whom they should be returned, as soon 


as possible. 
E. SALTER DAVIES. 
Director of Education. 
18th June, 1919. 3830 


‘ ie ° 
ondon County Council. 
T here are VACANCIES f 
L.C.C, PADDINGTON TECHNICAL INSTITUTE. 
—VISITING TEACHER of MECHANICAL 
ENGINEERING and .~.MACHINE DRAW- 
— aa Stages), for one evening a 
eek. ee 208. an evening. 
Preference will J given to persons 
with the Forces of the Crown 
Application forms can be obtained from the Educa- 
tion Officer (t.1), Education Ottices, ‘Victoria Em- 
W.C. (st fe envelope 
necessary). Form must be returned by 11 a.m. on 
30th June, 1919. Te disqualifies. 
AMES BIRD 
3860 Clerk of the London County Council. 


who have served 








niversity of Birmingham.— 

CIVIL ENGINEERING peopel oa 
APPLICATIONS are INVITED for the POST | of 
JUNIOR ASSISTANT in the Civil 


Committee. 


gentlemen 
APPLICATIONS _are INVITED oe the following | considerable experience 
INTMENTS : Fuel 


Initial salary in each case £140 to £220, according 
to qualifications, together with an allowance for 
approved training and experience up to £115, and 
rising to a maximum of not less than £250 and not 
more than £350, in accordance with the Committee’s 


Forms of soeliention -_ further particulars may 


Sheerness, to whom they should be returned as soon 


South Staffordshire Waterworks 


COMPANY. 
EXPERT IN COMBUSTION. 
APPLICATIONS will be ENTERTAINED from 
of jentific education and 





the economical aspect o 

Burning for a Post hie will —— solely in 
- | advising the Management on Coal Econom 
Applicants should nee age, qualifications and 

salary required, addressed to 
Mr. FRED J. DIXON, M_Inst. C.E., 

Engineer-in-Chief. 
26a, Paradise-street, Birmingham, 





6th June, 1919. 3641 
Belfast. Harbour.—The_ Belfast 
Harbo Commissioners are 


repared to 

receive TENDERS for the CONSTRUCTION, SUPPLY 

— ERECTION on the quays at Belfast Harbour 

re pointed out of THREE ELECTRIC TRAVEL- 

TING GANTRY CRANES, each designed and con- 
structed for a working load of 5 Tons 

An ALTERNATIVE TENDER is to B.D submitted 
for FIVE CRANES to the same specifica 

Specification, form of Tender and any Meariher infor- 
mation required may be obtained from the Harbour 
Engineer, Mr. T. S. Gilbert, M. Inst. C. 

Sealed Tenders on the special mg provided for the 
purpose should be addressed to the undersigned, 
endorsed ‘‘ Tender for Electric Cranes,’’ and sent in 
on or befote Wednesday, the 30th July, 1919 
The Commissioners do not bind themselves to 


accept the lowest or any Tender. 
D. J. OWEN, 
ecretary. 
Harbour Office, Belfast, 
12th June, 1919. 3762_ 
(ity of Bradford. — Sewage 
DISPOSAL WOR 


STEAM-DRIVEN «AIR COMPRESSOR 
ee ae No. =. 

The Corporation are prepared to receive TENDERS 
for the SUPPLY, DELIVERY and ERECTION of 
ONE STEAM-DRIVEN AIR COMPRESSOR, capacity 
1000 cubic feet, 100 lb. pressure. 
Further particulars may be obtained at the office 
of Mr. Joseph Garfield, M. Inst. C.E., Esholt Hall, 
Shipley (station, Apperiey Bridge, Mid. Rly.). 
Tenders, endorsed ‘‘ Sewage Disposal Works— 
Contract No. 27,’ must be delivered at the office of 
the undersigned mee — than 12 o’clock Noon on 
Monday, 7th July, 1 
The Corporation do 4 bind themselves to accept 
the lowest or any_Tender. 
FREDERICK STEVENS, 


Town Clerk. 
Town Hall, Bradford. 
June, 1919. 3804 


Port of Bristol.—Insulation of 
COLD STORES, 
ROYAL EDWARD DOCK, AVONMOUTH. 


The Docks Committee invite TENDERS for the 
INSULATION of the COLD STORES now in course 
of Se at the Royal Edward Dock, ,Avon- 
mou 

On and after Thursday next, the 19th inst., a copy 
of the form of Tender, general conditions, specification, 
schedule of prices and a copy of the rr drawings 
can be obtained from the 
of a receipt showing that a deposit of "t8 has been 
paid to the Secretary of the Docks Committee, to 
whom ali cheques must be made poreate. The 
deposit of ns will be returned hereafter to all bona 
fide tendere: 

The spatteation is based on part slab cork and 
part silicate of cotton insulation, but firms may 
tender on slab cork insulation throughout. 

Tenders must be encl a sealed envelope, 
endorsed ‘* Tender for Insulation of Cold Stores. 
Royal Edward Dock,’’ and add: the General 

and § f the Docks Committee, Docks 
Office 19, Queen-: orden Bristol, and must be 
delivered to him, accompanied by the prescribed 
documents and drawings, before 10 a.m. on Thursday, 
the 10th day of July, 1919. 
THOMAS A. PEACE, 








Engineer. 
Engineer’s Offi 
‘Aveunath. Docks, 
16th June, 1919. 3806 





CEMENT. 


The Municipality of Bombay 
invite ENDERS for the SUPPLY of 3000 
CASKS of PORTLAND ag en eto fulfil the 
requirements of the British Standard Specification 
and to be delivered f.o.b. at £. approved port. 
Forms of Tender may be obtained at the offices of 
Sir John Wolfe Barry, Lyster and Partners, the 
Consulting Engineers and Agents of > Municipality, 
2, Queen Anne’s- gate, London, 8.W. 
Tenders, endorsed “‘ Tender for Games: ** must be 
addressed to the Consulting Engineers and Agents as 
above, ad vg delivered before Noon on Friday, 27th 
June, 1919. 
The lowest or any Tender will aot ee be 
accepted. 3828 





The Adlinfleet Drainage Com- 


MISSIONERS OFFER FOR SALE PUMPING 
a in good order, by Pulsometer Engineering 
Ltd. The engine is :—High-pressure cyliader 
Tin. -» low-pressure cylinder 24in. diameter by 10in. 
stroke. With Lancashire Boiler, 22ft. by 6ft. 6in. 
and is suitable for a working pressure of 





(ity of Bradford.—Sewage 
DISPOSAL WORKS 
SEWAGE EJECTORS (CONTRACT No. 28). 
The Corporation are prepared to receive TENDERS 
for the SUPPLY, DELIVERY yt ERECTION of 
THREE EJECTOR LINDERS, 1400 galls. total 
capacity, with air By air mains and all necessary 
pipes, valves, &c., complete. 
Further particulars oot anne of page may 
be obtained at the Office Mr. Joseph Garfield, 
M. Inst. C.E., Esholt Hall, Shipley (etation. Apperley 
Bridge, Mid. Rly.). 
Tenders, endorsed ‘‘ Sewage Disposal Works— 
Contract No. 28,’’ must be delivered at the office of 
the undersigned not later than 12 o’clock Noon on 
Monday, 7th July, 1919. 
The Corporation do not bind themselves to accept 
thé lowest or any Tender. 
FREDERICK STEVENS, 
Town Clerk. 
Town Hall, Bradford, 
June, 1919. 3805 


ounty of West Sussex.— 


NORFOLK BRIDGE ovEE sc hiaaaa ADUR, 





‘CONSTR 
CTURE of the ABOVE 
BRIDGE under the West — Bg od ne oe 
(Bridges) Act, 1918, 8 & 9 Geo. LI., 
with the Partial Reconstruction 2 both prem 
the Provision of One new Pier, and the possible 
Strengthening of Two Existing Piers 
new superstructure will consist of four bow 
string girders having an approximate total length of 
— the Layne A being 18ft. in width and having 





Department. Commencing stipend £250 per annum. 
Applications, with and 
should be forwarded to the roar one not later than 











British Cote ladustey R h 
ociation. 
_108, Deansgate, Manchester. 3849 












(Vheshire oxgounty C Council. 


mIGHER EDUCATION sub COMMITTEE. 
CREWE L 8C 


TE HOOL. 
The © EN NGINEERING CAaaIS TANT 
Post cammittee INVITE APPLICATIONS for the 
commending» ee AN, T in ENGINEERING, at oa 
a mncing salary of £250 per annum, rising by two 
can increments of £50 to £350 per annum. 

&. ates must have had a sound mechanical 
Pith ae ~ raining, both theoretical and 






















































the 28th of June, 1919. 
Further pot ate Jo may be obtained from 

GEO. H. MORLEY, 
3692 Secretary. 





[J niversity of London. 
The Senate INVITE APPLICATIONS for 
the UNIVERSITY CHAIR of AERONAUTICS, 
tenable at the East London College, for three years in 
the first instance. Salary £800 a year. 
yg (ten copies) must be received not later 
than first post on pany. 7th July, 1919, by. the 
ACADEMIC. REGIST. University of London, 
South Kensington, 8. Ww m whom further par- 
ticulars may be obtained. 3746 














b frm of “pplication and particulars of duties can 
amped addr Tom the undersigned on receipt of a 


foolscap —F 
Education Offices, ei genta 
Municipal Buildings, Crewe. 3663 





























MANCHESTER MUNICIPAL 


OLLEGE OF TECHNOLOGY 


APPOINTMENT OF LECTURER 
IN ENGINEERING DRAWING. 


oat 1 Governin: 

LEC! g Body INVITES APPLICATIONS 
h the College 6 RESHIP in ENGINEERING DRAWING 
Salary, 
P be fixed trom time to 
Conditions of 
-.x obtained. 
























said form of applicati 
the REGISTRAR, "Collexe of “Ot 





Canvassing, 9 





LECTURER in PRACTICAL MATHEMATICS. Com- 
£350 wenctas oy | $16 ie pooh hea A a 
50 a toget experience and qualifications, rising by nerements 
"aa rnd — a bonus at a rate | to e300, and then by £10 increments to £400. 
bonus of £39 per annum is at present paid in additi 
Candidates must have had 
Manchest ing, and should pouterelty 
applications is s0th June rs <4 day for the raiot experience. They 8 


Degree o 
‘Appliontionn to be sent on or before June 30th to 
irectly or ida: wa oo ‘the ACTING WARD. 


oc 


[J niversity of London.—Gold- 


SMITHS’ COLLEGE 
APPLICATIONS are INVITED for the os gag of 
H GINEERING and BUILDING DE- 


Commencing salary £600, stele by 
nerements of £25 to £800. Last day for Diy tthe 
June 30th.—For further particulars apply to the 
Be WARDEN, Goldsmiths’ College, — 
.E. 14. 4 


[Yniversity of London. 
GOLDSMITHS' | COLLEGE, 
§.E. 14. 
ENGINEERING AND BUILDING 


DEPARTMENT. 
APPLICATIONS are INVITED for the ooet of 





annum, caeapiine to 


A war 


Plans, speciscations, and bills of quantities may be 
seen at the offices of the Consulting Engineer to the 
County Council, Mr. H. Howard oe reys, 28, 
Victoria-street. Westminster, 8.W.1, between the 
hours of 10 a.m. and 4 p.m. on and after Monday 
—_ — 1919, and up to June 28th. 
ractors requiring specifications and quantities 
will he able to obtain the same by depositing Ten 
Guineas with the above-named Consulting. Engineer. 
nner sum will be refunded on receipt of a bona fide 
‘ender. 
The successful contractor will be required to 
execute a contract deed as prepared by the under 
signed, the draft of which may be inspected at the 
offices of the Consulting Engineer. 

— a t reach the undersigned not later than 

Saturday, July 12th next, marked 

* Noi “Bridge Tender ’’ on the outside of the 
envelo 

The County Council does not bind itself to accept 
the lowest or any Tender. 
Dated the 11th day of Jun June, oe. 


Clerk of the West Samer "Goanty Comm. 
51, East-street, Horsham. 


Parish of Lambeth.—Board of 


GUARDIANS. 





The Guardians of the Poor a the Parish of 
Lambeth hereby invite TENDERS for oe Ba 5554 
GE 


and FIXING of a CALORIFIER and 
ro! . at their Infirmary, Brook-street, Kenning- 
.. 
A general description of the Guardians’ requirements, 
age with form of Tender, can be obtained from 
is 0 
The Tenders, which must be sealed and super- 
scribed ‘*‘ Tender for Calorifier and Storage Cylinder,”’ 
must be sent to the undersigned, or placed in the box 
pen for their reception in the office of the Clerk 
to the Guardians by the tenderers or their representa- 
tives, if they so desire, on or before Tu ¥, the 
ist July, 1919, and will be opened in the Board. 
room at, Noon on the Serine day 





some experience in teach- 
have had some Engineerin 
jhould also possess a University 


r its equivalent. 
EN, from whom further = 


The o not ae ¢hamecives to accept 
the ple or any Tender 


100 Ib. per square inch. 
Apply by !etter ir ths 
J. BARRATT, 3 
Clerk to the Commissioners. 
Reedness, Goole. 3840 





Bereugh of Crewe. 


BORVUGH a AND SURVEYOR'’'S 
EPARTMENT. 


sepinceseieaaan INVITED for the under~ 
mentioned APPOINTME S: 
CHIEF '‘ASSITANT. 

Candidates must have had good practical experi- 

i he routine duties of a Borovgh 
Engineer and Surveyor’s Department. They 
must be good Draughtsmen, and able to Take 
Out Quantities, Write Specifications, Prepare 
— and have had a gg Architectural Zx- 


erence will be gi didates 
connected with the Royai Institution of- 
British Architects or . ot pe marl = Civil 


The sal £250 per 
ENGINEERING AND SURVEYING A ASSISTANT. 





must possess sound hnawiedge <8 Building 
Construction, Suxvevine. Levelling and Draw- 
ing-office routine. ‘hey must tbe able to 
Prepare Specifications, Quantities and ee 
for Sewer and Road Wor Preference wili be 
given to candidates connected with the Instita- 
pag ~ Par Engineers. The salary is £150 


Applications fc for each appointment must state age, 
experience and military nig eo (if any". be accom- 
panied by not more than recent testimonials, 
and must reach the Bo a ann not later than Noon 
on 6th July next. 

Conditions of the appointment may be obtained 
from the undersigned on receipt of a stamped 
addressed foolscap envelope 

Canvassing directly or y indiresthy will be a dis- 


qualification. 
L. Sr. ee 
A.M.L.C.E., 
rough Engineer ied Surveyor. 
ee Bulleiane Crewe, 
June, 1919. 3813 





Continued Page II. 





Wyant. “* THE GINEER,”’ dated NOVEM- 
ot 29th, Mog — Address, Livvv, 7 Engi- 
neer 





SITUATIONS OPEN 
Page IL, Ill, and VIII. 


SITUATIONS WANTED 
Pages VIII. and CI. 


MACHINERY, &c., WANTED 
Page VIII. 


FOR SALE, 
Pages Cl. CIV., and CV. 


AUCTIONS, Pages IIL. IV., and CVIII. 


PREMISES TO LET OR WANTED, 
Page III. 


WORK WANTED, Page CV. 
MISCELLANEOUS, Page CVIII., &e. 
RECONSTRUCTION, Page CV. 





By Order, 
JA 


SPINK, 
Clerk to the Guardians. 
Guardians’ Board-room and Offices, 








lity a candidate fost 





appointment, 








lars may be obtained 


‘NUMERICAL INDEX TO ADVEB- 





Brook-street, Kennington-road, 8.E., 
12th June, 1919. 3744 





TISEMENTS, Page CVII. 
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THE ENGINEER 


CHEMICAL 
ENGINEERING 


OUP 


(Society of Chemical Industry) 


FIRST CONFERENCE 


WEDNESDAY, JULY 16TH. 1919, 
IN THE SALTERS 
ST. SWITHIN’S LANE, EC. 4. 


HALL, 


Session : 10-30 a.m. — 1 p.m 
Session : 3 pm — 5 p.m. 
SUBJECT :— 


“POWER SUPPLY 
IN CHEMICAL WORKS” 


@ THE FIRST CONFERENCE 


of the Chemical Engineering Group of the Society of 
Chemical Industry will be held on Wednesday, July 
16th, 1919, during the week of the Annual General 
Meeting of the = in London. 


contributions from: 


Prof. W. “ BONE, D.Sc., F.R.S., Professor of “ayes Technology in the 





The provisional list of papers to be read includes 


1. 60D College of Science and Techno 


DWIN, A.C.G.L., 

r "HODGSON. E 
P. St.G. ge oly E M. 
A. LYMN, E 
H. MARTIN, 
P. PARRISH, Es 
ROBT. P. i Ea 
Prof. J. W. HINCHiL 

Chemical Engineering Group. 


A., A.M.1.C.E., 


**The Up-grading of Brown Coal and 

** Powdered Fuel Equipment,’ 

** Modern gt, re 

** Recent Developments in 
“A Modern Chemical Works Power Plant,"’ 


‘**The Production of Steam from Low Grade Fuel,”’ 


** Electrical Supply in a Chemical Works,”’ 
‘* Differential By 
® Hydro-Electric Power in Chemical Works.”’ 


in the subjects treated, and will 


Managers, Power Engineers and Heads of Technical Depart- 
The Hon. Secretary will be pleased to send to all 
who are interested and who are not members of the Group, i 


ments. 












PUBLIC NOTICES 











B.Sc. (Eng.), AM. Inst. C.E. 
of Messrs. George Kent, Ltd. 
of the B 


June 20, 1919 
4 


rt Surface Combustion Co. 





of the Power Gas Corporation. 


D.Se., of the South Metropolitan Gas Co. 
of the British Aluminium Co. 
EY, Wh. Se., A.R.S.M., F.1.C., Chairman of the 


The following subjects will be dealt with: 
"Waste Heat Boilers,” 


as Practice for Power Purposes, 


Surface Conbastion Boilers,"’ 
ressure Meters for measuring Gas, Steam and Air Flow,’ 


The papers will deal with modern developments and practice 


of value to orks 





a detailed programme of the Conference, including a fc a 

of the papers to read, and an invitation to the Meetings. it 

Please address:—Hon. Secretary, Chemical Bagitering i 

Group, 15, New Bridge Street, London, E.C. 4. - 

LH 

‘ Hh 

== SSS 5 SS SS S55 55555 SS Sl 








SITUATIONS OPEN (eontinued) 








SITUATIONS OPEN (eontinued) 


ae 
SITUATIONS OPEN (continued 















An ENGINEER Eis Rte yA 
the Mechanical oa © 


Elect 

London County Council 
at Greenwich (48,000- kilowatt capacity) 

Applicants must a good tech 
and practical works experience on y 
lant. Pre 

The © 
nerements 


Preberente wi 
fave’ onvel in the Forces of 
Applications must be on 
¥ Ww.i 


June, 1919. 
3758 


London County Council. 


a GENERATING STATION, 
IRS SUPE. ED 


to Take Charge 
rical Repairs Work in the 
's Tramway —— Station 


nical training 
struction of 
vious experience in a power gotten 

£300 a year, rising by 
of 420 to £400 a year, together 

of 20 per cent. plus 
bf a“ > eo to persons who 


forms 
of the London 
lor receiving applications is 1 p.m. om 30th 


JAMES BIRD, 
{Clerk of the London County Council. 


of 


. which 
The latest 










SITUATIONS OPEN 










Were’ ‘org aaa 


Ind a 
3814, The Engineer 


SELLING REPRESENTA- 
Spar Ry @ leading firm 
Address, in 


ting act, experience ‘and salary 


first 


MANAGER for Large Works 
Trade; thoroughly conipetent 


W4NrzED. ye 
(about 1200 employed), 
ngineerin: 





< and up-to-date 
methods.—Address, P624, The Engineer Office. 
P624 A 
V AySED. YOUNG ENGI EER. University Man, 
experience, fot M d ‘Engineering Firm, 
as MANAGER'S ASSISTANT: —AGaiees. 3750, e 
Engineer Office 3750 a 





A> = ten ae ag ge Firm Chartered tent 
the Provinces REQUIRE a qualified 


TECHNICAL ‘ASSISTANT. with a view to a partner. 
ship and succession. Apply, stating qualifications 
age and commencing salary, &c.—Address, ‘* 330,’’ 


Wm. Porteous and Co., Advertising Agents, ‘Giaseow. 





Are and RIGHT-HAND to MANAGER 
Lond x selling English im- 


on and 
ported Engineers” mall Tools must be well 
educated and possess slaitiative. and and reasonable self- 
ae modern works an perience 


_ 25-30 Salary £250. Prospects 
execiient, ad ress, giving a . ee of past 
experience, 3742, The Engineer 8742 4 





ee 


INGINEER WANTED to Take Charge in Lo’ 
Office of Tec Estimating 


ngineering; must have one oe DP ractioal 

experience and iDreterably. acquaintance with foreign 

condi tions. Salary £500 to wer —Apply, =. 
Australia House, Strand, 


ESGNGINBeS FIRM REQUIRE Bright Young 
PROGRESS TRAVELLER, to 
— = press Del 





ivery of Machines and Equipment 

ng salary £350 = annum. 
Good pects for go-ahead man.—Write, A., ©.0. 
Street's. 3 30, 0. Cornhill, E.C.3 Ait A 


T CLASS COMPETENT RATE peas. Well 
up in . and Feeds, WANTED for General 
orks; only men with 33 experi- 
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The Morgan Continuous Wire-rod 
Rolling Mill. 


T'nE distinctive feature between a wire and a rod is 
not a matter of size, but the manner of manufacture. 
A wire is produced by drawing the material through 
dies at a draw bench; a rod is produced by rolling 
the material, usually when red-hot, between the 
rolls of a mill. A “ wire rod,” concerning the manu- 
facture of which we are about to write, is a bar pro- 
duced by hot rolling and of a size—about */,gin. or 
Jarger in diameter—suitable for passing on to the 
draw benches to be drawn down in the cold state into 

yire. 

ig The manufacture of wire rod in this country has 
up till quite recently been conducted on somewhat 
old-fashioned lines. Steel ‘ billets ’’ in short lengths 
have been rolled down to the rod form in several 
stages, each stage involving the use of several groups 
of rolls. The material as it emerges from one stage 
has to be carried across and guided into the next by 
hand labour. Slowly though the first pair of rolls 
may be run, the reduction of the section to something 
less than a hundredth of its original value results 
in the speed of the material through the finishing rolls 
becoming very great, so that much deftness is required 
of the workmen handling it between the stages. 
Certain it is that the output is very largely limited 
by this dependence upon the human element. We 
believe we are correct in saying that hitherto an out- 
put of from 30 to 35 tons per turn of twelve hours 


Supplement we give two general views of the mill 
interior showing the plant during erection, and eight 
views.of various portions to which reference is made 
hereunder. 

At one end of the main building, as indicated in 
the sketch plan given in Fig. 1, is a stock yard, where 
the billets, 30ft. long by ljin. square, and weighing 
300 lb., are received from the railway siding and 
stored in the open until required. The stock yard 
is served by an open gantry on which runs a 5-ton 
overhead electric travelling crane made by the 
Vaughan Crane Company, of Manchester. By means 
of this crane the billets as required are carried on to a 
sloping feed table, from which they can readily be 
moved one at a time on to a train gf live rollers, 
which carries them longitudinally into the furnace 
within the main building. This furnace is formed 
with an inclined bed, so that the billets lying thereon 
close together in a single layer may be pushed down 
collectively towards the lower end of the bed as 
the billet at the lower end is removed from the 
furnace and passed into the roughing train. The 
removal of the lowest billet is effected by means of 
an electrically driven push-out machine of the 
Morgan Construction Company’s manufacture. This 
machine is- illustrated in the first of the smaller 
engravings in the Supplement, and consists essentially 
of a pusher bar, over 30ft. in length, which is held 
between and moved by two power-driven friction 
rollers. The nose of the bar is formed with a jaw to 
grip the end of the billet when the bar is passed 
through a small door in the side of the furnace, and 
matters are so arranged that just before the leading 





was considered good in British wire rod rolling mills. 

During the war the demand for wire—and therefore | 
for wire rod—for such purposes as the making of 
submarine nets, barbed wire, and so on, was, of course, | 









Conveyor 


“ 
THe Enciweer”’ 


on an enormous scale. To meet it there was laid 
down, at the express wish of the Admiralty, a wire- 
rod mill arranged in accordance with the system 
which has been developed in the United States by | 
the Morgan Construction Company, of Worcester, 
Mass. This plant was installed at the works of 
Steel, Peech and. Tozer, Limited, The Ickles, Sheffield, 
and is owned by the Templeborough Rolling Mills 
Company, Limited, a subsidiary company in which 
Wm. Cooke and Co., Limited, Tinsley, Sheffield, 
and the Doncaster Wire Company, Limited, of Don- | 
caster and Cleckheaton, are also jointly interested. 
The distinguishing feature of the plant lies in the | 
fact that the rolling is continuous—that is to say, 
that the billet after being fed from the furnace to | 


end of the billet enters the first pair of rolls in the 
roughing train the pusher bar and, with it, the billet 
are turned through a right angle on the longitudinal 
axis so as to knock off any loose scale formed on the 


=== 
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FIG. 1—PLAN OF CONTINUOUS WIRE-ROD ROLLING MILL 


surface of the billet. The furnace is gas-fired. The 
producers—two in number—are of the Morgan “ gas 
machine ’’ type, and are, we understand, the first of 
their kind to be installed in this country. The dis- 
tinguishing feature of their design is the fact that 
their external casings are arranged to revolve 
slowly and continuously under a power drive, the 
object being to prevent the formation of clinker and 
thereby obviate the usual hand poking and the 
employment of manual labour to discharge the 
ashes. Each machine is capable of gasifying 3000 lb. 
of coal per hour. 

The billet leaves the furnace through a small door 
directly opposite that through which the push-out 
bar enters. As shown in the second view in the 


last of the finishing rolls at a speed of over 33 miles 
an hour. The speeds are such that by the time the 
tail end of the billet has left the furnace 60 per cent« 
of the rod formed from it has been coiled up on the 
reeling machine. It is claimed that this condition 
ensures perfectly uniform heat treatment throughout 
the whole length of 3000ft. 

The roughing train consists of seven pairs of rolls, 
the intermediate of four, and the finishing of six. 
On leaving the seventh roughing mill the leading end 
of the billet passes through a pair of Morgan steam- 
operated flying shears—see the third view in the 
Supplement. As it does so a boy in attendance 
operates the shears and cuts off a piece a few inches 
in length, the object being to get a clean end in order 
to facilitate the correct entry of the work between 
the rolls of the succeeding trains. The flying shears 
is an interesting mechanical device consisting, as 
the name implies, of a pair of blades which, during the 
act of closing, are free to travel with the moving 
work until they sever it. 

A considerable distance intervenes between the 
flying shears and the first of the four pairs of rolls in 
the intermediate train. In an ordinary wire-rod mill 
the rod would be carried across this interval and 
entered between the intermediate rolls by hand 
labour. In the Morgan mill no labour other than 
that of the boy at the flying shears is called for at 
this point. The interval is bridged by a pipe of about 
3in. bore, which is mounted in bearings at each end. 
This pipe is split longitudinally down one side along 
its whole length, and as the rod end comes through 
from the roughing train the flying shears’ boy rotates 
the pipe so that the split is uppermost. The rod is 
thus supported across the interval and guided into 
the intermediate rolls. As soon as it has entered the 





the first pair of rolls in the first or roughing train | Supplement, it goes straight into the first pair of 
1s not handled by the workpeople until, as a rod, it | roughing rolls, situated quite close to the furnace door, 
oti e into . <y or a0 i - — i ponies pore directed. into the grooves of the rolls by suitable 
1deed, when in full operation the plant at Sheffield | guides. 
will go so far as to deposit the cold reels alongside | The billet, as we have said, is originally about 
railway trucks ready for dispatch to the wire-drawing | 30ft. in length by l}in. square. It is transformed 
awe; There is, “re re . small a — ony —* between i — of or xan a 
ontinuous wire-rod mill at Tredegar, in South Wales, | rod of No. 6 wire gauge, 7.e., 0.192in. in diameter, 
but with that exception the plait at Sheffield is| having a length of abont 3000ft. This elongation is 
quite unlike any other wire-rod rolling mill in this | effected in a manner which experience has proved 
country. Its output when work is fully started will | best, but concerning which we are, unfortunately, 
be some fifteen hundred tons per week of No..6 W.G. not permitted to go into details. All we can say is 
Peri 3/,gin. diameter—rod, the week comprising ten | that, while the average diameter of the rolls is 10in., 
shifts of 10} working hours each. This greatly | they are not of perfectly uniform size, that their 
augmented output is aovsaed for by several lates, | speeds, while wi pense increasing, follow no 
such as the increased finishing speed, the. finishing | regular progression, and that the grooving on the 
of the work in longer lengths, i.e., in heavier coils, rolls shows various sections—square, elliptical, round, 
“ the all but complete suppression of manual | rectangular, ending, of course, with a round section 
abour. In addition, two billets can be passed | on the last of the finishing train. The speed is 
through the mill simultaneously, one billet being such that each billet is finished in about a minute ; 
fed into the first pair of rolls when the preceding | that is, the output is about two billets per minute 
one has gone half-way through. In our four-page when the mill is running double. The rod leaves the 





rolls the boy turns the pipe so that the split comes 











Overhead Crane 


J 
Swain Sc. 


underneath. If now there should be any uneven- 
ness of running, so that the rod tends to sag between 
the roughing and intermediate trains, the split in 
the pipe allows the sag to take place without choking 
the pipe. During our inspection of the mill at work 
we did not see a sag of this description. The roughing 
and intermediate trains are driven by direct gearing 
from the same engine, so that a sag between the two 
trains could only arise if the grooves in the rolls were 
imperfectly cut or worn unevenly. That such uneven 
wear may occur is to be expected, for the rolls of the 
intermediate train run at a considerably faster average 
speed than that of the rolls of the roughing train. 

Leaving the intermediate train, the work passes 
into the six pairs of rolls constituting the finishing 
train. This last train is driven separately from the 
roughing and intermediate trains, so that between 
the intermediate and the finishing rolls the rod may 
be overfed, not only on account of uneven wear in 
the roll grooves, but because of a lack of complete 
synchronisation of the two engines, as might arise, 
for instance, by some slight discrepancy in the action 
oi one of the engine governors. Clearly, then, the 
arrangement for taking care of the over-feed at this 
point has to be of a more elaborate nature than the 
slotted pipe between the roughing and intermediate 
trains. The arrangement adopted is known as a 
“‘repeater,’’ and is indicated on the plan as a U- 
shaped loop. A second repeater is placed between the 
second and third pairs of finishing rolls, in order to 
provide an additional free loop. 

It may be remarked in passing that any non- 
synchronisation in the running of the two engines 
would be just as likely to develop a tension in the 
bar as to create a sag. The repeater makes pro- 
vision for both results, for if it did not and the finish- 
ing rolls ran a little faster than the speed required just 
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to keep pace with the intermediate rolls, the tension! The second repeater between the second and third 
developed might become sufficient to break the rod. | pairs of finishing rolls is of a similar design to the 
Indeed, during our visit to the mill on the first day or | first, but since all six finishing rolls are driven by the 
so of its working, before everything had been correctly | same engine, it has only to accommodate variations 
adjusted, one of the bars put through was broken arising from faulty adjustment or irregular wear 
beeause the discrepancy between the action of the! of the rolls, and not from irregular working of the 





FIG. 2—FIRST BELT DRIVE FOR FINISHING TRAIN FIG, 3--SECOND 


engine governors was more than the repeater could | engines. The loop therefore does not require super- 
accommodate. When the break occurred the billet | vision, and accordingly the grooved rail is placed on 
was not clear of the roughing train, and as it came | top of a short horizontal bed instead of on a long 
through it was chopped up at the flying shears into | incline, and is completely boxed in. The four pairs 
short lengths. Falling through the slit in the guide | of finishing rolls through which the rod passes after 
pipe, these lengths were allowed simply to accumulate 
in @ pit beneath the tube. The forward portion of 
the rod ran through normally to the reeling machine 
and was there coiled, while the intermediate portion 
between the break and the flying shears was guided 
out on to the floor of the mill. An auxiliary pair of 
shears installed between the intermediate and finish- | 
ing trains can, if thought necessary, be used to cut 
up the intermediate portion of a broken rod. 

The rod leaving the intermediate train is guided } 
on to the repeater through a pipe. The repeater is | 
simply a rail-like bar of a section indicated in Fig. 4, 









































FIG. 4—DIAGRAMMATIC SECTION OF REPEATER BAR 


and bent into a loop. The rod can pass round it in 
either groove, two grooves being provided because, 
as we have said, the mill in normal working deals 
with two billets simultaneously. Once the end of the | 
rod has passed round the repeater and entered the first 
pair of finishing rolls, the groove has done its work 
and the rod need no longer stay in it. In fact, it is 
undesirable that it should do so, for the groove would 
form a lower limit to the size of the loop in the rod, 
so that in the event of the finishingrolls running a 
little too fast the rod would be broken. Accordingly, 
the repeater is arranged at the top of the long incline 
shown in the fourth view in the Supplement. The 
slight check in speed which the leading end of the 
rod suffers during its entry between the first pair of 
finishing rolls causes the rod to rise out of the groove 
and the loop to travel some distance down the incline. 
The loop is now free to contract up to the groove or 
expand practically indefinitely down the incline, ‘ 
according as the finishing rolls should run faster or * 
slower than the speed just required to suit the inter- | ; 

mediate rolls. At the time of our visit, a man was |} We 
stationed on the incline to exercise control over the | ™! 


| 
| 
| 


30 











loop by means of a hooked rod, walking up and down a | 


the incline as the loop shortened and expanded. The | 
variation in the size of the loop was a very interesting | 


= . a “THe Encincer” 
visible manifestation on a greatly enlarged scale of | 


i. 
Supplement. Half-way along, the pipe branches into 
four, so that the rod may be sent at will to any Ong 
of the reeling machines. When the mill is running 
double, a second pipe is provided for the second rod 
passing through the rolls simultaneously. The Teeling 
machines consist of power-driven laying arms, which 





BELT DRIVE FOR FINISHING TRAIN 


wind the rod into a coil over several fixed vertical 
pins, touching a table at their lower ends—see th 
sixth view in the Supplement. Each of the fou 
tables is hinged at its rear edge, and when the rod 
has been completely'reeled the table can be dropped 
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—chiefly at least—a want of absolute uniformity in FIG. 5—ARRANGEMENT OF FIRST BELT DRIVE FOR FINISHING TRAIN 


the action of the engine governors. The motion of | 

the loop was considerable, the loop expanding and 

contracting several times before the tail end of the | leaving the second repeater are illustrated in the fifth 
rod leaving the last pair of intermediate rolls caused’ view in the Supplement. 

it to disappear. The engines have now been correctly Leaving the last pair of finishing rolls the rod is 
adjusted and, we understand, the loop no longer; conducted down a pipe to one of the four reeling 
varies in size, so that no manual control over it is; machines. The upper portions of these machines are 
required. ‘to be seen towards the right of the fourth view in the 





by a steam cylinder gear, so as to let the coil fall off 
the fixed arms and slide from the table on to a power- 
driven endless conveyor below. This conveyor carries 
the coils up a gently sloping tunnel extending outside 
the main mill building. In order to assist in the 
cooling of the coils, the tunnel through which the 
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conveyor passes is roofed with a-series of open trays 
containing water—see the seventh view in the 
supplement. ; : F : 

Returning to the interior of the mill we may notice 
the somewhat elaborate arrangements made at each 
of the rolls and elsewhere for keeping the parts cool by 
means of constant streams of water, and the protecting 
wire cages provided for the attendants at all points 
where they have to stand near the rolls and the 
reeling machines during a run. Another conspicuous 
feature of the mill arrangement is the method of 
driving the rolls. The two engines—see the eighth 
view in the Supplement—-were made by Yates and 
Thom, Limited, of Blackburn, and are both of the 
horizontal cross-compound Corliss type with Dobson 
valve gear. The engine operating the roughing and 
intermediate trains drives the rolls direct through 
bevel and other gearing. The finishing train engine 
operates the rolls through two distinctly remarkable 
pelt drives. The first of these belt drives—see Fig. 2 
—transmits power from the engine fly-wheel on to a 
countershaft lying parallel with the engine crank 
shaft and involves the use of a jockey pulley. From 
this countershaft the second belt drive—Fig. 3— 
transmits power on to two other shafts, a jockey 
pulley again being used. The countershafts and the 
two other shafts driven from it each operate two pairs 
of the finishing rolls, the drive in each case being first 
split into two,and then into four by means of three 









remaining third being transmitted direct by the shaft 
coupled to the driving pulley shaft. 

In both drives the jockey, or binder, pulley alone is 
crowned, the main driving pulleys being perfectly 
flat on their faces in order to give the belt the maxi- 
mum grip on the surfaces. The crowning consists 
of making the central third of the jockey pulley sur- 
face cylindrical and the two outer thirds conical. 
This crowning helps to keep the belt central in the 
usual way, but it cannot by itself be relied upon to 
prevent the belt from moving over towards one side. 
Thus if the two bearings of any of the main driving 
pulley shafts wear unevenly the axis of the pulley 
affected will get out of true parallelism with the axes 
of the others, and as a result the belt will develop a 
tendency to run over to one side. This tendency 
can be checked by setting the axis of the jockey pulley 
out of alignment in the opposed direction. To this 
end the pedestals on which tke jockey pulley arms 
pivot are adjustable in position by means of wooden 
wedges driven in at AA and B B—Fig. 6. These 
wedges, we understand, are adjusted on the average 
about once a fortnight. The pedestals for the main 
pulley shafts are aligned initially by similar means, 
but as subsequent adjustment is rarely, if ever, 
required the wedges are made of steel. 


The pulleys throughout both drives are made of |, 


cast iron, each pulley having three sets of arms. The 
ends are closed by circular steel plates sprung and 
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FIG. 6—-ARRANGEMENT OF SECOND BELT DRIVE FOR FINISHING TRAIN 


sets of gearing. Each roll of each pair is thus power 
driven. The rolls of the roughing and intermediate 
trains are operated similarly. 

The two belt drives are, we. think, sufficiently 
remarkable to justify further reference to them. 


Details of them are given in Figs. 5 and 6. The first 


involves the use of a belt 5ft. wide running at 6000ft. 
per minute. It is not to be regarded as a regular part 
of the equipment of a Morgan wire-rod mill, but is 
more or less a war-time expedient provided to permit 
the mill to be driven by steam engines. Ordinarily it 
would not be present, and the mill would be driven 
by an electric motor coupled to the driving shaft of 
the second belt drive. The second belt drive is, how- 
ever, charactéristic of the Morgan practice, and in 
Spite of all the improvements which have recently 
been effected in machine-cut gearing, it is most 
unlikely that the practice of using a belt at this point 
will be superseded. We are rot at liberty to say 
exactly what power it takes to drive the mill, but we 
are permitted to state that the belt drive illustrated 
in Fig. 6 is capable of transmitting up to 1500 horse- 
power. The speed of the belt is the same as on the 
first drive—over a mile a minute. The width is, 
however, less, being 4ft., as compared with 5ft., and 
the belt is two-ply instead of three-ply. The reason 
tor the difference lies, of course, in the fact that the 
first belt has to transmit the full power, while the 
Second has to deal with only about two-thirds, the 





hammered into grooves cut in the barrels of the pulleys. 
These plates are provided for two reasons: first, to 
reduce windage, and, secondly, to lessen the fan-like 
action of the pulleys upon the oil particles floating 
in the air in the vicinity of the bearings, and so to 
assist in keeping the belt untouched by oil, for mineral 
oil, together with moisture and heat, are recognised 
as the chief enemies to the longevity of a belt. The 
first drive, as we have said, is not a usual part of a 
Morgan wire-rod mill equipment. Nevertheless, it is 
interesting to note that the specification for the belt 
used called for a three-ply belt, 60in. wide by 81ft. 4in. 
long, weighing 48 oz. per square foot. The tensile 
strength was to exceed 5000 Ib. per square inch, and 
the stretch at. 1000 lb. per square inch was to be less 
than 5 per cent. The exposure of the belt to wet or 
dry heat up to a temperature of 220 deg. Fah. was not 
to cause any permanent injury to the belt, and the 
weight of the belt was not to increase by more than I5 
per cent. after the belt had been soaked for twenty-four 
hours in water at 70 deg., or in mineral oil having a 
viscosity of about 250 at the same temperature. 

The second drive would appear to be a very severe 
one on the belt, but we are assured that under the 
conditions illustrated a life of from seven to eight 
years is obtained from a good belt. The use of a 
jockey ‘pulley in the manner illustrated no doubt 
accounts to some extent for this longevity. Were 
the drive carried out by means of a belt—or belts— 


without a jockey pulley the length of belt required 
to obtain the requisite amount of tension would be 
very considerable and, further, the initial tension in 
the belt would have to be great. With the jockey 
pulley the springs give the equivalent of a four-foot 
“take-up” in the belt. Further, they supply the 
necessary tension during only the actual driving of 
the mill under load. When the mill is running light 
or is stopped the tension is reduced or released and is 
not maintained at a high#value corresponding to the 
initial tension in a belt without a jockey pulley. 

We have already referred to the question of wear 
in the grooves of the rolls and its effect upon the work - 
ing of the mill. At the finishing train the wear in the 
grooves is more rapid than in the rolls of the roughing 
train. In order to reduce the labour and delay 
involved in frequently replacing the rolls, the rolls 
are cut with many grooves. Thus the last four pairs 
of finishing rolls are each formed with thirty-one 
grooves, all on each roll being of the same section. In _ 
some Morgan mills, we believe, the rolls are cut with 
multiple grooves of different sections, so that various 
sizes of wire rod can be turned out without changing 
the rolls. At Sheffield, however, any alteration in 
the size of wire rod would require the rolls to be 
changed, at least in the finishing train. 

The engines are supplied with steam by four 30ft. 
by 9ft. Lancashire boilers made by Davy Brothers, 
Limited, of Sheffield, and equipped with Bennix 
sprinkler stokers and “ Unit ” superheaters. Green 
economisers, a Kennicott water softener, and a Mirr- 
lees-Watson barometric type condenser are also in- 
stalled in the boiler-house.4 The lay-out of the plant 
and the design of the equipment were carried out 
entirely in accordance with the plans of the Morgan 
Construction Company.. The miils themselves, with 
the exception of some special parts made by the 
(Morgan Company, were supplied by the Brightside 
Foundry Company, Limited, of Sheffield. The mill 
building was designed and erected by Messrs. Steel, 
Peech and Tozer, the material for it being obtained 
from the associated firm, the Frodingham Iron and 
Steel Company, Limited. The excavations for, and 
the foundations of, the buildings and machinery were 
carried out by Mr. Frank Hayes, contractor, of 
Liverpool. : 

In conclusion, it may be stated that although the 
continuous type of rolling mill has been largely deve- 
loped in America, the introduction of the principle 
involved was due to an Englishman, Mr. Bedson, of 
Manchester. The principle is applicable to the rolling 
of other material than wire rod ; indeed, it is stated 
to be less well adapted to rolling wire rod than it is 
to some other products. Nevertheless, it has been 
more generally employed thus than for the production 
of any other single rolled product. Of the hundred 
and more continuous rolling mills which the Morgan 
Construction Company has designed and erected for 
use in various countries about one-quarter are engaged 
on the manufacture of wire rods. 








The Heating and Ventilation of 
Workshops. 


No. IT.* 


THE WORKS OF THE AUSTIN MOTOR COMPANY, 
LIMITED. 


Tuer works of the Austin Motor Company, Limited, 
at Northfield, near Birmingham, have been enor- 
mously extended since the war began until, finally, 
the firm employed about 20,000 persons, of whom 
about one-third were females. The output during 
the war period consisted of aeroplanes complete in 
every detail, heavy motor lorries, internal com- 
bustion engines of several kinds, shells of several 
sizes in enormous numbers, repairs to guns, &c. &e. 

The problem of heating and ventilating the new 
shops, of course, received the most careful attention, 
and on the occasion of our recent visit we were 
furnished with full information concerning it. 

The older buildings are heated by means of cast 
iron pipes fixed at a height of about 8ft. above the 
floor and fed with high-pressure steam from a central 
boiler-house, which also supplies steam for many 
other purposes. Considerable numbers of steam 
traps are in use and also a special receiver pump to 
deal with the water of condensation, This system. 
although giving fair satisfaction, was Heemed capable 
of considerable improvement from the points of view 
of efficiency and simplicity, and therefore the newer 
buildings were fitted up on rather a different method. 

We propose to deal with the following three 
characteristic cases, as it is impossible to describe the 
entire system employed in these immense works :- 
(1) The new 18-pounder shell factory ; (2) the doping 
shop for aeroplanes ; (3) the aeroplane erecting shops. 


THE NEw 18-POUNDER SHELL Factory. 


This fine new shop forms part of the West Works. 
The main shop itself is 630ft. long by 310ft. wide 
inside, exclusive of the office portions, boiler-house, 
&e. The structure is substantially built of brick. 
The roof trusses are of wood supported by stee! 
H section stanehions 10in. by 5in. by 28 lb. weight. 
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per foot, spaced at 20ft. centres along bays 30ft. 
wide. The height in the clear from the floor to the 
under side of the tie beam is 13ft. 9in. The roof 
itself is of saw-tooth sections with glazed north lights 
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the wide spaces between adjoining boilers, though, 
of course, the wider spacing has the advantage of 
facilitating access in case of repairs becoming neces- 
sary. At the time of our visit four out of the five 
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FIG. 9—-ARRANGEMENT OF BOILER HOUSE 


and the roof covering is “ Poilite ’’ slates over match- 
boarding. Fig. 14, page 608, gives a very clear view 
of the general construction. There is no central 
steam generating boiler plant upon this portion of 
the site—which is known as the West Works—as 
there are no steam engines. Electricity is generated 
in the North Works at the other side of the main 
road as three-phase alternating current at 5500 volts 
and 50 periodicity, and transformed down at the 
West Works to 550 volts for power and 110 volts 
for lighting. The whole of the shafting and machinery 
is driven by electric motors, which are fixed overhead, 
as may be seen in the engraving. No steam being 
available it was decided to treat the 18-pounder 
shop as a separate unit and to instal an independent 
plant for heating and ventilating. 

At one end of the main shop and separated from it 
by a brick partition is the boiler-house—see Fig. 9 
and Fig. 16, page 608—the floor of which is at a level 
about 8ft. 3in. below the level of the shop floor. The 
coal trucks are brought along a siding and discharged 
through hopper shoots direct on to the floor of the 
boiler-house. A commencement was made in instal- 
ling the plant in January, 1917 ; part of it was running 
in April and the whole was completed in August, 
1917. The boiler plant consists of five ‘* Ideal” 
sectional type cast iron boilers made by the National 
Radiator Company. The boilers, which are known 
as pattern 3 F, have fourteen sections, and each has 
its smoke outlet at low level and discharges into a 
horizontal brick-built flue lined with firebrick, which 
is connected to a brick base, upon which is fixed a 
firebrick lined steel chimney stack about 60ft. high 
and 3ft. in internal diameter. 

At first sight the arrangement of the boilers appears 
unusual, and it would seem that considerable space 
might have been saved by placing them close together 
to form a single battery as is usual. On examination 
of the plan, however, it will be seen that in order 














boilers were at work, the fifth acting as a stand-by 
in case of accident. The usual steam pressure main- 
tained is 4 lb. to 5 1b. per square inch, and the main 
steam pipe is coupled up to all the boilers. It is an 


iar 
second branch again reduced to 4in. diameter, 
the mains are of flanged cast iron and the nineteen 
transverse pipes are all 4in. diameter and each jg 
about 250ft. long. 

A wrought iron branch pipe is taken off the main 
to supply each transverse pipe, and care was taken 
to.give it an ample bend to allow for expansion. 
Each branch has its own stop valve to facilitate 
equable control. The mains are supported by sli 
from the roof trusses and also by roller brackets fixed 
to the stanchions. All the transverse pipes have g 
sljght fall away from the supply main and each din. pipg 
is connected to the condensate pipes. Each group 
of six or seven pipes has its own ]}in. main condensate 
pipe provided with a back-pressure valve, and these 
three pipes are connected into one main condensed 
water pipe, which is coupled to a rotary pump fixed 
in the boiler-house at a height of about 6ft. above 
floor level, as shown diagrammatically in Fig. 11, 
The pump was made by the Drum Engineering Com. 
pany, of Bradford, runs at 270 revolutions per minute, 
and is driven by belting from a 1 brake horse-power 
electric motor running at 720 revolutions per minute, 
This pump lifts the whole of the water of condensg. 
tion into a tank fixed at a level about 15ft. above the 
| boiler-house floor, whence it gravitates to a set of 
“Ideal”? automatic boiler feeders, one of which is 
provided for each boiler. 

The simplicity of the condensate arrangements 
struck us very forcibly. There are no steam traps 
nor motor valves ; in fact, nothing but the three back. 
pressure valves. All the condensed water gravitates 
to the pump, and we understand that no trouble with 
air locking or passing of steam through the pump has 
been experienced. It must, of course, be remem- 
bered that no high-pressure steam is available near 
this shop, so that the ordinary type of steam-driven 
vacuum pump could not be employed. We gather 
that there has been no difficulty in maintaining an 
internal temperature of 55 deg. Fah. in the shop. 

There are no opening lights in the glazed portion 
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FIG. 11—ARRANGEMENT OF CONDENSATE PIPES AND PUMP 


8in. diameter cast iron flanged pipe and it rises verti- 
cally toa height of about 8ft. above the level of the 
floor of the machine shop and then runs the whole 
length of the shop, diminishing in size as the load is 


Pipe 
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FIG. 10—DIAGRAM OF PIPING 


to obtain sufficient stoking space the boilers had to 
be placed so far back that the arrangement in a single 
battery was impossible owing to the positions of the 
foundations of the stanchions. This accounts for 


reduced. As will be seen from the diagram Fig. 10, 
three branches are taken off, each of which feeds 
six or seven transverse mains. After the first branch 
the main is reduced to 7in. diameter, and after the 


of the roof, but there is an extract ventilator by 
Hargreaves, of Bury, in each 20ft. bay. There is 
|also a 55in. diameter ‘‘ Sirocco’”’ propeller type fan 
| in the gable of each bay, which is driven by belting 
| from the shafting and used chiefly in summer. The 
| offices and other annexes are heated by radiators 
| on floor level fed with steam from the same boilers. 
| Their condensate gravitates back to the pump in 
| the same manner as that already described. 

| In the shop itself there are several steam-heated 
| ealorifiers by Messrs. Lumby, Sonand Wood for the 
| supply of hot water for washing, &c., and there are 
| also gas-heated tea infusers made by the Unity Plate 
| Company, of Small Heath, each capable of furnishing 
| 1 gallon per minute of boiling water. 

| These latter facilities have been provided owing 
|.to the large number of females employed, as they are 
| allowed to make tea when they desire it, apart from 
| the regular meals, which are furnished in the canteen 
| adjoining. 

We understand that the installation of the heating 
and ventilating plant was carried out by the Austin 
| Motor Company itself, to the design of Mr. Briggs, 
| and the contrast between the simplicity of this plant 
| and the numerous steam traps upon the older instal- 
lations is very striking. The approximate cost of 
the work described above was £4000, and the con- 
sumption of coke in the winter is about 11 tons per 
week of seven days of twenty-four hours each, for 
the temperature of the shop is maintained throughout 
the night. 


AEROPLANE ERECTING SHOP AND DOPING-ROOM. 


On the main site at the other side of the main road 
and opposite to the 18-pounder shell shops is situated 
an immense group of buildings, of which we propose 
only to deal with the aeroplane erecting shop and 
the doping-room, The doping-room is the depart- 
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ment in which the wings of the aeroplanes as well as 
some other parts are treated externally with a special 
dope or varnish to render them impervious to wet, 
and as the dope gives off vapour which is deleterious 
to health and is also heavier than air, so that it hangs 
about the floor level, the Home-office issued very 
stringent regulations regarding the heating and 
ventilation of places in which it is used. The in- 
structions acted upon were those contained in Form 
356, revised April, 1917, entitled ‘‘ Doping in Aircraft 
Works,” which stipulated that the internal tempera- 





section and tapering lengthwise. These ducts are 
lined internally with asbestos sheets, and the bottom 
of the ducts forms the ceiling of the room. It is 
furnished with long narrow openings of varied cross 
section, according to the ‘distance from the air inlet, 
and these openings are formed at an angle so as to 
offer as little friction as possible to the outgoing air, 
which then descends vertically, diffusing throughout 
the entire room—see Fig. 13 and page 601. 

Below the floor there is a large chamber in which 
the fans, and four large central ducts with branches 
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ance and cheerful demeanour of the workpeople, who 
are chiefly females, would lead one to suppose that 
very satisfactory results have been obtained. 

The aeroplane erecting shop—an interior view of 
which is shown in Fig. 15, page 608—-was spec ially 
built for the purpose, and consists of four bays with 
a total length of 400ft. by 130ft. wide by 20ft. in the 
clear below the tie beams of the roof trusses, which are 
of the well-known Belfast type. The folding doors 
to admit the aeroplanes are each 90ft. wide by 20ft. 
high, and as they are frequently open, the problem 
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ture should be maintained at from 65 deg. to 70 deg. 
Fah., and that the air of the room should be changed 
thirty times per hour. 

As the external. temperature in winter may be 
assumed to be 32 deg. Fah., it will at once be realised 
that the problem is by no means easy to deal with, 
and that the cost. of any satisfactory installation 
must be very considerable. Fig. 12, which includes a 
plan and section, shows that the shop is 128ft. long 

vy 79ft. wide inside by 12ft. 9in. in the clear to the 
ceiling. The building was specially designed for the 
purpose, and every care was taken to comply with 








FIG. 12—PLAN AND SECTION OF DOPING ROOM 


set at an angle, are installed. These branch ducts 
are furnished with iron grids at floor level placed in 
such a way, with reference to the doping tables, that 
the vapour can pass freely downwards and away 
from the workpeople. The fan chamber and the ducts 
are all built of reinforced concrete rendered in cement 
to a smooth face inside in order to diminish surface 
friction. The chamber itself is 8ft. high in the clear 
and contains two sets of exhaust fans, each comprising 
a “Sirocco ’’’ fan, size No. 9, by Davidson and Co., 
Limited, Belfast, and each capable of exhausting 
60,000 cubic feet of air per minute, and belt-driven 





FIG. 13—INTERIOR OF DOPING ROOM 


the regulations referred to above. At the end of the 
building next to the tower—see drawing on page 601— 
there is a large hood at roof level, which forms one 
of the air inlets. It is protected by wirework fixed 
in panels, two of which are hinged. Inside the air 
chambers gilled pipes are fixed in four batteries, 
and the latter are heated by steam, which is brought 
at 80 lb. pressure to a point near the radiators and 
there reduced to 20lb. per square inch. Air is 
induced through the inlets by the fans, to be described 
later. It then passes over the radiators, becomes 
heated, and travels along large air ducts of rectangular 





by a Brook electric motor developing 30 brake horse- 
power at 720 revolutions per minute, working upon 
a three-phase circuit at 500 volts and 25 periods. The 
air passes out at the floor grids at a velocity of 300ft. 
to 400ft. per minute, and the air from the fans passes 
into a discharge shaft provided with a grid at the top, 
with a clear area of 60 square feet. 

The high-pressure steam main which passes through 
the room on its way to the radiators is left uncovered, 
and, of course, aids in warming the building. The 
whole installation appears to us one of the most 
carefully designed that we have seen, and the appear- 


Swain Sc 


of keeping the internal temperature constant is one 
of considerable difficulty. It was felt that a system 
of overhead steam piping, such as that used in the 
18-pounder shell shop, would be quite unsuitable ; 
first, because no pipes could be permitted so near 
floor level, and, secondly, because of the great loss 
of heat every time the immense doors were opened. 
It was therefore decided to install what is known as 
the ‘* Stanlock”’ system, in which special vertical 
heaters, made by the Standard Engineering Company, 
Limited, of Leicester and London, are employed. 
These heaters stand upon the floor, and can be seen 
in the background of Fig. 15, marked with crosses. 

There are eight of these heaters in the building, 
and each consists of a vertical cylindrical iron casing 
inside which there are a series of vertical pipes supplied 
with steam at 80 lb. per square inch. At the top of 
the heater is placed an electrically driven fan, which 
forces the air downwards through the heater and out 
at about 2ft. above floor level. The great advantage 
of this type of heater is that the building can be re- 
warmed rapidly after the temperature has been cooled 
down by opening the large doors. 

In surnmer, of course, the heaters are not required, 
and eight large exhaust fans, each 55in. diameter, 
are fixed in the external wall opposite to the doors, 
two fans in each bay, and driven by electricity. They 
serve to ventilate the building thoroughly. 


BorLerR PLANT. 


The central boiler-house which provides steam for 
the doping-room, the aeroplane erecting shop and 
many other buildings, is situated near the aeroplane 
shop, and contains two Lancashire type steam boilers, 
each 24ft. long by 6ft. diameter, fitted with Meldrum’s 
destructor furnaces—as shown in Fig. 17-——-which are 


_fed with refuse of all kinds, such as wood shavings, 


waste wood, &c. They act as an auxiliary to two other 
Lancashire boilers, each 30ft. long by 8ft. diameter, 
fitted with Hodgkinson’s coking stokers, using ordinary 
slack, and two dish-ended boilers by Thompson, of 
Wolverhampton, one 15ft. long by 7ft. diameter, and 
the other 20ft. long by 6ft. diameter. There is at 
present only one Green’s economiser. 


Cost. 


With respect to the initial cost of the heating and 
ventilation, we are informed that no separate accounts 
were kept for the cost of the doping-room and aero- 
plane erecting shop, but that the cost of the heating 
and ventilating systerns in those departments, complete 
with the Lancashire boilers and destructors, was about 
£6500. The precise consumption and cost for fuel 
cannot be given, as it cannot be separated from the 
general account for fuel at the central boiler-house. 
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A Short Chronology of Locomotion. 
By C. F. DENDY MARSHALL, M.A. 
No. I.—LAND. 


Nore.—This section is principally confined to Great Britain. 
Canals, generally speaking, are included as pertaining to inland 


Jocom tion. | 


Middle Ages. Riding horses, pack horses, and water 
transit: oceasional horse litters. 

1555. The first Highways Act of Parliament, deal- 
ing with the repairs of roads in general. 

1563. Exeter ship canal, constructed by John 
Trew. It contained a lock. 


1564 (about). “* Wains,” or “ long wagons.” otherwise 
carriers’ wagons, began to ply on fixed 
routes. By this time ‘‘ coaches,” or 
wheeled carriages, were coming into fashion 
for private use. 

1625. ‘** Hackney coaches,” or four-wheeled cabs, 
appeared in London. About this time 
sedan chairs were becoming general. They 
remained in fashion for two centuries. 
Wooden railways were introduced in the 
neighbourhood of the Tyne for the con- 
veyance of coal. The rails were later pro- 
tected by plates of iron. 
Stage coaches began to come in. As time 
went on they were accelerated little by 
little. About a century later they were 
referred to in advertisements as “ flying 
machines on steel springs,’ &c. This 
expression still survives in the use to-day 
of the word ‘“‘ fly” for one of the slowest 
modes of motion in existence. 


1630 (about). 


1649 (about). 


1661. Glass windows first used in carriages. These 
vehicles were called glass coaches. 

1663. Passing of the first Turnpike Act. 

1681. 119 stage coaches were in existence in Great 
Britain. 

1694. An Act of Parliament regulating hackney 


coaches in London fixed the number at 

700. Licences for 21 years cost £50, with 

£4 per annum in addition. 

General Wade constructed about 250 miles 

of military roads in Scotland. 

1734. The coaches took to changing horses at 
regular stages instead of going through with 
the same team. 

1743. The system of travelling “ post,’’ which had 
been common in France as far back as 1664, 
was introduced in England by John Trull, 
an artillery officer, who obtained a 
“patent” for letting carriages for hire 


across country. The ‘ post chaise” 
became extraordinarily popular. 

1767. Cast iron rails introduced on the colliery 
railways. 

1769. Cugnot built a.steam locomotive which 


travelled on the road in Paris. 

Bridgewater Canal completed from Man- 

chester to Runcorn. 

1776. Rails were cast with an inner flange to 
keep the wheels on them. The lines so 
constructed were called rail-ways, plate- 
ways, tramways, or dramways. The word 
** platelayer ” is a curious survival. 


1779. Erection of the first iron bridge at Coal- 
brookdale. Span 100ft. 
784. Mails transferred to the coaches, which led 


to a general speeding up and uniformity 
of running, also to improvements in the 


roads. This reform was due to John 
Palmer. 

1784. William Murdock made a working model 
steam locomotive. 

1789, The flange was transferred from the rail 


to the wheel by William Jessop. His ras 

were known as “‘ edge rails.” 

Canal mania. Eighty-one canal and navi- 

gation Acts were passed in these four years. 

Croydon railway. This was the first public 

railway, though of course passengers were 

not conveyed : the locomotion was effected 
by horses. 

Trevithick’s first steam coach, which 

travelled on the road in the neighbourhood 

of Camborne, and was afterwards exhibited 

: in London. 

1804. Obadiah Elliot 
spring. 

1811, Blenkinsop’s colliery locomotive, on the 
rack and pinion principle. 

1812. Messrs. Chapman, of Newcastle, built a 

locomotive which propelled itself by turn- 

ing a wheel round which passed a chain 
running from end to end of the line. Soon 
abandoned. 

1813. Brunton constructed a locomotive with 
legs, which was useless. 

1814, George Stephenson’s first locomotive on 

the Killingworth Colliery railway. 

1819 (about). Introduction of the dandy, or hobby horse, 
into England from France, where it was 
known as the Draisnene, or célériférc. The 
craze was short-lived, but, judging by the 
wealth of caricatures, must have been a 

a violent one. 

1829 (about). Wrought iron rails were being used in place 

of cast. » 


1791-4. 


1802. 


1802. 


invented the elliptical 


a Invention of the Ackermann steering. 
om Caledonian Canal opened. 

23. The first two-wheeled hackney cabs 

ieee appeared in London. 

25 Opening of the Stockton and Darlington 
Railway ; the first to be worked by loco- 
motives, and the first to carry passengers, 
these being for a year or two drawn by 

1895 horses. 


Opening of Telford’s Menai 
bridge. 


suspension 





1827. 


1829. 
1829. 


1830. 


1831, 
1831. 


1831. 


1833. 
1834.} 


1836. 
1838. 
1842. 
1843. 
1845. 


1845-6. 
1847. 


1850. 
1855. 
1859. 


1860. 


1860. 


1862. 
1863. 
1865. 


1865. 


1868. 
1869. 


1871. 
1872. 
1873. 
1874. 


1875. 
1875. 


1877. 
1879. 
1880. 
1883. 
1884. 
1885. 
1885. 
1886. 


1887. 
1888. 


1889. 


1890. 
1890. 


1891. 
1892. 


1895. 
1896. 
1897. 
1898. 
1899. 
1900. 


1901. 
1902. 
1903. 


1905. 
1911. 


John Macadam appointed Surveyor-General 
of Roads. 

Rainhill locomotive competition. 

Shillibeer started the first omnibus service 
in London, from Paddington to the City. 
Opening of the Liverpool and Manchester 
Railway. 

Opening of new London Bridge. 

Sir Charles Dance ran steam coaches 
regularly for some months between 
Gloucester and Cheltenham. They were 
designed by Goldsworthy Gurney. 
Hancock ran a steam coach regularly 
between London and Stratford. He con- 
tinued to build and run successful steam 
omnibuses and carriages until 1836. 
Introduction of “‘ hansoms,” named after 
the inventor. 

A line of steam coaches was established 


" between Glasgow and Paisley, built by 


Scott Russell. After about four months 

they were prohibited, in consequence of a 

fatal accident. 

London and Greenwich Railway opened ; 

the first in London. 

London and Birmingham Railway com- 

pleted. 

Railway Clearing-house established. 

Opening of the Thames Tunnel. 

The pneumatic tire invented by R. W. 

Thomson. 

Railway mania. 

A compound locomotive was tried on the 

Fastern Counties Railway. 

Opening of the ‘“ Britannia” 

bridge over the Menai Straits. 

The first purely military railway con- 

structed, in the Crimea. 

First employment of existing railways in 

connection with vast military operations, 

during the Italian campaign. 

Completion of the “ Victoria” 

Montreal. 

Water troughs laid by Ramsbottom on the 

London and North-Western Railway, for 

supplying locomotives in motion. 

Armoured cars used on railways in the 

American Civil War. 

Opening of the Metropolitan Railway in 

London. 

The “ Red Flag ” Act of Parliament, apply- 

ing to all locomotives on highways. 

Velocipedes, or “‘ bone-shakers,”’ came in. 

These were at first very like the hobby 

horse, except that the front wheel was pro- 

pelled by means of cranks and _ pedals. 

They had hickory spokes and iron tires. 

Rubber tires introduced. 

“ High ” bicycles developed gradually from 

this year, in which suspension wheels 

appeared. Curiously enough, they took 

a different form in America, the smal! 

wheel leading and the large -one being 

driven by levers. 

Mont Cenis tunnel opened. 

Train ferry introduced in Denmark. 

First sleeping cars, London and North- 

Western Railway. 

Pullman cars introduced on the Midland 

Railway. 

Railway brake trials at Newark. 

Mallet’s first compound locomotive, on the 

Bayonne and Biarritz Railway. 

Starley patented the differential gear. 

First dining cars, Great Northern Railway. 

Sir Thomas Parkyns built a steam tricycle, 

which was exhibited at the Stanley Cycle 

Show in February. 1881. 

First electric railway in the British Isles, 

Portrush and Bushmills. 

First electric tramway on the “ trolley ” 

system, at Kansas City, U.S.A. 

Invention of the “ safety ” bicycle by J. K. 

Starley. 

Daimler invented the petrol engine and 

fitted it to a bicycle. 

Opening of the Severn Tunnel, 44 miles 

long. 

Cycles first used on military manceuvres. 

Pneumatic tires reintroduced by J. B. 

Dunlop. 

The block system, interlocking, and autoe 

matic continuous brakes on passenger 

trains, made compulsory by Act of Parliae 

ment for all railways in the United King- 

dom. 

Opening of the Forth Bridge. 

Opening of the first “‘ tube” railway in 

London, the City and South London. 

Electric tramway constructed at Leeds. 

Disappearance of the 6ft. gauge on the 

Great Western Railway. 

Motor car race from Paris to Bordeaux. 

Winner averaged 15 miles per hour. 

The Motor Car Act, repealing the “ Red 

Flag” Act of 1861. 

Motor car race from Paris to Dieppe. 

Winner averaged 23 miles per hour. 

Paris-Amsterdam motor race. Winner 

averaged 27 miles per hour. 

— race. Winner, 30 miles per 
our. 

First “‘ Gordon-Bennett ” motor race, Paris 

to Lyons. A French car won at 38} miles 


tubular 


bridge. 


per hour. 

Paris-Bordeaux race. Winner, 53 miles 
per hour. 

Paris-Vienna race. Winner, 43 miles per 
hour. 


Introduction of rail-less electric traction 
at Grevenbruck, Westphalia. 

Opening of the Simplon Tunnel. 

Rail-less electric traction applied at Leeds 
and Bradford. 


1917. Military cross-Channel train ferry estab- 
lished. 

1917. Australian trans-continental railway opened. 

1918. Opening of new Quebec: Bridge. 








IRON OXIDE PIGMENT FROM SPAIN. 





One of the industries which has greatly developed in 
the Malaga district of Spain since the outbreak of the war 
is that of manufacturing red oxide of iron for export. 
This product is used for making metal paint, especially 
for ships’ bottoms ; it also serves extensively as a colour- 
ing material for paper, rubber, tiles, &c. The hematite 
ores are found in the province of Jaen, about 100 miles 
north-east of Malaga, and also at Salinas, in the province 
of Malaga. E 

A careful selection of the crude ore is required, and 
although there are many different processes for its elabora- 
tion, the old-fashioned system of levigation appears to 
give the best results. The process of manufacture is 
described in the Journal of the Royal Society of Arts as 
follows :—The crude ore is thoroughly ground; the 
impurities in the ore are washed out as the ore runs through 
a series of tanks or basins, and only the very finest particles 
that remain in suspension in the water reach the last tank, 
where they are allowed to settle. The water is slowly 
drained off the washed oxide, which is then passed through 
filters and placed in the sun for a day or two to dry. In 


| order to complete the drying artificial heat is resorted to. 


The resulting filter cake is then disintegrated, producing 
the impalpable powder of intense power for colouring, 
which is the levigated red oxide. The red oxide is usually 
packed in barrels containing about 300 kilos —660 Ib.— 
net. 
Some of the oxide shipped from Malaga is dry ground— 
i.e., milled exactly as it comes from the mine without any 
washing—-or passed through tube or ball mills. Although 
probably not as economical, the liquid process is said to 
give the hest results. : 

There are three factories in Malaga and one in Jaen 
for the preparation of the oxides for export. The industry 
wes established in 1900, but was relatively unimportant 
until the war caused exports from the islands of the Persian 
Gulf to cease. The exports from Malaga then increased 
considerably, until about 5655 tons of levigated oxide of 
iron were exported in 1916, and 6055 tons in 1917. A con- 
siderable amount of crude ore is also exported from Malaga, 
but by far the larger part of the export is shipped in the 
manufactured state to save shipping space. : 

The analysis of the oxide and more especially the ferric 
oxide—Fe,0,—content, although insisted on by many 
buyers, would not appear to have any direct relation to 
the colouring power of the pigment. The Persian Gulf 
oxides, for instance, which have a more beautiful colour 
and stronger staining power than Spanish oxides, are 
much lower in ferric oxide content. The value of an 
analysis consists probably in the proof that the oxide has 
not been adulterated in the course of levigation. Also, 
the higher the percentage of iron the greater is the value of 
the oxide as a preservative against rust. The higher 
grade Spanish oxides contain from 85 to 90 per cent. 
Fe,0;, but some of equally strong sustaiming power con- 
tain about 80 per cent. 








CAUSES OF FAILURE IN SLAG CONCRETE. 


AtrHoucn well made slag concrete is a very reliable 
building material, there have been cases where concrete, 
in which slag has been used as an aggregate, has failed. 
The chief causes of failure were given by Dr. J. E. Stead 
in a paper read before the Cleveland Institution of Engi- 
neers as follows:—(1) The scrimping of the cement, 
leaving the finished concrete in a very porous condition, 
which is not serious in constructions above water level, 
but where fresh or salt water has free passage into or 
through the concrete is almost certain to cause disintegra- 
tion—rapidly by sea water and less so with fresh water. 
Whatever the aggregate may be, porosity in concrete 1s 
certain to lead to premature destruction by sea water. 
(2) To the use of the fines from old slag dumps, which 
often contain coal ashes and other deleterious substances. 
It is therefore desirable to riddle off and reject all that will 
pass a sieve with jin. mesh, or better, the pieces smaller 
than lin. in diameter. Preferably it is safer not to use 
anything but pure clean slag. Coal ashes are sometimes 
present in mixed dumps and contain sulphides of iron, 
which in presence of air and water produce acid solutions 
which react on the slag, dissolving a portion of the alumina 
and Ime, producing the aluminium-calcium sulphate, 
which may cause expansion. Concrete floors and pave- 
ments have been known to expand and buckle purely 
owing to the oxidation of the sulphides and production of 
hydrated calcium sulphate, and possibly due to the pro- 
duction of the double salt just referred to, particularly in 
cases where care has not been taken to remove the fine slag, 
and when the concrete has been porous and kept in a damp 
condition. It ig advisable therefore not to use any fine 
slag at all for floors exposed to such conditions, but 
employ ordinary sand instead, and in confined positions, 
such as the floors of dwelling-houses, to refrain from using 
slag as an aggregate owing to the property slag has of 
yielding sulphuretted hydrogen when it is moistened. 








ON May 28th the President of the Board of Trade was 
asked, in view of the suitability of Australian hard woods 
for sleepers, to give preference thereto. Sir Auckland 
Geddes replied that the Board of Trade was not in & 
position to make tonnage available, either for Australia or 
elsewhere. If sleepers of Australian hard wood could be 
offered on c.i.f. terms, which would compete as to quality 
and price with those from other sources, such as British 
Columbia, he had no doubt that the railway companies 





would be pleased to consider them on their merits. + 
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| by Petman cement. 
| then finished. 


British Railway Workshops _ in 


War Time. 


No. II.* 


THE DARLINGTON SHOPS OF THE NORTH-EASTERN 
RAILWAY.+ 


BRITISH railway companies were responsible, 
through the War Manufactures Sub-committee of 
the Railway Executive Committee, for the supply of 
18-pounder high-explosive shells, 18-pounder shrapnel 
shells, and 6in. high-explosive shells. They also 
repaired and renovated over three million 4. 5in. 
cartridge cases and nearly thirty million 18-pounder 
cartridge cases. The North-Eastern Railway Com- 
pany at Darlington supplied 428,435 18-pounder 
high-explosive shells, 1,064,665 18-pounder shrapnel 
shells, and 134,876 6in. high-explosive shells. There 
were also repaired and renovated 257,168 4. 5in. 
cartridge cases and 1,864,447 18-pounder cartridge 
cases. The promised output of the 18-pounder shrap- 
nel was 5000 per week, but 15,000 per week were 
dispatched ; of 6in. high-explosive shells, the promise 
was 250 per week and the supply was 1250: of 18- 
pounder repaired cartridge cases, the promise was 
5000 and the actual supply was 35,000. The 18- 
pounder work was turned out from specially erected, 
electrically driven shell shops, built on the property 
of the railway company adjoining the North-road 
locomotive shops, whilst the 6in. shells were manu- 
factured in part of the latter shops, which were 
re-arranged for the purpose. All this work was done 
under the supervision of Mr. Norman J. Lockyer, 
the works manager. 

The new shops were nominally Government 
munition works, being run on behalf of the Ministry 
of Munitions by the North-Eastern Railway Company. 
They were begun at the end of August, 1915, and were 
in full swing by the end of the following month. 
Figs. 17 and 18 give an idea of their internal appear- 
ance. Figs. 19 and 20 show where some of the 6in. 
high-explosive work was done in the locomotive | 
shops. In the foreground of the latter illustration | 
noses are being put on the shells. In Figs. 21 and 22 | 
is seen the work of repairing and renovating used | 
cartridge cases, reference to which work will be made | 
in a subsequent article. It will be gathered from | 
the foregoing illustrations that women mainly were | 
employed in these shops. The works at Darlington, 
as a matter of fact, found employment on shells for 
1250 women. The forgings were received from outside 
and the operation through which a 6in. high-explosive 
shell—a 6in. Howitzer XII. L—had to pass at 
Darlington were as follows :—The first step was to 
rip the nose end, cut to length and centre the base 
for rough turning. After the body had been rough 
turned, the forging was bored, counterbored and faced 


The turning of the body was 


After the turning of the body was completed and 


| the profile finished, the shell was waved, serrated and 


undercut for the copper band, the base was ripped 
to length and weight, and was recessed roughly and 
then properly finished for the base-plate. Copal 
varnish was then inserted in the interior, and the 
shell was baked. Then the copper band—which was 
cut at the company’s shops at York off copper tubing 





ment, whilst the wheels and axles came from other 
works. The company subsequently made 460 axles 
for 4.5in. howitzers for the Coventry Ordnance 
Works. 

Whilst all this work was being done in the loco. 
motive shops at Gateshead and Darlington, the 
company was efficiently maintaining its locomotives, 
and repairing engines for the Highland Railway 
Company and others from Belgium. The strain on 
the North-Eastern locomotive power was increased’ 











FIG. 16—8-INCH HOWITZER AND MOUNTING 


—was passed over the top of the shell down to and 
over the serrated portion, and pressed into the 
serrations, the band then being turned and finished. 
The base-plate—which, from the dropped forging, 
passed through four operations—was then riveted 
in position, and when it was turned and finished the 
shell was completed. 

Fig. 15 illustrates a 6in. gun for anti-aircraft 
purposes mounted on a wagon. The trolley was 
supplied by the Great Western Railway, and the 








FIG. 15—6-INCH 


to length, and then re-centred for the finished turning 
and the counterbore thread milled. The inside was 
then polished with emery to reveal any flaws. 


nose was then screwed on—it had to go through | 


| 


The | and supplied to Woolwich. 





ANTI-AIRCRAFT GUN ON RAILWAY TROLLEY 


North-Eastern made the pedestal and mounted the 


gun. Twelve sets were so dealt with at Darlington | 


Among the heavy armament work done at Darling- 


eight operations from the stamp forging—and fastened | ton was the construction of cradles and trails for 





* No. I. appeared June 6th. 
t Owing to slip of the pen Darlington was written in place 


8in. howitzers—see Fig. 16—and Gin. naval guns. 
Fifteen of the former were completed between Sep- 
tember, 1915, and March, 1916, and twenty of the 
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he guns in each case were supplied by the Govern- 


by the reduction of numbers, the company having 
sent fifty of its biggest—0-8-0 type—tender engines 
overseas, and having lent ten 0-6-0 goods engines 
to the Highland, two goods engines to the London and 
North-Western, and seventeen shunting engines to 
Government and other munition factories, &c. It 


|also sent a 35-ton steam breakdown crane and a 


similar crane of 25 tons capacity overseas. 








Some Points in the Manufacture 


of Files.* 
By GEO. TAYLOR, Sheffield. 
STEEL. 


AT no time in the history of file making has the impor- 
tance of the file been realised so much as during the past 
four years, and probably at no time in its history +has the 
need for reorganisation been so urgently required as now. 

Half a century ago nearly all files were made from 
crucible steel. To-day nearly all files are made from either 
Siemens or Bessemer steels. Exceptions are such files as 
warding, taper, and mill saw, and other very small files. 
In the Sheffield district, in point of chemical composition, 
the steels used fall between the following percentage limits : 
—Carbon, 0.90 to 1.40; silicon, 0.10to 0.25 ; manganese, 
0.30 to 0.80; sulphur, 0.01 to 0.05 ; phosphorus, 0.02 to 
0.06. On the Continent, and to a relatively less extent 
in this country, some files are made from milder steels of 
Bessemer origin. The amount of carbon may be as low 
as 0.35 per cent. Such material cannot be hardened in 
the ordinary form of lead bath, but must be handled by a 
modified form of hardening process, more fully dealt with 
under ‘* Hardening.” 

Of late years, with a desire to produce a better and more 
durable article, manufacturers have resorted to the practice 
of adding special elements to file steels. These special 
elements are chiefly chromium and tungsten, but what 
ever commercial advantage there may be in using these 
special elements in file steels, there is probably no great 
increase in the actual efficiency of the file, and there may 
be some decrease unless a number of oft-overlooked pre- 
cautions are simultaneously takon. The hardness of the 
file tooth and the depth to which the hardness penetrates 
have never been grounds for complaint which can be 
remedied by adding chromium to steel, and the sharpness, 
efficiency, and durability of the teeth suffer less for want 
of tungsten than for want of care in controlling their size, 
shape, regularity, and the rake and clearance angles of 
their cutting edges. From alarge number of tests of both 
chrome and ordinary steel files made on the Herbert test- 
ing machine—files cut under the same conditions by the 
same man with the same angles on the chisel, and on blanks 
with the same Brinell number—the average results are 
about equal. . 

No doubt in time we shall find good reason for adding 


| special elements to file steel, or for leaving out some 


elements whose interference is only vaguely suspected, 
but this field of research lies very properly with the 


metallurgist. Z 
In relation to the manufacture of files, crucible and 





* Abstract of paper read at the annual meeting of the Iron 
and Steel Institute, May 8th and 9th, 1919. 
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SHOPS OF THE NORTH-EASTERN RAILWAY 


(For description see opposite page.) 


DARLINGTON SHELL 
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FIG. 17—TAPPING AND BORING MACHINES IN 18-PDR. SHELL SHOP FIG. 18—FACING AND GRINDING MACHINES IN 18-PDR. SHELL SHOP 




















FIG. 19—6-INCH H.E. SHELL SHOP FIG. 20—6-INCH H.E. SHELL SHOP 
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FIG, 21—18-PDR. OARTRIDGE CASE REPAIR SHOP FIG. 22—18-PDR. OARTRIDGE CASE REPAIR SHOP 
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Siemens steels are to be distinguished chiefly by the 
different amounts of manganese which they contain. 
This element, more than the usual variation in the amount 
of carbon, determines the depth to which the hardness 
through and beyond the tooth of the file penetrates. It 
is objectionable in small files, chiefly because it causes 
them to harden intensively throughout, and makes them 
correspondingly brittle. It may be objectionable in large 
files too, both for that and other reasons. Siemens steels 
are also generally less free from roaks and other surface 
defects which, particularly in round files, might cause them 
to split on hardening. This, however, does not involve 
any serious amount of inconvenience and loss, as the roaks 
are mostly visible after grinding, and the blanks can then 
be rejected. Soft files, due to the surface of the ingot and 
billets becoming decarburised in the reheating furnace 
prior to rolling, are not distinguishable until they are 
practically finished. For softness occurring in spots or 
patches the rolling mill is not necessarily to blame. It 
should be recognised, however, that most of the bars as 
they leave the mill or forge are surroundgd by envelopes 
of carbonless metal, which may be increased in depth in 
the subsequent forging and annealing operations, and 
must be later entirely removed by grinding if soft files 
are to be avoided. 

The troubles which afflict the file maker, so far as the 
steel is concerned, might be considerably mitigated. The 
first thing to be done is to determine what is the most 
suitable steel. Secondly, always to order to that analysis. 
Thirdly, to insist on the cast number and analysis being 
given with each delivery of material. Fourthly, to check 
the analysis. Fifthly, from each delivery of material to 
examine the extent of decarburisation. This examination 
should become a properly organised part of the file maker’s 
system. 

ForGine. 

Some files, principally very small sorts, are still hand 
forged, but the vast bulk of the work is executed by belt 
hammers and rolling machines. The rolling machines 
now in use are a great improvement on the earlier designs, 
and they have helped considerably to increase the output 
of files for all munition purposes during the war. 

Gas-fired furnaces are recognised as the cleanest and 
most manageable means for heating the blanks preparatory 
to forging, but whatever means are used it is of the 
greatest importance that the blank should not be over- 
heated. When a series of bars is being heated simul- 
taneously the forger should see that none of them become 
hotter than is necessary to give them the required shape 
before the temperature falls below dull redness. Nor 
should the bar which has to be drawn into a taper file 
have more of its length raised to a forging heat than will 
allow the taper to be practically formed. Steel which has 
been raised to a forging heat and not subsequently forged 
assumes a coarsely granular structure, which may or may 
not be remedied by subsequent annealing. If not remedied 
the hardened file is needlessly brittle in the overheated 
part and may break in straightening, cutting, or harden- 
ing, or it may break off short in use. It is advisable that 
the forger should be instructed: (1) As to the kind of 
material he is to forge ; (2) as to the temperature at which 
he must work ; (3) not to leave heated blanks in the fire, 
but to finish them before leaving his hammer. File 
forgers are rarely given such particulars; if they were 
instructed, not only would there be less overheating than 
now occurs, but they would develop more interest in their 
work. 

If overheating is suspected it should be looked for just 
beyond the tapered portion. If the fractured surface in 
that portion is coarser than in the unforged part nearer 
the tang the forger and not the rolling mill is obviously 
to blame. 

Another point of considerable importance in forging is 
the production of a uniform shape of blanks. Under 
present conditions it is practically impossible to produce 
quantities of blanks that are perfectly uniform, but as 
future developments in grinding and cutting operations 
will be based on uniformity of the forged blank, attention 
must now or later be given to this point. 


ANNEALING AND STRAIGHTENING. 


The latest and most efficient type of furnace used for 
annealing is the gas-fired furnace. By means of these 
furnaces it is possible to anneal large quantities of file 
blanks, and to do them quicker, cleaner, and with better 
control than with the older types of furnaces. Pyro- 
metric control of annealing temperatures is not universal 
in the file trade, but it is obvious that in the future pyro- 
metry will be found as useful here as in other branches of 
the toolmaking industry. 

The main object of annealing the forged blanks is to 
make them soft, in order to facilitate the work of the grinder 
and cutter. Should the blanks be made as soft as possible ? 
One would answer instinctively, ‘‘ Yes, of course.” And 
yet there are skilled men, file makers for the last half 
century, who maintain that 1 per cent. carbon steel, for 
example, can be made so soft that on cutting ** the tooth 
will not rise properly.” This statement is difficult to 
understand, but if one investigates the shape of tooth 
formed on copper, wrought iron, mild steel, &c., by the 
same chisels and machines as are being regularly used to 
cut ordinary file steel, it will be found that the same con- 
ditions as produce a reasonably good tooth on moderately 
softened 1 per cent. carbon file steel will not necessarily 
produce a desirable ferm of tooth on soft copper or wrought 
iron, or even on very mild steel. It may, however, be 
taken asa reliable fact that the softer the blanks, so long 
as the degree of softness is uniform and the shape of the 
chisel is suitably adapted, the better form of tooth it is 
possible to make, and obviously the easier and cheaper 
the grinding and cutting operations become. 

In order to harden his chisels the file cutter quenches 
them from a certain temperature between 750 deg. C. and 
800 deg. in water, but in the quenched state they are too 
brittle for use, so he re-heats them to some lower tempera- 
ture. Let us suppose that the blanks are as hard as 
possible; that is to say, let them have been water- 
quenched. If from this stage they are reheated respectively 
at 100 deg., 200 deg., 300 deg., 400 deg. C., and so on, they 
become softer. After reheating to 500 deg. C. a hardened 
file blank had a Brinell hardness number of 321. After 
reheating to 600deg. C. the number was 241; after 
700 deg. C. it was 187. In every case, during these observa- 





tions, the file blank was kept at the stated temperature 
for two hours, and it was almost a matter of indifference, 
so far as its hardness was concerned, whether the file blank 
was allowed to cool in the air or quenched out in cold 
water. Ata temperature of 700 deg. C. we are on the verge 
of a sudden change, the effects of which is clearly illus- 
trated by the following table of hardness :—- 


TaBLe ].—HARDNESS. 


Reheated to Cooled in Quenched in 
Deg. C. air. water. 
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These observations show quite clearly that if it is 
intended to soften file blanks by reheating to a certain 
temperature and allowing them to cool in the air—a 
practice by no means unusual in the trade—then the 
nearer the maximum temperature reached approaches 
the temperature at which they would harden if water- 
quenched the softer they become. If, however, this 
temperature is overstepped the blanks get harder, and this 
practice in endeavouring to attain the greatest possible 
softness is apt to be pushed too far and produce instead 
blanks of a mixed kind. This method of ‘ annealing ” 
file blanks is therefore not commendable. 

The only remaining alternative is to reheat the blanks 
to a temperature at which they would harden if water- 
quenched, and to make the subsequent cooling so slow 
that they remain suitably soft. The material referred toin the 
preceding paragraphs, when cooled uniformly from 760 deg. 
C. in twenty-four hours, had a Brinell hardness number 
of 156. It is not essential to keep the blanks in the fur- 
nace till they are stone cold; when they are no longer 
visibly red the cooling can, if desired, be completed with 
the doors and dampers up, or by drawing the files into the 
air. By this latter procedure the blanks can be made 
softer and more uniformly soft than is possible by any 
form of reheating followed by cooling in the air. That 
the blanks are more apt to scale is true, but that can be 
easily avoided, and is in any case a comparatively small 
matter. 

If the blanks have been overheated in the forge the 
annealing furnace is the place to make that defect good, 
or at least to remedy the defect as far as it is remediable. 
The coarse crystalline structure due to overheating is not 
at all removed by the softening which depends on reheating 
and air cooling. The coarse may be replaceable by the 
fine structure only during the passage through at least 
that range of temperature which confers on the steel the 
capacity of hardening when water-quenched ; and that 
range of temperature, as we have seen, can be used with 
effect only when the subsequent cooling takes place very 
slowly. 

The file maker is very conservative in his views. He 
still continues to use steels containing so much carbon that 
the file is diffused throughout with a network of free 
cementite. This makes the file brittle and adds little or 
perhaps nothing to the usefulness or wearing quality of 
the tooth; it adds enormously, however, to the possi- 
bility of the teeth cracking during the hardening operation 
or breaking off in use. It frequently happens that the 
surface of the file, even below that portion ground away, 
becomes decarburised to a certain degree and so protects 
the file maker against himself. But the serious objection 
to the use of the file steel containing over 1 per cent. 
carbon lies in the fact that such steel once overheated 
cannot be restored by heating to a temperature just above 
that from which it could be hardened. Such steel can 
only be restored to a finely crystalline state by heating it 
to a temperature at which the free cementite cell walls go 
into solution. When the steel contains as much as 1} per 
cent. carbon the temperature required will exceed 
900 deg. C. 

It is important that during annealing the file blanks 
should lose their shape as little as possible, not only because 
the subsequent straightening is unproductive labour, but 
because the blow of the hammer distorts and hardens the 
material in patches. Very severe blows may cause the 
parts struck to glaze in grinding or to damage the chisel 
in the cutting operation. These troubles are rarely 
ascribed to the straightening operation ; less rarely, in 
fact, than they should be when one remembers that the 
straightener in some factories is instructed to leave the 
mark of the hammer face or edge in the blank, so that the 
grinder must perforce ‘‘ bottom ”’ the scale. 

To make wilfully a more or less deep impression in the 
surface of the file blank in order to check the thoroughness 
of the grinding is but to replace one possible disadvantage 
by another. It is only on very rare and unavoidable 
occasions that the carbonless envelope would not be 
removed by the grinder without any precautions being 
taken. If, however, precautions are necessary, something 
less objectionable than the mark of the hammer face 
should be used. 

If the surface of the blank is appreciably decarburised 
the entire surface of the impression left by the hammer is 
decarburised too, and if the impression is not ‘‘ bottomed ” 
on that part at least the cutting edges of the file teeth will 
be soft. 

GRINDING. 


The objects of grinding are to remove all scale and to 
give @ flat, smooth surface to the file, so that the next 
operation of cutting can be executed properly. If file 
bianks have hard patches, they have been “‘ glazed” by 
the grinder; if they have soft places, he has not 
‘** bottomed ”’ the scale. These are almost articles of 
faith in many factories. Indeed, these statements have 
been so firmly believed that grinders have actually been 
dismissed because they were held responsible for “ soft 
files.”’ In this respect the grinder has been most unfairly 
treated, and affords an instance, of which many might be 
quoted, of the lack of proper study and investigation of 
problems affecting the making of files, which has been, 
and still is, characteristic of file manufacturers.* 

In the majority of cases soft spots, as we have seen, are 
due to the absurd precautions taken to avoid them. The 





~ * Since writing the above a “‘ File Trade Technical Society ” 
has been founded with the object, amongst others, of investigat- 
ing such matters. 





forged blanks may be seriously decarburised below the 
bottom of the scale, but no one can tell whether they are 
or not except by making a microsection, and in any case 
either the rolling mill or the forger is to blame—generally 
the former. [If it is imperative that the grinder should 
remove a certain thickness of metal from each side of the 
blank the most certain way to ensure this is to cut a mark 
to the required depth and insist on that mark being ground 
out. If after this soft files occur the remedy obviously 
does not lie in worrying the grinder. 

The grinder is also not necessarily responsible for hard 
patches. For glazing pure and simple he is usually to 
blame, but in this respect the hand grinder does not err. 
lf the corner of a softened file blank be pressed heavily 
on to a revolving emery wheel it can be quickly raised 
to inecandescence. On being withdrawn the red-hot corner 
cools instantly, and will be found on trial to have hardened 
considerably. In a milder way, when a machine grinder 
is working with insufficient water and an excessive amount 
of pressure the whole file blank may become hard. The 
softer the blanks the less readily does the glazing occur ; 
with blanks made from very mild steel its occurrence, for 
obvious reasons, is practically unknown. 

There are four serious defects in grinding which exercise 
a deleterious influence in the cutting process. These are ; 
—(1l) The surface of the blank may be ground slightly 
concave ; (2) it may be ground slightly convex; (3) 
there may be a wavy appearance giving a series of depres- 
sions; (4) the surfaces may be covered with scratches due 
to a coarse gritstone. If the first and second faults are 
not regarded as very serious, the cutter will endeavour, 
so far as “‘ bastard’”’ and rougher cuts are concerned, to 
meet the difficulty in the grinding of his chisel. But this 
cannot be entirely successful, as the finished file does not 
possess a perfectly uniform surface, and the only real 
remedy with such files is re-grinding. This applies also 
to the third defect. 

The fourth defect is a difficult one to deal with. It is 
caused not only in grinding, but in “stripping.” The 
finish on a file blank is of importance, and it is the aim of 
the grinder to produce as smooth a surface as possible. 
Unfortunately, gritstones vary so much that, no matter 
how careful a grinder may be, he cannot avoid deep 
scratches on the blanks. Hard and coarse stones are 
responsible for the worst examples of scoring. When the 
hacker blades in the grinding machine are brought in 
contact with the face of the stone to level it, the coarse 
silica grains acquire sharp cutting points which dig into 
the blanks during the process of the operation and produce 
scratches. If such blanks are cut single without further 
work of smoothing a series of serrations will be found on 
the edges of the teeth, and it is easy to realise not only 
thet the cutting edge becomes thereby less effective and 
durable, but that they may, as they actually do, serve as 
starting-points for small hardening cracks which run 
transversely to the root of the tooth. It is customary, 
however, to strip practically all files that are to be single 
cut, and smooth double cut. This may be done either by 
means of a file or emery wheel. This process, although it 
removes the grinding scratches, may replace them by 
others almost as objectionable. In order to reduce the 
defects mentioned to a minimum, if they cannot be removed 
entirely, a different method of, and different materials 
for, grinding are required. 

There is also another and very important reason why a 
new method of grinding should be invented—a human 
reason. This branch of the trade is unhealthier, dirtier, 
more laborious and more dangerous than any other. 
The average life of a grinder is about forty years, and those 
who work at it know they cannot look forward to a healthy 
vigorous old age. Something has already been accom- 
plished in this way for round files. The Stead process 
grinds round blanks automatically from the solid up to jin. 
diameter. Those 5/,,in. and above are first drawn taper 
under the hammer and then ground. The machine is a 
very greatly improved design on the gramophone needle 
grinding apparatus, and produces uniform blanks perfectly 
round, The process is simple and very expeditious ; 
of 4in. round files as many as 8000 have been ground in 
three hours. The same arrangement may be developed 
to grind half-round files, with the certainty of producing 
files that have a perfectly rounded back. 


(To be continued.) 








THE EFFECT OF CHILLING BLAST-FUBNACE 
SLAGS. 


Durine the manufacture of cast slag bricks in chill 
moulds the suddenly cooled exterior portions of the slag 
resemble glass, and thin chips removed from the chilled 
envelopes are more or less transparent. The slag under 
the chilled parts has the character of crystalline rocks, is 
greyish white and opaque. The micro-sections, however, 
enable one to see that the slag is a mixture of opaque 
crystals in a matrix of more or less clear glass. After the 
slag bricks are removed from the chill moulds, whilst still 
dull red hot on the outside and fluid in the centre, they are 
piled into a chamber to cool down slowly. During this 
annealing process the chilled envelopes are profoundly 
changed in character. The vitreous substance changes to 
a perfectly white opaque material, and the cold bricks— 
excepting the unchilled sides—are quite white. In 
seeking the reason for this extraordinary change it was 
found, says Dr. J. E. Stead, in a paper which he recently 
read before the Cleveland Institution of Engineers, that 
the sulphur existing as sulphide of calcium, in all parts of 
the original slag, had remained as such in the interior 
portions, but had been oxidised to sulphate of lime in the 
envelope. It was this disseminated white sulphate, 
amounting to about 5} per cent., which accounted for the 
whiteness. Another peculiar property of chilled slag is 
that on heating to about 850 deg. Cent. it recalesces, 
temporarily increasing 100 deg. Cent. during the internal 
revolution, and is what is called pyrophoric ; after the 
internal physico-chemical change is complete, what was 
previously transparent is then opaque and resembles 
porcelain. 
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Railway Matters. 





‘Tus South African Government has decided that an 
eight-hour day be adopted in the Department of Railways 
and harbours. 

[x the Birthday Honours was included the name of Mr. 
A. F. Church, chief engineer of the Uganda Railway, who 
has been made a C.B.E, 

For the last five months of 1918, as compared with the 
period of 1917, 97 per cent. of the American railways 
reported a saving of 7 per cent. of coal in goods train 
service and of 2.8 per cent. in passenger train service. 
The estimated money value of the coal saved by all the 
companies was nearly 10,000,000 dols. 

As an act, it is believed, of political expediency, directed 
against President Wilson, Congress rose in March without 
making a vote for the deficit in the working of the railways 
by the United States Railroad Administration. The vote 
asked for was one of 750,000,000 dols. Congress, having 
resumed its sittings, the vote was passed last week. 


Tue Transport (Metropolitan Area) Select Committee of 
the House of Commons, which is inquiring into London 
Tratlic Facilities, held its first sittings on the 5th instant, 
when one of the witnesses was Sir William Marwood, of the 
Board of Trade. At the meeting on the 12th Sir Lynden 
Macassey, the secretary to the Royal Commission of 
1903-05, reviewed the recommendations made by that 
body. 

A SIGNALMAN named Joseph Ashton, in the employ of 
the Lancashire and Yorkshire Railway in a box at some 
colliery sidings in the Wigan area, has received the O.B.E. 
for gallantry during an air raid over that district in April, 
1918. Ashton, who is 58 years of age and has only one leg, 
was injured by flying glass when a bomb struck the signal- 
box, but after receiving first aid he carried on for three 
hours until relieved. 

Tur London correspondent of the Manchester Guardian, 
writing in the issue of the 13th inst., said that he had been 
told that there were large quantities of foodstuffs lying in 
port warehouses, but the railway companies refused to 
accept orders for delivery for more than a part of the food 
consignment offered them, and they declined also to collect 
goods from some wharves and warehouses which have been 
used by the Ministry of Food for landing and storing goods 
from abroad. 
this food went to waste. 

Tue mishap on March 26th at the Waterloo terminus of 
the London and South-Western Railway, mentioned in 
this column of our issue of March 28th, is ascribed by Major 
Hall in his report—his first accident report—to the Board 


same 


of Trade to a signalman breaking a definite instruction, | 


that aftera train had been accepted on the up main relief line 
that road must nct be fouled, and to the driver of the train 
arriving on that line overrunning his signal, and coming 
into collision with a train which, contrary to the above- 
mentioned instruction, had been allowed to depart. 

GivinG evidence before the Unopposed Bills Committee 
of the House of Commons as to a spur two miles long to 
join the Mansfield Railway to the Blidworth colliery, the 


secretary and solicitor of the railway company said that | 


the Government requisitioned the Clipstone branch, over 
which 40,000 to 50,000 men per week were conveyed to 
and from the Clipstone camp. The Mansfield Railway had 
been of the utmost service a8 a relief to the Great Central 
for the conveyance of munitions and for the carriage of 
South Wales coal to Birmingham. The Bill was passed. 


In his evidence before the informal committee on 
London traffic—since replaced by a duly constituted 
Select Committee—Mr. R. H. Selbie, the general manager 
of the Metropolitan Railway, said that the system of 
automatic signalling on that company’s system was most 
complete, and that the sections had been cut down to the 
shortest limit, in order to avoid congestion at the busiest 
hours, and to get as many trains as possible over the line. 
The maximum number on the busiest section—between 
Baker-street and Moorgate-street—was thirty-nine per 
hour over one set of rails. 


SPEAKING before the London Society on May 27th, Mr. 
W. M. Acworth said that the dividend on the Tube railways 
of London, payable, after twelve years of waiting, to the 
ordinary shareholders had not risen above 2 per cent. 
The capital cost per mile was, fifteen years ago, on an 
average, £600,000. To-day the cost would be at least 
£1,000,000 per mile, and capital could not be obtained for 
less than 6 per cent. To earn the £60,000 a year for 
interest each mile must earn £150,000 per annum, which, 
at the average fare of 3d. per mile now paid, would mean 
that over each mile of railway 1,000,000 passengers per 
week must travel. 

_ THERE has just passed, with little or no notice, the 
jubilee of an event of great historical interest. We refer to 
the joining up of the two sections of the first American trans- 
continental railway on May 10th, 1869. The Union Pacific 
from Omaha and the Central Pacific from Sacramento 
were to have met at Ogden, 25 miles east of Salt Lake City. 
The former reached that point first and continued its line 
westwards. No definite line of route had been agreed 
upon, and consequently the two systems eventually paral- 
leled each other for 200 miles. Congress interfered and 
determined that the junction should be at Promontory, 
where, on the above-mentioned date, two gold and two 
silver spikes were driven into a sleeper made of highly 
polished Californian laurel. 

_ THe United States Railroad Administration has pub- 
lished some wages statistics which show that, comparing 
January, 1919, with December, 1917—the latter is the 
month before the Administration took control—-there was 
an increase in the number of servants from 1,703,000 to 


1,848,000, or 8.5 per cent. This is said to be a normal | 


Tate of increase to meet the increase in traffic. The 
aggregate pay rolls rose from 153,039,000 dols. to 
230,800,000 dols., an average increase of 48 per cent. 
All classes had an increase except the general officers. 


Passenger engineers (drivers) are the highest paid, receiving | 


an average of 98 cents (4s.) an hour. The next highest 
paid were train dispatchers, whose average was 91 cents 
(3s. 9d.) per hour. The number of clerks increased from 
108,000 to 205,000. 


The consequence was that a good deal of | 


Notes and Memoranda. 





AccorRDING to the Aftonblad the coal produced at 
Véstergétland, Sweden, has the special characteristic of 
containing the rare and valuable metal vanadium. 
Analyses shows 0.95 per cent. of ash, of which 25 per cent. 
is vanadium. The cost of raising the coal is said to be 
11.50 kr. per ton. 


ACCORDING to some investigations made in America on 
the best kinds of glasses for shielding the eyes of men 
working at furnaces, for protection from ultra-violet light, 
black, amber, green, greenish-yellow, and red glasses are 
efficient. Against the infra-red rays, deep black, yellowish- 
green, sage-green, bluish-green, and gold-plated glasses 
are best. 

THE Liverpool Post states that a man working on a very 
lofty structure in Bromborough fell 110ft. to the ground, 
alighting on @ bed of sand left by concrete mixers. A 
tarpaulin was thrown over the poor fellow, and the ambu- 
lance was ’phoned for to take his body away. Before it 
arrived the tarpaulin became agitated, then was thrown off, 
and the man arose and walked away. 


THE iron ore deposits of Guatemala, though of high 
grade, are of little importance. The chrome ore fields are 
said to be quite promising, high grade deposits having 
been found in several districts. About 2000 tons of ore 
were exported during 1918. Limestone is found in large 
quantities, and is used in conjunction with a silicious 
volcanic ash for making cement. Coal deposits have been 
found, but require further investigation. Graphite is 
also found. 


WHEN wood is used as a reinforcing material for concrete 
it should, according to Beion u Eisen, be impregnated with 
magnesium chloride, and the wood must be so placed that 
any change in the cross-sectional area does not affect the 
durability of the structure. If the latter precaution is 
overlooked the concrete may crack. Small strips of wood 
are better than larger ones, and rushes appear to be 
excellent for the purpose, especially for thin walled struc- 
tures such as ships. 

THE average annual damage caused in the United States 
by forest fires amounts, in value, to some £2,000,000. Mr. 
Henry S. Glaves, of the U.S.A. Forest Service, is of opinion 
that the method of detection of these fires could be greatly 
improved by the use of aeroplanes. As a means of prompt 
| detection of fires in rolling or flat country it is doubtful if 
aircraft patrol could be excelled. It is suggested that 
aeroplanes might be employed for the speedy transporta- 
tion of fire fighters from point to point, and, further, that 
aeroplanes of the bombing type might even be of use in 
fighting fires by the dropping of fire-extinguishing bombs. 

SELENIUM, an element analogous in some of its pro- 
perties to sulphur, which is obtained during the smelting 
| and refining of copper, has had but little industrial applica- 

tion. Mr. H. A. Gardner, of the Paint Manufacturers’ 
| Association of the United States, has, however, prepared 
several pigments from it—the selenites of lead and borium, 
for instance—which are very white and of fine grain. 
Their exceptionally high refractive index gives them 
intense opacity. Other pigments of a closely related 
nature may be produced from beryllium. The oxide 
and similar products of zirconium have a very high degree 
of whiteness, opacity and permanence. From titanium 
many compounds have been produced, and it is probable 
that some day they may be used as pigments where great 
opacity and permanence are desired. 


In replying to the discussion on the paper describing 
the engine bearing his name, which was dealt with in a 
recent issue of THE ENGINEER, Mr. W. J. Still said that he 
had carried out a long series of experiments on lubrication 
before building any engine. He had made some trials 
with a shaft heated to a temperature such as he expected 
to run at, and also in contact with flame, and had found 
that if the temperature rose to about 450 deg. Fah. diffi- 
culties began ; but below that point perfectly good lubrica- 
tion was obtained under very heavy loads in the cylinder 
with a mixture of heavy cylinder oil and graphite. His 
experiments with the engines when they were built had 
substantiated that position. He had never had any 
trouble whatever in regard to lubrication. In fact, he 
was using much less lubrication than was used on ordinary 
combustion engines. 


Pires made of concrete are being used instead of 
wooden piles in the construction of the wharf inside the 
new breakwater at Burnie, Tasmania. The concrete 
cylinders are l0ft. long by 4ft. 6}in. in diameter, the 
concrete being 12in. in thickness. To produce them a 
steel cylinder is placed on four wheels, and driven by an 
electric motor, revolving at the rate of from 250 to 300 
revolutions per minute, the concrete is thrown in, and the 
centrifugal force thus produced gets rid of the water. It 
takes about a quarter of an hour from the time the mould 
is set in motion until the concrete cylinder is ready for 
removal. To obtain the necessary height in constructing 
the wharf, the concrete cylinders will be placed on top of 
each other, cemented together, and secured by an 8in. 
steel band on the outside of the joint. The hollow space 
in the cylinders will be filled with sand. 


AccoRDING to @ paper read before the Engineering 
Association of New South Wales by Mr. Syd. J. McAuliffe, 
there are in that State about eighteen plants, aggregating 
1000 non-by-product ovens, and 114 by-product ovens. 
In 1890 the production was 31,097 tons of coke, the value 
then being about 26s. per ton. Twenty-five years later, 
1915, showed an increase to 417,753 tons, and an average 
value of the present-day market is about 20s. Of the 114 
by-product ovens, only sixty-six are in operation, coking 








about 2200 tons of coal per oven per annum, and pro-’ 


ducing 61 per cent. of coke as against the ‘ non-by-pro- 
ducts’ 56 per cent. of coke. In appearance the Australian 
coke equals that of other countries, but its hardness fails 
in comparison. The cell structure is not so definite, and 
against these items they are only in one instance recovering 
any by-products, and on pre-war prices they are losing 
some £400,000 per year in by-products, and also passing 


| into the atmosphere roughly 5,000,000,000 cubic feet of 
| heating gas ; 50 per cent. of this could be made available 

for power generation purposes, thus showing that they are 
| also losing 125,000,000 horse-power hours per annum. 
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THE Executive Committee of the General Engineering 
Congress of Java has decided to postpone the proposed 
Engineering Congress at Batavia until May, 1920. 


THE Osaka Shosen Kaisha has undertaken the con- 
struction of twelve steamers totalling 84,400 tons gross. 
The vessels are to be completed by June of next year. 


MANCHESTER’S Haweswater scheme, under which it is 
proposed to spend £10,000,000 to bring water from 
Westmorland, has been approved by the House of Commons 
Committee. 

FoLLowinG the example of the Institution of Naval 
Architects and other bodies, the North-East Coast Insti- 
tution of Engineers and Shipbuilders proposes to admit 
ladies to membership. 

A SweptsiH Industries Fair is to be held at Gothenburg 
from July 7th to 13th next. It is apparently to be run 
on lines similar to those adopted for the recent Fair at 
Utrecht. Only Swedish products will be exhibited. 


THE Oosman-Sagar Dam, which has just been com- 
pleted and is to be used for supplying water to Hyderabad, 
Deccan, is 103ft. high and has a catchment area of 285 
square miles. The storage will amount to 567 million 
cubic feet. 

Tue Toyo Kisen Kaisha has been projecting the inaugu- 
ration of a new gervice from Yokohama to Calcutta. On 
the proposed Calcutta line cargo boats of 8000 tons will 
be placed. As a result of this new undertaking some change 
in the company’s North American service is expected. 

A SERVICE was held in Westminster Abbey on Wednes- 
day, the 18th inst., in memory of the members of the 
Institutions of Civil Engineers, Mechanical Engineers, 
Naval Architects, and Electrical Engineers, and of the 
Iron and Steel Institute, who lost their lives in the war. 


WE have received from the Society of Engineers a copy 
of Regulations for the Association of Engineering Societies 
with the Society of Engineers. We understand that the 
Gloucestershire Engineering Society has already associated 
itself with the Society of Engineers under the new scheme. 


A NATIONAL conference of all the interests concerned, 
including consumers, has been arranged by the Federa- 
tion of British Industries at the Central Hall, West- 
minster, London, 8.W., for June 23rd. to consider what 
action should be taken on the Report Stage of the Ministry 
of Ways and Communications Bill. 

THE amounts realised so far by the sale of surplus war 
stores are noteworthy, the latést official figures available 
showing a total of £112,000,000. The main items are :— 
£3,844,245 for horses and animals in the United Kingdom ; 
£2,587,855 for food; £2,183,609 for ferrous metals and 
£8,192,705 for non-ferrous; £13,991,723 for chemicals 
and explosives. 

AmonG the National Factories for sale by direction of 
the Disposal Board, Ministry of Munitions, is that of the 
Willesden Box Factory at Park Royal. The various 
buildings, which are constructed on excellent lines, com- 
prise main shop, including machine, assembly and polish- 
ing shops, power and boiler-houses, timber and loading 
sheds, offices and stores, and cover an area of over three 
acres. Situated about a mile from Park Royal Station, 
there are ample private sidings in connection with the 
London and North-Western Railway. 

AT a recent meeting of the Spelter Manufacturers’ 
Association, Swansea, the following resolution was 
unanimously adopted :-~“‘ That this meeting of spelter 
manufacturers views with apprehension the suggestions 
for nationalisation of coal mines, fearing that such action 
will tend to increase the price of manufacturing coal and 
seriously affect all smelting industries, and they trust that 
the report of the Coal Commission will not be accepted 
or acted on until sufficient steps have been taken to ascer- 
tain the effect of nationalisation of coal on industrial con- 
cerns.” 

Tue following figures, writes Mr. Stenson Cooke, may be 
of interest to your readers as showing the advantage 
over petrol of using benzole :—Price of No. 1 petrol to-day, 
3s. 1d. per gallon at most garages ; price of N.B.A. benzole, 
2s. 9d.; initial saving, 4d. It must further be remembered 
that at least 15 per cent. more mileage can be obtained 
from benzole than from the best petrol, and that therefore 
the equivalent prices per gallon of benzole and petrol is 
2s. 4d. for the former, as against 3s. ld. for the latter. 
On a yearly mileage of 10,000 miles on a car doing 20 miles 
to the gallon this is equivalent to a saving of £19 3s. 4d., 
to say nothing of the sweeter running and extra power 
obtained. 

A NEw ZEALAND company is starting work on the pro- 
duction of oil from a deposit of kauri gun at Redhill, 
Northern Wairoa. From the crude oil as it first comes out, 
several fractions of oil are produced by further refining. 
About 15 per cent. is motor spirit, the same proportion is 
a powerful solvent oil, 30 per cent. paint oil, the same 
amount varnish oils, and the balance pitch. The oil itself 
is said to be unique, being the pure product of kauri gum 
and the oil of the kauri tree. The company has a layer of 
the oil material 4ft. thick, which is being quarried out 
with only lft. of over-burthen, and the cost of working 
is stated to be merely nominal. A single acre will produce 
200,000 gallons, worth, at 26s. 6d. per gallon, £25,000. 
The cost of production will not exceed 6d. per gallon, all 
charges on board ship. 

Tue Auto-Cycle Union announces that a special con- 
cession has been granted by the Government to the War 
Motors Association by which ex-motor cycle despatch 
riders who have served as such in any branch of the 
Services, are to be given first refusal of a large number of 
surplus Government motor cycles The only condition 
attached to the ofter is that the motor cycles shall not be 
re-sold within six months. The following machines are 
available immediately :—Several hundred new Douglas 
motor cycles, in crates, at from £60 to £70; a large num- 
ber of repaired Douglas motor cycles, £40-£50; and a 
quantity of repairable machines at various prices. Appli- 
cation should be made in the first instance to the Secre- 
tary, Auto-Cycle Union, 83, Pall Mall, London, S.W. 1, 
stating name of unit in which applicant served as a motor 
cyclist and date of discharge, 
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Coal Economies. 


In the course of the evidence which he gave before 
the Coal Commission at its concluding sitting on 
Saturday last, Sir Richard Redmayne is reported to 
have said: “It is extraordinary at the present day 
to what a small degree science is brought to bear 
upon the consumption of coal. We are extremely 
ignorant as a nation as to the quality of British coal. 
I found in the time I was on the Coal Export Com- 
mittee that the foreigner had a better knowledge of 
the quality of British coal than we have.” There is 
no one in England with a finer general knowledge of 
coal than Sir Richard, no one that knows better that 
it is drawn from an exhaustible stock, no one who 
recognises more clearly that the husbanding of a fuel 
upon which nearly all our industries depend is 
essential. It is, we suggest, because Sir Richard is 
so intimate with the value of coal and so impressed 
by the need of greater economy in its use that he was 
led into doing direct injustice to engineers and an 
oblique injustice to the nation as a whole. We 
should be guilty of disloyalty to our profession if we 
did not take up the cudgels with him on his assertion 
as to the scientific use of coal by engineers, and to the 
nation as a whole, if we did not indicate one or two 
points which have been much neglected by speakers 
on coal economy and which may be set in the balance 
against Sir Richard’s indictment of the coal con- 
sumers of Great Britain. 

For the purposes of discussion we may divide the 
coal consumed in this country into two portions. On 
the one hand we have that burnt for éngineering and 
metallurgical purposes or used under the direction of 
engineers, and on the other that consumed on the 
domestic hearth and by numerous small industries— 
the village blacksmith, the market gardener—and in 
public halls, churches, and soon. The method of con- 
sumption of these two portions cannot be regarded 
from the same aspect. We are justified in expecting 
plants designed by and used under the control of en- 
gineers to show a far higher level of economy than can 
fairly be looked for in the home. However desirable 
on abstract grounds it may appear to the scientific 
coal economist that all the thermal units possible 
should be taken out of every pound of fuel, it is 
humanly unreasonable to expect the man who is 
burning only a few pounds’ worth of coal per year and 
might save a few shillings per month by reforming 
his methods to give the same attention to the matter 
as a railway company, an electricity supply company, 
or a shipping ompany, which may save several 
thousand pounds per year by a ten per cent. reduction 
of its coal consumption. The two consumers must 
clearly be regarded from different standpoints. Of 
the engineering consumer we say at once that Sir 
Richard Redmayne’s statement is contradicted by 
the whole history of engineering since Watt and Black 
laid down the foundations of thermal economy in 
the steam engine and up through a galaxy of engineers 
and theorists who have sought assiduously the means 
of winning from fuels the last foot-pound of energy. 
Can it honestly be said that “ a small degree of science 
is brought to bear on the consumption of coal ” when 
we regard the unceasing endeavour that is made by 
engineers and boilermakers to get higher and ever 
higher thermal efficiencies from their heat plants, 
when we consider the efforts of gas engineers to 
increase the yield of their retorts, or when we think 
of the devices that have been introduced, and are con- 
tinually being improved, for the consumption of fuels 
that a few years ago would have been rejected as 
waste ? There can be but one answer. Far from 


little science being used in the consumption of coal 
by engineers, a great deal is used. There is no single 
subject that has attracted more attention, none to 
which the greatest practicians and theorists have 
devoted more study. It is the root and foundation of 
allimprovemeuts in the steam engine, the steam tur- 





bine, and the internal combustion engine, and the cause 
of many of the improvements in steam boilers and 
gas producers. It is possibly because it is so common 
that Sir Richard has failed to recognise its existence. 
Does he think there is no science of fuel economy in 
our locomotives with their superheaters, in our steam- 
ships with their compound, triple, or quadruple 
engines, in our power houses with their elaborate plant 
designed to secure the highest economy under exact- 
ing conditions, or in our gasworks, in our metallurgical 
works, in our coke ovens? There is, we say, a great 
deal of science in all these directions, and it is even 
expanding, ever reaching eut into new directions. 
Consider the efforts that are constantly being made 
to get another mile per gallon from petrol or benzole 
or the high economy that. became available in small 
plants when the suction gas producer was intro- 
duced. Of course, Sir Richard might go round the 
country and find a great number of uneconomical 
plants and a great number of ignorant users ; on the 
other hand, in the greatest spheres of the use of coal 
for power purposes, on railways, shipping lines, the 
Royal Navy, in power-houses, in gasworks, in pump- 
ing stations, he would find that the engines and boilers 
were designed with a view to economy by men of 
science, and that they are handled by men trained 
in scientific methods. Sir Richard will, perchance, 
tellus that he was thinking rather of the small con- 
sumer than of the great, and that particularly he 
had in mind the lack of science of coal burning in the 
home. There again we may join issue with him. 
A vast amount of study has been devoted to improve- 
ments of kitchen ranges, hot water supplies, andsitting- 
room grates. They are unquestionably more econo- 
mical than they were. But in this case we are not 
presented with so simple a problem as that of the 
prime mover. A new factor comes into the calcula- 
tion, a factor which is neglected because it is impossible 
to evaluate it and difficult even to define it. It is 
the factor of pleasure, of gratification, of luxury 
perhaps. It may be true on physiological grounds 
that the body is just as comfortable in a room heated 
by radiators as in one heated by an open fire. But 
the radiator, which is certainly unpleasing to look at, 
can never give us the pleasure of the cheery blaze. 
The open fire is as actual a source of pleasure as a good 
picture ; it is something that we can look at and 
enjoy. That pleasure, we say, is a factor that must 
be considered, and must be paid for. We have no 
doubt Sir Richard has a great many little comforts 
and amenities about his house that are not in the 
least “ scientific.” His furniture is no doubt orna- 
mented ; he has pictures on his walls, and becoming 
carpets under his feet ; he may look out of his window 
perhaps on a well-kept garden. None of those things 
are essential for the maintenance of existence, but 
they all add. to the largeness of life. They have all 
cost money, and a certain proportion of that money 
has been spent on fuel. Would he therefore give 
them up? Would he not say, rather, the fuel is well 
spent on the pleasure that I and my friends derive 
from these things. We suggest that this is a point 
of view that must not be neglected in discussions on 
economy. Men must not be treated as machines. 
We must not say, “ regarding the human body as a 
thermal engine it requires so many calories ; the most 
scientific way of supplying those calories is such and 
such, and if you don’t take them in that form you are 
unscientific and a burden to the State.” This is not 
only a defence of the open fire, but of many other 
things: of pictures and music, of flower gardens, of 
theatres and books. A little generous extravagance 
is good for nations as for men; the nation that lives 
small will think small. 

With all this we are quite prepared to admit that 
there is scope for the saving of several millions of tons 
of coal per year, or, what is the same thing, of getting 
more benefit from the coal than we now do. We 
shall see that saving effected in time, but we must 
ever bear in mind that coal has hitherto been a very 
cheap commodity in the United Kingdom, and that 
extravagance in its consumption was not the same 
thing here as in Italy, for example, where every little 
saving meant a great reduction of cost. But of all 
the extravagant ways of using coal surely exporting 
it practically as ballast is the worst, and the econo- 
mists who are so busy urging us to save the few tons on 
our hearths would find better scope for their ingenuity 
in devising means for replacing the annual export 
of thirty or forty million tons of a raw commodity 
which by their own showing is of such inestimable 
value to us and which is wholly irreplaceable. The 
economic conditions, we are told, require this huge 
export trade. Yet by it we are mortgaging the future, 
we are surrendering the lifeblood of our industries. 
Such economies as remain to be effected by the more 
scientific consumption of fuel are small as compared 
to that which could be secured by the cessation of the 
exportation of coal and its replacement by the exporta- 
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tion of manufactured products. Those who have 
the conservation of our fuel resources at heart would 
do well to bear in mind that at present we export 
about one-seventh of our supplies, and they might 
exercise their minds on the economic questions that 
are involved in that trade with a view to finding 
means of conserving that output either for the 
development of home industries or the postpone- 
ment of the day when our mines must approach 
exhaustion. 


Military and Commercial Aircraft. 


THE aeronautical clauses in the terms of peace 
presented to Germany and Austria have not yet been 
published in full, but from the official summary it 
would appear that our enemies are to be compelled 
within three months from the date of signature of the 
Treaties to deliver to the Allies all existing military 
and naval aircraft and material—with the exception 
of some seaplanes in the case of Germany, to be for- 
bidden to maintain any military or naval air force in 
the future, to be caused to permit Allied aircraft to 
fly over and land without hindrance on their terri- 
tories, and to be prevented from manufacturing air- 
craft or aeronautical parts for a period of six months. 
These terms are, we take it, obviously intended to 
preclude the enemy States from developing the 
military side of aeronautics during the coming years 
of peace, while permitting them after a short interval, 
in which presumably it is hoped aircraft constructors 
in the Alhed countries will get a good lead, to develop 
the commercial or civil side. It would undoubtedly 
have been unwise, and in the end probably not in 
our own interests, to have debarred the enemy 
countries from taking part in the development of 
commercial aeronautics, but whether it is possible to 
permit them so to do without in effect nullifying the 
intention of the military aeronautical clauses is a 
matter on which technically we have considerable 
doubt. The air clauses of the peace treaties seem to 
have been framed on the assumption that military 
and civilian aeronautics are two definitely distinct 
and inconvertible branches, or at least that their 
true and exact relationship is not in any doubt. 
While we may assume that the present status and 
tendencies of military aeronautics are satisfactorily 
understood in some fair detail, there is no justifica- 
tion to-day for any detailed expression of opinion 
as to the lines along which the commercial branch 
will develop technically. It remains to be seen to 
what extent the two branches will evolve away from 
one another, and to what extent unrestricted per- 
mission to build commercial machines will place in 
our present enemies’ hands the very power of which 
we are seeking to deprive them. 

The questions involved in this matter are almost 
wholly of a technical nature, turning as they do 
primarily upon the practicability of rapidly convert- 
ing civil aircraft into war machines. In the naval 
analogy we know from recent experience that the 
armed merchantman or liner is in no sense of any 
avail against a regular warship, and that without a 
’ military fleet in being behind them the vessels of the 
largest mercantile fleet in the world when armed 
would be practically useless in war time when pitted 
against even a mediocre navy. We also know, how- 
ever, that the armed commercial vessel suitably 
backed up can be made to fulfil certain very im- 
portant auxiliary functions in war time, and can, 
with not a great amount of previous organisation, be 
rapidly converted from a peace to a war régime. In 
the case of aircraft the mercantile machine is as yet 
but dimly foreseen, and until matters have pro- 
gressed considerably further it must remain difficult 
to forecast the value in war time of the armed mer- 
cantile aeroplane or airship. Certain broad features 
of the problem are, however, obvious. It is clear, 
for instance, that whereas one of the most useful types 
of aircraft for military purposes is the small, fast 
single-seater fighting scout, for civil or commercial 
purposes machines of this description, except for 
aerial sport, will have no object, and their production 
in large quantities would therefore at once attract 
suspicion if it were detected. On the other hand, 
long distance weight carrying aircraft—the large 
airship and the Handley Page type of aeroplane—are 
not essentially military machines, and their con- 
struction for commercial purposes could hardly be 
regarded as unreasonable. Nor would it be reason- 
able to interdict the building in moderate numbers of 
two or three-seater aeroplanes, for such machines 
will doubtlessly find civilian employment, carrying 
mails and transporting passengers in the taxi-cab 
style. Small airships of the “ blimp” pattern can 
hardly be regarded as other than war machines. 
Principal attention then is to be given to the con- 
struction by our present enemies for alleged civilian 
purposes of large airships, large aeroplanes, and two 





or three-seater machines. It is to be noted that if 
bad faith prevailed it is just such machines converted 
to war purposes that the enemy would like to possess 
in the early stages, for with them he would no doubt 
hope to strike a sudden paralysing blow from the blue 
on our vulnerable spots. While we do not share the 
fear of some that the Germany of the future may be 
able to convert overnight a huge fleet of commercial 
aircraft into machines capable of carrying out an 
annihilating bombing attack on London, we quite 
realise that the possibility of some such procedure on 
her part cannot be ignored until the evolution of a 
distinctive type of commercial airship or aeroplane 
shall have proceeded sufficiently far to make the 
proposition technically impossible or not worth 
trying. Looking at the present military aeroplane, 
and contrasting it with the commercial machines 
which have been so far produced, some may feel 
inclined to say that already the separation of the two 
types is sufficiently great to prevent their being 
interchanged. In this connection the reader may 
compare the two Vickers machines illustrated on 
page 560 of our issue of June 6th. The Transatlantic 
“machine is virtually identical with the Vickers 
Vimy” aeroplane, which proved so effective as a 
bomber in the later stages of the war. The com- 
mercial machine is precisely similar to it as regards 
the engine equipment, leading dimensions and other 
important features, and -differs only as regards the 
construction of the fuselage. The difference is 
superficially great, but, from the point of view of 
military use, it is of no importance. The fuselage 
of a military machine as constructed in this country 
during the war was encumbered generally with 
numerous cross and diagonal bracing wires. The 
monocoque type of fuselage now being commonly 
adopted for commercial machines is quite free from 
internal wires or other obstruction. But while this 
type of fuselage is particularly suitable for com- 
mercial machines, the other possesses no special 
military advantage, beyond possibly a slight saving 
of weight, and the fact that it is cheaper and more 
easily constructed. The monocoque fuselage has 
off-setting advantages even from a military point of 
view, and was indeed used by the Germans during 
the war to a considerable extent. In this country 
we were gradually coming to it, and had the war lasted 
much longer it is probable that we too would have 
embodied it in many of our military aeroplanes. 
The conversion of a machine such as the Vickers 
commercial aeroplane into a very efficient bomber 
would therefore in no sense involve the rebuilding of 
the whole structure, but would be confined to stripping 
the fuselage of its internal equipment, and fitting the 
necessary bombing gear. As regards the airship, we 
take it that some of the proposed passenger “ liners ” 
would be found too specialised to permit of their 
being rapidly converted to military purposes, so that 
their prolonged absence from their regular duties, 
while the necessary structural alterations were being 
made, would serve to arouse suspicion. The cargo 
carrying airship, if it should develop as some anticipate 
it will, would, however, be in a different class, and 
could presumably be readily designed to facilitate 
its rapid, secret conversion for military use. 

The problem of effectively preventing a nation 
such as Germany from building a large fleet of com- 
mercial aircraft capable of rapid conversion into war 
machines thus appears to-day to be a difficult one to 
solve. It may be suggested, however, that as time 
goes on it will become easier, that the natural ten- 
dency for the military and commercial branches of 
aeronautics to develop along separate lines will, 
sooner or later, go a long way towards bringing 
about an automatic solution, and that in the not 
distant future the possibility of Germany’s bad faith 
in this matter need give us no more anxiety than does 
to-day the possibility of her converting to war pur- 
poses the merchant steamers which she is to be per- 
mitted to retain. It is quite conceivable that in this 
matter, as in so many other aspects of aeronautics, 
the engine question will prove the keynote to the 
whole problem. Thus, under the demand for higher 
and still higher performances the military aeroplane, 
and, though perhaps in a lesser degree, the military 
airship, will be equipped with engines of greater and 
greater power, economy, as is right, being regarded 
as of secondary importance. 
poses, however, economy will be everything, and the 
incentive will undoubtedly be in the direction of 
reducing the power required to the lowest possible 
limit. Already the first signs of this divergence of 
policy in the matter of engine power are discernible. 
During the war the horse-power provided per aero- 
plane rose steadily and rapidly, and just as hostilities 
ceased we had reached a point at which an aeroplane 
with a single engine developing 700 horse-power was 
in actual production. We very much doubt whether 
such a machine could be used profitably for any 
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commercial purpose. At any rate there are firms ip 
this country who, believing in the future of commer. 
cial aviation, are devoting attention to engines of g 
hundred horse-power and less. Machines equipped 
with an engine of this power would be practically 
useless in war time. The impetus of commercial] 
advantage will thus probably be sufficient by itself 
to render commercial aircraft of the future next to 
useless for war purposes, unless the very formidable 
and all but impossible plan of replacing the engines is 
contemplated. If such advantage is not sufliciently 
powerful to bring about the desired result, the same 
end could no doubt be achieved by an addition to the 
International Air Convention, to which our enemies 
are to subscribe, namely, a clause forbidding the 
landing in Allied territory of German and Austrian 
commercial aircraft provided with unreasonably high- 
powered engine equipments, the exact interpreta- 
tion of “ unreasonably high” to be specified from 
time to time. In this way some control could be 
exercised over the construction of ostensible commer- 
cial aircraft by the enemy States. The object we are 
seeking, it must be pointed out, is the prevention of 
the employment of commercial aircraft so designed 
as to be capable of rapid conversion into war machines, 
Short of a total ban on the manufacture of all types 
and classes of aeroplanes and airships, it is not possible 
to do anything to prevent our enemies preparing in 
peace time for the rapid production of military 
machines after war broke out. A_ well-organised 
commercial aircraft industry, if allowed to develop, 
will always contain a military menace, for with war 
actually started the manufacturing capacity is 
almost more important than the number of military 
machines in being at its outbreak. 


The Atlantic Flight. 


From the purely technical point of view the 
successful flight performed by Captain Alcock and 
Lieutenant Brown in the Vickers “ Vimy ”’ biplane 
is chiefly interesting as an indication of the progress 
which has been made in the trustworthiness of aero- 
planes and aero-engines. While we have to con- 
gratulate the crew upon their skilful handling and 
navigating of the machine, we must equally con- 
gratulate Messrs. Vickers and Messrs. Rolls-Royce 
upon the undoubtedly fine achievement of their aero- 
plane and engines respectively. Some idea of the 
perfection of detail which a flight of this nature 
implies to have been reached may be gathered from a 
few figures relating to the work done by the engines 
during the passage of fifteen hours fifty-seven minutes. 
The engine speed being 1800 revolutions per minute, 
each of the two engines made approximately a total 
of 1,728,000 revolutions. Each piston travelled up 
and down its cylinder an aggregate distance of 352 
miles, and as there are twelve cylinders per engine 
the total piston travel reached 8448 miles. On each 
engine the valves were operated altogether 20,736,000 
times, and a like number of sparks were supplied by 
the magnetos and plugs, there being two plugs per 
cylinder. From the point of view of the aeroplane 
itself the most interesting figure technically is the 
high average speed maintained throughout the flight, 
namely, 117} miles an hour. When we reflect that 
on a railway journey between, say, London and 
Glasgow, the locomotive is changed some three times, 
and the carriage tires are tested—though possibly 
unnecessarily—even more frequently, we realise in 
some degree the faith that is involved in an aeroplane 
flight of nearly sixteen hours at a speed twice that of 
an express train. Pilot and navigator were exhausted, 
as well they might be, but the aeroplane and its 
engines were at the end of the flight apparently still 
full of life, and but for damage done to the machine as 
a result of landing at Clifden in a bog, they might have 
flown still further without replenishment or inspection. 
Truly a remarkable testimony to the skill of British 
aeroplane and aero-engine designers and workers. 
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The Naval Annual, 1919. Edited by. Earl Brassey. 
Wm. Clowes and Sons, Limited. 21s. net. 
Iv is with unfeigned pleasure that we greet the publi- 
cation of The Naval Annual. for 1919. Like every 
other text-book dealing with naval affairs, the 
censorship and other restrictions unavoidably imposed 
by the war weighed heavily on “ Brassey,” and after a 
gallant struggle which resulted in two useful but in- 
complete war issues in 1915 and 1916 respectively, the 
editor decided not to prepare any further volumes 
during the war. He tells us, however, that it was 
one of the last wishes of the founder, the late Earl 
Brassey, that publication should be resumed at the 
conclusion of hostilities, and he and his distinguished 
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collaborators have now given effect to this desire with 
commen lable promptitude and thoroughness. Besides 
retaining all the characteristic features which for 
more than a generation have made the volume so 
valuable as @ work of reference, the current issue con- 
tains new chapters treating of various phases of the 
war at sea, and brings to a close the narrative of naval 
operations begun in the 1915 war issue. 

The work of the Allied Navies is described by autho- 
ritative writers, the description of that of the French 
feet being furnished by the French Naval Staff. 
Captain: de Villarey throws new light on the operations 
in the Adriatic, and incidentally gives the first details 
of those singular little craft, popularly known as 
“naval Tanks,’’ which were designed to circumvent 
the elaborate defences of the Austrian harbours. As 
finally designed by Naval Constructor General Pruneri, 
these vessels were 36ft. long. Forward the keel rose 
gradually towards the bow. On each side of the deck 
and all along the keel there was carried, by means of 
cogwheels, two stout endless flexible chains, from 
which protruded at short intervals three rows of steel 
teeth several inches long. The chains were operated 
by an electric motor of 30 horse-power, and when 
attacking a boom the toothed chains engaged with its 
floating parts, raising first the bow and then the whole 
boat, which thus crawled over the obstruction. 
Another motor of 15 horse-power, housed in a tunnel, 
drove the propeller, a speed of about 5 knots being 
attained. The range of action was about 20 miles. 
The boat was armed with two 18in. torpedoes and 
had a crew of three. After six unsuccessful attempts 
one of these boats contrived to enter Pola Harbour, 
but the enemy was on the alert and sank it before 
any torpedoes could be fired. Commander Naka- 
shima, Imperial Japanese Navy, records the very 
large and important share which the Japanese Navy 
took in the war at sea, while Captain Knox, United 
States Navy, deals with American co-operation. 
Outside naval circles few people are aware of the great 
assistance we received from the American Navy in 
laying down the gigantic North Sea mine barrage 
last year. Captain Knox reminds us of the vastness 
of the project. The distance between Scotland and 
Norway is 250 sea-miles, and to guard against 
submerged passage the minefield had to extend from 
the surface to a depth of about 200ft. As the depth 
of water averaged 400ft.—with one gap of 50 miles 
averaging 900ft.—it will readily be understood that 
the requirements for wire mooring cables alone were 
immense. The United States Government ordered 
100,000 mines of a new type. At the same time two 
large mine bases were established in Scotland, 
twenty-four steamers were assigned to carry mine 
material to these bases, and eight large steamers of 
high speed were converted into minelayers. The first 
American minelaying expedition took place on June 
8th, 1918, under the protection of vessels from the 
Grand Fleet, when 3385 mines were laid in 3} hours. 
Captain Knox states that the Americans laid a total 
of 56,570 mines, or 80 per cent. of all laid in the 
northern barrage. The best performance was the 
laying of 5520 mines in 3 hours and 50 minutes, “a 
feat unparalleled in the annals of mining.” Beyond 
the sinking of one mine transport by an enemy sub- 
marine, there were no casualties during the operation. 

The enemy navies are discussed in a chapter by Mr. 
John Leyland, who is somewhat unnecessarily apolo- 
getic as to the motives of German naval expansion. 
Of Admiral von Tirpitz he writes: ‘‘ He always 
declared that he built the fleet with no purpose of 
hostility towards England. He expressed this pur- 
pose with emphasis to the writer of the present chapter 
in 1913.” The fact remains, however, that von 
Tirpitz was notoriously responsible in great 
measure for the embitterment of German feeling 
towards this country, and that whatever he may have 
cared to say to foreign visitors, his acts were con- 
sistently hostile to England. Dealing in the same 
chapter with the sinking of the Austrain battleship 
Viribus Unitis, Mr. Leyland says: ‘‘ A remarkable 
incident occurred which manifested in prac- 
tice the resentment of the Italians at the cession of 
the fleet to Jugo-Slavia. . At dawn two 
Italians stealthily entered the harbour of Pola and 
blew up and destroyed the Viribus Unitis by means 
of a mine laid against her side.” Mr. Leyland is, 
we think, misinformed on this point. Official accounts 
make it clear that when this heroic exploit was planned 
and executed the Italians were not aware that the 
Austrian fleet had been handed over to the Jugo- 
Slavs. Comparative naval strength at the present 
date is analysed by the editor, Earl Brassey, whose 
tables and other data reveal very strikingly the 
British Navy’s great preponderance in all types of 
modern vessels. Mr. Alexander Richardson 
contributes a most informative paper on “ War 
Developments in Warship Propelling Machinery,” 
which will be read with keen interest as the first 
authoritative tribute to the magnificent work of our 
marine engineers, designers, and manufacturers in 
the past five years. The forward movement, as Mr. 
Richardson observes, has been along extensions of 
well-proved lines. ‘‘ It is a case not so much of inno- 
vation as of the application on a great scale of prin- 
ciples and mechanism which had been introduced 
tentatively, if not experimentally, in the years imme- 
diately preceding the war. Engineer Vice-Admiral 
Sir Henry J. Oram, when Engineer-in-Chief of the 
Fleet, and the Deputy Engineer-in-Chief and suc- 





cessor from June, 1917, Engineer Vice-Admiral Sir 
George G. Goodwin, showed together great enter- 
prise, and thus, when the call was made for higher 
powers in order to attain the great speeds demanded 
by the naval tactician, it became possible, with the 
exercise of courage, to achieve for mighty ships all 
that was desired in the way of speeds without undue 
risks and in association with a high degree of effi- 
ciency.’’ Power, speed, and general efficiency have 
all developed to a remarkable extent during the war, 
and figures that would have seemed almost incredible 
in 1914 are now accepted as a matter of course. Less 
spectacular but equally notable are the figures 
indicating progress in other directions. Battleship 
machinery, in the twenty years preceding the war, 
was reduced from 242 lb. per indicated horse-power 
to 1741b. per shaft horse-power, while the present- 
day weight is about 1101b. per shaft horse-power. 
In the same period of twenty years the reduction in 
fuel consumption was from 194lb. per indicated 
horse-power to 146 lb. per shaft horse-power for coal 
or 113 1b. for oil, while the present-day weight is 
75 lb. per shaft horse-power with oil. An important 
feature of engineering progress in the war period was 
the almost universal adoption of geared turbines, 
which, except in the case of two destroyers and one 
cruiser—the latter ordered early in 1914—were not 
represented in the Royal Navy prior to the war. 
The advantages of gearing are explained very suc- 
cinctly by Mr. Richardson, who is able to give some 
illuminating figures on this head. The adoption of 
the system was facilitated by the improved method 
of cutting the helical teeth. Double reduction gear 
has not so far been applied to high-speed warships, 
and it is considered doubtful if any further reduction 
in the rate of propeller revolutions would be desirable. 
In British battleships with single reduction gear the 
revolutions now approximate 300, in battle-cruisers 
210 to 275, and in destroyers 350. Mr. Richardson is 
apparently not enamoured of the electric transmission 
system adopted in the United States Navy, and his 
views are shared by many marine engineers here. The 
one outstanding advantage of the system’ is that it 
enables the machinery of a vessel so equippedjto be 
manceuvred from any point on board, but in other 
respects the claims advanced on its behalf by American 
naval engineers are not so convincing. It is, however, 
quite an error to suppose that we on this side have 
been content to “‘ wait and see ’’ in regard to electric 
transmission. ‘The subject has been closely studied 
at the Admiralty for more than ten years, designs 
for large vessels so equipped have been prepared, and 
the system was actually embodied in our submarines 
of the “‘K” class. These vessels are propelled by 
twin screws, which can be operated by electric motors 
working through helical gearing, the ratio of reduction 
being 2 to 1. The main propelling plant consists, 
however, of two sets of single-reduction geared tur- 
bines, steam being supplied by two oil-burning boilers 
with a working pressure of 235 lb. Each set of tur- 
bines comprises one high-pressure and one low- 
pressure turbine with an astern turbine cased-in 
with each low-pressure turbine. Reduction gear 
brings the revolutions from 3500 per minute in the case 
of the high-pressure turbines, and 2800 in that of the 
low-pressure turbines, down to 400 revolutions in the 
case of the propeller. The plant includes also an 
eight-cylinder 800 brake horse-power oil engine, to 
serve the dynamo supplying current to the electric 
motors on the shaft, or for charging the batteries. 
At cruising speed, therefore, the submarine is driven 
by the oil engine with electric transmission gearing 
to the motors of the propellers, though at full speed 
steam turbines do the work. 

Space will scarcely permit us to indicate the many 
other features in this admirahle volume. Two articles, 
by Commander L. H. Hordern, R.N., and Sir Norman 
A. Leslie respectively, contain a great deal of new 
information about the methods employed to cope with 
the submarine war, and a paper by Commander C. N. 
Robinson, R.N., who deals exhaustively with British 
naval construction since 1914, is enriched by dimen- 
sions and other data which have not previously 
appeared. In another chapter naval aircraft are 
discussed with great brevity, and we shall be sur- 
prised if more space is not devoted to them in the 
next issue, considering what an indispensable adjunct 
of the Navy they have now become. The lists and 
plates of British and foreign men-of-war have been 
carefully compiled and brought right up to date, 
and there is an apparently complete statement of the 
war losses sustained by the various belligerent fleets. 
In spite of the vast amount of data included in these 
lists, errors seem to have been practically eliminated. 
We notice, however, that the Cochrane and Cassandra 
still appear among the effectives of the British Navy, 
whereas the first-named is understood to have been 
wrecked in the Mersey last November and the 
Cassandra was sunk by a mine in the Baltic in 
December. Furthermore, an _ illustration of the 
monitor Lord Clive, mounting an 18in. gun, is wrongly 
described as that of the Erebus. In the foreign lists 
inaccurate dimensions and armament details are given 
for the newer German light cruisers. But these, 
after all, are trivial slips, and serve merely to empha- 
sise the accuracy of the tables as a whole. 

In addition to his paper on engineering developments, 
Mr. Richardson takes charge of the ordnance and 
armour section, which, as might be supposed from the 
nature of the subject, is replete with interest. Not 





the least gratifying feature of our national war effort 
was the splendid response of the armament industry 
to the almost overwhelming demands made upon it. 
Ordnance and ammunition of every description had 
to be produced in prodigious quantities and at the 
utmost speed, and even in the early days there were 
periods when at least seventy different types of shell, 
from 1}-pounder pom-pom to 15in., were being manu- 
factured simultaneously. In these circumstances it 
is amazing that. so many improvements should have 
been effected in existing types of ordnance, and still 
more that new types—some of quite novel design— 
should have been evolved. It was soon discovered 
that pre-war views as to the useful range of heavy 
guns needed drastic revision. Up to 1914 a range of 
10,000 yards was considered the limit for effective 
shooting, but it was soon found that artillery battles 
could be fought and won at almost double that 
range. The heavy guns in our modern capital ships 
had ballistic qualities equal to this unforeseen demand, 
but they were handicapped by the design of the 
mountings, which did not permit of an elevation 
greater than 15 deg. or 20deg. The Germans, on 
the other hand, had been careful to provide their 
naval guns of all calibres with mounts permitting 
elevation up to 30deg., and thus they secured an 
important lead in range. As soon as possible the 
necessary modifications were made in our own mount- 
ings, though the work involved much time and exten- 
sive mechanical and structural alterations. Further 
improvements in long-distance gunnery were achieved 
by perfecting the shape of the projectile, but little 
seems to have been done in the direction of increasing 
muzzle velocities, for the very good reason that the 
gain in range would have meant a disproportionate 
reduction in the life of the gun due to enhanced wear 
and erosion. But the power to deliver fire at extreme 
range is of small value unless that fire can be made 
accurate, and consequently every effort has been made 
to develop the methods of fire control. Even now it 
would be unwise to go into details, but it may be said 
with full confidence that the British Navy to-day has 
no superior in the science of gunnery at all ranges and 
under any conditions. The only new naval gun of 
heavy calibre produced in this country during the war 
was the 18in. piece, several of which, together with 
their mountings, were built by Sir W. G. Armstrong, 
Whitworth and Co., Limited, originally for H.M.S. 
Furious. We were able several months ago to publish 
the first authentic details of this huge weapon, as it 
was mounted in the monitors Lord Clive and General 
Wolfe, and Mr. Richardson now describes the mount- 
ings at greater length. The smaller models intro- 
duced for the Royal Navy since the outbreak of war 
include a new pattern semi-automatic 7.5in. breech- 
loader and 5.5in., 4.7in., and 4in. quick-firing guns, 
remarkable for their high velocity and rapidity of 
action. We understand that a 5in. model has been 
introduced also, so that we are returning to the 
multiplicity of calibres which prevailed some twenty- 
five or thirty years ago. There may have been 
reasons for it during the war, but in normal circum- 
stances it would appear undesirable from many 
points of view to retain so many different calibres 
in the Fleet. In addition to purely naval guns, the 
war output included numerous types of anti-aircraft 
guns, also howitzers and mortars of almost every 
calibre and mountings for special purposes. Several 
important improvements have been effected in breech 
mechanisms by such firms as Armstrongs, Vickers, 
and Beardmores, and diagrams and details are given 
in Mr. Richardson’s paper. 

The volume concludes with a series of official docu- 
ments relating to the naval war, such as the principal 
dispatches and reports published by the various 
authorities ; armistice terms; transport and ship- 
Ping statistics ; the annual report of the United States 
Naval Secretary, &c. If good wine needs no bush, 
it would be still more superfluous to recommend a 
volume the predecessors of which have an honoured 
place on the bookshelves of every naval student. 
We think, however, that the usual ‘‘ Brassey ”’ 
standard, high as it always was, has been surpassed 
in the 1919 issue. The collection and sifting of so 
great a mass of information in the comparatively 
short period that has elapsed since the restrictions 
on publicity were withdrawn must have been a heavy 
task ; but it has been performed in a way that reflects 
infinite credit on Lord Brassey and the gentlemen 
who have assisted him. 








ASKED recently whether he would favourably consider 
the appointment of a committee of practical railwaymen 
to examine the various automatic coupling devices on 
the market and impose tests on a selected number in order 
to ascertain the most effective means for the operation of 
coupling to be performed automatically, with a view to 
adoption on the railway, Mr. Bridgeman replied that 
the Railway Employment (Safety Appliances) Committee, 
which had been in existence since 1906, and of which Mr. 
J. H. Thomas was now a member, examined a very large 
number of automatic coupling devices some years ago, 
but came to the conclusion that such couplings were not 
suitable for wagons of the type commonly in use on British 
railways. The Committee had therefore been making 
investigations with a view to finding a type of hand 
coupler that would elirminate the use of the coupling pole, 
and many devices for that purpose had been, and are still 
being, examined by the Committee and tried under actual 
working conditions. 
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“=~ -£ Motor Ship Glenapp. 


~ WE anticipated that when we visited the big moto, 
ship Glenapp we should find it necessary to give may 

details of improvements which had been made since the 
days of the Selandia, the engines of which are of the same 
type, but built by Messrs. Burmeister and Wain, of Copen. 
hagen, whilst those of the Glenapp were built by Harlang 
and Wolff, Limited, under licence from the Danish com. 
pany. But we found, in fact, nothing of the kind, ang 
it is a remarkable testimony both to the genius of Messrs 
Burmeister and Wain and the foresight of Messrs. Harland 
and Wolff that the alterations made in seven years, so fay 
as general features of design are concerned and Omitting 
points of minor detail which are bound to be subject ¢¢ 
modification in any type of engine, amount to not more 
than three, one of which is connected with the cooling of 
the piston, one with the fuel pumps, and the third with 
the arrangement of the main air compressor. The latter 
we surmise, is to be attributed rather{to personal pre. 
deliction than to a real need indicated by experience, q 

Dealing with these three alterations, we recall that, jn 
the Selandia, the lubricating oil, after passing up the 
connecting-rod, entered the piston through the hollow 
piston-rod in order to cool the piston, and then flowed 
back through the rod to lubricate the gudgeon pin and 
guides. Experience has shown that the heat of the piston, 
in these engines at all events, is sufficient to carbonise 
quite an appreciable amount of the oil, thus not only 
causing waste, but forming a deposit on the internal 
piston surfaces, which interferes with cooling—a rather 
vital objection, though we believe that in many fast. 
running two-cycle engines of fairly large power oil cooling 
is still used with perfect satisfaction. However that may 
be, the oil circulation has been modified in the Glenapp, 
and water is used to cool the pistons. 

The alteration in connection with the fuel pumps con. 
sists in the substitution of a battery of eight fuel pumps 
for the eight cylinders in each engine. for the single pump 
for each set of four cylinders in the Selandia. We take it, 
though this is not based upon information from the owners, 
that the increase in the size of the engine has justified 
the pump per cylinder, as the fuel delivery from each 
pump has become somewhat more tangible. At the same 
time the liability to breakdown is correspondingly reduced. 

The third alteration is, as we have said, probably rather 
a personal matter than one of necessity. In the Sclandia 
the air compressor of the main engine had only a single. 
stage compressor which compressed air, delivered to it at 
300 lb, per square inch from an auxiliary two-stayze com. 
pressor which was continually running, up to 900 |b. for blast 
air injection. There are certainly arguments in favour 
of that course, but in the Glenapp there are two three-stage 
compressors on the forward end of the crank shaft of 
each main engine, though there is still an auxiliary com- 
pressor which is always kept running when the ship is in 
crowded waters or when there is any chance of having to 
manceuvre the engines. This compressor supplies air 
for manceuvring purposes alone. We are not prepared 
to argue the pros and cons of the two arrangements, but we 
simply record the alterations. 

These, then, comprise all the changes which an experi- 
ence of almost exactly seven years has suggested, and we 
would refer our readers to our issues of March 8th, 1912, 





page 247; March 15th, 1912, page 269 ; and March 22nd, 
1912, page 292, for a full description of the design and 
running of the engines of the Sclandia, for it equally covers 
the main features of the Glenapp, where we have the same 
arrangement of reversing gear with the cam shaft driven 
from coupling rods at a reduced speed from the crank 
shaft, the shifting of the cam shaft by means of a cam 
path on a weigh shaft which, through links, removes the 
rollers from the cams for the purpose, the automatic 
removal and replacement of the starting valve rollers 
from and on to the cams by the action of air, and the 
holding up of the exhaust valve for compression release 
while reversing, and so on, even to the Aspinall governor. 
Among minor points may be mentioned a neat method 
of indicating the direction in which the engines are running. 
It consists of no more than a little screw thread cut on the 
fuel pump shaft and covered by a brass plate with a glass 
opening. On the plate are two arrows pointing in opposite 
directions, one marked “‘ ahead ” and the other “ astern.” 
It is remarkable how clearly movement in either direction 
is conveyed to the mind by this simple expedient. Then, 
too, alterations, whether we should call them improvements 
or not we cannot say, have been made on the starting 
air admission valve arrangements. The main air admis- 
sion valve of the system is opened and seated by com- 
pressed air, so that only a small by-pass valve has to be 
raised by the reversing lever to allow the comparatively 
large air admission valve to be opened instead of having to 
lift the valve direct by the reversing lever. When this 
valve is returned to its seat so as to shut off the air, it is 
jammed home by a hand wheel, though the hand wheel 
cannot raise it off its seat owing to the length of travel 
and the position of the collar on the rod which holds the 
valve down. 
We may note also that, whilst in the Selandia the fuel 
valve and the inlet and exhaust valves were in the same 
line—the former being in the centre of the cylinders-—in 
the Glenapp the fuel valve is moved appreciably to one 
side, the inlet and exhaust valves being moved a corre- 
sponding amount to the opposite side. This modifica- 
tion has the effect of largely increasing the space between 
the valve pockets so that each can be completely water- 
jacketed, and the alteration is no doubt of considerable 
advantage. .We were rather surprised to hear, though, 
that the removal of the fuel nozzle from the centre of the 
dished piston has no appreciable effect on the fuel com- 
bustion, but we are informed that such is the case. Finally, 
we may note that the lubricating pipes to the cylinders 
have been reduced to two per cylinder, one on each 
“thrust ”’ side. 
In the “Selandia” article we raised doubts as to 
whether experience would show that the continued use of 
salt water for cylinder and cover cooling purposes would 
prove altogether satisfactory, but no need has apparently 
yet been found for fresh water, and the only results of 
using salt water seem to be that a certain amount of quite 





soft and fine scale is thrown down to the bottom of the 
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, &c. This sludge can be very easily washed out, 
chipping or even brushing is required. This must 
indeed be a great relief, as the provision of evaporators, 
&e., could not be contemplated with complete equanimity. 
The above can, we think, be taken, if read in conjunction 
with our articles on the Selandia, as a description of the 
resent-day Burmeister and Wain engine as built by 
Farland and Wolff, Limited. 
We may recall that the Selandia had two sets of eight- 
cylinder single-acting four-cycle engines with cylinders 
520 mm. diameter by 730 mm. stroke, giving 1250 brake 


and no 


horse-power per set at 125 revolutions per minute. The | 


Glenapp has also two sets of eight-cylinder four-cycle 
engines, but with cylinders 750 mm. diameter by 1100 mm. 
stroke, giving 3200 indicated horse-power per set at 120 
revolutions per minute and running down to about 42 revo- 
Jutions per minute for dead slow. With propellers of 
14ft. 6in. diameter by 12ft. 6in. pitch she has made a speed 
of over 14 knots. The crank shaft is 18}in. in diameter. 
The auxiliaries are all electrically driven. There are three 
sets of four-cylinder 320 brake horse-power Diesel engines 
driving 150-kilowatt dynamos for supplying current for 
lighting, heating, &c., and for the Hele-Shaw-Martineau 
steering gear which is fitted, and which is apparently 
giving as great satisfaction as ever. Then there are elec- 
trically driven centrifugal pumps for the circulation of 
lubricating oil, those for the salt water for cooling the 
iacket and cover, those for the fresh water for the piston, 
and for the fuel oil, all in duplicate. The fuel oil pumps 
are fitted with duplicate filters, so that one may be cleaned 
without stopping the engine. It is interesting to learn 
that the oil in the lubricating system is never completely 
renewed, but only added to from time to time, a course 
which is only rendered possible by the complete separation 
of the cylinders from the main lubricating system. The 
fuel used is at present Texas oil of .890 specific gravity, 
185 deg. flash-point, and the consumption appears to be 
about 0.3061b. per indicated horse-power per hour. 
There is about 2 per cent. of sulphur in the oil, but it has 
not been found deleterious, as copper is carefully avoided 
in the fuel pipes. ; 

The exhaust system is the same as on the Selandia, 
except that escape into the atmosphere is made through 
two pipes bent slightly aft. We are glad to see that the 
use of the mizzen mast as a funnel has not been per- 
petuated. 

Before leaving this interesting ship we must mention a 
point which we could not help noticing, and that is the 
superior class of men that are being drawn into the marine 
engineering service afloat, at all events in motor ships. 
There is no doubt, for one thing, that the conditions on a 
motor ship as compared with a steam ship are pleasanter, 
the heat is less, the fireman troubles do not exist, and 
higher wages can be afforded owing to reduced staff; but, 
beyond all this, the Gien Line people appreciate the 
services of their engineers and take an interest in them 


and their conditions, give them good quarters and good | 
food, and undoubtedly score heavily in consequence, The | 


impression given is that each man has the honour of his 
company at heart, and this feeling is bound to act for the 
good of all. 








An Inserted Tooth Facing and 
Bossing Cutter. 


Tur facing and bossing cutter illustrated herewith is 


the invention, jointly with Vickers Limited, of Mr. H. 
Francis, the inventor of the inserted tooth-milling cutters, 
which, as we saw them in use at the Ponder’s End Shell 
Factory, were described in our issue of January 3rd. 
The design of the cutter and an example of the class of 
work—in this case a component of a machine gun—for 
which it is adapted, are i'lustrated in Fig. 1. The cutter, 
we understand, is also being successfully used for crowning 
the ends of connecting-rods for aero and similar enyines. 
for machining the edges of bosses on cast iron pipes, and 
the surface adjacent thereto, and for a variety of other 
similar work. 

The cutter body is of case-hardened mild steel, and is 
formed with four or five or more parallel-sided curved 
grooves on its face. The cutting teeth are formed by 
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| therein by means of bolts, the heads of which are taper- 
| flattened on one side to suit the slightly conical surface 
| turned on the back of the teeth. The cutter revolves in 





FIG. 2—CUTTER IN USE 


the direction which wili bring the thrust of the teeth on 
the sides of the slots remote from the fixing bolts. In 
order to permit the cutter, not only to face the work over 
the surface A, but also to machine the,edge B of the boss, 





the front end the bore is enlarged to gin. or other diameter 
to receive the end of a pin, the head of which is made of a 
size to fit within the bore of the particular part being 
operated upon. In this way,if the blades are correctly 
set, the boss on the work cannot fail to be machined 
centrally. To set the blades a block of the exact diameter 
of the boss on the work is slipped over the central pin on 
the body, and the blades are moved inwards to make 
contact with it, whereupon they are clamped in place. 
A development of the original design is provided with a 
twist drill at the centre instead of a plain pin, so that the 
work may be bored, bossed and faced simultaneously 
at one setting. As shown in Fig. 2, the tool is intended 
to be used on a drill press of any ordinary light type. 

The cutter is made in all sizes from l}in. to 24in. in 
diameter. In the large sizes, it may be objected, it might 
be difficult or impossible to obtain high-speed steel stock 
of the large diameter required to make the blades, while 
the removal of the centre portion to form the initial ring 
of blades would result in a considerable waste of material. 
It is to be pointed out, however, that the blades are 
always curved to a smaller diameter than that which the 
assembled cutter is capable of facing. Thus, in the tool 
illustrated in Fig. 1, the blades are curved to a maximum 
diameter of 3in., whereas the cutter can face a diameter 
of about 5in. to 54in.—the exact diameter faced depending, 
of course, upon the diameter of the boss on the work. 
It is also to be remarked that in a large-sized cutter the 
blades would probably not be arranged as shown in Fig. 1, 
but would each be, as it were, divided into two or more 
portions, which would be fixed in separate grooves to 
overlap one another. As regards the suggested waste of 
material at the centre of the initial ring of blades, it may 
be said that the process of manufacture adopted consists 
of trepanning out the centre portion and using this portion 
by a second and even a third trepanning for the formation 
of blades of progressively smaller diameter for progressively 
smaller tools. It is also to be noticed that it is, or was, 
possible to obtain high-speed tool steel in the form of 
tubular stock. With such material the blades could be 
made without any considerable waste of metal. 

The method of grinding the face-cutting edges of the 
blades after the initial ring has been severed, and sub- 
sequently for sharpening the blades after use, is shown in 
Fig. 3. The holder consists of a mild steel body recessed 
to approximately the diameter of the blades. Within the 
recess the blades are fixed by means of a stud, a thick 
coned washer and a split coned expanding bush. 
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FIG. 3—MEANS FOR SHARPENING TEETH OF CUTTER 


the teeth are ground to a cutting edge, both at C and at D. 
The fixing bolts, it might be thought, would be self- 
aligning against the tapered faces of the cutter blades. 
Nevertheless, in order to ensure their taking up their 
correct positions, they are provided with small dowel pins 
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FIG. 1—INSERTED TOOTH FACING AND BOSSING| CUTTER 


turning up, hardening, grinding and nicking, and dividing 
aring of tool steel. They are slipped into the segmental slots 
on the face of the cutter body, and are securely clamped 


under their heads to engage in holes at the foot of the bolt 
head recesses in the body. 
_.. The stem of the body is drilled along its length, and at 








The cutter is at present being made and supplied by the 
Pertable Tool and Engineering Company, Limited, Cedar- 
road Works, Enfield-highway, Middlesex. Among the 
advantages claimed for it are a saving of machining time, 
of power and of high-speed steel stock. As an indication 
of its capabilities, it may be said that the time taken to 
boss the mild steel link illustrated in Fig. 2 is, we are 
informed, two minutes. The boss, originally 2in. in 
diameter, is machined down to 15/,,in. diameter by in. 
long. 
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BELT DRIVING. 


Sir,—Theory and practice seldom agree, but never are so 
greatly at variance as when entering into a belt driving problem. 
The mathematical treatment of the subject of belt driving, as 
expounded in text-books, contains so many variables as to be to 
the practical mind utterly misleading and untrustworthy. And 
what from time to time has appeared in engineering society 
papers and in the technical Press on the matter would appear 
to be more often the figured out conclusions of a theorist than 
proved results from practical men. 

The present writer has had more than thirty years’ practical 
experience in power transmission problems; he has read up 
everything readable on the subject ; has listened to papers read 
on belt driving ; made himself familiar with chart plotting and 
solving equations involving the use of logarithms and algebra 
in order to follow the various formule pertaining to the subject. 
And to-day it is his opinion that he has wasted a very great 
deal of valuable time in the process. 

Mathematicians tell us that if T is the tension on the tight side 
of a belt and ¢ the tension on the slack side, then, neglecting 
centrifugal action, 

log, T — log,t = ug, 
being contact angle and u the coefficient of friction. 

In the first place, there is no standing value of u as applied 

to practical results. How can there be when load, speed, type 
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of pulley, age and condition of belt, and atmospheric conditions 
are factors largely influencing actual working results? Again, 
can it be satisfactorily demonstrated that the normal pressure 
between belt and pulley at any given point is entirely produced 
by the tension in the belt at this point ? And how is coefficient 
influenced in the case of a belt that is very oily running over a 
smooth pulley ? Would not the fact that all air being excluded 
therefrom and normal tension pressure increased considerably 
by the influence of atmospheric pressure have a not unimportant 
bearing on the matter ? 

These are points that must of necessity render valueless any 
theoretical calculations in which « is taken as of constant value. 

To further demonstrate that wide variations in the value of u 
do exist, two simple and quite practical experiments will 
suffice. Lay a piece of belting down on a smooth, fiat iron table 
—say, a lathe or planer bed—load it at one end with a number 
of weights, attach to the free end a spring balance, and note 
the reading of the latter when pulling the belting along the table. 

The second experiment is to hang a length of belting over a 
pulley at rest, letting the two ends hang free. Attach to each 
end a scale pan, load each with an equal amount of dead weight, 
then into one pan put additional weights until the belting begins 
to slip on the pulley. The value of « is then expressed when the 
excess weight is divided by the total weight upon the belt at 
the point of slipping. Thus if the equalising weights are 60 lb. 

80 

80 + 60 + 60° 





each and the weight added = 80 lb., then u = 


Now compare results ; it will be interesting. 

Text-books also omit to take into account when determining 
the value of @ (a) pulley ratio and (b) direction of belt travel. 
Thus, given two pulleys of like diameter and an open belt, the 
are of contact would, theoretically, be given in each case as 
180 deg., but in practice this isnot so. The amount of contact 
angle might be more, or it might be less—according to the direc- 
tion of drive. With the driving side of the belt at the top the 
slack or under side of the belt would produce a catenary curve 
which would reduce contact, whereas with the tight or driving 
side of the belt at the bottom the drop of the slack side would 
tend to extend beyond the theoretical 180 deg. the arc of contact. 

Now take text-book observations on the working tension of a 
belt. On my desk as I write are four different authorities on 
belting. The first suggests as being a safely permissible maximum 
for single leather belts a working tension of 65 lb. per inch of 
belt width, the second 50 Ib., the third 45 Ib., the fourth 38 Ib. 
Let us see what this means. 

Employing the generally used formula for ascertaining the 
horse-power value of single leather belting, and assuming a belt 
velocity of 3000ft. per minute, and a working tension of 38 lb. 
per inch of width, we have— 





wxtxs or 5.x oO x 0008... 3.4 horse-power per inch 
33,000 33,000 ; “a 
of belt width. 


Now if we take the authority that favours a working tension 
of 65 Ib. per inch of width and again use the above formula, we 
get 6 horse-power per inch of width—nearly double that of the 
other. Which, then, will provide the safest guide for a practical 
user of belts ? 

Concerning the determination of belting values expressed in 
horse-power terms, quite the most practical—therefore the more 
reliable—method is that which for many years has been used 
by the writer under widely varying conditions of service, and in 
the case of single leather belts found invariably to give complete 
satisfaction. It is that lft. per minute of belt speed per inch 
of width will safely transmit one watt of electrical energy. To 
bring this to horse-power terms it is only necessary therefore to 
multiply the belt speed in feet per minute by the width in inches 
and divide by 1000, and the result is kilowatts. 

The simplicity and usefulness of this rule will be appreciated 
when it is explained that by its application in all calculations 
affecting leather belting the working tension of a belt is a con- 
stant directly proportional to its width in inches, namely, 
44.24]b. perinch. Therefore, if it is required to know the rela- 
tive tensions of a belt the total output of the machine in watts 
is divided by the velocity of the belt in feet per minute and the 
result divided by 44.24, which would give the extra pull in 
pounds of the tight side over the slack. 

Again, if it is required to know what width of belt to use or, 
say, a dynamo or motor of known output, the total output in 
watts would be divided by .. 2 belt velocity, expressed as follows : 





Ampe. x volts _ Watts -_ width of belt required. Or: 
Velocity 
Horse-power x 746 _ Watts _ Belt width. 
«Velocity v 


Then as a further criticism of text-book teaching, how does 
the ultimate tensile strength of belting material concern the 
practical man who knows that always a belt is never stronger 
than its fastening ? If we find the breaking strength of leather 
belting given as, say, 100, would we embody this strength data 
in our calculations if, as has been proved, the relative strength 
of asteel wire lacing is but 40, while that of a good rawhide laced 
joint might not exceed 50? At any rate, no practical user of 
belting would do so. 

Nearly all text-book authorities also fail to take into account 
the vital fact that the tension difference per inch of width allowed 
for a small belt does not apply in the case of a large one, or that 
the thickness of a belt generally increases with its width. 
Obviously this is a much too important point to be overlooked. 
Several years ago the present writer came across a simple equa- 
tion expressing this relationship which he has since used with 
every success, but it is one not to his knowledge found in any 
text-book. It is as follows :— 

x= 76y — 120, 
2 being the tension difference in pounds and y the width of belt 
in inches, this holding good for widths varying between 2in. 
and 10in. at normal speeds. 

Thus the tension difference in pounds for a 3in. belt is 76 x 3 
— 120 = 108 Ib., or 36 lb. per inch of width. On the other hand, 
that of a 6in. belt would be 76 x 6 — 120 = 336 lb., or 56 lb. 
per inch of width. To calculate the required width of a belt 
using this relationship we should multiply horse-power by 
33,000 and divide this by belt speed, add 120, and divide by 76. 

F. R. Parsons. 


“THE ETHER.” 


Sir,—Lately I have thought that as there is a great deal tou 
much sun on the equatorial belt and far too little in these 
latitudes, it would be well to deflect the energy of all kinds which 
pours from the sun to the earth from places where it is more 
than usel.ss to places like this—London—where it would be 








eminently useful. To make such an effort effective a stress must 
be put on the ether—always provided that this is an entity. 

In order to obtain the best authority I have orally or by 
correspondence obtained the opinions of many eminent men 
whose names for obvious reasons I withhold ; they are as ignorant 
as I. It does not follow that there are not younger men whose 
minds being fresher can answer this question: Is it possible to 
switch the sun's energy as poured on the earth from one part 


I see has been claimed in a recently published American patent 
relating to electrically operated valves for internal combustion 
engines, which, although novel and highly effective, dig not 
originate in America, but in London in my laboratories "yg far 
back as 1909, or ten years ago. a 

In connection with my paper on the “ Paragon ” interna] 
combustion’ engine, read before the members of the Institution 
of Marine Engineers at the Naval and Engineering Exhibition 





toanother ? In fact, what is wanted is a Newton newly hatched 
London, 8.W. 1, June 14th. BERTRAM BLOUNT. 





THE LABOUR PROBLEM. 


Sir,—I am convinced that Mr. Good has hit the nail upon the 
head in his letter printed in your issue of June 6th. “ It is,” he 
says, “of urgent, vital, and imperative importance that our 
workers should understand, and that our employers, politicians, 
and pressmen should understand.’”’ One cannot help believing, 
despite many facts to the contrary, that if only the general body 
of citizens knew the economic position the number of labour 
troubles would be less. The agitator, as Mr. Good shows, 
thrives on his own ignorance and the ignorance of his audiences. 
By distorting figures he is able to make out a case against the 
hated employer, and the workman with no means of checking 
his statements and moved by the apparent authority with which 
he speaks, accept his one-sided view. Were is possible week by 
week to put before the employees of a big firm the actual con- 
dition of the business during that week it is conceivable at least 
that they would see in a saner mood the conditions of the trade 
in which they were engaged. I speak, let me say, with some 
doubt. Such facts and figures as it would be possible to publish 
would be capable of distortion, and even though they were 
attested by a representative of the workmen themselves, might 
be openly described as false by the agitator. Let us imagine 
that a firm of engineers making machine tools decided to take 
their workmen into their confidence. They would place in a 
prominent position a large board on which would be displayed 
each week the following figures :—The sum of money actually 
received from purchasers, the sum spent on materials, rates, 
taxes, insurance, and so on, and the difference between the two. 
They would give also the number and value of orders actually 
filed. On another portion of the board they would show the 
amounts of money spent in wages and salaries in the various 
departments—so much on clerks, so much on draughtsmen, 
so much on smiths, fitters, erectors, and soon. In this way the 
workmen would be made acquainted with the outlines of the 
business of tho firm and Mr. Good’s requisite would be met. 

But the difficulty is that only the less prosperous firms would 
appear satisfactory to the workman. The firm that was earning 
with difficulty 5 per cent. and putting nothing to reserve would 
be held up as a pattern firm, whilst one that was earning 15 per 
cent. and putting 5 per cent. to reserve would be regarded as a 
scandal. Hence whilst some companies might be quite ready 
to post up such particulars as I have described, others would be 
very unwilling to do anything of the kind. But it is quite 
obvious that any firm that stood out would be at once suspect. 
I think we may assume that some such reason as this makes 
employers hesitate to publish the details of their businesses 
broadcast. 

I remember hearing that one firm during the war adopted 
another and possibly a better plan. Once a week the employer 
met his workpeople and gave them a little lecture on the business 
side of the undertaking or on the technical side of the work in 
which they were engaged. In this way he kept them interested, 
and I believe the works were carried on very happily. 

But I fear the problem is not to be solved by such means alone. 
Mr. Good does not stop at workmen. He adds employers, 
politicians, and pr and I should like to go further and say 
the whole adult population. Economics are never, as far as I 
know, taught in schools, and the economics that are taught in 
special colleges are either too recondite or too fanciful to be of 
any real service. Only a few broad practical facts are required, 
but with those facts every young man and woman should be 
conversant. They ought to know the general principles of 
banking, of the borrowing of money, of company organisation, 
of foreign trade, the general principles of business management, 
the capital that has to be invested to employ a workman in 
different industries, the factory regulations, the levy for rates 
and taxes, allowances for depreciation and insurance, the uses 
of the middleman, the value of advertisement, methods of secur- 
ing orders and things like these. They ought to know something 
about the fluctuations of the market and their effect on trade, 
foreign exchanges, and the movements of stocks and shares. 
The average youth is almost densely ignorant of all these things 
and has no knowledge of the real economic position of the country. 
Not until the general body of the public takes an interest in 
economics can we expect a change for the better. When that 
change comes the agitator will not have a chance, because his 
lies and distortions will be nailed to the counter and because the 
general public feeling will turn against any movement which it 
knows to be economically unsound. Smiiax. 





RECENT AMERICAN EXPRESS LOCOMOTIVES. 


Srr,—The reading of Mr. E. C. Poultney’s articles on this 
subject has afforded me no little pleasure. I should therefore 
be greatly obliged if he could furnish some information as to the 
working of the “ Pacific ” type four-cylinder compound of the 
Atchison, Topeka, and Santa Fé Railway. What are the 
average loads and speeds of these engines, and what, respectively, 
are the number of pounds of coal burnt per horse-power per hour 
and pounds of water evaporated per pound of coal? Can the 
high-pressure and low-pressure valves be adjusted independently, 
and what are the cut-offs usually employed in the respective 
pairs of cylinders ? 

The engines, being thoroughly up-to-date and exceptionally 
powerful examples of the compound type, some data as to the 
tesults obtained in actual working would be of great value. 

F. W. Brewer, A. Inst. L.E. 


Stevenage, Herts, June 16th. 





ELECTRICALLY OPERATED VALVES FOR INTERNAL 
COMBUSTION ENGINES. 


Srr,—-When Mr. Daniels, the Secretary of the United States 
Navy, recently made the statement that it was to American 
engineers that the world owes the invention of electrically pro- 
pelled warships, as was demonstrated in the case of the battle- 
ship New Mexico, he no doubt was not aware that the invention 
referred to was English, or otherwise it may be sure that he would 
have given credit where it is due. 

I shall esteem it a favour if you will be kind enough to allow 
me a emall space to give publicity to another invention which 


on September 17th, 1910, I referred to the great advantage of 
electrically operated valves for internal combustion engines ang 
to the fact that large “ Paragon ” engines of 4000 horse-powe, 
were then under design which embodied the excellent features 
of the electrical valve operation and control. The aboyg 
statement may be confirmed by reference to the Journal of the 
Institution of Marine Engineers for February, 1911, page 419. 
WittraM P. Durrnatt, 
London, 8.W., June 15th. 


TRISECTION OF AN ANGLE. 


Srr,—I have been interested in the correspondence anent 
the trisection of an angle. The geometrical solution involves g 
knowledge of conic sections, and this is what I think Todhunter’s 
statement, quoted by Mr. Kempe, means. 

To trisect any rectilineal angle :---Let O be the vertex of the 
angle, and with centre O describe a circle cutting the arms of the 
angle in Aand B. With the bisector of angle A O B as directrix 
and A as focus describe a hyperbola whose excentricity is 2. 
Let the hyperbola cut the circle in C and D, then OC and OD 
trisect angle A O B and its conjugate. 

But as a draughtsman, I should prefer to step it out witha 
pair of dividers. 


Kirkealdy, June 17th. P. D. Forrester, 








AWARDS TO INVENTORS. 


As some inventors and their representatives may be 
uncertain as to the functions of the recently constituted 
Royal Commission on Awards to Inventors, the following 
information may perhaps prove, of assistance to possible 
claimants :— 

(1) The owner of a valid patent which has been infringed 
has a statutory right to have his claim to remuneration 
settled by the Treasury under Sec. 29 of the Patents Act, 
1907. The Commission has been appointed in substitu- 
tion of the Treasury for administrative convenience, sub- 
ject to the consent of the patentee to have his claim decided 
by the Commission instead of by the Treasury. 

(2) Inventors who have no patent rights can only apply 
for an award as an act of grace in respect of the user of 
any invention, design, drawing, or process which has been 
used by some Government Department. It is obviously 
not possible to lay down hard-and-fast rules to govern 
such ex gratia payments, but the following conditions 
may be regarded as essential :— 

(a) Suggestions or ideas must have been reduced to 
a definite workable form which was put into practice 

4, substantially, though not necessarily in every detail. 

For instance, the mere suggestion that nets might be 

used against submarines, or aerial nets against aeroplanes 

would obviously not of itself be sufficient. 

(6) The user of the invention by the Government 
Department must be due to the inventor. If inventor A 
communicated his invention to a Department and caused 
it to be used first a subsequent inventor B of substan- 
tially the same invention could have no claim to re- 
muneration. 

(ec) The invention must be proved to be of exceptional 
utility. 

Officers and persons employed by Government Depart- 
ments who are subject, by the rules of their service or 
otherwise, to terms which debar them from taking out 
patents on their own account or entitle the Government to 
benefit by any inventions made by them, can only apply 
for an ex gratia payment. 

Any invertor who desires to present a claim to the Com- 
mission should, in the first place, submit brief details of 
his invention, stating whether it is protected by letters 
patent or not, and giving such reference to any corre- 
spondence that may have passed between him and the 
Department concerned as may enable his case to be 
traced. 

The necessary forms of claim, together with full informa- 
tion as to procedure, will be forwarded to applicants. by 
the Commission when it is clear that a substantial case for 
hearing by the Commission as a body has been made out, 
but every application for er gratia remuneration must 
undergo a preliminary scrutiny by an Investigating Com- 
mittee. Every inventor will be given an opportunity, 
if he so desires, of appearing before this Committee, but 
will not necessarily be accorded a formal hearing by the 
Commission itself. 

The Commission will not determine the ownership of 
any invention as between rival claimants; its only duty 
is to decide whether an inventor has or has not a claim to be 
rewarded by the Crown. Rival claims will be heard suc- 
cessively as far as possible. 

The sittings of the Commission will be open to the public 
unless it is thought that for the safety of the realm the 
particular invention which is being discussed should be 
kept secret. 

The address of the Commission is 2, Queen Anne’s Gate 
Buildings, Westminster, 8.W. 1. 











JAMES WATT CENTENARY. 


In connection with the James Watt Centenary, which 
is being celebrated this year, the committee dealing with 
the matter is anxious to make the exhibition of Watt, 
Boulton, and Murdock relics as comprehensive as possible. 
For the purposes of exhibition the Birmingham City 
authorities are lending rooms in the Council House, and 
all proper care will be taken of the exhibits. It is also 
desired to prepare as complete a list as possible of relics 
so that their existence may be recorded. 

The committee having the matter in hand earnestly 
requests those having relics to lend them, and those know- 
ing of relics or other matters of interest associated with 
the names of Watt, Boulton, or Murdock, to communicate 
with the Secretary (Exhibits), James Watt Centenary 
Committee, Chamber of Commerce Building, New-street 
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A Bridge Repair in America. 
THF iron truss bridge which carries Twelfth-street, 
Chicago, across a number of railway tracks, and was built 
in 1886, was so badly corroded by the exhaust of loco- 
motives that it was decided to rebuild it some years ago. 
-~ On account of the difficulty in obtaining the necessary 
J steel, it was, however, ultimately decided to strengthen 
» | the bridge as it stood. The methods adopted to carry 
J AS « | out the work without stopping either road or railway 
é cs cw i traffic are illustrated by the accompanying diagrams, for 
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which we are indebted to the Engineering News Record. 
The most troublesome span was one of 110ft. 9in., which 
has three longitudinal trusses, with the deck carried on 
the bottom chords. The stringers and bottom chord for 
the entire length, except the panel at either end, were 
seriously weakened; the bottom chord, for example, 
had been reduced in section nearly one-half. Further- 
more, some of the bars of the pin-connected lateral system 
had been cut in two. As there was only 17ft. clearance 
below the bridge, it was impossible to add new work beneath 
to effect the strengthening. It was, therefore, decided 
to leave the old bottom chord undisturbed and add a new 
chord just above the floor, 30in. above the old one, carrying 
it down in the end panels to connect centrally at the end 
pins. As the web members intersect on the centre line 
of the old chord, they would be several feet apart at the 
level of the new chord, and would develop very large 
rotational moments. To neutralise these moments the 
chord was offset in successive panels, as shown in the dia- 
gram above. Below the truss diagram is given the graphical 
stress polygon for full live load, from which it will be seen 
that the chord and web stresses are in equilibrium under 
this load condition. The inclination of the short chord 
sections between adjacent web members was worked out 
by analytical computation to produce this result, and the 
stress polygon is merely a check. The rotational tendency 
of the web stresses at each excentric panel point is just 
balanced by the opposite rotational tendency of the 


| tensile stresses in the bottom chord. The short sections 


| and the old web members. 


of chord at the panel points are formed by large gusset 
plates, which make the connection between the new chord 
The panel point, therefore, is 


| a stiff assemblage, and the secondary stress moments 


occurring under partial live load are distributed equally 
to the members without strain in the connection. As 
the truss with the new chord—considering the old chord 


' out of action—is shallower than before, the primary 
| stresses in most of the truss members have been increased 
| about 10 per cent. by the change, but as these members 


are in good condition the extra stress is considered not 


| to be of serious consequence. 


In strengthening the floor the main item was placing 
9 by 18 timber stringers between adjacent steel stringers. 
The timbers were designed to carry the full floor load 
without assistance from the old stringers. A _ speciai 
stirrup support was designed for carrying them, consisting 
of two 3in. by }in. steel bars passing over oak saddles on 
top of the floor beam and engaging anchorage angles under 
the new and old stringers, as shown by the drawings. 


| At each truss panel point the gusset plates of the new 


chord carry a 4in. pin on which are hung two U-rods. 
The lower threaded ends of these rods carry bearing plates 
on which the old floor beams are seated ; stiffener angles 
riveted to the ends of the beams engage the rods in such a 
way as to prevent lateral movement. In carrying out 
the work, the first step was to reinforce one of the outer 
trusses, street traffic being diverted to the other roadway 
to give working room. The reinforcement of the other 
trusses was then taken in turn. 











Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Trade and the Peace. 


TuE end of the war, fer as this is written the iron 
and steel trades of the Midlands regard the signing of 
Peace as assured, is received by traders in this district 
with joy. Never in the history of the local iron and steel 
industries have the blessings of a return of Peace been more 
appreciated than now. Seven months have passed since 
the Armistice put a stop to the fighting. It is high 
time that trade pulled itself together, and the Versailles 
decision should go far to accomplish what is desired. 
Midland and Staffordshire ironmasters, however, this week 
admit that there is a great deal to be done before trade can 
be said to resume in any sense a satisfactory condition. 
Production has shrunk to very small proportions, yet it is 
production that is the supreme need from every point of 
view. Iron and steel prices are at a fabulous height, 
whether raw iron and steel or manufactured material is 
considered, and the demands of the workers and labour 
matters generally present a problem which the boldest 
employer can only face with alarm. The end of the war 
finds trade in Birmingham at a most critical juncture. 
Instead of clearing, the outlook remains perplexing and 
forbidding. I have spoken of labour demands. I will 
add that there seems no end to the revisions of wages and 
hours. Staffordshire ironmasters and Birmingham manu- 
facturers have no means of ascertaining what a given 
article or piece of production is going to cost them, and 
the difficulty of quoting for contracts where a fixed price 
is insisted upon by buyers under such circumstances is 
well-nigh an absolute impossibility. Happily, Midland 
ironmasters have as stout hearts as are to be found in any of 
the iron centres of the kingdom. We have weathered 
trade storms in the past alike severe and prolonged, and 
the district will come out on top of present troubles, but a 
patience and resourcefulness will be needed second to 
none that has ever been exhibited. 


Economie Position and Foreign Trade Inroads. 


The Birmingham economic position is an anxious 
one. We are faced with, if not foreign competition on 
every side, certainly with hot American competition in the 
iron trade, and plenty of other competition in addition to 
America’s in the general industries of Birmingham which 
have given the city a great name in the past in the indus- 
trial markets of the world. And in this situation we find - 
ourselves called upon to make yet another great national 
financial effort which shall set the seal upon the cause which 
has absorbed all our energies for nearly five years past. 
The Chancellor of the Exchequer tells us that ‘“ the first 
thing necessary that the nation shall reap the full fruits of 
its immense sacrifices is that our finances shall be placed 
upon a firm foundation. The credit of the individual 
cannot stand higher than the national credit, and the early 
raising of the money now wanted will help to re-establish 
industry, increase production, and reduce unemploy- 
ment.’’ The new Loan has been heartily taken up here, 
but to make it a Joy Loan it must eclipse all its prede- 
cessors. That Birmingham merchants and manufac- 
turers are enthusiastic for its success in face of their present 
anxieties arising from foreign trade inroads is wholly to 
their credit. In bar iron the trade with United States 
makers is extending. A good many Birmingham mer- 
chants are ordering 50 to 200-ton lots. Some of them are 
beginning to get delivery. Cost is about £19 15s. delivered 
in this district. This price is well below that ruling here ; 
on the other hand, there are charges for the extras which 
have no place in our own scale, and which it is said run up 
the account. But for the time being the question of 
delivery is more important than that of price. United 
States houses would, of course, have much greater diffi- 
oulty in finding customers but for the insufficiency of our 
ewn output. Happily‘I am able to report that too much 
credence is not placed on the report of offers of Belgian 
bars at an early date. A merchant with Belgian con- 
nections states that few mills are yet running in Belgium, 
and that all the output and more is wanted in the country 
itself. American competition in steel has not been so 
successful recently as previously. On the face of it the 
American price for billets appears to favour the buyers of 
American material, but I may point out that ‘ delivery ” 
usually means delivery at the British port, and is generally 
so interpreted here. Something has to be added also 
bécause of the rate of exchange, which is against the 
British buyer, while nearly £1 per ton must be allowed for 
transport from the port to the buyer’s works. Further, 
purchases from America are practically cash transactions, 
while the consumer is very much at the mercy of the seller 
in regard to the quality of the billet. The lowest price 
quoted for American billets is 63 dols. at the British ports. 
When allowance is made for rates of exchange, transport, 
&e., it is believed that these billets will possibly cost 
Midland consumers more by the time they reach the works 
than if they had bought from the Welsh steel mills at 
£13 10s. per ton, and paid the cost of their conveyance to 
this district. Nobody denies the formidable charactcr 
of the American competition in overseas markets, every 
day bringing news of orders secured by United States sales- 
men for rails, rolling stock, locomotives, engineering, or 
some other product formerly usually obtained from this 
country by foreign buyers. It is believed, however, by 
not a few people that it will be impossible for America to 
continue as a serious competitor in view of the large wages 
demands now being made across the Atlantic as well as 
here. 


Beating American Steel Competition. 


In the matter of steel, English prices are very 
wisely being dropped to keep the American out. Some 
remarkably low figures are now being quoted for British 
billets when it suits makers to sell them. Soft home-made 
billets are now offered at £14 and less delivered in the 
district, in response to the American challenge of £13 at 
Liverpool. Bedstead angles have also just been reduced 
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by Staffordshire steel.makers 30s, per ton, making the 
price £18 basis, district delivery. The export price has 
been fixed at £18 10s. at outports, a reduction of 20s. 
All things considered, the American billet is not regarded 
here very seriously as an alternative to British steel, 
though its use as a restraining influence upon British 
prices is not under-valued. In wire rods American com- 
petition continues uppermost. While the English price of 
wire rods is £19 10s. at works for No. 5 basis, an American 
quotation was given on ’Change to-day in Birmingham at 
£17 c.i.f. Liverpool, and an actual sale of a substantial 
quantity was reported at £16 12s. 6d. In the matter of 
heavy strip also American competitors seem able to offer 
at lower rates than English makers. Business in light 
strip is pretty well kept at home, and the mills are running 
largely on these descriptions. 


Engineering Employers and Reduced “‘War Bonus ”’ 
Claims. 


Birmingham employers in the engineering trades 
are seriously concerned at the demand which the operatives 
in the shipbuilding and engineering trades have put 
forward for an increase of 15s. per week on time and piece- 
work, and which comes up for decision by the Court of 
Arbitration next week. The workers affected number, I 
need hardly remark here, some 2,000,000 hands, and the 
same Court will have to decide upon the employers’ 
counter-claim for a reduction of 5s. per week in the war 
bonus of skilled and unskilled workers alike, based upon 
the decreased cost of living. A Birmingham representative 
of the employers, in reply to inquiries, stated this week that 
during the war the men had received 29s. 6d. plus the 
Churchill bonus of 12} per cent. Should the Court of 
Arbitration decline to make any alteration, the present 
rates would remain in force until November. Asked if it 
was seriously contended by the employers that the cost 
of living was falling, the master engineer in question said 
they could only judge by the official figures of the Board 
of Trade. One of the leading Birmingham agents of the 
Federation, speaking for the workers, said their application 
for an advance of 15s. went in first. The case of the workers 
would have to rest upon economic factors, and “* it would 
be up to the employers not to claim, but to prove, that the 
economic position warranted a reduction. He thought 
they would have a difficult task.”’ Asked if he thought 
the employers would probably argue on new grounds, 
apart from the economic basis only, Mr. Bower anticipated 
that they very likely would, but he added that the Ship- 
building and Engineering Trades’ Federation had never 
admitted that the basis of giving advances on the cost of 
living was a just one “ having regard to the economic 
position of the workers before the war.” The unskilled 
workers in the trades just mentioned, represented by their 
own federation, have put in an application to the Court of 
Arbitration for the total war bonuses to be consolidated 
into wages, but have not asked for any further advance. 
The skilled workers have applied for the same consolida- 
tion of war advances into wages, and, in addition, as stated. 
have asked for a 15s. increase. The workers’ organisations, 
it is said in Birmingham, much prefer as an alternative to 
claiming further increases a reduction in the cost of living. 


Canada’s Bid for the Brass Trade. 


Canadian houses are offering delivery of brass- 
foundry products here at prices something like 20 per cent. 
below those quoted by our own manufacturers. How is 
it done ? There cannot be all that difference in the cost of 
production. Is the Canadian manufacturer prepared to 
take risks in order to secure a footing in outside markets 
which our own brassfounders have not the courage to take? 
It is beyond question that many Birmingham brassfounders 
have had a severe fright. 


Advaneed ironworkers’ Wages. 


The Midland Iron Trade Wages Board bi-monthly 
return of manufactured iron selling prices for March and 
April show the net average to have been £19 6s. 63d., com- 
pared with £17 lls. 114d. in the previous two months, or 
an advance of £1 14s. 7d. per ton. On this comparison 
the sliding scale would show a wages advance due of 174 
per cent. But owing to the withdrawal of pig iron snb- 
sidies at the end of April the 10 per cent. wages advance 
which was then granted as an equivalent of the subsidies 
will now be discontinued. The men therefore become 
entitled to a net wages increase only of 7$ per cent., and 
they will receive this advance as from 9th inst. 


Staffordshire’s Manufactured flron Cor ditions. 


Ironmasters are still speculating about the 
probable effect on the iron and steel industries of a risé in 
the price of coal, such as was foreshadowed by Sir A. 
Geddes, and there is general agreement that the industrial 
outlook has been darkened. It is asumed that, in view of the 
further advance in ironworkers’ wages, and the higher cost 
of coal, further increases in selling prices must take place. 
I may say that, notwithstanding American competition, 
ironmasters still report excellent orders for ordinary and 
marked bar iron. The latter is chiefly wanted for ship- 
building purposes. North Staffordshire mills in parti- 
cular are crowded with orders for cable and chain iron, 
shafting, &c. Nut and bolt iron of Lancashire make is 
quoted £20 10s. at makers’ works, which is an advance of 
10s. on recent figures. The hot weather is still further 
reducing output of puddled iron. The sheet trade has not 
received the impulse which it so badly needs. The quota- 
tion of £28 f.o.b. for galvanised corrugated sheets is not 
too rigidly adhered to where good orders are offered. 


Raw Iron on the Upward Seale. 


Recent quotations did not to-day—Thursday— 
in Birmingham represent the full extent of furnace owners’ 
demands. In some cases supplies were definitely with- 
held unless an advance of 2s. 6d. to 5s. was conceded. 
This applied particularly to the Derbyshire section, where 
the stringency appears to be felt more severely than else- 
where. Some houses claimed to be doing business at 
160s. for Derbyshire foundry, that being the delivered 
price. One large Derbyshire firm has just added £1 per 
ton to the price of its foundry iron, making the price £9 to 
all customers declining to accept the customary protective 





clause. To those who buy with the clause the price is 
£7 15s. Makers are very keen on securing themselves 
against possible advances in the costs of production, and 
the latest rise, to some extent, penalises those who reject 
this proviso. There appears to be an increasing tendency 
on the part of furnace owners to take independent action 
with regard to prices. Generally speaking, all makers 
report confidently further advances to come, in view 
of the expected further serious advance in coke prices. 
Pig iron is now displaying the innate strength of the 
market, which was impossible during the period of Govern- 
ment control. Several blast-furnaces are idle, owing, it is 
explained, to the lack of profits from production during the 
war period. It will take some time to get them into 
operation, but several have been got ready as quickly as 
possible. 


Iron and Steel Scrap. 


Wrought iron scrap has been increased from 
£7 15s. to £8 5s. f.o.r. To some extent this advance is of 
a levelling up character, and dealers have been withdrawing 
their operations from this district owing to their ability 
to get better prices elsewhere. The make of iron has been 
so small that scrap lots have become rather rare, and have 
been the subject of keen inquiry. There is an easier tone in 
steel scrap and turnings, the Government still having large 
accumulations to dispose of, while the furnaces are not 
consuming as much as formerly. Business is passing at 
about £6 15s. Wrought iron scrap remains very firm at 
£8 5s. 








LANCASHIRE. 
(from our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals 


Arter the recess of Whitsuntide there seems to be 
some slowness in getting to work again, and this defect 
is rather worse than it has been in former years. Possibly 
the feeling of hesitation as to the safety of values has some- 
thing to do with the disinclination to act with vigour. 
The relationship between goods and money has been 
rudely shaken, and one does not know how long it will take 
to establish again some sort of stability. So far as the 
iron and steel trades are concerned there is probably no 
danger of any immediate collapse, and it is probable that 
any movement to bring down the extravagance in prices 
must now come from America, if it comes at all. This 
movement must almost certainly be held up until goods 
of all kinds can be sent across the seas at a reasonable cost. 
and it is to this problem that those who wish to ascertain 
the probable trend of the iron and steel markets must 
direct their attention. It is upon the raw materials of 
the engineering industry that high Atlantic freights tell 
with crushing effect, for the mere freight in these materials 
is more than their total cost in the days before the war. 


Metals. 


The sharp upward move in copper prices comes 
to remind people that this metal has left behind it the 
time of deepest depression ; but, of course, no one can say 
yet how far the movement may go, because although 
copper was no doubt depressed too far, it does not follow 
that normal conditions as to its consumption are about 
to be restored immediately. It is noticeable, however, 
that the rise in standard copper is now accompanied at 
once by a corresponding rise in refined ingots, which was 
not the case when the movement began last March. The 
difference between standard and best select copper is 
not yet normal, but it is approaching normality, and this 
is something to the good. We want now to see more 
normal] relationships established between standard copper 
and those forms of copper and brass which are interesting 
to the constructive engineer, and so far as locomotive and 
condenser tubes are concerned we are yet a very long way 
from this. It seems scarcely conceivable that copper 
should now rise to such an extent as to make the present 
prices for tubes reasonable, but the whole position is such 
that it is almost impossible to say what may happen. 
One does not yet hear anything very definite about the 
expected copper demand from the Central Empires, 
although perhaps the hope of this is present in the minds of 
speculators at the moment. Sellers of old metals are 
inclined to ask rather more not only for scrap copper, but 
also for gun-meta] and yellow brass. The best sorts of 
scrap copper are not far short of the prices of ingots, but 
good heavy yellow brass can be bought for considerably 
less than it costs to mix the new material. Tin has been 
a fairly firm market, and there seems to be quite a steady 
demand in spite of the prices. Apparently the collapse 
in tin is yet a good way off, but one cannot see that there 
ought to be any fear of a serious rise. Some slight improve- 
ment in lead has taken place, but the Government stocks 
of nearly 120,000 tons weigh very heavily on the market, 
and one finds a difficulty in seeing how they are to be 
liquidated. Each month one hopes to see the figure 
reduced, and each month one has to put up with a more or 
less serious increase. The trade demand for lead is 
moderately good, but does not seem to be more than equal 
to the taking up of the metal which comes into the market 
from week to week. There is always the danger that the 
Ministry of Munitions may get tired of holding all this lead 
and may take steps to get rid of it, which would demoralise 
the market. It is, of course, quite possible that this 
would prove to be the best course in the end, but it would 
necessarily mean great confusion and panic at first. One 
has no exalted conception of a Government as “lead 
merchant,” or indeed any other kind of merchant, and no 
belief whatever in the wisdom of the Ministry of Munitions. 
Spelter has been again a firm market, and there is a growing 
disposition to regard it as the most stable of all the metals 
at the present time. : 


Pig Iron. 


It is noticeable that consumers are now more 
freely buying foundry pig iron for forward delivery, and 
there seems to be quite a good demand up to the end of the 
year, from which one may conclude that buyers have now 
given up the hope that prices may be more reasonable 











within a short time. Sellers of Derbyshire iron on this 
market do not care to take contracts for any very lg 
quantity, but that may be because they feel that the Prices 
already reached—say, from £8 5s. to £8 10s.—are not 
quite so high as the cost of Cleveland iron delivered in Man. 
chester, that cost being quoted by merchants at £8 12s, 6g 
to £8 15s. It is, of course, possible that Derbyshire iron, 
may reach that figure before the reaction sets in, especia}} 
if the present scarcity is to be prolonged ; but it might be 
well if Midland makers followed the example of the 
Cleveland ironmasters and set a limit beyond which they 
would not go. Scotch iron is scarce, but hematite seems 
now to be scarcer, and the rise in freights on the ores may 
make it necessary to increase the present figure. : 


Steel. 


A rise of 15s. per ton was reported in the prices 
of finished steel, but there are some, even amongst the 
producers, who would have been glad if a reduction to 
that amount could have been managed, for there is cer. 
tainly a fear lest the present price shouldcurtail the demand 
still further. The prospects for foreign trade at these 
rates are certainly not good. No change has been reported 
in the finished iron prices. 


Serap. 


There is very little business in the scrap iron 
market at the moment. Wrought scrap is not offered 
because consumers will not pay what sellers consider a 
reasonable figure ; but in some cases holders of cast scrap 
have more than they can conveniently carry, and are com. 
pelled to let some go at £1 to 25s. per ton Jess than they 
claim that it is worth--say, £7 5s. to £7 7s. 6d. per ton 
delivered for good heavy machinery scrap. Steel scrap is 
also very dull and quiet, and probably no more than 
£7 10s. could be obtained for it, or, say, £1 per ton less than 
the cost of basic pig iron. There seems to be too much of 
this on the market. Steel turnings were quoted at £4 15s, 
per ton. 


BaRROW-IN-FuRNESS, Thursday. 
Hematites. 


So far as North Lancashire is concerned there has 
been no falling off in the output of hematite pig iron, but 
in Cumberland the production is again easier. The out- 
put from the Barrow and Workington furnaces is being 
largely used in the neighbouring steel works, whose require- 
ments are heavy. The general demand is active, and from 
present appearances is likely to remain so. Makers are 
sold so far as their immediate production is concerned, 
but things have not settled down to the normal, and no 
business is being done for long forward deliveries. Home 
requirements only are receiving any attention. The out- 
put of special brands of iron is pretty heavy. Prices are 
unchanged, with parcels of mixed numbers of Bessemer 
iron at 185s. 6d. per ton, and special brands are at 205s. 6d. 
per ton, both f.o.t. 


Iron Ore. 


There is a brisk demand for hematite iron ore, 
and in some cases the output is not sufficient to meet the 
requirements of smelters. Practically the whole of the 
ore raised is being used up in the immediate district 
Prices are steady, with 45s. to 50s. per ton quoted for 
native sorts, net at mines. Spanish ores are in steady 
demand at 43s. 6d. per ton c.i.f. 


Steel. 

The steel trade is steadily employed in most 
departments and good outputs are being made of various 
sorts. Railway material is taking up most of the atten- 
tion. Rails of heavy section are quoted at £16 to £16 10s. 
per ton, with light rails at £17 15s. to £29 10s. per ton. 
Billets are quiet at £15 per ton. There is nothing being 
done in steel ship or boiler plates. The price is returned at 
£17 15s. per ton for ship and £19 10s. per ton for boiler 
descriptions. The foundries are well employed. 


Fuel. 

There is a good demand for steam coal in this dis- 
trict, and the price remains at 34s. 6d. per ton delivered, 
with house coal at 34s. 6d. to 42s. 4d. per ton delivered. 
East Coast coke is quoted at 45s. to 47s. 9d. per ton deli- 
vered, and is in steady request. Lancashire cokes are at 
44s, per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Vanishing Working Day. 


I seem to remember the writer of those always 
enjoyable ‘“‘ Random Reflections” in THz ENGINEER 
expressing the view that one should not be expected to 
work any longer than was necessary to secure the where- 
withal to enjoy one’s leisure hours—though it is highly 
probable that the writer’s own working hours were longer 
than those of the average “‘ working man.” In any case, 
I am quite sure he would endorse the view that the stability 
and expansion of trade are of even greater importance 
than the reduction of factory hours below the level of 
eight per diem, which would really not hurt anyone. Yet 
at a very largely attended meeting held here on Sunday, 
addressed by Mr. J. R. Clynes, M-P., and Mr. Will Thorne, 
M.P., elaborate efforts were made to unsettle once more the 
minds of workers, who have just secured the advantage 
of a forty-seven-hour week, by encouraging them to demand 
a reduction to forty-four hours. The thing that appeared 
to worry Mr. Thorne was the danger of them not all 
shouting the same thing. ‘“‘ We want to be able to go to 
the employers with a united front,” he declared, ‘‘ so that 
they will not be able to say that some want forty-four 
hours, some forty, and others thirty-six.” He voiced the 
opinion that when the demand for a forty-four-hour week 
and no reduction in wages was made they would get it. 
But what puzzles me is why, if it is only @ question of all 
shouting the rame thing, the shout should not be for thirty- 
six hours or even thirty. Under the present conditions 
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of labour trade is going to the dogs fast. A little accelera- 
tion of the speed could not make very much difference 


surely ? All the sympathy between capital and labour 
which an attempt was made to work up a short time ago 
jg disappearing, the wonder being that even the rags of it 
are still hanging together. The one ray of hope at the 
meeting, which was under the auspices of the National 
Union of General Workers, was the admission by Mr. 
Thorne that unless labour in the countries with which we 
are in competition keeps pace with the demands of the 
workers in this country we shall be greatly handicapped 
industrially and commercially. 


A Poser. 
That is precisely what steel manufacturers have 
been saying all long. What they contend is that if British 
Jabour will insist upon making the pace for the rest of the 


world in the matter of hours and wages, it will be impossible 
for them to compete successfully in many of the principal 
oversea markets, with the result that the day must come, 
sooner or later, when labour will be able to have as much 


Jeisure time as it wants, and a good deal more, minus wages. 
If the terms of the Peace Treaty empower the holding of 
an international labour conference every year to review 
wages, hours, and conditions, the Sheffield.employers feel 
that the equitable course would have been to leave the 
whole matter over for discussion and settlement at the 
first conference, so that in the vitally important question 
of costs of production the competing countries might be 
more fairly placed. Mr. Thorne appeared to avoid very 
earefully the employers’ point that if hours were to be 
reduced below the forty-seven mark they required some 
guarantee that the rank and file would not engage in 
unofficial strikes. It is certainly a poser. What security 
could be given? The rank and file with very small 
provocation has in the past defied the counsels and even 
orders of the men they elected to counsel and lead them, 
and in all probability will do so again. The very best 
Mr. Thorne could promise was that if they succeeded in 
getting the forty-four-hour week—and he had already 
sdid there was no doubt about the matter—they would not, 
so far as he was concerned, ask for a further reduction, 
“ at all events for some time to come.”” Who can say that 
that time will not synchronise with the coming into opera- 
tion of the miners’ six-hour day ? The whole position is 
about as serious for the steel trade as it well could be. In 
the United States, which is becoming our keenest com- 
petitor in many important directions, there are less trades 
unionism and higher wages, because on piece rates the men 
dotheir best. They have anincentive. Here all incentive 
is being eliminated, with the disastrous results one sees. 
Men are working to-day with their sleeves down and their 
coats on. The war was not won that way. 


General Conditions. 


It was not until Monday that the steel works 

settled down again after the Whitsuntide break, but the 
resumption finds much the same indefiniteness about the 
outlook. The best news manufacturers have received 
just lately is the prospect of the removal of the embargo 
upon importations into France. It may be remembered 
that some little time ago the Chamber of Commerce here 
made special representations to the British Government 
on the subject, for the prohibition was hitting Sheffield 
rather hard, especially in the lighter and high-speed steels 
and tools. It was not that orders were not available, but 
that they could not be delivered. Sheffield’s cutomers 
in France were considerably inconvenienced by the fact 
that they had to communicate their wants to a Central 
Board in Paris, which directed from what source certain 
supplies should be obtained. The consequence was that 
French firms in the habit of buying certain steels from 
Sheffield could not secure the same quality from the 
sources forced upon them, whilst on the other hand manu- 
facturers here had material made to specification left on 
their hands. Now there seems a good chance of a resump- 
tion of some of this trade, for which Sheffield firms con- 
cerned will be very glad. Reports as to general business 
in unmanufactured steel are conflicting, but on the whole 
it must be taken as unsatisfactory. For manufactured 
goods there are a good many inquiries from overseas as 
well as the home markets, and a fair volume of business 
results. Exports, although not so large as had been hoped 
by now; are well distributed over British Possessions 
and South America, though the goods represented are, as 
arule, the lighter steel manufactures. Orders for wagon 
building material are rather disappointing. The railway 
companies, in view of what may be done in the way of 
wagon control, are evidently holding their hands. Foreign 
systems are buying fairly well, but the labour disturb- 
ances in some of the South American States retard busi- 
ess. The call for agricultural implements is insistent, 
and makers of engineers’ and other small tools are fully 
booked up @ long way ahead. The forges keep rather 
quiet, otherwise heavy steel departments seem to have 
little slack time. Material for mercantile shipbuilding is 
in demand on home and foreign account. The cutlery 
and plate trades are grappling with a steadily developing 
boom, but so far output is ridiculously below demand, and 
if Sheffield is permanently to occupy sny appreciable 
portion of the ground formerly held by Germany very 
much remains to be done in the way of expansion of pro- 
duction facilities. There is talk, I hear, of a part of the 
Templeborough Factory, which has been bought, as men- 
tioned in my previous letter, by a cutlery combine, being 
taken over by a Bradford firm of clothing manufacturers. 
Regarding the proposed industrial exhibition here, since 
representatives of some of the largest firms appeared not 
to favour the project at present, it was decided to circularise 
the leading steel concerns on the question. I have not 
heard the result of that step, but the Chamber of Commerce 
has this week expressed the definite view that the time is 
inopportune, 


“Give Them an Inch,” &c. 


I have already explained the Staveley Coal and 
Tron Company’s offer to employees of 25,000 new ordinary 
shares at 30s. each—the market valuo is about 38s. At 
the meeting of shareholders held to put the scheme into 
order it was decided to invite two, local Labour leaders to 
make themselves responsible for seeing that those who drew 
their shares got them, and that the draw was a hona fide 





one. The invitation was accepted, and one of the referees 
—Mr. Frank Hall, general secretary of the Derbyshire 
Miners’ Association—speaking at a labour demonstration 
at Langwith on Saturday, referred to the subject. .“‘ If 
the company wishes to distribute a number of shares at 
less than their market value,” he said, ‘* a man is a fool 
if he refuses to take them... It would be better than invest- 
ing his money in the bank at 2} per cent. interest.” Per- 
sonally, he added, he had no objection to act in the capa- 
city indicated in the interests of the workmen. Before 
he did so, however, he was going to ask Mr. Markham— 
who conceived the plan—whether the shares were going 
to carry some controlling interest and some power, and 
whether the company, having gone so far, was going to 
allow the working men shareholders to appoint one of their 
number to act on the directorate of the company. If 
they could secure that point, he concluded, they would 
have gone a long way. Evidently the voting power 
which is the right of the ordinary shareholder is inadequate 
in the opinion of Mr. Hall to meet a case of thiskind. The 
question thrust upon Mr. Markham suggests a curious lack 
of appreciation of the good spirit which prompted the offer, 
and I am afraid will not be a very strong encouragement 
to emulation by other firms that may have contemplated 
a similar step. In the case of the Staveley Company the 
chairman had definitely stated that the scheme was to be 
regarded as the beginning of a profit-sharing plan, but 
whether the directors will permit themselves to be rushed 
into rapid innovations by miners’ officials is a question. 


Dr. Ripper. 


About three years ago, when Dr. H. A. L. Fisher 
became Minister of Education, Professor W. Ripper, 
D.Eng., succeeded him as Vice-Chancellor of the University 
of Sheffield. Dr. Ripper was at that time head of the 
Applied Science Department of the University, and when 
he accepted the responsibility of the Vice-Chancellorship 
he retained all his active work in that department, devoting 
himself to the heavy duties of the combined offices. It 
must be a year or more now since Dr. Ripper reached the 
age limit as Vice-Chancellor, but the country was passing 
through a perilous period and he was prevailed upon to 
retain the position. He recently decided, however. 
that the time has come when he should definitely relin- 
quish the Vice-Chancellorship and devote himself entirely 
to the Engineering Section of the University, the 
Court of Governors of which have invited Sir Henry 
Hadow, Principal of Armstrong College, Newcastle, to be 
his successor. The name of Dr. Ripper is so inseparably 
bound up with the modern development of the steel 
industry of Sheffield that it is almost impossible to speak 
of the one without the other, but from the point of view 
of the output of war material the advantage to the cause 
of the Allies in having such a Vice-Chancellor at Sheffield 
during the most trying and critical period of hostilities could 
not be exaggerated. Maintaining its ordinary character 
as best it could, the University became nothing less than a 
great controlled scientific establishment. Indeed, in’ its 
Engineering Department it was a factory upon a 
commercial basis, doing splendid work in executing 
very confidential orders for the Admiralty and turn- 
ing out large quantities of screw gauges and test- 
ing instruments. Dr. Ripper took an active part, 
too, in the local Munitions Output Committee under 
the Ministry and in every way helped forward the cause of 
the Allies. As the close of hostilities approached and after 
the Armistice was signed he turned his close attention to 
reconstruction, and has been, and still is, one of the most 
advanced leaders in the reorganisation of the industrial 
life of Sheffield. Notably his initiative has resulted in 
bringing together the most enterprising spirits from the 
ranks of employers and employed in the edge tool, saw, 
file, and cutlery trades, which have now a brighter outlook 
for expansion of production upon sound engineering lines 
than had formerly seemed possible. He is also one of the 
keenest advocates of the Whitley joint industrial councils. 
Released from the responsibilities of the Vice-Chancellor- 
ship, it is to be trusted that Dr. Ripper will be spared for 
many years yet in sufficient health and strength to 
continue the good reconstructional work he has so well 
begun. ; 


Iron, Steel, and Coal. 


Forge iron is not in such restricted supply as 
are foundry and other qualities. Basic is under very 
heavy demand and the hematite production is below re- 
quirements. Makers, selling on a strong market, find them- 
selves able to command prices above those nominally 
quoted, which points to a definite upward revision. 
Puddling furnaces have not been doing very well during 
the hot weather and supplies of bars are poor, inducing 
makers to give greater attention to the better qualities of 
“* Crown” material. A certain quantity of bars, pig iron, 
and strip is said to be coming from the States. The 
position of steel is not greatly changed, basic being evidently 
in fairly good demand. For the present steam coals are 
a comparatively free market, and where accommodation 
exists consumers are building up reserves against coming 
days of a probable shortage. Slacks are pretty plentiful 
and blast-furnace coke is steady, the latter at 42s. per ton 
on rail at ovens. There is no difficulty about house coals. 
For steams, best South Yorkshire hards are quoted at 
23s. to 23s. 6d.; best Derbyshire, 22s. 6d. to 23s.; seconds, 
21s. 6d. to 22s.; cobbles, ditto; nuts, 21s. to 22s.; best 
hard slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; 
soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and small 
slacks, 13s. to 14s. For house sorts branch is quoted 
27s. to 27s. 6d., and best Silkstone, 23s. 6d. to 24s. 6d., all 
per ton at pits. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Serious Aspects of American Competition. 


THE growing strength of American competition 
is causing a good deal of alarm among iron and steel 
manufacturers on the North-East Coast. American bars, 
suitable for the nut and bolt trade, are stated to have been 
sent into the district at £2 to £3 per ton below local prices, 


according to size of order. Quantities of steel billets have 
also arrived. The importation of American material at a 
cheaper rate than the British manufacturer can produce it 
raises a question which vitally affects the entire, industrial 
outlook on the North-East Coast. Home manufacturers 
are certainly in a difficult position, and are greatly handi- 
capped in their endeavour to counteract this competition. 
American manufacturers are in a very advantageous posi- 
tion, in consequence of the decreasing costs of production 
in that country, whereas the British manufacturer finds 
that his costs are increasing almost daily. The increased 
costs of machinery since the Armistice, owing to the 
advance of 5s. per week in all classes of labour in the engi- 
neering trades, the reduction of hours from 52 to 47, the 
increased cost of coal, and the removal of the Government 
subsidy on iron, the result of which was an increase of £3 per 
ton in the case of pig iron, and from £4 to £5 per ton in the 
case of semi-manufactured steel, are the chief causes 
operating against the British manufacturer. Costs, in fact, 
are going up in every direction, and the position is intensi- 
fied by the “ ca-canny ” policy of the workmen. Frankly, 
some sections of the men are not giving the return under 
the recently reduced hours that they gave before. More- 
over, their refusal to work overtime at the week-end means 
that the mills are necessarily kept idle for one working day 
in the week in order to effect essential repairs. Thus there 
is a reduced output and greater running costs at the very 
time when increased production is absolutely necessary. 
Faced with such enormous difficulties one can well under- 
stand the great alarm among manufacturers on the ques- 
tion of the importation of American material. The 
situation is very disquieting, and the view is generally 
held that if American material should come over in large 
quantities there will be a serious set-back to the staple 
industries of this district. 


The Engineers’ Strike at the Iron and Steel Works. 


The strike of engineers at the iron and steel works 
in the Teesside and Cleveland districts on the question of a 
44-hour week, rates and conditions, has assumed a very 
serious aspect, and judging by the course of events this 
week there appears to be little hope of an early settlement. 
Three of the largest steel] rolling mills in the district have 
been put out of operation in consequence of the strike, and 
work at other mills is seriously disorganised. Further 
stoppages are feared. The men at present on strike 
number about 1500, but altogether some 3000 or 4000 men 
have been rendered idle. With a view to bringing about an 
early settlement, the employers put forward a very reason- 
able offer, but unfortunately this has been rejected by the 
men. The offer was to the effect that, they were willing to 
meet representatives of the men after they had resumed 
work under normal conditions. The employers further 
suggested that the representatives should be given full 
and plenary powers, and that in the event of a joint con- 
ference failing to arrive at a settlement the points in 
dispute should be referred to an arbitrator mutually 
agreed upon, or to a court of referees. In consequence of 
the rejection of this offer matters are practically at a dead- 
lock, and fears are entertained that the dispute, if at all 
prolonged, will cause a complete stoppage in the iron and 
steel trades. 


Cleveland Iron Trade. 


The actual business passing in the Cleveland pig 
iron trade is not very extensive just now, but a very firm 
feeling prevails. The near approach of the annual trade 
holidays on Tyneside and in Scotland, when all the con- 
suming works will be idle, are factors which already 
influence the Cleveland market. Not that the demand is 
slack ; on the contrary, there are a dozen buyers for every 
ton of foundry iron which is available for early delivery. 
Buyers are also evidently satisfied that there is no pros- 
pect of any early reduction of values, and they are pre- 
pared in some cases to do business up to the end of the year 
at the rates now ruling. Makers, however, are inclined to 
caution, and business is thus on a limited scale. There.is 
almost a glut of forge iron. The working of the furnaces 
leaves much to be desired, and the disproportionate 
amount of low quality iron turned out at’ some of the 
works left the makers with stocks on hand‘which they are 
anxious to dispose of, even at a reduction of 2s. or 3s. per 
ton on the standard price. Other.makers are not prepared 
to accept any reduction, but good supplies of forge iron 
are available. at 158s. per ton. No. 3 g.m.b. Cleveland 
pig and No. 4 foundry are 160s., and No. 1 164s. The 
export trade affords little opportunity for the disposal of 
surplus forge iron,for foreign consumers all want No. 3 
foundry ; hence the continuance of the ban on exports. 
Traders are, however, hoping that in a week or two the 
issue of licences.for export may be resumed, and the 
opportunity afforded to pick up the lost threads of a 
valuable overseas connection. The demand from abroad 
is increasing, and there would be no difficulty about the 
price—5s. per ton above the home figures—if only the 
necessary licences were forthcoming. 


Hematite Pig Iron. 


The shortage of hematite—largely due to the 
heavy sales made to West Coast consumers last month— 
still continues, and prompt iron is almost unobtainable, 
whilst makers are not now disposed to undertake forward 
commitments, in view of the probability of an early rise in 
prices. It will be remembered that in originally fixing 
the minimum prices the local ironmasters only fixed them 
for May and June, the inference being that prices would be 
revised before the expiry of that period. Since then mixed 
numbers of East Coast hematite have advanced through the 
operation of the laws of supply and demand to 190s., as 
against the original minimum of 172s. 6d., but in the same 
period the price of best Rubio ore has advanced fully 10s. 
per ton, and on the basis of two tons of ore to one ton of 
iron, the advance in price has been more than swallowed 
up by the extra ore costs. An advance in prices is there- 
fore not unlikely, but in the meantime 190s. per ton is 
still quoted for mixed numbers, and 195s. per ton for 
export, with No. 1 at a premium of 2s. 6d. per ton. 


Iron-making Materials. 
Being in urgent need of certain qualities of 





foreign ore, consumers are offering as much as 30s. per 
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ton freight from Bilbao to the Tees. The actual value of 
the ore is also stiffening, and the inclusive price -to the 
consumer, ex ship Tees, is about 59s. per ton. It is a 
heavy price for ore, but some ironmasters have no alter- 
native but to pay it. The coke market is still strong, and 
prices are firm, good medium furnace qualities realising 
39s. per ton at the ovens. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trade at the moment is profoundly disturbing owing to 
the engineers’ strike. Possibly the blast-furnaces can be 
kept going in the absence of the engineers, and also the 
steel furnaces, but the rolling mills cannot, and two .or 
three have already been closed down. The injury to the 
employers is serious, but the engineers’ action reacts still 
more seriously upon their comrades in the rolling mills, 
and it is feared that the army of unemployed will rapidly 
increage. The works have plenty of orders on hand for 
railway and shipbuilding material, but new business is 
hampered by the uncertainty of the price outlook, manu- 
facturers being unable, in view of the rising tendency in 
costs, to give firm forward quotations. The question of 
costs in relation to American competition, both in the home 
and foreign markets, is becoming an incréasingly serious 
one. This week steel ship plates and angles have been 
advanced by 15s. per ton, and joists by 10s. per ton. The 
principal quotations governing the home trade are as 
follows :—Steel angles, £17 5s. delivered in four-ton lots 
net cash ; steel ship, bridge and tank plates, £17 15s.: steel 
joists, £17 ; steel rounds and squares, under 3in. down to 
fin., £19; steel flats, 5in. down to l}in., £19 net cash, 
delivered in four-ton lots; heavy steel rails, 60]b. and 
upwards, £15 net in trucks ; common iron bars, £20 10s.: 
marked bars, £23 ; strip iron, £21 15s.; steel hoops, £23 5s.; 
galvanised sheets, £27 to £27 10s. Export prices are left 
open to negotiation. 


The Coal Trade. 


The volume of business passing on the Northern 
coal market is very small owing to the continuance of 
difficulties, the chief of which is the great shortage of fuel 
in. face of a heavy demand. The opinion is now pretty 
generally held by coalmen that foreign buyers have at last 
realised the fact that coals are, and indeed are, going to 
continue for a considerable time. more or less in a state of 
famine. There naturally follows this—an extinguishing 
of the cherished idea that “‘ prices would become lower 
by-and-bye.” A feature of the market now is the crowd- 
ing in of inquiries from all quarters. The demand, in fact, 
is far in excess of any probable supplies for months ahead. 
All home works and utility companies are drawing the 
utmost allowances, and the general official absorption is 
increasing. Consequently supplies in the open market, 
either for the remainder of June or the month of July, are 
limited to small parcels. Loading turns are still congested, 
and any opening occasioned by a backward boat is in- 
stantly taken up. Sometimes small tonnage on hand 
meets with good luck in this way. Amongst the inquiries 
are tho e for 50,000 tons best steams for the Swedish State 
Railway, to be delivered over three months, and 14,000 
tons of best steams for the Norwegian State Railways in 
July. Tenders have been sent in, and it is understood 
that the general quotation is based on 90s. for best steams, 
and 70s. for smalls. Speculators, of course, are expected 
to have slightly discounted these figures. Market quota- 
tions generally are as follows :—Steams for neutrals, 85s. 
to 90s. for bests ; other sorts, 80s. to 85s.; and smalls, 65s. 
to 70s. Best gas, 70s.; second qualities, 67s. 6d.; Wear 
specials, 72s. 6d. to 75s., and coking smalls, 70s. For 
Allies : Best steams. 70s.; smalls, 45s.; Tyne primes, 69s. 
to 70s.; unscreened steams, 61s. 8d., and smalls, 45. Other 
qualities, 65s. to 70s.; best gas, 55s.; Wear specials, 57s.; 
seconds, 52s. 6d.: and coking coals, 55s. The Durham 
bunker coal trade is only limited! by the lack of supplies, 
and for neutrals 70s. is offered, but only brings occasional 
responses. In the coke market there is greater activity, 
and a growing scarcity of supplies. Licences for export 
to all countries have been granted with greater freedom, 
and as tonnage is abundant stocks are rapidly booked up. 
For the Allied market prices are steadier, both beehive 
and patent coke being quoted at the enhanced prices of 
55s. to 60s., while for neutral business 70s. is firmly quoted, 
these prices generally showing a minimum advance of 5s. 
Gas coke is in greater demand and steadier in tone at 
67s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 


Firm Markets. 


MARKETs generally are firm and everything points 
to a still further appreciation in prices. Raw materials 
are scarce, wages are still rising, and makers deem it 
necessary to ask higher prices to meet increased oncosts. 
The further prices rise the mare difficult it is becoming to 
transact new business, but manufacturers seem to be con- 
tent to face higher values so long as home business remains 
fairly busy as at present. 


Labour Affairs. 


Sectional disputes at various collieries in the 
Lanarkshire, Ayrshire, and Lothians districts are causing 
considerable trouble and impeding outputs. The difference 
is arising out of disputes regarding ton rates and the 
methods of working, and between 8000 and 10,000 men are 
affected. It is reported that a representative of the Coal 
Controller is coming to Scotland to confer with the presi- 
dent of the National Union of Scottish Mine Workers on 
the matter, which has reached an urgent stage. 


Coal Retail Prices. 


Coal merchants have recommended to the trade 
that the revised scale of maximum prices for the retail 
business does not leave a reasonable profit to the merchant 
and dealer, and advise traders to refuse to deliver fuel 
in any quantity greater than 4 cwt. in the meantime. 
Recent prices issued require that quantities of 5 ewt, or 





over be sold at the rate of 2s, Od. per cwt. and lessor 
quantities at the rate of 2s. 2d. per ewt. Merchants have 
decided that they cannot sell at the former price and make 
a profit. 


Pig Iron. 


The scarcity of all grades of pig iron is still pro- 
nouneed and consumers have to be content with limited 
supplies. The imports of ore continue meagre. and 
hematite pig iron is scarce accordingly, while foundry is 
not much better placed. This scarcity is causing a string- 
ency all round, and there seems little prospect of an early 
improvement. Consequently, with home supplies limited, 
export consumers practically are not having a look in, 
only small occasional consignments being dispatched. 
The likelihood of dearer prices, too, does not tend to 
improve matters, and users are inclined to turn their 
attention to other sources of supply. 


Finished Iron and Steel. 


Works generally are still busily engaged, but it 
cannot be said that the future is viewed with any great 
sense of security. Home business is still to the fore, but 
even here prices are beginning to make some difference, 
and prospects of business in other markets are not by any 
mans bright. Inquiries have come through in fair quan- 
tity, but in many instances negotiations have stopped 
there, but enough has been seen to demonstrate that with 
easier values export trade would boom. In the meantime 
home orders for steel plates show no signs of decreasing, 
and makers do not require to look for this class of work. 
Sectional material is not so busy, but sheets, on the other 
hand, are constantly in demand. Inquiries for flat and 
corrugated varieties are broadening out, but once again 
the matter of price is a barrier to business. In malleable 
bar iron home orders also are plentiful, orders flowing in 
from trades kept on meagre rations during the war, and 
prices are the only limitation to the turnover. As in 
other trades, export continues at a minimum. The 
arrival of several thousand tons of American steel tube 
strips in the Clyde recently is causing home makers to take 
& more serious view of the situation. Trade in small 
castings is very busy at present, and the engineering trades 
are well occupied in practically all departments. 


Coal. 

The easier conditions in the Scotch coal trade 
continue and consumers are arranging supplies with greater 
facility. Outputs, however, are still far off the pre-war 
standard, and collicries are not faced with an accumulation 
of fuel, with the possible exception of dross. Shipments 
from the West of Scotland to Irish markets are fairly 
good, but neutral and allied husiness could easily be larger. 
Deliveries are still delayed somewhat by a scarcity of empty 
wagons. The ports on the East Coast are busy, and espe- 
cially in Fifeshire is there a large number of steamers 
awaiting loading turn. First and third-class Fifeshire 
steams and best Lothian steams show a good turnover 
for export, all surplus coal being easily disposed of to allied 
and neutral consumers. The aggregate shipments from 
Scottish ports during the past week amounted to 168,711 
tons, compared with 166,776 in the preceding week and 
169,954 tons in the corresponding week last year. Ell 
coals are quoted f.o.b. at Glasgow 33s. 6d. to 35s.; splint, 
35s. to 37s.; steams, 33s. 6d. to 34s. 6d.; treble nuts, 30s.; 
doubles, 29s.; singles, 28s.; first-class screened navigations, 
at Methil or Burntisland. 36s. to 38s.; first-class steams, 
35s.; third-class steams, 3ls.; best steams, at Leith, 
33s. 6d.: secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners in Conference. 


THE South Wales Miners’ Federation annual 
conference has been in fuli swing this week, and, as usual, 
it has been prolific in the matter of resolutions bearing upon 
every aspect of industry. Some of the resolutions are to 
be commended, particularly those calculated to be in the 
interest of safety, &c. Others, however, while to the 
advantage no doubt of the miners as they look at matters, 
cannot be regarded as wholesome for the industry as a 
whole and the country generally. The conference passed 
a resolution that piecework should be done away with and 
that a flat minimum daily wage be submitted. The 
position to the outsider is no doubt somewhat inexplic- 
able, because while so much is heard from miners’ leaders 
and others as to the need for there being an incentive to 
the miners to produce more coal, such a resolution as has 
been passed means in effect that the miners want a high 
minimum, which discourages effort as soon as the minimum 
has been secured. At the present time the minirfium wage 
for colliers is about £4 17s. 6d., and experience has shown 
too often that the workmen have been content to “‘ rest ”’ 
on that. One of the features of the conference was the 
serious effort made by the extremist section to capture 
the Federation machinery. The president, Right Hon. 
Wm. Brace ; the vice-president, Mr. J. Winstone ; and the 
general treasurer, Mr. A. Onions, were all challenged, 
while a resolution was put forward that the general secre- 
tary—Right Hon. Thomas Richards—should he given 
three months’ notice. The old and trusted officers 
triumphed, however, over their opponents in signal fashion. 
One of the questions to be brought forward at one of the 
conferences of the Miners’ Federation of Great Britain 
relates to the salaries of those who represent the miners 
in Parliament. Although members of Parliament receive 
a salary of £400, the miners’ representatives are only 
allowed £350 by the Miners’ Federation, and the balance 
goes to the Parliamentary Fund of the Federation and is 
used for the purpose of paying election expenses, 


Double Shift Proposal. 


The owners’ representatives on the Joint Sub- 
Committee of the South Wales Conciliation Boerd 
appointed to deal with matters regarding the hours of 
working in July arising out of the report of Mr. Justice 
Sankey have put forward the suggestion, injorder to 





increase the production of coal, that the double-shift 

system should as far as practicable be introduced. They 

urged its extended adoption not only as an advantage 

to the nation, but in a special sense in the interests of the 
workmen. Experience has shown that a double. shift 
reduces the risks from underground working. "Th, 
quicker the face travels the less the risks of fatal accidents 

while it is feared that one of the effects of a limitation to 
practically only six hours of work at the face would be 
an increased margin of danger. It has been proved, the 
owners contend, that in the South Wales coalfield double. 
shift working has been attended by a lower rate of aegj., 
dents. By giving too high a percentage increase on existing 
piecework rates the colliers would be liable to risk safety 
for earnings. The \workmen’s _ representatives haya 
promised to submit the proposal to a conference of work. 
men. 


Coal Production and Cost. 


The memorandum on production and cost sub. 
mitted by the Coal Controller to the Coal Industry Com. 
mission on the 4th inst. has created widespread interest jn 
the coal question, and Mr. Finlay A. Gibson, the secre. 
tary of the Monmouthshire and South Wales Coalowners’ 
Association, has followed it up with a summary of the 
statistics relating to the South Wales coal trade. The 
total output for this district for the eighteen weeks « nding 
May 3rd last amounted to 17,253,000 tons, or at the rate 
of 49,800,000 tons per annum, as compared with « total 
production of nearly 57,000,000 tons in 1913. The number 
of persons employed underground per week on an average 
for the eighteen weeks ending April 27th last was 198,347, 
as compared with a weekly average in 1913 of 198,123. 
In the four weeks ending September 21st, 1918, the aver. 
age number of persons employed underground was 167,750, 
and the total output for the four weeks was 3,802,219 tons, 
In the four weeks ending April 19th, 1919, the average 
number of persons employed underground was 204,26}, 
and the total output in that pericd was 3,853,131 tons, 
Between September, 1918, and April, 1919, there was 
thus an increase in the everage number of persons employed 
underground of 36,511, while the increase in output for 
the whole period of four weeks was 50,912, or at the rate 
of 1.4 tons per additional person employed for the month, 
or roughly 7 ewt. per person per week. If the labour in 
the mines had been as efficient in the four weeks ending 
April, 1919, as it was in the four weeks ending September 
2Ist, 1918, the output in April would have amounted to 
4,629,000 tons, instead of 3,853,131 tons ; in other words, 
instead of an increase of 50,912 tons there should have been 
an increase of 776,000 tons. The actual increase of 
50,912 tons over the four weeks ending September 2 Ist, 
1918, represents 661,856 tons per annum, while on the 
basis of the estimated increase of 776,000 tons arrived at 
on the assumption that labour had been as productive in 
the four weeks ending April 19th as it was in the previous 
September month, the increased output per annum owing 
to the increased supply of workmen should be at the rate 
of over 10,000,000 tons per annum. Taking the period 
from the third quarter of 1916 to May 17th last, the esti- 
mated quantity of coals lost through striker and avoidable 
absenteeism amounts to 10,599,881 tens. Assuming a 
10 per cent. reduction for the shorter working day to come 
into force next month, production on the basis of the figures 
for the six weeks ending May 3rd will amount to about 
42} million tons for the next twelve months, as against 
57,000,000 tons in 1913. 


Cardiff’s Reservoir. 


Mr. C. H. Priestley, the Waterworks Engineer, 
presented to the Cardiff Corporation Waterworks Com- 
mittee on Monday an estimate of £225,074 as the cost of 
the completion of the Llwyn On Reservoir, which it has 
been decided to carry out by direct labour. This figure 
is nearly three times the original pre-war estimate, and 
over double the estimate as affected by the arbitrator's 
award in the recent litigation. The original contract for 
the reservoir was £201,000, of which £120,000 had been 
spent under the contract which had been ended by mutual 
consent. The Corporation now has to spend an additional 
sum of £225,000, bringing the estimated total cost to 
£345,000. The Committee adopted the report and decided 
to proceed with the recommendations. The works 
recommended include a storage reservoir for the supply 
of the high level district—additional to the existing storage, 
which is now inadequate for the needs of the district. 
The name suggested is the Wenallt Reservoir, that it 
should have an area of about three acres and a capacity 
of 12,000,000 gallons, and so designed that by raising the 
walls it would hold 15,000,000 gallons. The laying of 
24in. supply and return mains from the Taff Fawr conduit 
to the new reservoir and back to the existing reservoirs 
and filters at Rhubina was also included. The present 
estimate for this and other necessary works based upon 
the same lines as the estimate for the Llwyn On Reservoir 
completion is £102,960. 


The Tin-plate Industry. 


The Tin-plate Industrial Council met last Friday 
to deal with questions of wages, &c. The principal points 
which absorbed attention were the demands for the 
adoption of the principle of six-hour ghifts in mills and for 
an all-round percentage increase in wages. At. the pre- 
vious sitting the men demanded an all-round advance of 
30 per cent. The employers in the interval offered a 
general advance of 10 per cent., and at last Friday's 
meeting the men countered with a proposal that all men 
should have, an increase of 123 per cent. and that the 
processmen and others who did not participate in the 
engineers’ award should have an additional 12} per cent. 
making 25 per cent. for these classes of men. To this the 
employers offered to give an all-round increase of 123 per 
cent. for three months from June 30th to September 27th 
The men were unable to accept this, but it was agreed 
ultimately that for the three months specified there should 
be an all-round increase of 12} per cent.. but that the 
demand made on behalf of those whe had not participated 
in the engineers’ award for an additional 12 per cent. 
on top of the 124 per cent. conceded generally would be 
referred to arbitration. As regards the demand for 4 
six-hour shift in the mills, the employers made the con- 
cession that no extra mills should be started in individual 
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works until all mills now working in those works were on 
gix hours, but that no mills were to be stopped in order 
to change from eight hours to six hours, Nine committees 
are to be formed to deal with other claims. 


Current Business. 


The coal market has not recovered from the ill 
effects of the holidays, as production is still below the 
average. and a general scarcity of coals prevails for early 
loading. The demand is very pressing and colliery sales- 
men are not able to accept much fresh business as their 
pookings are heavy, and-it is to be feared that outputs 
will continue to suffer. The tone all round is very firm, 
and superior smalls are relatively stronger than large 
descriptions. Best smalls have been sold at 40s., as 
against 28s. éd., the top price in Schedule A for Allies. 
Large coal quotations are generally 10s. to 15s. above 
Schedule A, while in the case of coals for Spain prices are 
7s. 6d. to 10s. above the old Schedule B. The inquiry 
from Spain is, however, falling off, and fears are entertained 
in some quarters that this may be due to American com- 

tition. Belgian coals are now being sent both to France 
and Spain, the Belgians having at the moment a surplus of 
coals beyond their requirements. A fair amount of business 
has, however, been concluded for Welsh coals for forward 
shipment. The French marine authorities are reported 
to have covered their requirements for July and August, 
while the Paris-Orleans and other railways have arranged 
through local exporting firms for 750,000 tons of large 
through and small coals for delivery over the remainder 
of this year, to he followed by an additional 500,000 tons 
to cover a period of twelve months altogether. Prices 
paid vary from 2s. 6d. per ton above the schedule for 
inferior smalls up to Is. above Schedule A for the best 
large. The Swedish State Railways have also had tenders 
sent to them for 50,000 tons of best Admiralties, to be 
delivered by the end of October. The patent fuel trade 
is also firm and inquiries are active for supplies. Coke. is 
very steady, but pitwood is very excessive in supply. 


Newpoi t. 
Colliery salesmen are very well off for orders and 
very few have any prompt coals to dispose. The tone of 
the market is very strong. 


Swansea. 


The anthracite market on the whole rules fairly 
steady. Bookings are on a good scale for best grades, 
but lower qualities are more freely offered. The inquiry 
for machine-made descriptions is active, and peas are 
searce, Steam coal displays firm appearance. 








Latest News from the Provinces. 





SHEFFIELD. 


Engineering Firm’s Developments. 


THE directors of Davy Bros., Limited, the 
Sheffield firm of engineers famous as builders of the largest 
hydraulic presses in the world, have just issued their report 
for the year ended March 31st last. In it they say: 
“The development of the company’s business has rendered 
necessary various steps which the board have foreseen 
for some time past, but which have had to be held in 
abeyance until the relaxation of control gave the company 
the necessary freedom of movement. We have on hand 
at the present moment a heavy amount of unexecuted 
orders, and work is constantly offering which cannot be 
accepted unless the productive resources of the company 
are greatly increased. This involves the extension of the 
—_ and as there is no land available contiguous to Park 

works, the board has acquired a suitable tract of land 
on which it is proposed to erect additional works.” The 
directors proceed to recommend that, to carry ‘out these 
developments, the capital of the’ company be increased to 
£500,000, which compares with the present authorised 
amount of £165,000. 


Sir William Ellis. 


, Sir W. H. Ellis, M. Inst. C.E., one of the managing 
directors of John Brown and Co., Limited, has been 
gazetted a Lieut.-Colonel of the Royal Engineers (Terri- 
a Force) attached to the Engineer and Railway Staff 

orps. 


WALES AND ADJOINING COUNTIES. 


Miners’ Resolutions. 


j The conference of the South Wales Miners’ 
Federation has passed several resolutions of importance. 
Che Executive has been instructed to consider and report 
upon the question of a general wage for all classes of work- 
men at the mines, which, on the face of it, suggests that 
the labourer should get as much as the skilled worker,at 
the face. Another resolution is to the effect that the adult 
age for those in working places be reduced from twenty-one 
to eighteen, so that youths may secure the benefit of the 
minimum wage at an earlier age, while a third resolution 
provides that workmen should have an annual holiday 
of twenty-eight days in addition to the statutory holidays 
and be paid on the basis of one-sixth of the week’s earnings. 


Tin-plates and Metals 


_ The tone of the tin-plate market is firmer, though 
quotations remain on the basis of 33s. per box net f.o.b. 
for 1.C, 20 x 14. Quotations :—Sheet and tin-plate bars, 
£13 10s. per ton net delivered ; block tin, £239 10s. cash, 
£235.10s. three months ; copper, £82 2s. bd. cash, £82 7s. 6d. 
three months ; Spanish lead, £22 17s. 6d. cash, £23 2s. 6d. 
three months ; spelter, £36 cash, £37 three months. 











INTERNATIONAL ELECTROTECHNICAL 
COMMISSION: 


THE meeting of the Special Committee on the Rating of 
Electrical Machinery of the International Electro- 
technical Commission was held in Paris last month. 
Delegates were present from the National Committees of 
Belgium, Canada, Great Britain, Italy and the United 
States. The Canadian delegate, Professor A. Gill, was 
taken over by aeroplane from London to attend the 
meeting in Paris. The delegates appointed by the Main 
Committee of the British Engineering Standards Associa- 
tion, the Sectional Committee of which is, ipso facto, the 
National Committee of the LE.C., were the following :— 
Mr. Roger T. Smith, President-elect, 1.E.E.; Mr. A. R. 
Everest, and Mr. C. Rodgers, representing the B.E.A.M.A. 
on the British National Committee. 

The delegates were welcomed by the President of the 
Commission, M. Maurice Leblanc, at a luncheon offered 
by the French Committee. The technical meetings lasted 
three days, and many important points were discussed. 

Certain difficulties which had arisen, more especially 
bétween the American, British and French National Com- 
mittees, owing largely to the war conditions, but which had 
oceasioned some feelings of uneasiness on the part of the 
French Committee, were gone into in detail, and at the 
eonclusion of the meetings, M. Paul Boucherot, who had 
presided over the meetings, expressed on behalf of his 
French colleagues his complete satisfaction with the 
explanatioas offered. 

The French Committee entertained the delegates at a 
banquet at the Hotel d’Orsay, and Dr. C. O. Mailloux and 
the Americans subsequently offered the delegates a 
banquet at the Hotel Meurice. 

An opportunity was taken of the presence of a number 
of the founders of the 1.E.C. to discuss matters of organisa- 
tion, and also the attitude which should be taken up as 
regards the enemy countries. Moreover, in order to 
honour the founder of the Commission, Colone] R. EF. 
Crompton, C.B., it was proposed tha the next plenary 
meeting of the Commission shall be held in London in the 
middle of October next. ‘This proposal is now before the 
various National Committees, several of which have 
already signified their agreement therewith. It may be 
expected therefore that a very representative meeting of 
the International Electrotechnical Commission will take 
place in London towards the end of October next. 

It is interesting to note that the last meeting of the 
Commission held in London was in 1908, but since that date 
the meetings, of which several have been held annually, 
except during the war, have all been held abroad, so that 
this will be an opportunity of giving a very special welcome 
to prominent electrical engineers from other countries who 
will come to London for this meeting. 








SHELL STEEL AND MILD STEEL. 


TuHE letter quoted below has been addressed by a firm 
of steel makers to a firm of steel suppliers. It speaks for 
itself, and we publish it to put engineers on their guard. 
They wil] be well advised to make sure of the quality of 
steel that is being supplied to them. 


** Dear Sirs,—We understand that the Ministry have 
disposed of a certain amount of shell steel to steel mer- 
chants, and that this is being disposed of to users as mild 
steel. Will you please let us know whether you have any 
of this shell steel which is being disposed of as mild steel, 
and whether in ordering supplies it is necessary to state 
particularly the specification of the steel we require, to 
ensure getting either one or the other, or if we simply order 
mild steel may we get some of this shell steel in the con- 
signment ?—Yours faithfully.” 








INSTITUTION OF MECHANICAL ENGINEERS. 


WE had always regarded the proposed summer visit of a 
hundred members of the Institution of Mechanical Engi- 
neers to France and Belgium as a grave mistake, and we are 
glad to hear that, since only a small number of members 
expressed their desire to attend, the meeting has been 
cancelled. May we take this opportunity to suggest to 
the Council that as the members have not had an oppor- 
tunity of foregathering for four years a general session of 
some kind should be arranged for the autumn, and how 
more appropriately than in connection with the centenary 
of the greatest of mechanical engineers—James Watt ? 








LAUNCHES AND TRIAL TRIPS. 


Tarkoo Wan Yt, ‘‘C” standard ship; built by Sir Raylton 
Dixon and Co., Limited ; to the order of Shipping Controller, 
transferred to Taikoo Sugar Refining Company, Limited : 
dimensions, length 331ft., beam 46ft. 6in., moulded depth 
25ft. 6in.; to carry 5000 tons deadweight: engines, triple- 
expansion, 25in., 4lin. and 68in. by 45in. stroke; three large 
single-ended boilers having Howden’s system of forced draught, 
constructed by Blair and Co., Limited; trial trip, Thursday, 
June 12th. 

War Nawaz, oil tank steamer (standard “ Z’’); built by 
Palmer’s Shipbuilding and Iron Company, Limited; to the 
order of Shipping Controller; dimensions, length 400ft., 
breadth 52ft., moulded depth 3ift.; to carry 8500 tons dead- 
weight ; engines, triple-expansion, 27in., 44in., 73in. by 48in. 
stroke, pressure 189 lb.; three boilers fitted Howden’s forced 
draught : launch, Friday, June 13th. 


PortFIELD, standard “‘B” two-deck screw steamer; built 
by Craig, Taylor and Co., Limited ; to the order of Portfield 
Steamship Company, Limited ; dimensions, length 412ft. 6in., 
width 52ft. 3in., moulded depth 31ft.; engines, 27in. 44in., 73in. 
by 48in., three boilers, working pressure 180 lb., fitted Howden’s 
forced daught ; constructed by Blair and Co., Limited ; launch, 
Monday, June 16th. 

Bourtry, standard “‘ B”’; built by Irvine's Shipbuilding and 
Dry Docks Company, Limited ; to the order of African Steam 
Navigation Company, Limited; dimensions, length 400ft., 
width 52ft. 3in., depth moulded, 31ft.; to carry 8200 tons dead- 
weight ; engines, triple-expansion, 27in. 44in. and 73in. by 
48in. stroke, pressure 180 Ib., fitted Howden’s forced draught ; 
constructed by Richardsons, Westgarth and Co., Limited!; 
trial trip, Wednesday, June 18th, 


British Patent Specifications. 


When an i: tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 

it drawings. 

Copies of Specifications may be ong _at the Patent-office 





Sale Branch, 25, y-lane, W.C., 
at 64. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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INTERNAL COMBUSTION ENGINES. 


126,382. January 22nd, 1917.—ApsuUsTABLE CARBURETTERS, 
H. W. Metcalfe, The Claverings, Harbledown, Canterbury. 
Accorp1nG to this invention, a carburetter, which also forms a 
throttle valve for the engine, consists of a fuel jet arranged 
within a venturi tube, which is capable of movement with regard 
to a torpedo shaped restrictor secured above and co-axial with 
the jet. Within the carburetter body is a jet A, to which fuel 
is supplied by a passage B leading to a float chamber. Within 
the body and surrounding the jet A is a venturi throttle C. 
Above and co-axial with the jet and projecting into the venturi 
throttle is a torpedo shaped restrictor D. The venturi throttle C 
ean be rotated in and moved along the body by means of an arm 
which moves in a slot in the body of the carburetter. As the 
internal diameter of.the venturi throttle C is less than the larget 
external diameter of the restrictor D, the area of the passage 
above the jet A is gradually reduced when the venturi throttle 
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is moved upwards and is finally closed when the throttle comes 
into contact with the restrictor, thus cutting off the fuel and air. 
An annular chamber E is connected with the interior of the 
carburetter through grooves F and with an outer chamber G, 
to which air is admitted when a valve H, controlled by a spring, 
is drawn off its seat by the suction of the engine when its speed 
is such as to create a sufficient vacuum to overcome the action 
of the spring, the strength of which can be regulated. On the 
stem of the jet A below the fuel orifice is an enlargement and in 
the venturi throttle is a corresponding cavity, so that when the 
throttle is fully opened the areas of the passages are at their 
maximum and are reduced when the venturi throttle is moved. 
The increased velocity of the air past the orifice of the jet caused 
by this reduction gives a relatively greater suction and thus 
maintains the richness of the’ mixture.—May 15th, 1919. 


126,389. January 29th, 1917.—OvrerHEAD VatvE Gear, The 
Sunbeam Motor Car Company, L. Coatalen, and H. C. M. 
Stevens, Moorfields Works. Wolverhampton. 

This invention has for its abject the provision of a simple and 
light mechanism for operating valves carried in the head Of the 
cylinders. A is one of the pair of brackets—preferably of 
aluminium—connected by two studs B to a seating C on the 
cylinder D. The pair of brackets is placed one on each side of 
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the cylinder head and supports a cam shaft E and valve rocker 
spindle F. The valve rocker spindle carries two rockers G to 
operate exhaust valves H, and one rocker K to operate the inlet 
valve L, the three rockers being rocked respectively by three 
cams on the cam shaft E. The spindle and cam shaft may be 
hollow and be coupled together so that oil may be supplied to the 
interior to lubricate the rockers.—May 15th, 1919. 


SWITCHGEAR. 


123,064. January 28th, 1919.—Ezrecrricat Discnarce Gap 
Apparatus, The British Westinghouse Electric and Manu- 
facturing Company, Limited, 2, Norfolk-street, Strand, 
London, assignees of C. T. Alleutt, 500, Todd-street, 
Wilkinsburg, Pennsyivania, U.S.A. 

The discharge device described in this specification is selective 
with respect to frequency, so that when the frequency is higher 
than the normal the device will discharge at voitage= equal to or 
lower than the normal line voltage. Referring to the figure, the 
line wire is connected to a horn-shaped discharge member A. 
An opposing horn member B is connected to ground, either 
directly or through current-limiting devices, as desired. A small 
antenna C is mounted between the bases of the horns, being 
connected to the horn B through a ¢ondensive reactance D 
and to the horn A through a condensive reactance FE and 
an inductive reactance F. The design is such that the ratio of 
the impedance voltage in the reactance D to the impedance 





voltage in the reactances E and F at normal line frequency is 
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proportional to the distance between the members A and C and 
the members C and B respectively, so that the antenna C does 
not disturb electrostatic conditions within the gap at the fre- 
quency mentioned. Furthermore, the reactances are of such 
value that the current passing therethrough at norma] frequency 


is negligible. If it be assumed that a high-frequency charge 
flows through the line wire the impedance voltage in the con- 
densive reactance D is eoty decreased, whereas that in the 
inductive reactance F is largely increased, causing the antenna 
C to approach the horn B in potential and imposing a large por- 
tion of the high-frequency electromotive force upon the gap A C, 
whereupon the small gap breaks down, immediately followed 
by the breakdown of the entire gap. The high-frequency impulse 
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discharge voltage of a gap of this nature is not radically changed 
by a change in the shape of the main electrodes, whereas the 
discharge voltage with reference to low-frequency electromotive 
forees may be profoundly modified by a change in the shape of 
the electrodes. Thus a sphere gap, as is well known, has a 
much higher breakdown voltage with respect to electromotive 
forces of low or commercial frequency than a gep of the same 
length having electrodes of restricted area. y constructing 
the discharge gap, therefore, with the main electrodes of large 
radii of curvature, for example, by being spherical in contour, 
whereas the discharging antenna is restricted in area, a much 
more effective protection is obtained. The specification con- 
tains a number of alternative arrangements of the circuits and 
also includes a description of a commercial form of the apparatus. 
—May 15th, 1919. 


126,433. May 2nd, 1918.—Exectrric Moror Starters, E. 
Schattner and J. R. Walton, Vauxhall Works, South Lam- 
beth-road, London, 8.W.°8. 

This specification describes a reversing type of motor starter 
having two contact arms which are each only free to move in 
one direction from the central position. The handle A of the 
starter carried on the cover B operates on the two contact arms 

EE through the pin D, this pin and the handle A being both 

rigidly attached to shaft C. The pin D acts on the arms EE 

by pushing against one or the other according to the direction in 
which handle A is moved. The arms E E are normally in the 
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off position—shown in full in the drawings—each being pivoted 
and kept against a stop F by spring G. When either has been 
pushed over to its limit of travel it will be retained there by a 
no-volt coil—so long as it is energised. ainst the action of 
the spring G, which will return the lever to the off position from 
any position if not being held by the operator through the handle 
or by the no-volt coil. The levers are so shaped at H H that 
movement of either arm is impossible while the other is in its on 
position. And if sufficient force is used the lever at the on 
position will be pulled away from the hold of the no-volt coil, 
and thereupon will, of course, fly to the off position under the 
influence of the spring. The same idea can also be applied to a 
controller type of starter.—May 2nd, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


126,532. July 4th, 1918.—A Meruop or InprIcatTInG THE Con- 
DITION OF STEEL WHEN UNDER Heat TREATMENT, P. C. 
Pope and G. H. Thomas, both of 27, Buckingham-gate, 
London, S.W. 1. 

This invention utilises the known fact that when steel or 
other magnetisable metal is heated to the temperature of 
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recalescence its magnetic reluctance is enormously increased on 
reaching and during its stay at that temperature; at the same 
time its density slightly varies. Referring to the accompanying 
drawipg, the specimen A under heat treatment by such means as 
a furnace B is attracted by the magnet C so long as it possesses 
magnetic properties. When, however, under the influence of 


perties, the pull on the spring balance D is altered, and this 
alteration of the pull gives the indication desired. The specimen 
may then be withdrawn from the furnace or heating bath, or 
subjected to a new operation with the knowledge that it has 
reached in whole or in part the recalesence temperature and 
possesses the physical qualities associated with tnat temprrature. 
In another modification of the invention the effect of gravity 
may be employed to detect the loss of the magnetic property 
by so suspending the specimen within the furnace that the 
magnet C draws the suspending wire out of the vertical; the 
specimen then moves as the magnetic properties change, and 
so by its movement the necessary indication is given of attain- 
ment of the recalescence temperature. As it may be desirable 
to determine that some particular part of the specimen has 
reached the recal temperature when it may be preferred 
that the remaining parts shall not have reached that temperature, 
the external magnet C is made capable of being moved until 
the leakage of magnetic lines from the gap in the magnetic 
cireuit passes mainly through the part of the specimen about 
which an indication of state is chiefly desired. It is not nece~- 
sary that the furnace shall be electrically heated, or, if electrically 
heated, it is not necessary that the winding shall impose a 
magneto-motive force on the specimen. For certain purposes 
it is preferable either to employ a double-wound heating coil 
so as to eliminate any magnetic effect due to the heating current 
or to use an alternating current if available, or heat by gas. 
When the specimen is heated in a bath of molten salt the change 
of buoyancy due to the slight change of density of the specimen 
which occurs with recalescence may either be used to assist the 
pull of the magnetic circuit in detecting the recalescence point 
or may be disregarded if a sufficiently strong magnet is used.— 

Mau 15th, 1919. 





SHIPS AND BOATS. 


126,425. April 10th, 1918.—Jer Propretters, The Selas- 
Turner Company, Limited, Priory House, Priory-street, 
Coventry, and E. Turner, of Clifton Villa, Westbourne-road. 

_ Urmstor, near Manchester. 

According to this invention an ejector is used to impart 


————_ 
———=—= 


substance such as red phosphorus, which has the effeot f 
neutralising the occluded gas, Thus red phosphorus, for exam, ms 
may be arranged upon the end of the glass rod or filament sup; 
remote from the leads, It has also been suggested to cover th 

supporting or leading in wires with the substance or to appl it 
to the supports nearer the lamp base in the form of a be & 

to apply the bead to a special support secured to the glasg ed 
so as to hold the bead in proper thermal relation to the filament 

If the red phosphorus or other substance employed is situated 
near the points of ec tion of the fil t with the leads from 
the glass support a much more efficient protection is affordeq 
and the present invention consists in forming the lamp with ¢ 
special projection extending in close proximity to and central} 

between the points of connection and applying to this projection 
the substance for neutralising the occluded gas. Referring to 
the drawing, the usual glass stem A is provided and the leads 
B projecting from the glass support are connected to the filament 
at the points C. A central support D is provided and its end B 
which, it will be seen, is placed centrally between the filaments 
and in close proximity to the points of connection with the 
electrical leads, is coated with the red phosphorus or some other 
substance possessing similar properties, By these means the 
neutralising effect of the red phosphorus is localised at the points 
of emanation of the gas. With this arrangement it is claimed 
there is less liability to a path of conduction being set up by the 
gas, which might cause short-circuiting or flashing.—-May 13th, 
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HEATING AND VENTILATING. 


126,379. January 20th, 1917.—Surtps’ Cowrs, R. W. Allen, 
Queen's Engineering Works, Bedford. 

According to this invention the inlet of ships’ ventilating cowls 
is constricted and the shaft becomes gradually wider from the 
entrance for some distance—which has the effect of fitting 
a nozzle of stream-line section to the top of the air intake shaft. 
The shaft may be provided with a eowl, on the centre of the 
inner side of which are deflector plates which direct the air 
with the least resistance down the intake shaft. The outer 
periphery of the cowl is formed to the correct stream-line, and 





motion to a stream of water led by means of a conduit from the 
water upon which the vessel floats. The velocity of this stream 
of water is too great to be usefully and economically employed 
as the propelling medium, and it is therefore used as the primary 
or jet fluid of one or more further ejectors, or the fluid leaving 
the nozzle of the second ejector may be used az the primary 
or jet fluid for a third ejector and so on, the final or propeller 
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ejector being formed with a flared outlet, which is provided with 
& spreader arranged to spread the propelling stream in sueh a 
manner that it comes in contact with thé greatest volume of 
solid water possible without causing the velocity of the propelling 
stream to be greater than that of the induced stream, thereby 
reducing slip to a minimum. Provision may be made to alter 
the angle of the propeller ejector in a horizontal plane and to 
deflect the propelling stream in a vertical plane, the first men- 
tioned for manceuvring purposes and the second as a means of 
ensuring solid water for — when sailing light. The illus- 
tration represents the final propeller ejector, which receives 
its high-velocity supply through the passage A. There are two 
jets B and C for going ahead and astern respectively, which are 
controlled by means of an internal valve D. In going ahead 
the jet B induces a current of water through the openings E E 
and discharges it through F F. In going astern the current 
flows in the reverse direction. The effective area of the opening 
F F can be varied by the mechanism shown.—May 12th, 1919. 


LIGHTING AND HEATING. 


126,483. May 14th, 1918.—Execrric Frrament Lamps, A. 
Copelin, Kilereggan, 24, The Limes, Enfield, Middlesex, 
and the Edison Swan Electric Company, Limited, 123 ana 
125, Queen Victoria-street, London, E.C. 4. 

This invention has reference particularly to high-voltage 
tubular carbon filament lamps. Such lamps are very liable 
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to flash owing to the driving out of occluded gases from the 









the heat at the temperature of recalescence the specimen in 
whole or in part undergoes a diminution of its magnetic pro- 


points of connection of the filament. In order to minimise this 














shields of stream-line section pivoted at the opening of the air 
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Peas. TSN : 
Ur} E wii E J 
Cc 
A 
5 
nm eT |B 
Fig, | 
a y 
ah EVE |2e 
J 
F | Cc 
LA 
5. 
Fig. 2. 


intake shaft are provided to prevent water from entering the 
air intake. Fig. 1 is a transverse section looking forward, and 
Fig. 2 is a section looking to port. At the entrance of the intake 
shaft A is a constriction or nozzle C of stream-line section. On 
the top of the intake shaft A is a cowl D, the outer periphery of 
which is of stream-line section, and on the centre of the inner 
side are deflector plates fT, which direct the air with the least 
resistance down the constricted entrance of the intake shaft. 
Shields F and G of stream-line section pivoted at H and J 
respectively are provided to prevent water from entering the 
air intake.—May 15th, 1919. ‘ 








Forthcoming Engagements. 


TUESDAY, JUNE 24r1u. 
THe ILLuMINATING ENGINEERING SocreTy.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Discussion, “‘ Street- 
lighting Reconstruction Problems,’’ to be opened by Mr. L. 
Gaster. 8.15 p.m. 


THURSDAY AND FRIDAY, JUNE 26rx anp 271u. 


Burtise Waterworks AssocraTion.—Leeds. Summer general 
meeting. Memorandum on ‘ The National Control of Water 
Sources,” by Mr. C. G. Henzell, to be read and discussed ; also 
the formation of ‘‘ The Joint Industrial Council for the Water- 
works Undertakings Industry.” 


THURSDAY, FRIDAY anv SATURDAY, JUNE 26ru, 277TH 
AND 28TH. 

InstiTuTION oF MouwnicrpaL anp County ENGINEERS. — 

Birmingham. Forty-sixth annual general meeting and con- 


ference. 
MONDAY, JUNE 30rn. 


InstiTUTION oF ExectricaL ENnoInrEers.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
“The Oscillatory Valve Relay : A Thermionic Trigger Device,” 
by Captain L. B. Turner. 6 p.m. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. A. Franxs has been elected to the board of directors of 
Messrs. W. B. Dick and Co., 149, Leadenhall-street, E.C. 


Tue Surron Or Company, Limited, of Cleveland Buildings, 
94, Market-street, Manchester, informs us that Mr. J. Cauthery, 
late chief boiler engineer of the Vulcan Boiler and General 
Insurance Company, and. previously assistant engineer of the 
National Boiler and General Insurance Company, has joined 
the former company as engineer and general manager. 


Masor Gorpon Kennarp, M.C., R.E., O.C. Signals to the 
56th (London) Division, T.F., who before the outbreak of war 
was for some years with the British Westinghouse Supply 
Department and the Westinghouse-Cooper-Hewitt Company, 
has recently been appointed Engineering Investigation Officer 





effect it is usual to apply to the interior of the tube or bulb a 
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TENDERS. 


B83 The Commissioners of 
His Majesty’s Works, &c., are pre- 
pared to receive TENDERS before 11 a.m. 
the 7th July, 1919, addressed to the 


ad Monday Mt Office of Works, &c., Storey’s Gate, 
fectiminster Mendon, S.W. 1, for the SUPPLY of 
TUBES and FITTINGS (during a period of 


STBA 
ths from aes of acceptance of Tender). 
oor 12 my Tender, &c., may be obtained on peptice- 


oms the CONTROLLER OF SUPPLIES, H.M 
- of Works, &c., King Charles- street,” West- 
minster, London, 5.W. 1. 3969 
—_—=-_—"_ 





o. BBR». 


Admiralty has for Disposal 
the following DIESEL ENGINES, ex German 

considered suitable for commercial 
ne ie le Non-reversible, 


Four-ey¢ B.H.P. 140 each, 150 

revolutions per minute—2 No, in London, 

Four-cycle Reversible M.A.N. Desizns, B.H.P: 
1200 each, 450 Revolutions per minute— 
a at Swansea. 

Tender may be obtained on application to 
the RECTOR OF CONTRACTS ‘Sales Branch), 
Admiralty, 8.W. 1, and the engines may be inspectcd 
on presentation of ‘Tender form. 3877 


0. BBR x. 


BY DIRECTION. OF THE Dee Osal BOARD, 
RY OF MUNITIO 


r 
bedind- feed Trestle Tables and 
on Bann i FORMS. 
SALE BY TENDER. 

TENDERS ae INVITED for the PURCHASE of 

the following *—~ 5 

A large quantity of DEAL TRESTLE TABLES 
and FOLDING FORMS, 4ft. and 6ft. long. 
Very strong Military pattern. Second-hand 
but in good condition; fit for immediate 
use. Specially suitable for \ eames 
Caterers and Works Mess-room: 

Samples can be viewed at the Disposal Board's 

Area Olfices at .— 
20, Oatmeal- row, Salisbury. 
70, Spring- -gardens, Manchester. 
Quebec Chambers, Quebec-street, Leeds, 
a St. Vincent-street, Glasgow 
124, Lower Baggot-street, Dublin 

The bulk can be viewed upon ‘presemtedion of the 
Tender form to the Ordnance Officer, Yor 

Tenders should be for a minimum quantity of 
approximately £50 value, and must received by 
jv o'clock a.m. on Saturday, July 5th. 

Applications for further particulars and Tender 
forms should be addressed to ay CORRS ROLE SS. 
Furniture Section, Disposal Board, Queen Anne’s- 
gate, Westminster, 8.W. 1, at widch address samples 
may also -be viewed. 3381 
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Submarines, — 











"By meee OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS, 


[[radesmen’s Tools, &c., for Sale 


BY TENDER. 
P an undermentioned MATERIAL 


AT WOOLWICH ARSENAL, 

Ref. D.D. 8/Group/76. 
TRADESMEN’S TOOLS, as follows :— 
Anvils, 5\lb. 1002. Awls, various ; 
various; Braces, Carpenter's; Bits, nose; Chasers, 
Fine Thread, various; Chisels; Greasers; Crow- 
bars; Cutters; Fullers; Gimlets; Gauges; Grind- 
stones ; Hammers, Rivetting, &c.; Tinman’s biock ; 
Holders ; Horses, Tinmen’s ; : lrons, various ; 
Knives, ‘various ; ; Lead, punching, pieces; Mallets ; 
les, Various ; Palms, Saddlers’ ; Pincers, various; 
Pipe Cutters, various sizes; Planes, various; Plaies, 
Angle, &c.; Pliers; ‘Pots, (Glue;  Pritcheis, 

Farriers’ ; Puncnes, Oval, various sizes; Rasps 
various; Rippers, Slaters’; Rules, Glaziers’, &e. ; 
Saws, various ; Slices, Farriers’ ; Snaps, Tinmen’s, &¢.3 


is FOR DIS- 


Bellows 


Spanners, various ;/ Stakes,’ Smiths’; Stamps, 
Farriers’ ; Sticks, Bossing, &c.; Stones, Farriers’; 
Tongs, Farriers’, &c.; Tools, Blacksmiths’ ; Vices. 


HATCHES, 30 ,000 with (D.D. /8/Group/94). 
SHEATHES, 30,000 (D.D. /8/Group/94), 
eae 7 20,000 (D.D./8/Group/94). 
BOLTS NUTS (LARGE QUANTITIES, 
VARIOUS SIZES) @, D.8. /Group/118). 
Csk. E Hd. Sar. Bevelled; Csk. 
Hd. Y.,; iia: Csk. d. Sar.; Bosshead 
Square; Square Head ; Bosshead, Bright Slotted ; 
Cheesehead, Square Cheeseh eads, tin... 1. 2- Sin.: 
7-8in, dia, Bosshead Vv. Nuts, Hex. Castellated. 
: Steel Clasp, 2in.; Nails, Steel Clout Flat 
Nails, Steel Clout, Bosshead 
Nails, Iron _ TACKS, Steel 
:» 15-16in, and 1 1-8in 
PLES, Special. 
HAMMERS, STONE-BREAKING, 2 Ib., 
6 lb. (D.D.8./Group/172), 
PICKAXE, Handles 36in., 


AT DIDCOT. 


4 1b. and 


84, 900(D.D.8./Group/222), 


Grane NAILS (LARGE QUANTITIES) (D.D.8./ 

troup 117), 

we NATLS, Rd., lin. and 8in. (D,D.8./Group/ 
NAILS, Iron Spike, 5in., 6in, » 7in., Sin. and Qin. 


(D.D.8./G ‘roup/117), 
NAILS, Steel Cut Roschead. Tin, (D.D.8./Group/117). 


LS, 





STAPLE 

cut (D, ey neers eng (No. 8 8.W.G.), liin. splice 
Tp eAPLES, FENCING (No, 8 8.W.G.), lin. pointed 
D.D.8./Group/117). 

DD. MERS, STONE- BREAKING, 4]1b., 10,000 
Pr 8./Group/163), 
SHOVELS. 8 ib., 16,000 (D.D.8./Group/244). 

(D. D8, Ya -mouthed, 12in. by 10in., 15 000 

2: EELBARROWS (INTRENCHING), without 


wheels, 9750 (D.D D.8./Grou 
A p/244), 
WHEELS, FLAT TYRE, 17,750 (D.D.8./Group/244). 


AT BURTON-ON-TRENT. 





BRASS WIRE NAILS, 
(D.D-8./Group/185), LS, 2in. by 10G, 33,000 Ib. 
.D.8 Gr Eke, NAILS, lin, by 14G., 4500 Ib. 
BRASS WOOD SCREWS ert hee 
8ross (D.D.8./Group/185). 8, lfin. by 12G, 21,000 
“i ILWELL, NOTTINGHAM. 
GroupnogHELVES, Ash, 36in., 100,000 (D.D.8./ 


ples may be seen at 
Ls Asrleattural nat Da -B.5,a., Engineers’ Store 
culars and Tender forms may be had on 
lication to the CONTROLLER, Factory Uon- 


Section, Government ‘Disposal Board, 
Please 
3929 | 


7-41, Re amratress, Westminster, 8.W. 1. 





BY DIRECTION OF THE DISPOSAL BOARD, 

MINISTRY OF MUNITIONS. 

SALE BY PUBLIC TENDER. 

6“ ” 
The < Edith Cavell” Projectile 
FACTORY 

(Messrs. Mechans Ltd.), Overnewton, GLASGOW. 
TENDERS are INVITED = the PU Potion of 
MACHINE TOOLS, eT toi IFFICE and CANTEEN 
e 


FURNITURE at tdith Cavel’’ Projectile 
Factory, Glasgow, comprising :— 
Heavy Duty Lathes, 91in. centres, by J. F. Low. 


Sensitive Drilling Machines, by Jones and Shipman. 

Double-sided Single- stroke Power Presses, by 
Bradley and Craven. 

Seales and Weighing sacha. by Pooley. 

Air Compressor Plant, by Lacy Hulbert. 

Vertical Patent Multitubuiar Boiler, 7it. dia. by 
15ft., by Cochran. 

‘C. Motor, 30 H.P., 3-phase, 440 volts, 

750 r.p.m., by Brush and Co, 

A.C. Motors, 50 H.P., 3- Dpaee. 440 volts, 2 
759 r.p.m., by EK. Brock, std. 

Quasi Arc Electric Welding Units, for 110 volts, 
single-phase, 25 periods. 

Narrow-pattern Forge by Keith and 


25 periods, 


5 periods, 


Blowers, 


Blackman. 
Gas Welding Plant, including Acetylene Generator, 
Puritiers, &c. 


ke 


Shafting, Pulleys, Belting, i 
by 


Time Kecorder, Model 950, 
Recorder, Ltd. 
Office and Canteen Furniture and Equipment. 
Purchasers to dismantle and remove in all cases. 
Tenders for the aoeee will be received up to 10 a.m. 
on Jaly 9th, 1916 
Tender forms 4 permits to view can be obtained 
from the CONTROLLER, Plant and Machinery 
Section, Charing Cross Embankment Buildings, W.C. 
3909 


International Time 


BY DIRECTION OF THE eee BOARD, 
MINISTRY OF MUNITIC 


Tradesmen’ s Tools, ke., for 
SALE BY Coo Sra 
The undermentioned MAT. AL is FOR DISs- 
POSAL :- 
AT L ITTL EHAMPTON. 
Ref. D.D.8. {Group /112. 
BOLTS with NUTS (LARGE QUANTITIES 
a Bosshead, Square, various sizes. 
Hex, Head various sizes, 
AT SHORNCLIFFE. 
E> D.D.8./Group/217. 
PICKAXE HANDLES 36in., 87,900. 
AT BIRMINGHAM. 
D.D.8./Group/221, 
PICKAXE HEADS, 100,000. 
R.E. SHOVELS, }2in. by 10in. Sar. Mouthed, 





300,000. 


AT NEWHAVEN. 


BARROWS, WHEEL 
(New), 8. 
DITTO (Second-hand), 62 
WHEELS, Flat Tyre (New), 
DITTO, (Second hand), 62. 


T. Handles : 


D.D.8./Group/245. 
(Intrenching), without wheels 


168. 








vS, LONDON. 


-D.8./Group/327. 


AT SHORT'’S GARDEN 


D 
RIVETS (LARGE QUANTITIES) 
Iron 8/Hd. Pan/Hd. C/Hd, Flat/Hd, and Cap ¢sk. 
Spike, various sizes. 
Tinman’s Black, Nos. 1, 2, 3, 4, 5, 7, 9 and 11. 
Brass 8/Hd. and Osk, eS sizes 


Copper Flat/Hd. 8/Hd. Csk, &¢., various sizes. 





Alum., Flat/Hd. and csk., various sizes. 
Steel Csk. 
Assorted, 
WASHERS, COPPER, 5-16 and 3-32. 
PUNCHES, Centre, din. 6000. 
PUNCHES, Pin, 5in. by 3-8in. af 1-8in., 1500. 
PUNCHES, Pin, 8in. by &-8in. Be, tin., 1000. 
D.8. voc gg 181. 
BALL age ag BEARINGS, " bore by 47 0/D 


14 m/m Wtb. 

2 0/D by 17 m/m Wth. 
21 m/m Wth. 
21 m/m Wth. 


by 
85 bore by 72 
55 bore by 100 O/D by 
35 bore by 80 O/D by 


AT R.E. STORES DEPOT, PLAISTOW 
AND WEST HAM. 
D.D.8./Group/476. 


Ref 
WATER PIPING, Pd ROUGHT IRON or MILD 
STEEL, B.S hreads, Socketted, Oiled 
Tested 300 ib, per sq. inch— 
6in.-63in. O.D. by 7 1 539ft. 
4in -4¢in. O.D. by ; imp. W.G., 353,390ft. 
ltin.-1 29-32 O.D. by 9 imp. W.G., 484, 228ft. 
+ og = _ _ O.D. by 9 imp. W. ‘G.. 4752ft. 
11-3 O.D. by 10 imp. Ww. G., 266,058ft. 
FITTINGS FOR DITTO— 
meee oe lin. = screw-down, screwed for 
ested 300 Ib. per sq. inch, 2148. 
BIBCOCKS, Win Ditto, 20,984. 





Outside, 


VALVES, Air, 4in. automatic c.i. body, 4in. 
vulcanite ball and — flange. tests 
300 Ib. per sq. inch, 

vA Air, 3in. Ditto, 133. 

VALVES, Reflux, 4in., with c.i. body and g.m. 

faces and undrilled flanged ends, 411. 

VALVES, Reflux, 3in., Ditto, 95. 

VALVES, Stop or Sluice, 6in. flanged, c.i, body, 


with undrilled flanges, fitted with 4 g.m. 
— and g.m,. Kcr tested 300 Ib. per 
uare inch, 16 
VALV ES. Stop or Sinice, 4in. Ditto, 818. 
VALVES, Stop or Sluice, 3in. Ditto, 666. 





AT R.E. STORES DEPOT, 274, CAMPBELL 
ROAD, BOW, E. 
Ref. D.D.8./Group/477. 


a l}in. Brass, screw-down, screwed for 
iron, tested 300 lb. per sq. inch, 225 
BIBCOCKS, tin., Ditto, 6975. 
STOPCOCKS, Brass, 2in, screw- ae both ends, 28. 
STOPCOCKS, Il}in., Ditto, 7411 
STOPCOCKS; lin., Ditto, 1321. 
STOPCOCKS, » Ditto, 2542. 
vativan he tin., Ditto, 217. 
ALVES, Ball, 14in., screwed for iron pipe, with 
pong —. complete, tested 300 1b. per 


1 iin, Ditto, 40. 

» lin., Ditto, 190. 

c Ditto, 192. 

VALVES, Reflux, 2in., with c.i. body and g.m. 
faces and undrilled flanged ends, 317. 





Further particulars and Tender forms may be had 
on application to the CONTROLLER, Factory Con- 
sumable oe Section, Government Disposal Board, 
37-41, Old Queen-street, Westminster, S.W. 

Please quote references 3986 








BY DIRECTION OF THE paaroesl BOARD, 
MINISTRY OF MUNITIO 


in Sale by Public | RS 


o00ft. W.I. : Md PRESSURE PIPING 
ENTY -FOUR 6ft. LENGTHS 2in. HYERAULIC 
PIPING. flanged joints. 
ONE Double-ram HYDRAULIC SUSPENSION 
LIFT, load 12 cwt., 47ft. 6in. travel, by Richards. 
ONE Single-ram *Direct- acting HYDRAULIC LIFT, 
jont i? ewt., travel 16ft., by Richards. 
E Hand-driven SERVICE ae two suspended 
cages, load 1 cwt., travel 28ft. 
ONE Hand-driven SUSPENSION LIFT, 
10 ewt., travel 17ft., by Wayg td. 
Hand WINCH and CRANE, load 10 ewt., 
iravel 1¢ft. 3in 
ONE Single-ram HYDRAULIC CRANE, load 1 ton, 
travel 36ft. 
Lyisa at G.P.O., Mount PLEASANT, E.C. 1 


ONE WATER he pee” 20 by 20 by 8ft., capacity 
20,000 gallons, fitted with 4in. inlet and ball valve. 
ONE Double Elephant VERTICAL BLUE PRINT 
COPYING MACHINE, with ies 
Lyine at H.M. Facrony, GRETNA. 


Tenders must be submitted by Wednesday, July 9th, 
Tender forms and permits to view to be obtained 


load 











from the CONTROLLER, Plant and Machinery 
Section, Charing Cross Embankment Buildings, 
London, W.C, 2. ‘ 3928 





BY ee OF THE pereeeL BO ARD, 
NISTRY OF MUNITIONS 
FOR. SALE BY PUBLIC TENDER. 


(Frain Handling A oparatus at 
NEWPORT, MON 
compet the following -— 
UR HOPPER WEIGHING TRUCKS, each 
comets with hopper and two weighing 
doors on one side. 


machines housing, 
TWELVE 320ft. HORIZONTAL PORTABLE 
CONVEYORS, 22in. belt. 


TW =< DELIVERY HOPPERS, for use with 


veyors (bulk). 
TWE LVE RE sagt a HOPPERS, for use with 
ore (b 
FOUR SHA cols HOPPERS, for use with 


eauedail 

FOUR BULK PILERS (portable). 

FOUR BAG og (portable). 

ONE EXCAVATOR. 

= AUTOMATIC bbe sy * epg. sd 

FOUR 1-Ton Priestman GRA 

SETS of SPARES for the hae . tne above plant. 

The Plant will be on view from July ist to 14th, 
1919, and Tenders will be received by the Office of 
Works up to the 2ist July. 

For further particulars, application should be 
made to the CHIEF ENGINEER, Engineering 
Division, H.M. Office of Works. 397) 





Braet. inist of Pensions. 
§ HAYES (MIDDLESEX) AND 
BLACKPOOL ENT. CENTRE AND. TREAT- 


‘ENTRE 
ag a! aged a a in ‘the following 
SUBJECTS AT O 
i Sa 


ME CHANICAL * 
Motor Engineering). 
. ELECTRICAL ENGINEERING 
Instrument-making, 
; aN ee Ge and MANUAL INSTRUCTION 
ts). 
’. BUILDING THADES Building 
Construction, &c.) 
y. CHEMISTRY — BOTANY (Chemical Trades, 
Dispensing, 
VI. PRELIMIN ay “TECHNICAL COURSES 
(including Maths., Drawing and Mechanics). 
Preference will be given to “ex-Service men if qualified 
otherwise. The persons appointed will be required to 
give the whole of their time to the duties, and the 
salary in each case will be £350 to £450 per annum 
(according to qualifications and experience). 
Applications, with not more than two recent testi- 
monials, should be sent not later than July 15th, 


1919, to 
THE SECRETARY, 
MINISTRY OF PENSIONS. 
Treatment Training Branch, 
Thorney House, Smith- -square, 
Westminster, 8.W. 
Envelopes should be marked ‘‘ Instructor.’ 3968 


(including 


(Telegraphy, 


(Geometry, 


e 





z Reauired for the Service 


he_ Government of India, 


Aen 


of an 
ASSISTANT FOREMAN (ELECTRICAL 
ENGINEER) oa “the ness and 


Saddlery Factory, Cawnpo’ 

Candidates must be sapyelenlly fit for service in 
India. They should be between 24 and 30 years of 
age. They should have had experience in a Central 
Power Station with Continuous-current Dynamos 
directly coupled to Engines driven from Lancashire 
or other Boilers, and be capable of Taking Charge of 
such a station, and should have a knowledge of 
Mains and Motors. Also they should have had a 
good mechanical training. The selected candidate 
will be required to obtain in India a first-class 
Boiler Certificate to enable him to hold charge of 
boilers and engines under the Boiler Act. 

TeERMS.—Engagement for five years, with option of 
extension if approved by Government. SALary.— 
Rupees 280 per mensem, rising annually by Rs. 10 
to Rs. 320 per mensem. 0 per mensem for the 
sixth and subsequent years if retained. War bonus, 
20 per cent. of salary. Free quarters, — attend- 
ance and 2nd class passage out and how 

Further particulars and forms of application fo ng 

ndia 


the DIRECTO eae OF STORES, 
Ottice, Whitehall, S.W. 
Last date for receipt of applications, 7th July 





equired for the Service 


e es ag ge of India, an 


of th 
ASSISTANT FOREMAN for the Gun 


and Shell Factory, Ishapore 
Candidates must be physically tit. for service in 
India, and should be between 25 and 30 years of age 
They should be thoroughly good practical Iron and 
1 Moulders, and should have served a regular 
apprenticeship in the Moulding Trades ; abould ‘be have 
had experience. in Foundry Cupola_ Practice and 
Mixing of Pig Iron for any nature of Casting, includ 
ing Chill is and suould be able to Mix and 
Cast Non-ferrous Alloys. A knowledge of Steel 
Moulding is desirable, but not essential. 
Trrus.—Engagement for tive years, and option of 
extension if approved by Government. SALary.— 
Rupees 280 per mensem, rising annually by Rs. 10 
¢o Rs. 320 per mensem. 350 per mensem. for the 
sixth ‘and subsequent years, if retained. War bonus, 
per cent. of salary. Free quarters, medical 
stteudnhos ond 


2nd class passage out and home, 
Further iculars and forms of application — 
the DIRECTO R- Se 8sT 
ee. Whitehall, S.W. 





a 


OF ORES, India 


date for receipt at ‘avvlications, 7th July. 
3962 


“The 


PRELIMINARY NOTICE. 


[»stitute of Industrial Adminis- 
TRATION. 
Messrs. BRINDLEY and ELBOURNE 
have pleasure in announcine that they 
— INITIA’ non the AB as an 
ency measure EET the immediate 
NEEDS cf RECONSTRUCTION within 
the Factory. 





The immediate object is to provide a centre for 
manufacturing firms desirous of affording to their 
Managers, Foremen, Technical and Clerical Staff an 
opportunity to enlarge their | green ot Industrial 
Administration, covering in that t 

TECHNICAL ORGANISATION, 
PRODUCTION EFFICIENCY, 
LABOUR ADMINISTRATION, 
FACTORY RECORDS, 
FACTORY COSTING. 

The main programme is to = correspondence 
and consultations on a asis, to 
each individual’s experience ay joe Maen 

Lectures and pron omg ap —) be arranged in London 
and provincial ceutres eet the needs of members. 

‘3 Advisory Council’ te contemplated for Research 


Mr. Edward T. Elbourne, 
Administration and Accounts,’’ 
Secretary. 

Further particulars on application by post to 


Messrs. BRINDLEY and ELBOURNE 


Consulting Engineers, 
110, VICTORIA STREET, WESTMINSTER, a. 3 


National Foremen’s_ Associa- 


TION. 
Engineering andA Allied Trades. 
Registered under “the 1 Trade Union Act. 


The SECOND ANNUAL DELEGATE MEETING 
of above will be HELD in the MIDDLESEX ROOMS 
at the GREAT EASTERN HOTEL, Savempess “street 
Station, on SATURDAY and SUNDAY, JULY 12th 
and 13th, commencing Saturday at 2 ey p.m 

. All communications should be addressed to H. W- 
REID, General Secretary, 81, High Holborn, 7% 1. 

3861 








author of ‘* Factory 
will act as Organising 











PATENTS AND DESIGNS ACTS, 1907-1914. 
LUBRICATION OF ENGINES. 


Proprietor of British Letters 
Patent No. 5951/13 are PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
to work under it. It relates to the lubrication of 
multi-cylinder engines .by -splash action that keeps 
the oil constantly circulating oe a series of 
pockets into which the ‘* big-ends *’ dip. 

Address : BOULT, WADE and TENNANT, 

ami 111 and 112, Hatton-garden, 


London, &.C. 1._ 
Bitmingham } Municipal Technical 


APPLICATIONS e. ORY ork for the following 
LECTURESHIPS. In addition to the salary indicated 
there is at the present time a war allowance of £78 
~~ annum. 

Sear AL ENGINEERING, £250 


2. METALIURGY, salary £250 to £450. 

The commencing salary will be dependent upon the 
experience of the applicant. 
Full particulars may be obtained on application to 
the SECRETARY, Municipal Technical School, 
Suffolk- ~ == $i Birmingham. 3965 


City of Birmingham Education 
COMMITTEE, 
ASTON TECHNICAL SCHOOL. 
APPL og og = INVITED for the following 


VACANT POS' 
LECTURER i ‘in “MECHANICAL ENGINEERING. 
ENGINEERING 


salary £250, maximum £450 
mee in ELECTRICAL 
salary £200, maximum £450.” 
LECTURER in began seca MATHEMATICS 
and PHYSICS, salary £: maximum £380.* 
* Exclusive of war allowances 
Further particulars and form of application can be 
obtained on application to the Principal, Aston 
Technical School, Whitehead-road, Axtor, Birmingbam. 
P. D. INNES, Chief Education ae 





salary 








erby Technical College.—An 
ASSISTANT LECTURER in , are 
ING SCIENCE (with MATHEMATICS) is WANTED 
for September next. 
Commencing salary £280 per annum. 
Forms of application may be obtained from the 


Principal. 
FRANK_C. SMITHARD, 
Secretary to the Education Committee. 
19th June, 1919. 3883 





PUBLIC NOTICES (continued) 
Pages II. and IV. 





VICTORY WAR LOAN, 
Page II. 


SITUATIONS OPEN 
Pages IV. and VIII. 


SITUATIONS WANTED 
Page VIII. 


MACHINERY, &c., WANTED 
Page CVIII. 


FOR SALE, 
Pages CVIII1. CX. and CXI. 


, AUCTIONS, Pages CVIII. and CXIV. 


PREMISES TO LET OR WANTED, 
Page CVIII. 


“WORK WANTED, Page CVIII 
MISCELLANEOUS, Page CVIII. &e. 
RECONSTRUCTION, Page CV. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CXIII, 
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Stability 
Confidence 








Trade 


A direct call to 
every business man. 


It is of immense importance 
to all business men that the 
Victory Loan should be made an 
overwhelming success. Far more 
is involved than you may yet 
have realised. 


As things are, the hundreds of 
millions of pounds of short-dated 
Loans are acting as a drag upon 
private enterprise. Money ur- 
gently needed for business devel- 
opment has to be locked up to 
repay each short-dated Loan as 
it falls due. 


The success of the Victory 
Loan will free the resources of 
the Banks to come to the aid of 
Commerce and Industry. It 





stream of liberated 
our mills and fac- 
commercial houses. 
up new avenues of 


will pour a 
money into 
tories and 
It will open 
productive employment, and by 
strengthening the National 
Credit it will give a powerful 
impetus to the restoration of 
stability and confidence. 


The Grand Council of the 
Federation of British Industries 
has passed a resolution urging 
its members to support the Loan 
by every means in their power. 


You shou'd lose no time in 
lending your money and using 
your personal influence to 


Make the 


Victory Loan 


a National Success 


You can buy Victory Loan at any Bank or Trustee Savings Bank, from your Stockbroker, or at 


any Money Order Post Office. 


Local War Savings Committee will give any information, 
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replaced by a small steam winch. Fig. 2, taken from 
| the back of the’ house, shows the chimney, boiler- 
house, and water supply pond. The water for 
injection is pumped from the near end of the pond 
In these days of reconstruction and general speeding | into « tank on the top floor of the engine-house by a 
up in industry it 1s as well to pause occasionally and | 94in. ram pump worked by the “ plug-tree,” while the 
Jook back upon the works of the great pioneers in | returned hot water from the cylinder enters the pond 
It is generally believed that the first | at the far end for cooling. Fig. 14, page 632, is a view 


Two Newcomen Engines. 


engineering. ; aay oa 
agooent ul Newcomen engine was erected in Wolver- | looking down the 9ft. diameter shaft, which is 75 yards 
hampton in 1712, and descriptions of other engines | deep and is lined with stonework for the first 20 yards, 


py the same inventor have appeared from time to | the remainder being tubbed with planking nailed on 
‘ | to wooden rings let into the sides of the shaft. 





The boilers originally used were of the beehive or 
haycock pattern, but they were displaced by Cornish 











FIG. 3—CYLINDER TOP 





FIG. 1 WESTFIELD ENGINE HOUSE—FRONT VIEW 


boilers in 1839, and in 1884 three 30ft. by 7ft. Lanca- 
shire boilers were put in, two of which are in use | 
é simultaneously. The usual working pressure is 
engines are now out of use. The two engines about | between 1}1b. and 2}1b. per square inch, but the 
to be described, however, are still at work, both engine will work with 4 Ib. pressure. The boilers are 
pumping water from the Barnsley seam workings of | automatically fed by a float arrangement from small | 
Earl Fitzwilliam’s collieries. They are situated about | tanks placed about 10ft. above each boiler to give | 
five miles apart, one, the Westfield engine, being at | the necessary head of water. The feed-water is | 
Xawmarsh, near Rotherham, and the other, the | pumped into these tanks from the hot-well by a 4}in. 
Elsecar engine, at a place of that name near Barnsley. | ram pump worked by the plug-tree. The pump and | 
Acting upon the recommendation of Mr. W. T. | feed arrangements were put in probably at the same 
Anderson, Mr. Gerald T. Newbould read a paper on | time as the Cornish boilers. Fig. 15 is a view of the 
these engines before the Midland Institute of Mining, | massive beam and journal. The beam is 25ft. long | 
Civil and Mechanical Engineers some time ago. ' by 5ft. 6in. high at the middle. It is in two parallel | 


time in the pages of THz ENGINEER. Many of these | 

















FIG. 2“-WESTFIELD ENGINE HOUSE-—BACK VIEW 


According to that paper the Elsecar engine dates back 


i sections, with a space of 8in. between, and must weigh 
to 1787 and the Westfield engine to 1823. The former | 


at least 8 tons. Fig. 16is another view of the beam 


|ing the injection valve. 


| automatic in action. 


attached to the beam midway between the centre 
bearing and the piston end, and consequently moves 
up and down with only one-half the movement of 
the piston. This rod operates the valves and the 
injection and boiler feed ram pumps. Fig. 17 shows 
the tupping piece B resting on the spring beams. 
Fig. 18 shows the position of the plug-tree and valve 
gear at the commencement of the out or up-stroke of 
the piston, the injection valve being closed and the 
steam valve open. The rods B—Fig. 18—are weighted. 
E is the steam valve box. The plug-tree on rising 
with the piston causes the tappet F—Fig. 18—to catch 
and lift the lever A, and by means of the rod K and 
a small beam on the first floor the rod V is lowered 





OF WESTFIELD ENGINE 


and the steam valve closed. This takes place between 
two-thirds and four-fifths of the stroke. In this 
engine during the last third of the stroke the piston 
is steadied by a gradually increasing vacuum and is 
finally brought to rest by the injection water. During 
the time the steam valve is closing the tappet L— 
Fig. 19—rises and allows the lever H to lift, giving a 
half turn movement to the rod M—Fig. 18—thus open- 
The valves are shown in 
this position in Fig. 19. The piston and plug-tree 
now descend, and the tappet L closes the injection 
valve early in the down stroke. The tappet F leaves 
the steam lever at about one-third of the down stroke. 
The 10in. mushroom steam valve lifts to open and 


| consequently has during the power stroke atmospheric 


pressure keeping it closed. 

Towards the end ofthe power stroke the atmo- 
spheric pressure on the valve is reduced and the 
weights on the rod B are sufficient to open the valve. 
It will thus be seen that the steam valve is semi- 
Both of the tappets L and F 
are adjustable. The sink or exhaust valve—Fig. 4 
—is automatic in action, opening, owing to the weight 
of water and the pressure of steam upon it, as soon as 
the vacuum in the cylinder is destroyed by the open- 
ing of the steam valve. It is closed by means of @ 
weighted lever. The valve works under water to 
prevent air from entering the cylinder. The injection 
valve—Fig 4—is opened and closed mechanically, 
and consists of two circular brass plates having two 
ports in each. The bottom plate is fixed in the lower 
part of the box and forms a recess for the top plate. 
The weights on the rod M—Fig. 20—are to keep the 
plates tight on to one another, and a half-turn move- 
ment of the rod causes the holes in the two plates to 
coincide at the proper moment for injection. The 
amount of water injected per stroke can be varied 
by means of an adjustable cigar-shaped valve in the 
cylinder bottom shown in Fig. 4. It is controlled 
by the screw P—Figs. 18 and 19. The shape of the 
valve causes the injection water to spray. The 
necessary pressure for injection is obtained by reason 
of the supply tank being about 22ft. above the valve. 
The engine is stopped by fastening up the lever A— 
Fig. 18—thus keeping the steam valve closed. The 
engine will stop at the end of the “indoor ”’ stroke, 
but usually after several hours the piston slowly 
creeps to the top. To start the engine the steam 
valve is opened and the cylinder blown through to 
clear out any air and water. The injection valve is 
then opened. The steam lever is worked by hand for 
a few strokes, and very little injection water is 
required until the cylinder becomes warm. The small 





18 therefore probably one of the very oldest engines 
still working. On page 632 and herewith we give a 
number of views of these engines, for which we are in- 
debted to Mr. Newbould. Figs. 1 and 2 show the West- 
field engine-house, which is set back 7ft. from the 
a In Fig. 1 the wheel seen in the right-hand 
ower corner is part of a man-power gin-wheel used 
for lowering men down the shaft. It has now been 





taken from the top floor. AA are the connecting- | catch and chain T—Fig. 18—is an old and disused 
rods to the piston, B is the tupping piece, F F the | arrangement for causing a quick opening of the 
spring beams, D the piston-rod, and E the plug-tree. | injection valve immediately the steam valve is closed. 
The spring beams are long timbers with the under- | When the injection valve is closed the rie of the small 
sides cut away like wedges. The maximum move- | balanced catch T holds the injection lever rocking 
ment is about 5in. During ordinary working the | shaft in this position. The bottom end of the catch 
tupping piece comes down to within 4in. or Sin. of | is fastened to the end of the chain—the other end of 
the spring beams. The plug-tree is a vertical rod | which is attached to the steam lever rocking shaft. 
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On the lever A being raised, and consequently the 
steam valve closed, the chain pulls away the catch 
from under the injection lever rocking shaft. The 
injection lever H then immediately flies up, owing to 
the weighted rod B, and the valvelis opened. On 
the tappet L descending and closing the injection 































tightly rammed in the packing space and held in 
position by the ring P. A ring of thick hard rope is 
placed at the top and bottom. About a foot of water 
is kept on the top of the piston to prevent air from 
getting in if the packing leaks. The feed pipe for 
this water seal can be clearly_seen_in the figure. Air 











































































































gs 
to the piston ATA. The piston-rod D and guide pice 
H are necessary owing to there being no parallel 
motion device. 

The water is drawn in two lifts, the top one 37 yang, 
andthe lower one 22 yards. The buckets are 15, 
and 16in. in diameter respectively. The bottom lift 
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FIG. 4—DIAGRAM 


valve the balanced catch again props the shaft. This 
arrangement caused considerable noise and vibration, 
and slight alterations to the tappet L and the lever H 
enabled it to be dispensed with. The shape of the 
cylinder bottom is shown in Fig. 4. Fig. 21 shows 
a spare cylinder bottom. S is the steam inlet flange, 


OF WESTFIELD ENGINE 


leakages have to be guarded against in every part of 
the plant communicating with the cylinder, as even 
a very small leakage will eventually stop the engine. 
A snifting valve is not fitted, the non-return sink 
valves acting to some extent in this capacity. 


Fig. 3 is a view of the open cylinder top. K and V 








FIG.6—THE ELSECAR ENGINE HOUSE 


G the injection flange, and T the outlet or exhaust 
pipe. The bottom is sloped to rid the cylinder 
readily of injection and condensation water. Fig. 22 
is a view looking down at the piston—taken from the 
top floor. W is one of four heavy weights to help 
the power stroke. The piston is packed with hemp 





FIG. 7—ELSECAR ENGINE—VALVE GEAR 


correspond to rods similarly marked in Fig. 18. The 
feed pipe for the water seal is marked B. L is an 
oak beading bolted to the cylinder top N. The 
cylinder is 10ft. high and really an excellent casting. 
It is seen in Figs. 18and19. The plug-tree is marked 
E E, Fig. 3,and the connecting-rods from the beam 


FIG. 5—DIAGRAM OF ELSECAR ENGINE 


draws from the windbore and delivers into a tank at 
the side of the shaft. The top lift draws from this tank 
and delivers into a drift 12 yards from the surface. 
The pump makes ten strokes a minute and lifts 
48 gallons per stroke. The total lift, ineluding suc- 
tion, is 62 yards. The brake horse-power is therefore 





FIG. 8—ELSECAR ENGINE--CYLINDER 


27. The indicated horse-power obtained from the 
diagram—Fig. 9—is 34.6. The mean effective 
pressure on the piston is 8.67 lb. per square inch. 

A mean effective pressure of 6.77 Ib. per square inch 
would be sufficient for the useful work done. The 
difference shows ‘that a pressure of 1.9 Ib. per square 
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inch is required to overcome friction and to lift the 
unbalanced weight of the pump-rods.* A pressure 


of 8.671b. per square inch on the piston equals | 


3.86 tons and the 1.9lb. per square inch. equals 
1.94 tons. The cylinder, when drilled for fitting the 
jndicator, was found to be lin. thick. From the 
diagram it will be seen that a considerable vacuum is 
required to stop the piston at the end of the steam 
stroke. The coal consumption works out at 18 lb. 
per brake horse-power per hour. 

The Elsecar enginé-house is shown in Fig. 6. 
The beam of this engine was at one time made of 
wood, with chains connecting it to the piston and 
but later the present iron beam was 


pump-rods, | 
with the parallel motion. The 


fitted, together 


unaccountable reason goes back into the hot well. 
There is a non-return flap valve in the hot well as 
shown in Fig. 5. An interesting feature of this 
engine is the flat false bottom in the cylinder at B— 
Figs. 5, 8, and 11. This bottom consists of a metal 
plate having an opening llin. by 6in. just above the 
steam inlet. 
centre. The plate rest on a slight projection in the 
cylinder bottom flange, and two long bolts to the 
sloping cylinder bottom hold it in position. The 
reason for this false bottom is not obvious, as to some 
extent it defeats the object of the sloping bottom. 
Fig. 12 shows the piston and open end of the 
cylinder. The high dish D allows of an extra amount 
of water being placed on the piston when required 


The fin. hole for injection is in the | 


stances that the momentous changes in the industry 
which are pending should have been the dominant 
topic of the conference. How far the position of the 
Association itself will be changed it is too early to 
speculate upon, but the optimists are convinced that 


it must continue in some form, having regard to the 


large amount of work which municipalities will find 
to do as distributors under the proposed District 
Boards. 

Mr. F. Ayton, chief engineer and manager of the 
Ipswich Corporation Lighting and Tramways Depart- 
ments, dealt almost exclusively with this aspect in 
his presidential address. It will be recalled that at a 
special meeting in May, immediately the Govern- 
ment’s Bill was published, the Association passed a 
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FIG. 9—INDICATOR DIAGRAM OF WESTFIELD ENGINE 


original boilers were of the haycock or beehive pattern, 
but have been replaced by externally fired boilers 
22ft. long by 7ft. diameter. They have neither tubes 
nor flues, and the working pressure is from 1} lb. to 
2} lb. per square inch. The engine makes six strokes 
per minute, and with a total single lift of 43 yards 
delivers 50 gallons of water per stroke. The bucket 
is 18in. diameter and the brake horse-power works 
out at 11.4. Fig. 71s a side view of the valve gear. 
E is the plug-tree, A the steam lever, H the injection 
lever, and W an extra weight to assist the automatic 
opening of the steam valve. The old type of plug 
for lifting the steam lever will be noticed. The 
injection valve box V is similar to that at the West- 
field engine. The inlet pipe from the injection tank, 





FIG. 11—ELSECAR ENGINE CYLINDER AND STEAM INLET 


seen under the beam in Fig. 6, is marked N and the 
pipe to the cylinder P. The plug-tree connected to 


pump. This pump forces water into the injection 


tank ;_ it is fed from a tank supplied by the top-lift | 


delivery from the pit. 


The 4in. ram pump for the boiler feed supply from | 
the hot well is operated by a separate rod attached | 


direct to the beam near the centre bearing. The | 
| Incorporated Municipal Electrical Association, which 


working is similar to the Westfield engine, excepting 
that the arrangement already described and marked T 
in Fig. 18 isin use. The injection valve opens instantly 
the steam valve is closed at a point a few inches from 
the end of the stroke. Fig. 8is a view of the cylinder 
showing the standards which support it. The pipe P 
runs from the injection valve box. Fig. 11 shows 
the steam valve and inlet A. F is the exhaust pipe 
and H the hot well. The pipe E is provided for the 
overflow from the boiler feed tanks, which for some 
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to help the engine. The tap for this supply is marked 
A. The piston is packed with plaited spun yarn held 
tightly in position by the junk ring E. Fig. 13 shows 
the pit end of the beam and the parallel motion gear. 
The old type of stop pins will be noticed. 

The beam is cast in two sections and is 24ft. in 
length and 4ft. 4in. high at the centre. Fig. 10 is 
an indicator diagram taken from this engine. It is 
about the normal shape for an atmospheric engine. 
The mean effective pressure is 8 lb. per square inch, 
and the indicated horse-power 13.16. A pressure 
of 6.92 lb. per square inch would be sufficient for 
the useful work done, leaving a balance of 1.08 Ib. 
per square inch required to overcome friction and lift 
the unbalanced weight of the pump-rods. The coal 





FIG. 12—ELSECAR 'ENGINE—-TOP OF CYLINDER AND PISTON 


|consumption is very excessive, being nearly double 
| that of the Westfield engine. 


the parallel motion gear works a Qin. force pump | 
with a plunger similar to that of an ordinary bicycle | 








The Incorporated Municipal 
Electrical Association. 


Tue twenty-fourth annual convention of the 
was held at Felixstowe and Ipswich on June 18th, 
19th, and 20th, may very well prove to be the last 
held under the prevailing conditions of the-electric 
supply industry. What the future has in store for 
it can to some extent be gleaned from the Govern- 
ment’s Electricity Supply Bill, which has been 
accepted in principle by the whole industry, but the 
great fight on details has vet to be waged in the 


House of Commons. It is not surprising in the cireum- 








Swam Sc ! 


FIG, 10—INDICATOR DIAGRAM OF ELSECAR ENGINE 


resolution urging that in the national interests generat- 
ing stations and main transmission lines should be 
publicly owned end controlled. That resolution 
struck at an important clause in the Bill, which gave 
the right for the powers of any District Board, which 
had acquired all the generating stations and main 
transmission lines in its area, to be leased to a com- 
pany. There need be no beating about the bush : 
let it at once be said that the municipalities on the 
North-East Coast in particular are extremely appre- 
hensive of the possibility of their generating stations 
and transmission lines being taken from them under 
a State scheme and then leased to the Neweastle-on- 
Tyne Electric Power Company. That possibility js 
resented to the utmost, and we imagine that. any step 





FIG. 13—-ELSECAR ENGINE—BEAM 


will be taken to avert that. With this point brought 
prominently forward, and numerous other suggested 
amendments on matters of detail, the Bill is, so to 
speak, accepted by the municipalities, and the spirit 
in which it is received is well summed up in the follow- 
ing paragraph in the presidential address :— 

‘* Tf the spirit of real business management and com- 
mercial enterprise can be breathed into the new 
organisation and maintained; if all that is done 
under the new régime has for its aim the national 
interest ; if it can be kept free from the baneful 
effects of political wirepulling and exploitation, from 
a change in policy coincident with every change in 
the Government ; then I have confidence that the 
placing of the Bill upon the statute book will be of 
immense advantage to the country. As for the 
electric supply industry, it, at last, will have secured 
its Magna Charta, and have been freed from those 
legislative shackles which have for so many years 
impeded its free development in this country.” 





624 


THE ENGINEER 





June 27, 1919 





——————— 





The nomination of Sir John Snell as the probable 
Chairman of the Electricity Commissioners, vpon 
whom will fall the duty of dividing the country into 
districts for the purpose of securing economical supply 
areas, has given much satisfaction, and, provided the 
Bill is passed in a form which will not perpetuate petty 
jealousies, there seems no reason why the industry 
should not be placed upon the new basis which is 
desired by everybody concerned in a very short space 
of time. The need for reorganisation and co-ordina- 
tion has been abundantly proved, and with the pro- 
mised enormous increase in load consequent upon the 
much greater use of electrically driven machinery 
under post-war conditions, there will be ample field 
for a full display of energy in selling current. More- 
over, now is the time to prepare for this demand by 
the provision of ample generating plant, but progress 
in this direction is at the moment necessarily being 
hampered by the delay in getting on with the Govern- 
ment’s Bill. 

Another important matter in connection with the 
reconstruction of the electrical industry is the adop- 
tion of the principles laid down in the Whitley Report, 
and a paper by Alderman Walker, of Manchester, 
detailed what has been done. In short, a Joint 
Industrial Council has been formed for the whole 
industry, and so far two meetings have been held. 
Progress seems to be slow, but the problem is not an 
easy one. That Joint Industrial Councils are not 
an “open sesame” to industrial peace, despite the 
hopes that have been expressed, is seen in the trouble 
in the South Wales tin-plate industry, where the men 
have passed resolutions condemning certain actions of 
the Joint Industrial Council, notwithstanding the 
fact that their own representatives were parties to the 
decisions which have been called in question. This 
attitude of the Welsh tin-plate workers gives point to 
the question, raised by Alderman Walker in his paper, 
as to whether or not plenary powers should be granted 
to Joint Industrial Councils, which, in effect, would 
amount to compulsory arbitration. It is evident 
that further legislation on this matter will be required. 
In -the case of Councils upon which there are repre- 
sentatives of municipalities, the position is that as 
the actions of municipalities are governed by the 
Municipal Corporations Act, no decision of a repre- 
sentative of the municipality is binding until it has 
been accepted by the municipality. Superficially, at 
any rate, that condition tends to delay, although it 
might be got over by the municipal representatives 
being given a free hand in the knowledge that their 
actions on the Industrial Council would be approved 
subsequently. That, however, would not be alto- 
gether satisfactory. Another difficulty is that some 
firms involved in the particular trade might not give 
effect to the decisions. It has truly been said that 
without a full measure of goodwill all round the 
deliberations of Joint Industrial Councils are little 
better than those of a debating society, but whether 
plenary powers could be granted by Parliament and 
be effective is a point which requires a good deal of 
thought. Incidentally, in the Manchester Corpora- 
tion Electricity Department, Works Committees have 
been set up in accordance with the Whitley Report 
and are working very successfully. 

The discussion on this paper was, 4s all discussions 
on such matters are, highly discursive. One point 
mentioned in it, however, was that of research. Mr. 
C. H. Wordingham was under the impression that 
Alderman Walker advocated research work for the 
electrical industry being carried out by the Joint 
Industrial Council—which in fact was not so—but 
his misinterpretation led him to discuss the working 
of research associations. He put it quite plainly 
that owing to the cast iron constitution laid down by 
che Department of Scientific and Industrial Research 
some of the research associations are pot working as 
well as had been expected, and he predicted that others 
would follow suit. Certainly a research association 
for the electrical industry would not be suited to such 
& constitution. and there must be greater flexibility 
than it could give. 

The bulk of the meeting on Thursday, June 19th, 
was taken up with a paper on ‘‘ Some Electric Power 
Transmission Considerations,” by Mr. S. L. Pearce, 
chief electrical engineer of the Manchester Corpora- 
tion Electricity Department. In view of the imme- 
diate future, transmission is a subject which requires 
the most careful consideration, for it is imperative 
to have a clear appreciation of the distances over 
which power can be transmitted and to know the 
limiting distance of transmission that may be reached 
before the total cost of power to the consumer begins 
to approach that at which electricity could be gener- 
ated in a smaller power station on the spot. Mr. 
Pearce gave many figures in this connection. The 
question of overhead versus underground cables for 
main transmission systems is also taking on a new 
aspect, and the view is very largely held that with the 
introduction of very much higher voltages the great 
disparity in cost between overhead and underground 
lines largely disappears, and Mr. Pearce found much 
support for his view that it is very much open to 
question whether the use of overhead lines is likely 
to be continued in the future at any rate for main 
transmission and for interconnecting the new super- 
stations. Opinions, however, are divided. Mr. C. H. 
Wordingham, for instance, in the discussion, whilst 
apparently leaning towards this view, warned the 
meeting against assuming that continental and 





American engineers, who had great experience of over- 
head lines, were wrong, whilst we, who had little expe- 
rience with them, were right. Another aspect is 
the transmission voltage. Mr. Pearce said that 
experimental work had demonstrated that a 66,000- 
volt three-phase cable was both a commercial and 
technical probability, and that the use of cables would 
limit the line pressure to approximately that figure. 
Bearing on this point Mr. B. Welbourn, of the British 
Insulated and Helsby Cables, Limited, in the diseus- 
sion, urged that attention should be given to generat- 
ing at very much higher pressures than hitherto, and 
he instanced the case of the supply to the city of 
Rome, which is generated direct and transmitted at 
30,000 volts. If that course were developed it would 
place the whole question of transmission on a very 
different basis. Opinion was strong against running 
transmission cables alongside railway tracks, a policy 
of which much is heard from time to time. 

The most interesting part of the paper perhaps was 
that forming the appendices, which contained con- 
crete examples of transmission costs under varying 
conditions, together with certain data and estimates 
relating to the costs of production at existing and 
future power stations. These estimates had been 
prepared, for the most part, upon data supplied by 
several manufacturers, and are believed to be as 
relatively accurate as present-day circumstances will 
permit. 

A scheme of transmission from Carrington to Barton 
—-Manchester—a distance of four miles, in which 
100,000 kilowatts at 60 per cent. load factor is trans- 
mitted, showed an advantage of about 4 per cent. in 
davour of overhead cables. The next two appendices 
showed the cost of transmitting 100,000 kilowatts 
from the Morseyside to the Manchester area by means 
of a 150,000-vo!t overhead line and five miles of under- 
ground cable, and alternatively by 40,000-volt under- 
ground cables throughout, the total distance being 
38 route miles. In the former case the transmission 
costs per unit delivered in the receiving area are 
shown to be 0.0#2d. and in the latter 0.1185d. The 
copper basis is £)0 per ton, but the remaining figures 
are on a 1917 basis. In the paper compensating 
advantages of underground cables are set forth, such 
advantages, we mean, as strategic and climatic con- 
siderations. Tu comparison with the above figures, 
Mr. Pearce then gives the figure of 0.318d. per unit: 
as the estimated cosi delivered to feeders from future 
super-power stations operating on a 60 per cent. load 
factor, and 0.390. on a 40 per cent. load factor, coal 
being taken at 20s. per ton, capital £22 per kilowatt 
installed, and a 9 per cent. equated figure for interest 
and sinking fund. The figure of 0.318d. per unit 
with coal at 29s. is reduced to 0.273d. when coal 
drops to 15s. per ton. 

Finally, the paper gave detailed figures relating 
to the transmission of 100,000 kilowatts at 0.8 power 
factor distances of 10, 20, and 30 miles by overhead 
lines and underground cables. In the final summary, 
10,000 volts pressure is ruled out as an uncommercial 
proposition, and we get the following result for over- 
head lines in cost of transmission per unit delivered 
in the receiving area :— 


(a) At 60 Per Cent. Load Factor. 


10 miles. 20 miles. 30 miles. 
Volts. d. d. d. 
30,000 -053 We: 2s — 
60,000 049 0675 .. .087 

(b) At 40 Per Cent. Load Factor. 

10 m les. 20 miles. 30 miles. 
Volts. d. d. d. 
30,000 we: 662s see 147 
60,000 - 068 -093 .120 


With underground mains the relative figures are :— 
(a) At 60 Per Cent. Load Factor. 


10 miles. 20 miles. 30 miles. 
Volts. d. d. d. 
30,000 .. 0.0632 0.0998 0.136 
60,000 .. 0.0566 0.0827 0.108 
(b) At 40 Per Cent. Load Factor. 
10 miles. 20 miles. 30 miles- 
Volts. d. d. d. 
_ 30,000 .. .. 0.0886 0.138 0.181 
60,000 .. .. 0.0815 0.118 «- 90.154 


In conclusion, Mr. Pearce gave two illustrations to 
demonstrate how a very small reduction in the super- 
station costs resulted in a very appreciable increase 
in the transmission mileage. In the first case a 
reduction in the price of coal of 25 per cent.—viz., 
20s. to 15s.—increased the transmission distance from 
16.8 miles to 28.5 miles, and in the second -case from 
22.4 miles to 39.1 miles. If, therefore, owing to 
exceptionally favourable location or from other 
reasons, the cost of coal at super-stations eould be 
appreciably reduced, then long-distance transmission 
would take on quite a new aspect. This deduction 
emphasised the tremendous importance of an 
abundant supply of relatively cheap coal for the pro- 
jected super-stations. 

The other paper read on June 19th was by Bailie 
W. B. Smith, ex-convener of the Glasgow Corpora- 
tion Electricity Committee,which urged parliamentary 
action in placing the valuing and assessing of electrical 
undertakings on a uniform basis throughout the 
country. He also mentioned that certain asseesors 
are of the opinion that motors in consumers’ premises, 
which hitherto have not been rated, should be con- 
sidered as “ machines or plant for producing or trans- 
mitting first motive power.’ If that principle were 
adopted it would mean a special tax on electricity at 





prem 
the moment when the ory is all for cheap electricity, 
A resolution was passed bringing the whole question 
to the notice of the Government. 





Among the works visited at Ipswich was that of 
Messrs. Ransomes, Sims and Jefferies, who hope. 
in the course of a few months, to have mass production 
of Orwell electric vshicles in full swing. The site 
was, during the war, employed for the manufacture 
of aeroplanes and covers about 2} acres. Owing to 
the change over and to the inevitable troubles in 
obtaining raw materials and with labour, progress hag 
not been so rapid as was originally anticipated, but 
conditions are settling down, and the production of 
this entirely British-built electric vehicle, which hag 
already proved itself useful in the commercial field, js 
being proceeded with rapidly. 

Another works was Reavell’s, who, in developing 
their post-war programme, are shedding the manu. 
facture of such things as high-speed engines, vertical 
oil engines for country house lighting sets, &c., in 
order to concentrate on air compressors and com. 
pressed air equipments, thus facilitating the manu. 
facture of these products in larger numbers by mass 
production, which the firm is satisfied is the only way 
to deal with American competition. 








A Short Chronology of Locomotion.* 


By C. F. DENDY MARSHALL, M.A. 
No. Il. t—WATER. 


Pre-historic Rafts; dug-outs; canoes. 
times. 
3000 B.c. 


(about). 


The Egyptians used galleys rowed by 
twenty or more pairs of oars. Sometimes 
there were two masts, stepped apart, but 
joined at the top. 
The Phoenicians had “* bireme ” war-galleys 
with two tiers of oars. The Greeks used 
biremes and triremes with as many ‘as 
170 rowers. 
Rome began to be mistress of the seas, with 
huge galleys, carrying many banks of oars, 
one above the other. 
Columbus discovered America. 
was 230 tons. 
Vasco da Gama doubied the Cape of Good 
Hope. 
John Cabot discovered Newfoundland. 
It is recorded that in this year there were 
135 ships in England above 100 tons, and 
656 vessels between 40 and 100. The 
English Navy consisted of twenty-three 
vessels. 
Voyage and defeat of the Spanish Armada. 
There were 132 vessels, of which the larzest 
was ahout 1300 tons, thirty being below 
100 tons. 
Jonathan Hulls took out a patent for a 
steamboat. 
The Royal George, line-of-battle ship. She 
was over 2000 tons and carried 100 
guns and a crew of 750. 
The first submarine. Invented by Bushnell 
in America. It carried one man. 
An iron boat was built and launched on the 
river Foss in Yorkshire. 
Symington constructed a small steamboat, 
which ran on Dalswinton Loch in Scotland. 
Symington built the Charlotte Dundas, a 
paddle steam tug. 
Fulton built a submarine, the Nautilus, for 
Napoleon. It was propelled by manual 
wer. 
ulton’s steamboat, the Clermont, fitted 
with a Watt engine, made its first voyage 
on the Hudson. 
Henry Bell began running the Comet 
between Glasgow, Greenock and Helens- 
burgh. 
A steamboat began to ply between Liver- 
pool and Glasgow. 
The Savannah, steamboat, of 350 tons, 
made the voyage from New York to Liver- 
pool in twenty-five days. Under steam 
for only a portion of the time. The paddle 
wheels could be unshipped and carried on 
deck. 
City of Dublin Steam Packet Company 
inaugurated. 
Small vessels were built and tested on the 
Thames with screw propellers, designed by 
Smith and by Ericsson. 
The Austrian Lloyd Steam Navigation 
Company commenced operations. 
The Sirius steamed from Cork to New York 
in seventeen days. The Great Western 
arrived at New York a few hours later 
having come from Bristol in fourteen days. 
The Archimedes, a vessel of 237 tons, was 
built under Smith’s patent, to show the 
value of the screw propeller. 
Charter of the Royal Mail Steam Packet 
Company. 
Establishment of the Pacific Steam Navi- 
gation Company. 
Incorporation of the “ P. and O.” 
Launch of the Great Britain. Length 
522{t., 1000 horse-power. She was fitted 
with a screw propeller. 
Test of the Rattler and Alecto by the 
Admiralty, which finally established the 
superiority of the screw over paddle-wheels. 


700 B.c. 
(about). 


260 z.c. 
‘about). 


His ship 


1588. 


1736. 
1756. 


1775. 
1777. 
1788. 
1801. 
1801. 


1807. 
1812. 


1815. 
1819. 


1823. 
1836. 
1837. 
1838. 


1838. 


1839, 
1840, 
1843. 
1845. 


1845, 





z) An obvious slip occurred in Part I. of this chronology under 
1892. The Great Western broad gauge was, of course, 7ft.— 
actually 7 feet and one-quarter of an inch—not 6ft.—-Ed. Tur EB. 


t No. I. appeared June 20th. 
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1847. 


1851. 
1854. 


1854. 
1856. 


1857. 
1858. 
1859. 


1859. 


1861. 


1862. 


1864. 


1869. 


1881. 
1883. 


1884. 
1888. 
1893. 
1894. 
1898. 


1906. 
1907. 


1914. 
1911. 


1916, 


B.C, 
365 (about). 


A.D, 
1260 (about). 


1500. 


1643. 


1660, 


1679, 


1680, 


1766. 


1783. 
June 5th. 


1783. 
Aug. 27th. 


1783, . 
Sept. 19th, 


1783. 
Oct. 15th. 








Commencement of the Hamburg-Amerika 
Line. 

The screw adopted by P. and O. 

Armoured floating batteries were laid down 
in England, France, and the U.S.A, 

John Elder successfully used a compound 
engine for marine work. 

The Persia, the first iron steamer placed on 
the Atlantic service by the Cunard Com- 
pany (paddle). 

Commencement of the North German 
Lloyd. 

Launch of the Great Eastern, designed by 
I. K.-Brunel. Length 688ft., displacement 
32,160 tons, horse-power 11,000, with 
screw and paddles. 

The Connaught, Ulster, Leinster and 
Munster began carrying the Irish mails. 
They were paddle boats, capable of 18 knots. 
La Gloire, the first sea-going armour-clad 
vessel, was built for the French Navy. 

The Warrior, the first British iron battle- 
ship: 8830 tons displacement, 6000 indi- 
cated horse-power, 14} knots. 

The China, the first Cunard screw liner, 
commenced running; tonnage 2539, indi- 
cated horse-power 2250, average speed 13.9 
knots. 

During the American Civil War the sub- 
marine David blew up the Federal frigate 
Housatonic, going down with her victim. 
She was propelled by the manual power of 
eight men. 

Two remarkable voyages by sailing ships 
are worthy of record—that of the Sir 
Lancelot, from Foo-chow to Deal in 88 days, 
and the Thermopyle, Gravesend to Mel- 
bourne in 62 days. 

Opening of the Suez Canal. 

The Batavia, the first compound Cunarder. 
The Oceana, the pioneer steamship of the 
White Star Line. 

The first triple-expansion marine engine 
was fitted in the Propontis. 

The Holland submarine. The motive power 
was a petroleum engine. 

The Servia, the first steel Cunarder. 

The Nordenfeldt submarine. Driven under 
the surface by steam storage. 

Cunard liners Umbria and Etruria; tonnage 
8127, horse-power 14,500, speed 19 knots. 
The White Star adopt twin screws. 
Cunard liners Campania and Lucania ; 
tonnage 12,952, horse-power 30,000, speed 
22 knots. 

Opening of the Manchester Ship Canal. 
The Turbinia, the first vessel fitted with 
turbine engines. 

The Dreadnought: 17,900 tons displace- 
ment, 23,000 horse-power (turbines), 21 
knots, ten 12in. guns and twenty-seven 
small quick-firers. 

Cunard liners Lusitania and Mauretania ; 
turbine engines, length 790ft., displacement 
42,000 tons, horse-power 70,000, speed 26 
knots. 

Opening of Panama Ship Canal. 
Ocean-going Diesel engined ship Vulcanus, 
1900 tons displacement, 500-B.H.P. 
German submarines cross the Atlantic. 


111t.—AIR. 


Automaton dove made by Archytas of 
Tarentum. Said to have flown, but the 
principle employed is not known for cer- 
tain ; the probabilities are that it was by 
means of heated air. 

Roger Bacon described his scheme for 
navigating the air. He suggested a large 
hollow ball of copper wrought extremely 
thin, filled with ‘‘ ethereal air of liquid fire,” 
by which presumably hydrogen was meant. 
Leonardo da Vinci sketched various forms 
of flying machines, some with wings, others 
with screws. 

Torricelli discovered the weight of the air, 
and invented the barometer. 

Wilkins, Bishop of Chester, published a 
book called ‘* Daedalus, or Mechanical 
Motions,” enumerating ‘‘ the several ways 
by which flying hath been or may be 
attempted.” 

Father Lana published a description of a 
machine supported by hollow balls of metal 
from which the air was to be exhausted. 
Posthumous publication of a work by 
Borelli called ‘“*‘ De Motu amimalium,”’ 
dealing with the flight of birds, and setting 
out reasons why man will never be able 
to fly by his own strength, nor by means of 
exhausted metallic vessels, 

Cavendish produced hydrogen, which he 
called “* inflammable air,’’ and determined 
its specifie gravity. 

The Brothers Montgolfier sent up a fire 
balloon at Annonay, near Lyons, 35ft. in 
diameter, weighing 300 lb., to a height of 
about 6000ft. 

A hydrogen balloon of similar dimensions 
was sent up from the Champs de Mars, near 
Paris. It rose a little over 3000ft. in two 
minutes, where it entered the clouds, falling 
about three-quarters of an hour later at a 
village 15 miles away, where it was attacked 
and destroyed by the horrified inhabitants. 
The Montgolfiers sent up a fire balloon 
from Versailles, carrying a sheep, a cock, 
and a duck, which reached the ground after 
a flight lasting eight minutes and attaining 
a height of about 1400ft. 

Pilatre de Rozier ascended in a captive 
Montgolfiére, as the hot air balloons were 
then called. 





1783. 
Nov. 21st. 


1783. 


Dee. Ist. 


1784. 
Aug. 27th. 
1784. 
Feb. 22nd. 


1785. 
Jan. 7th. 


1785. 
June 15th. 


1793. 


1793. 


1797. 


1804, 


1804. 


1809. 


1810. 


1811. 


1812. 


1812. 
1817. 


1819. 


1821. 
1836. 


1837. 


1843. 


1843. 


1848. 
1849. 


1849. 
1852. 


1859. 


1860 (about). 


1861. 


1862. 


1862. 


1863. 


1866. 
1868. 
1870. 


The first free flight; de Rozier and the 
Marquis d’Arlandes successfully accom- 
plished a flight of four miles in about 
twenty minutes. : 

First ascent in a hydrogen balloon by MM. 
Charles and Robert. From Paris to Nesles, 
a distance of about 27 miles. Here Robert 
alighted, and Charles went up alone to an 
estimated height of about 10,000ft., and 
descended in safety. 

First ascent in Great Britain, by Mr. Tytler, 
at Edinburgh, in a Montgolfiére. 

A hydrogen balloon, 5ft. in diameter, was 
sent up from Sandwich in Kent, and was 
picked up near Lille three and a-half hours 
afterwards. 

M. Blanchard and Dr. Jeffries crossed the 
Channel from Dover to the Forest of Guines, 
near Calais, in a hydrogen balloon. 

Pilatre de Rozier and M. Romaine were 
killed in an ascent with a balloon in which 
the rival principles of Charles and Mont- 
golfier were combined ; as might have been 
expected, it caught fire. 

Blanchard made the first parachute descent 
from a balloon, which was not, however, 
quite successful, as he broke a ley. 
Formation of a French military aero- 
static establishment at Meudon. 

First use of a balloon in warfare, at the 
Battle of Fleurus, where the obecrvations 
thus obtained contributed materially to 
the victory of the French over the 
Austrians. 

Garnerin made the first successful para- 
chute descent from a height of about 
2000ft. 

Kuparento ascended from Warsaw in a 
Montgolfiére, which caught fire at a great 
height, but saved himself by descending 
in a parachute. 

Aseents by Gay Lussac and Biot, during 
which systematic scientific observations 
were made, the height obtained being 
23,000ft. 

Publication of a remarkable paper by Sir 
George Cayley on “ Aerial Navigation.” 
This was a century before its time. 
Publication of “‘ A Treatise upon the Art 
of Flying by Mechanical Means,” by 
Thomas Walker, portrait painter, Hull. 
This is of-little value. 

James Sadler ascended at Birmingham, 
and is stated on a medal to have travelled 
upwards of 112 miles in 1 hour 20 minutes. 
On entering Moscow the French found in 
the castle of Voronzoff a large aerostat 
hearing many thousand pounds of gun- 
powder which was to have been launched 
upon them, but had refused to ascend. 
Count Zambeccari killed in a Montgolfiére. 
Mr. Windham Sadler crossed the Irish 
Channel from Dublin to Holyhead. 

Madame Blanchard ascended at night 
from the Tivoli Gardens, Paris, carrying 
fireworks. The balloon caught fire, and she 
was killed. 

Charles Green uses coal gas instead of 
hydrogen. 

Voyage from London to Weilburg, in the 
duchy of Nassau, by Messrs. Hollond, 
yreen and Mason. The balloon was called 
““ The Great Nassau,” and was the vehicle 
of a large number of journeys. 

Cocking’s fatai parachute descent. 
Proposal of an “ aerial ship ’’ by Henson. 
This would have been a true aeroplane. 
Trials with a model were unsuccessful. 
John Wise petitions Congress for funds 
to enable him to build a balloon to cross 
the Atlantic (without effect). ; 
John Stringfellow makes a model steam- 
driven aeroplane which flew. 

Passage of the Alps in a balloon by M. 
Arban; Marseilles to Turin, 400 miles in 
eight hours. 

The Austrians employed reconnoitring 
balloons before Venice. 

The first successful dirigible balloon was 
made by Henri Giffard (the inventor of 
the injector). It was cigar shaped, about 
150ft. long, and was driven by a steam 
engine. On his first flight he. travelled 
through the air at from five to seven miles 
an hour, and rose nearly 6000/t. 

The French employ balloons in the Italian 
campaign. 

Le Bris succeeds on several occasions in 
gliding with a machine modelled on the 
lines of an albatross. 

Balloons employed by the Federal forces 
in the American Civil War. 

The British Association decide to employ 
balloons for purposes of meteorological 
research. In consequence of this, the 
scientific ascents of Messrs. Glaisher and 
Coxwell were made, during one of which a 
height of 37,000ft., or seven miles, is said 
to have been attained. 

Experiments by the military authorities 
at Aldershot, which led to nothing. 

M. Nadar constructed a huge balloon, 
“*Le Géant,” hoping thereby to make 
sufficient money to embark on _ experi- 
ments with a helicopter. 

Foundation of the Aeronautical Society of 
Great Britain. 

Exhibition of the Aeronautical Society at 
the Crystal Palace. 

Use of balloons during the siege of Paris. 
Sixty-four were sent up, of which fifty- 
seven fulfilled their mission; 155 persons 
left Paris, together with 9 tons of despatches 
and 3,000,000 letters. The return corre- 
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spondence was carried by pigéons taken 
up in the balloons. .In opposition to these, 
Krupps produced the first anti-aircraft 
guns, after which the balloons were sent 
off at night. One came down in Norway. 
During the Franco-Prussian War the first 
aerial battle took place between a French 
and German balloon, in which the former 
was victorious. 

Dupuy de Léme constructed a dirigible 
propelled by a screw driven by man power. 
Appointment of a Committee by the British 
Government to inquire into the use of 
balloons in warfare. 

First flight of a balloon in a circle, returning 
to the starting point, by MM. Krebs and 
Renaud in a cigar-shaped balloon propelled 
by electricity. 

First use of a balloon in warfare by the 
British Army, at Suakin. 

Clement Ader made the first flight of a man- 
carrying power-driven aeroplane for a 
distance of 164ft. 

Trial and abandonment of Sir Hiram 
Maxim’s steam aeroplane.- 

Chanute’s gliding experiments in the 
United States. He used a biplane form. 
Lilienthal killed in the course of gliding 
experiments. 

Andrée’s fatal Polar. expedition. 

Langley produced’ a successful model 
steam aeroplane in the U.S.A. A 
full-sized machine was afterwards built on 
the same lines. 

Trials in Germany of the Parseval kite 
balloon. 

Construction of the Schwarz “ all-alumi- 
nium ”’ dirigible. It was wrecked at the 
first flight. This was also noteworthy as 
being the first application of the petrol 
motor. 

Ader flies nearly 1000ft. on a steam-driven 
aeroplane. 

Fatal accident to Percy Pilcher when flying 
on a“ glider.” 

The first Zeppelin airship completed. 
Length 410ft., diameter 39ft. It was pro- 
pelled by two Daimler motors of 16 herse- 
power. Speed 17 miles per hour. 

Santos Dumont won the Deutsch prize of 
100,000f. by flying round the Eiffel Tower 
in an airship. 

Severo killed flying in his airship over Paris, 
Lebaudy airship, 185ft. long, 32ft. dia- 
meter, 40 horse-power motor, 24 miles per 
hour, 

First flight of the Wright brothers with 
power. 

Maloney came down safely on a Mont- 
gomery glider from a balloon at a height of 
4000ft. 

First successful public flight with a power- 
driven aeroplane, by Santos Dumont. 
Farman makes a circular flight of 1 kilom. 
Bleriot flew the Channel. 

Paulhan flew from London to Manchester 
with only one stop. 

German airships attacked Great Britain. 
Tn this year offensive operations by aircraft 
became an important branch of hostilities. 
Zeppelin destroyed by Warneford in an 
aeroplane, at a height of 6000ft. 

Flight from Cairo to Karachi in a Handley- 
Page aeroplane; 2548 miles in 36 hours 
flying time. 

An altitude of 30,500ft. attained by Capt. 
Andrew Lang and Lieut. Blowes on a 
biplane near Ipswich. 

Non-stop crossing of Atlantic (Newfound- 


- land—Treland). by. Aleock and Brown on 


Vickers-Vimy Biplane. 








COIL BOILER EXPLOSION. 





Tuer Board of Trade report on the explosion of a small 
coil boiler used for heating a coffee-house in Birmingham, 
which has just been issued, emphasises the danger which 
may arise when such an installation is allowed to get cold, 
in the winter, and is then lit up too hastily. The boiler 
in question comprised a coil of pipe 1}in. outside diameter 
by fin. bore, and was connected directly with a pipe 
running round the room to be heated. The coil was fixed 
immediately over and round the fire. The fire was let 
out on a Saturday and re-lit the following Monday. In 
the interval there had heen a severe frost. The boiler 
exploded about twenty minutes after the fire was lit, the 
butt-weld of the top coil opening foralength o! 3ft. 6in. 
and to a width of 3in. It was fairly obvious that the cir- 
culating pipe in the coffee-room had become frozen, and 
that ice had provided a restriction which caused the 
pressure in the boiler to rise above an amount which the 
coil could withstand. In commenting on the explosion, 
the Engineer Surveyor-in-Chief of the Board remarks :— 
“‘In frosty weather the fires of heating apparatus should 
not be allowed to go out overnight, but if arrangements 
cannot be made to give effect to this precaution, the 
temperature of the boiler should not be allowed to become 
greater than can be borne by the hand, after the fire is 
lighted, until it is seen that the circulation in the pipes is 
not obstructed. The temperature of the pipes should also 
be observed from time to time, and if the return pipe 
becomes hot before, or at the same time as, the flow pipe, 
it shows that the pipe is choked, and the fire should 
therefore be withdrawn. Relief valves’ and¥pressure 
gauges are useful adjuncts for enhancing safety in working 
these apparatus, but they are not infallible, and their 
presence may prompt a feeling of security which is not 


warranted. 


Explosions such as this, however, would be 


obviated by the exercise of ordinary care and intelligence 
on,the part of the attendants.” 
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Some Points in the Manufacture 
of Files.* 


By GEO. TAYLOR, Sheffield. 
(Concluded from page 606.) 
Curtine. 


ALTHOUGH there was formerly great controversy as 
to the respective merits of the hand and machine-cut file, 
little interest is now taken in the subject. The machine- 
cut tooth is more regularly formed, but does not vary in 
shape from the hand-cut. tooth to any great extent. In 
the important part of the tool, the cutting edge and angle, 
there is little or no difference. This question of angles 
is extremely interesting and important, because the rake 
of the tooth depends on the angle of whetting of the chisel 
in conjunction with the angle of inclination of the bed on 
which the file rests, or the machine head in those cases 
where the bed is horizontal. 

All commercial files, with the exception of certain milled 
varieties, have teeth which slope more or less backward. 
Fig. | may be taken as a fair sample of the teeth to be 
found on such files, the arrow indicating the direction in 
which the file is intended to move. The greatest negative 
rake we have measured was 24 deg. and the greatest posi- 
‘tive rake 7 deg. 

When first the question of the rake of file teeth began to 

be investigated there were many protestations that the rake 
was positive and not negative. The absurdity of making 
files with backward sloping cutting edges was quite fully 
realised ; nevertheless, when the files were examined the 
teeth were found to have a negative rake. A tool with a 
negative rake may scrape, if itis sharp, but it cannot cut. 
The teeth of a file may be looked upon as a gang of small 
cutters, and like the teeth of the milling cutter, they should 
be formed with a positive rake. The amount of rake would 
naturally be determined according to the kind of work 
the file is put to. For broad surface filing it would be 
best to use a file with a greater positive rake than would 
be necessary om narrow surface work. 
It is a most difficult matter, even on a single cut file, to 
determine by the unaided eye whether the rake of the 
teeth is positive or negative. A most useful indication 
is the relative amount of resistance offered to the thumb 
and first finger as they are drawn on opposite sides along 
the file from point to tang. The value of this test is largely 
a matter of experience, and even then may be deceptive. 
The most accurate method of measuring the rake is tc 
make a section and take an enlarged photograph, but this 
involves the destruction of the file. Fairly satisfactory 
results can be obtained, however, by the use of the instru- 
ment illustrated in Fig. 5, if the following directions are 
observed: Blacken a portion of the file over a candle 
flame. Place the base A of the instrument over the 
blackened portion so that it stands at right angles to the 
upeut. Take the fine needle E and make a bright mark 
along the bottom and close up to the face of the teeth ; 
the use of the lens enables this to be done with considerable 
accuracy and uniformity. Whilst the mark is being made 
and the tube B is tilted forward the face of the tooth can 
be seen. Now rotate the tube slowly backward until the 
line at the base of the teeth just disappears from sight. 
This happens when an imaginary line passing through the 
small eye aperture C and the centre of the lens D lies along 
the face of the tooth. A pointer attached to the tube and 
moving over the protractor scale gives the inclination of 
this imaginary line to the vertical, and indicates to what 
extent the rake of the tooth is plus or minus. The ques- 
tion of the rake has been dealt with out of its rational order, 
because 1t is the most important item the manufacturer 
has to settle in relation to the shape of the file teeth. 

The overcut should be considered previously to the 
upeut, as its object is to provide a number of furrows 
which will divide the subsequent upcut into a convénient 
number of separate teeth, and we can imagine that the 
shape and also the size of the furrows might be allowed to 
— considerably without. impairing the efficiency. of the 
teeth. 
gated experimentally. From certain experiments I have 
made, although uncompleted, I am convinced that varia- 


tion from the present standard will lead to the production. 


of files whose cutting efficiency is considerably higher than 
that obtaining at the present time. The number of teeth 
per inch in the overcut as compared with the upcut must 
be considered very carefully, as it certainly has an impor- 
tant bearing on the efficiency of files. 

The shape of file teeth as viewed from the face is deter- 
mined by the overcut. Now it is customary to smooth 
down the ridges raised during the process of overcutting, 
either by filing them or by the use of an emery wheel. 
This is a process where the greatest care and attention is 
needed, because its influence is second in importance only 
to the rake. Unfortunately, this is one of the points most 
often overlooked, and very, very carelessly dealt with. 
It is the source of almost infinite variation in the shape of 
file teeth, and no attempt has been made, so far as the 
author is aware, to standardise the operation 

If the ridges are made too flat the metal does not rise 
into a proper tooth when the file is upcut, and when the 
teeth of such files are examined one sees clearly—Fig. 2, A 
—that such teeth may be strong but they are not sharp, 
and the file will need to be pushed by a strong man if it is 
to be used on broad surface work. On the other hand, if 
the upcut is filed insufficiently the tooth formed by the 
upcut will flow into a sharp point, as illustrated in Fig. 2,B. 
This form of tooth is much too delicate for general use, 
and although it may cut well on broad, flat surfaces like 
lathe beds, this particular file when tested with the Her- 
bert machine on the standard. Herbert bar, cut faster than 
any file the author had seen, but did not last long. When 
the overcut is filed down, no matter whether it be by means 
of a file or emery wheel, the ridges should be left with 
smooth tops. The scoring action of both file and emery 
wheel is detrimental to the finished file, in so far as a 
tendency is given for the teeth to develop cracks. Great 
variation exists in this respect between files made by differ- 
ent firms, and there is no remarkable unformity in files 
made by the same firm. The author does not presume to 





* Abstract of paper read at the annual meeting of the Tron 
and Steel Institute, May 8th and 9th, 1919. 


I am not aware that this point has been investi- 





state to what extent the overcut should be filed. That 
would depend more or less on the varying degrees of hard- 
ness in the file: blanks and the force of the blow exerted, 
and the overcut would have to be filed accordingly. 

The next point to consider is the upeut, which serves to 
make the metal flow up into the final tooth shape. If a 
file has blunt teeth it is an extravagant waste of both 
energy and time, and no matter how little has been paid 
for it, it is likely to be a dear article. The shape and rake 
of file teeth should, without doubt, differ according to the 
kind of work upon which they are to be used, but in every 
case where it is intended that a file should be used as a 
cutting tool the teeth should have a positive rake. To do 
this the cutting angle of the chisel must be whetted to 
such a degree that, taken in conjunction with the angle of 
bed or machine head, a forward tooth will result. By way 
of example we will suppose that the machine bed is sloping 
at an angle of 15 deg. and we desire to produce a positive 
rake of 5 deg. It is obvious, therefore, that we must whet 
the chisel to form a cutting angle of 10 deg. on that side 
which raises the face of the tooth: 15 deg. — 10 deg. = 
5 deg. This is one of the most important problems in 
file manufacture, and no satisfactory solution can be 
obtained until machines are installed in factories for whet- 
ting chisels to any desired angle. 

There remain now to be considered the three important 
questions of (1) angle of clearance ; (2) inclination of the 
angles of overcut and upcut to the axis of the file; and 
(3) the number of teeth per inch. With regard to the 
clearance angle, the author is in complete agreement with 
Mr. Edward G. Herbert, and cannot do better than quote 
his remarks on this point in eonjunction with the diagrams 
in his paper on “ The Testing of Files and Tool Steel.” 
Mr. Herbert says :— 

‘“* The slope of the back face of the tooth or clearance is 
very difficult to measure, because it is not a plane surface 
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FIG. 5 


—see Fig. 3. It is probably very important in relation 
to the durability and to the total output of work. 
which has worn out has the ends of its teeth flattened or 
rounded. When the area of contact of the teeth with the 
work attains a certain value great pressure is required to 
cause the teeth to penetrate the metal. The amount of 
work that can be got from a file therefore depends largely 
on the volume of tooth available for wear before this 
limiting area is attained. Fig. 3 shows two file teeth with 
different clearance angles. The part of the tooth available 
for wear is shaded, and it is evident that the tooth with 
greater clearance presents a much greater volume of tooth 
for wear before the limiting or slipping area is presented to 
the work. There is a limit to the amount of clearance that 
can be safely given, because the tooth must not be left so 
weak as to break under working conditions. . . . 

“* Examination of the files shows that these angles are 
extremely variable, and it is certain that uniformly satis- 
factory results cannot be obtained unless correct angles 
are ascertained and maintained by means which will leave 
no scope for variation of judgment on the part of the work- 
man.” 

The inclination of the overcut and upcut to the axis of 
the file has considerable influence on the efficiency of the 


A file |’ 





tool, and in this t the variations that exist, not onl 
amongst files of different makes, but also amongst files b 
the same maker, are very t. y 

It may be said that the inclination of the overcut fixes 
the position of the teeth in relation to each other, and that 
of the upcut fixes the angle at which the face of the tooth 
is presented to the work. The ible variation in the 
inclination of the overcut and the upcut to the axis of 
the file can be advantageously manipulated to produce 
files to cut particular kinds of metal. If the upcut lies 
obliquely across the file the. filings will be scraping. but jf 
the file tooth lies squarely across the file then the filings 
have the shape of a volute spring, like the turnings from g 
lathe. But in either case, if the tooth has a large negative 
rake the filings may be shapeless scrapings. 

The number of teeth per inch and the ratio between 
overcut and upcut are also factors in the efficiency of th. 
file. Variations of both factors within fairly large limits 
may be made without the efficiency of the file suffering, 
Sufficiont experiments, however, have not been made jn 
the ratio variations to enable any standard to be accepted 
as the most satisfactory. Mr. Herbert is right when he 
says: “ The ratio may prove to be one of the most 
important factors in file efficiency.’ The difference jp, 
the efficiency of the two sides of a file may arise, and does 
arise, from a combination of causes. These may be 
enumerated as follows :—(1) Unequal blow of the chisel ; 
(2) unequal filing of the overcut ; (3) unequal whetting 
of chisel ; (4) working too long with chisel ; (5) the effeci 
of the file bed ; and (6) the variation in grinding ; that is, 
the more or less complete removal of the decarburised 
envelope. Furthermore, the cutting edges of a file may 
not always lie in the same plane along the 6in. of its length 
tested. : 

All machine cutting, at any rate in this country, is 
executed from point to tang. After cutting a tooth the 
chisel is withdrawn from the impression made and the 
traverse of the machine bed brings the blank forward to 
receive the next blow. If the chisel has not quite cleared 
the tooth before the bed moves forward it catches on the 
tooth and bends the extreme tip of it backwards. Many 
of the newer forms of file-cutting machines are continuously 
fed forward by a screw instead of the older form of ratchet 
motion. When the machine bed is being fed forward 
continuously the chisel must always be withdrawn against 
the face of the newly formed tooth, and the pressure 
between the two is the force with which the bed is being 
fed forward. On hard steels the tooth may resist this 
pressure without being bent backwards, but on soft steels 
the tips of the teeth would be very apt to become pushed 
backward without being able to spring again into normal 
shape... The following particulars refer to two files taken 
from the same batch. They were cut by the same man on 
the same machine with the same tools, and both were 
intended to have a rake of minus 5 deg. The efficiency 
of the two sides of the same file were fairly concordant ; 
that is, both sides of file A did badly and both sides of file B 
did well, when tested on the Herbert machine and bar. It 
was only after the tested files had been sectioned and 
photographed that their curious behaviour was explained. 
The cutting edge of A-—Fig. 4—has had the original 
negative rake increased, and that of B has been trans- 
formed into a tool with a very efficient positive rake. 

The obvious means of avoiding the resulting undesirable 
form of tooth is to cut the teeth progressively from tang 
to point. By doing this the chisel will not pass up the 
face of the tooth and cause the tip to bend backwards. 


HARDENING. 


In modern practice there are two methods of heating 
files for hardening: one by means of breeze fires, which 
we may call the old way, and the newer way by means of 
the lead bath. The lead may be heated by cokes or by 
gas, and there can be little doubt that uniformity of heat- 
ing is obtained more easily in this way than in the hearth. 
Besides being cleaner, the lead bath is more manageable. 
To get the best results it is advisable to use pyrometers 
either of the “‘ Sentinel ” or ‘‘ Indicator ’’ type. A method 
of using *‘ Sentinel” indicators is described, and, in con- 
clusion, the author pleads for a definite and organised 
system of working in the manufacture of files—a system 
which will ensure a reliable quality of steel always obtain 
able, and the production of blanks of uniform size and 
quality. 

Scientific investigation throughout the whole of the 
processes is urgently needed, and makers ought to establish 
research rooms in their factories for that p se. If it 
is considered undesirable that this should be done in each 
factory, it is suggested that the Manufacturers’ Association 
should agree to establish a central research laboratory well 
fitted with every convenience for conducting experiments 
under the charge of a well-qualified manager. The results 
obtained would then be available for all. manufacturers, 
and we could reasonably look forward to a great improve- 
ment in the efficiency of the file and the methods of pro- 
duction. This would mean that the English file trade 
would receive a great stimulus, a thing we desire and hope 
to see, 








A NEw and promising field of opportunity the war has 
opened to the mechanical engineer is that of the drainage 
of the vast tracts of marsh land in the country. Com- 
missioners of Sewers are at present confronted with be- 
tween four and five years’ arrears of work in making out 
and clearing the channels which form the arteries of the 
land drainage systems of the areas under their jurisdiction. 
and with labour scarce and at an impossible premium for 
the class of work required they are naturally turning to 
the mechanical engineer in the hope of discovering some 
device by which the situation can be dealt with economic- 
ally as well as efficiently. What is wanted, writes a corre- 
spondent, is an apparatus working under its own power which 
can handily move along sewers of varying widths and 
courses, lift the silt from the bed and deposit it clear on 
the banks. Whether this is accomplished by the scoop. 
grab, or suction principle does not matter so long as the 
work is efficient and economical, and as Commissioners 
in all parts of the country are making active and even 
anxious inquiries for a suitable appliance, the engineer 
who can fill the bill and place on the market a machine 
covering the requirement is assured of a highly successful 
venture. 
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’ but it had to be postponed owing to the war. The 





June 27, 1919 


THE ENGINEER 


627 








—— 





. 


The Royal Agricultural Show, 


No. L 


Tus is the third time that the Royal Agricultural 
Society has held its annual Show at Cardiff. The 
first occasion was in 1872, and the second in 1901. 
The third Show should have been held there in 1917, 





competition consists of placing and fitting up the 
timber in such a position as it would be placed under 
ground for the support of the sides and roofs in con- 
nection with the different underground roads and 
workings. The time occupied in erecting and the 
quality of the work will be important features govern- 
ing the competition. There are sixty-three entries 
for these competitions, and it is anticipated that there 
will be considerable interest manifested in them on 
the last two days of the Show. 





features of the Royal Shows, and the present exhibi- 
tion is no exception in this respect. There are pro- 
bably more tractors of this type than at any previous 
Show, and what is more satisfactory to note is that 
the machines are almost all of British manufacture. 
The palm for originality of design must be awarded to 
a three-wheel driven machine made by the D. L. Motor 
Manufacturing Company, Limited, Motherwell, N.B. 
As will be seen from the illustrations—Figs.. 1 and 2— 
this tractor is of unique design, inasmuch as all the 





= 








FIGS. 1 AND 2—THREE-WHEELED TRACTOR—THE D.L. MOTOR MANUFACTURING 


Show ground this year covers 110 acres, as compared 
with 90 acres in 1901, and it is practically on the same | 
admirable site, consisting, as it does, of the recreation 
ground adjoining the Sophia Gardens and a portion 
of a farm belonging to the Marquis of Bute. The 
planning of the yard differs considerably from the 
customary arrangement, and the exhibition is sub- 
divided into sections more or less complete in them- 
selves. On passing the turnstiles the visitor enters 
the implement yard, to the right of which is most of the 
machinery in motion, while surrounding this section 
are the exhibits of seeds, fertilisers, &c. In the 
implement: yard are 371 stands, eccupying 11,209 
lineal feet of shedding of various descriptions, in 
addition to open space, and the number of entries in 
this department is 3918—a considerable increase on 
the Manchester Show of 1916, which was, it must be 
remembered, however, held under difficult conditions. 

This year over £11,000 is offered in prizes, but 
beyond the Society’s silver medals for new} imple- 
ments, no prizes are offered in the implement section. 
Nevertheless the number of entries for these coveted 
medals is larger than usual. On referring to the 
catalogue we note that no fewer than eighty-one new 
“implements” are shown, comprising the latest 
improvements in things mechanical as applied to the 
farm. Special features have been made this year of 
flax production and forestry. For several years before 
the outbreak of war the British Flax and Hemp 
Growers’ Society was engaged in studying the 
possibility of reviving the flax and hemp growing 
industries, and on several occasions arranged an 
exhibit at the “‘ Royal,” to illustrate the scope of its 
work, and the flax products which had been prepared 
inthis country. In the latter part of 1917 the cireum- 
stances of war made it necessary further to develop 
the production of flax as an emergency measure, in 
view of a possible shortage of flax seed and flax fibre. 
The Board of Agriculture then stepped in, absorbing 
the above society, and forming a special flax-pro- 
ducing branch. As a result some 12,000 acres of flax 
were grown in this country as a fibre crop. The seed 
has been removed at twenty-five de-seeding stations, 
and at the present time some thirteen factories are in 
process of erection for dealing with the resultant 
straw. The three flax mills operated by the society 
have been maintained and extended, and the pro- 
ducts from them are on view at Cardiff. It is hoped 
to establish the flax-growing industry in the original 
localities selected, namely, Somerset and Yorkshire, 
as well as in Suffolk, Fife, and in the neighbourhood | 
of Peterborough. . Flax mills are being erected in all 
those centres. 

In connection with the forestry exhibition a com- 
petition has been arranged for plantations and wood- 
land estates in the counties of Glamorgan, Brecon, 
Pembroke, Carmarthen, and Cardigan. As part of 
this competition the South Wales Coal Owners’ 
Association is offering a gold medal to the estate 
which made the best contribution of pitwood during 
the war, in proportion to the area of woods. At the 
request of representatives of the Colliers’ Unions, 
arrangements have been made for timbering com- 
petitions to be held in the Show yard. These com- 
petitions have attracted a good deal of attention at 
both the “Royal” and Bath and West of England | 
Societies’ shows when they have been held in colliery 


| those of peace. 


From whatever point of view the implement section 


| is regarded, the engineering side of the Show this year 


compares very favourably with most of its prede- 
cessors, and this despite the fact that most of the 


| exhibitors until a few months ago were in a state of 


transition due to the change over from the production 
of guns, shells, and other death-dealing devices, to 
Most of the firms, during the war 
period have obtained much valuable manufacturing 
experience, which probably accounts for a compara- 
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FIG. 3—30-H.P. NATIONAL GAS PRODUCER 


tive absence of “ show finish *’ on many of the exhibits. 
This is a tendency that is bound to develop with 
increasing competition. Superfluous operations, 
where not essential to the successful operation of 
mechanicalappliances, will have to be rigidly excluded 
if the cost of production is ever again to be brought 
down, for the high prices at present ruling can scarcely 
be permanent. 

Oil engines and tractors driven by petrol and 
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| wheels are drivers, and the weight is equally distri- 

buted over them when the machine is at work. The 
| wheel arrangement gives a three-point contact. with 
| the ground, the concave rear wheel stabilising the 
| structure which is pivoted on the front axle: The 
| weight of the tractor is 3600 Ib. and the engine is rated 
at 25 brake horse-power. It has four cylinders 4tin. 
by 5}in. The wheel base is 6ft. 3in., the total width 
is 5ft., and the height 4ft. 10in., the length over all 
being 11ft. The front wheels are 3ft. 3in. diameter 
by Qin. face, the back wheel being the same diameter 
witha 12in.tread. All three wheels are driven direct 
through transmission gear from the gear box behind 
the engine, and there are two forward speeds and one 
for reversing. No differential gear is required, the 
final drive from the two-speed gear box being effected 
by bevel gears on the front and back axles. An 
ingenious compensating device on the front wheel hubs 
gives the required accommodation for turning, so that 
the wheel describing the largest radius over-runs on 
a ratchet, leaving the other two. which describe 
smaller ares, to exert the power for turning. All the 
controls are within easy reach of the driver, and a self- 
lifting plough can be operated by a foot lever. Another 
new feature is the drawbar, which can be altered in 
position laterally by a lever at the driver’s seat to 
correct any error that may occur in side draught, an 
arrangement which is useful when ploughing across 
a slope. The machine is fitted with a belt pulley 
and shaft for driving stationary machinery, and is 
very stiffly built. The travelling speeds are 3 and 5 
miles per hour, and it is claimed that the tractor can 
haul a three-furrow plough. This tractor is entered 
for the Society’s silver medals. 

Another tractor that is new to these Shows is shown 
by Blackstone’s, of Stamford. It is of the caterpillar 
type, propelled by a vertical three-cylinder paraffin 
engine of the cold starting type. The cylinders are 
5in. diameter by 6}in. stroke, and the power of the 
engine is transmitted to the driving axle through a 
clutch and spur gearing, giving two speeds. The 
machine is steered by means of ¢ontrolled differential 
gearing. Another peculiar feature of this tractor is 
that no reversing“gear is provided. Reversing is 
effected by stopping and reversing the direction of 
rotation of the engine itself. On Messrs. Blackstone's 
stand is also to be seen anew combined swath turner 
and rake fitted with an improved system of controlling 
gear for keeping the spring tynes upright. 

Crossley Brothers, Limited, Openshaw, Man- 
chester, have a comprehensive. exhibit comprising 
gas engines, suction gas plants, horizontal oil engines, 
and a vertical 24-kilowatt electric lighting set. Of 
these, the newest is the vertical lighting set, which 
may be said to be the outcome of the war, for a large 
| number of engines of this type have been built by 
| this firm during the last year or two for generating 
| current for searchlight apparatus, and the experience 
| thus gained is now embodied in the engines that are 

being placed on the market. As will be seen from the 
| annexed drawings, Figs. 4, 5, 6, 7, and 8, the engine 
| contains no radical departures from orthodox design. 
| but is a good sound job, and one which will commend 

itself to the average engineer. It will be observed 
| that the engine’ has four vertical separately cast 
| cylinders with ample water spaces, which are mounted 
'upon a common box-shaped crank chamber. The 


districts, and the entries have been considerable. The | paraffin engines have for some years been conspicuous diameter of the cylinders is 6}in. and the stroke Tin., 
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and when the engine is running at 650 revolutions 
per minute 10 brake horse-power per cylinder is 
obtained on paraffin. The construction and arrange- 
ment of the valve mechanism, timing gear, and 
vaporiser for paraffin are shown in the drawings. 
The engine is, of course, of the four-cycle type. It 
is fitted with both carburetter and vaporiser, so that 











connecting-rod to the gudgeon pin. Simple splasher 
guards, shown in Fig. 5, prevent any excessive amount 
of oil being thrown by the crank into the cylinders, 
thus economising oil. A pressure gauge registers 
the pressure of the lubricating oil, which need not 
exceed 5Ib. per square inch. The oil pressure may 
be regulated by means of a spring-loaded relief valve. 





ee 


by a belt from the crank shaft and enters near the 
guides for the exhaust valve stems, thus keeping thoge 
parts cool. This arrangement has been found specially 
beneficial to the valve stems when the engine is ryy. 
ning on coal or producer gas. The induction valye 
is of the usual nickel steel mushroom inverted type 
but the exhaust valves are of cast iron on steel stems, 
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FIG. 4—ENGINE FOR 24-KILOWATT ELECTRIC LIGHTING SET—CROSSLEY BROS. 


after starting on petrol the engine can be run on 
paraffin, and recently the engine has been adapted 
to the use of coal or producer gas. The lubrication 
of the engine is automatic throughout and is effected 
by means of a rotary valveless pump driven by bevel 
wheels from the cam shaft. The lubricating oil, which 
is drawn from a sump outside the bottom of the crank 


After supplying the bearings with oil some of the oil 
flows to the end cam shaft bearing and to the magneto 
wheel shaft bearings, the remainder passing through 
the relief valve to the bottom of the crank chamber 
back to the oil sump, which is so arranged that cold 
water may be circulated through a passage under the 
oil and so keep it cool. The engine is provided with 












































¢, C.- 
rs rs 
+ 
oS6 
i | 
ee 
5 









































r 




















“ 
Tre Encineer”’ 


FIG. 5—-SECTIONS 


chamber, passes from the crank chamber to the sump 
and then through two strainers and along the suction 
pipe to the pump, whence it is delivered under pres- 
sure to the main bearings and to the large end con- 
necting-rod bearings through oil passages in the crank 
shaft ; then, if required, through 'a small pipe up the 


a centrifugal crank shaft governor operating on the 
throttle valve, and having adashpot. It has high-ten- 
sion magneto ignition, the magneto being situated in an 
accessible position on a bracket attached to the timing 
gear case. The water is circulated through the 
cylinder jackets by means of a centrifugal pump driven 





which are screwed in and riveted over. The valve 
lifters are of bronze with steel rollers, and are a sliding 
fit in holes in the crank chamber. When worn these 
lifters are readily renewable. A feature of the crank 
chamber is the provision made whereby the crank 
shaft and pistons can be readily withdrawn for inspec- 
tion. As will be seen from the drawings, Figs. 7 and 8, 
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OF ENGINE FOR 24-KILOWATT LIGHTING SET—CROSSLEY BROS. 


the former can be withdrawn endwise, while the 
pistons and connecting-rods can be removed through 
the large openings in the side of the crank case. A 
section of the centrifugal water pump is given in 
Fig. 9. It will be observed that there are no outside 
glands. The amount of water circulated can be regu- 
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lated by means of the hand-controlled throttle valve 
in the delivery pipe. The engine is provided with a 
jet for spraying a little water into the cylinders when 
working on paraffin at heavy loads. A flexible 
coupling is inserted between the dynamo and the 
engine. This coupling consists of an endless rope 





passing over rollers fitted on pins on both the fly- 


admission valve does not open when the governor 
cuts out. 

The National Gas Engine Company’s exhibits are 
not quite so extensive as usual, but the firm is doing 
good educational work by showing to the public the 
possibilities of producer gas for domestic and trade 
purposes. Although the adoption of gas for heating 


contain any volume of water, and the supply is capable 
of adjustment in such a manner that all the water 
is vaporised, the amount of steam generated depend- 
ing upon the rate of the feed. This arrangement per- 
mits of the delicate regulation of the amount of 
steam in the air supply to the furnace. As will be 
seen from the drawing of a 30 horse-power producer, 
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FIG. 6—SECTION OF CYLINDER 


wheel and the coupling. The temperature of the 
carburetter is controlled by regulating the amount of 
exhaust gases passing through the vaporising tubes 
by means of two exhaust throttle valves. Fig. 10 
shows a new type carburetter and vaporiser which 
Messrs. Crossley are now fitting to their popular type 
of oil engines. In place of the charging valve arrange- 
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FIG. 7 


purposes in connection with laundries, printing works, 
brazing, enamelling, and general manufacturing has 
grown very decidedly during the last few years there 
is still an enormous field to cover in this respect, and 
the increased cost of town’s gas ought to give a great 
impetus to the manufacture of producer gas apparatus. 
It is thirteen years since the National Gas Engine 
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FIG. 9—CIRCULATING “WATER PUMP 


ment a carburetter is substituted, consisting of a 
float chamber and sprayer. The admission valve is 
Semi-automatic. There are two springs, a light one 
directly on the spindle and a heavy one on a separate 
sleeve. The heavy one only is operated by the 
admission cam, and the valve is opened by the suction 
of the engine. This method ensures the valve remain- 
ing firmly closed between the suction strokes and the 






Views Showing Method of Removing 
Crankshaft and Piston 


Swain Sc. 


FIG. 8 


Fig. 3, a series-of holes is provided in the hopper, 
through which poking bars can be inserted to fill up 
any hollow spaces in the fire caused by clinker adher- 
ing to the brick lining when using inferior coal. The 
arrangement of these holes is such that every portion 
of the lining can be reached by the bars. Holes 
are also provided in the sides of the generator for 
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FIG. 10—CARBURETTER, VAPORISER AND ADMISSION VALVE 


Company was awarded the gold medal in” the com- 
petitive trials for suction gas plants held by the 
Royal Agricultural Society at the Derby Show, and 
since that time no radical departures have been made 
in the design of the apparatus. An important feature 


in this appliance is the manner in which the steam 
supply to the furnace is provided. In the National 
producer the vaporiser is désigned so that it does not 





inserting a bar for breaking up clinker and for clear- 
ing the grate without opening the doors. It will be 
observed that a new design of grate has been adopted. 
It consists of a very substantial cone-shaped casting, 
the top and bottom flanges of which are connected 
by webs or bars, leaving ample space for the intro- 
duction of the air to support combustion. This 
grate is designéd in such a way as to give a long life 
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to the bars, freedom from clinkering, and a more 
uniform quality of gas. Other exhibits by this firm 
are a 52 horse-power gas engine, a 7 horse-power 
kerosene engine, a 3 horse-power petrol engine, and 
a six-cylinder 60 horse-power vertical engine giving 
60 horse-power at 600 revolutions per minute on 
town’s gas or petrol. 

_Ruston and Hornsby, Limited, have a very exten- 
sive stand, on which are to be seen three oil engines, 
18, 19 and 6 brake horse-power ; a 5 brake horse- 
power lighting set, which is supplying electric light to 
the stand ; a 6 brake horse-power portable oil engine ; 
a 4 brake horse-power Hornsby petrol engine, and a 
16 brake horse-power gas engine and suction gas 
plant. A steel binder—a new design in which 
advantage has been taken to utilise new kinds of 
metal of greater tensile strength, together.with a 
simpler mechanism which leads to lighter draught 
and more efficient work—is shown. The Knotter, 
which has always been a feature in the Hornsby 
binder, has been still further simplified, and its 
efficiency improved. A new mower which the firm 
brought out just before the war is still somewhat of 
a novelty. The second and third motion spindles 
have been eliminated, so that the drive is only one 
remove from direct. This improvement secures a very 
light draught, with fewer parts, and therefore less cost 
in repairs. The elimination of the intermediate gear 
also frees the machine from a great deal of the normal 
wear, and there is less liability to get out of order. 
On the steam side a 7 nominal horse-power single 
cylindef traction engine, eminently suitable for 
agricultural purposes, is introduced. It is fitted with 
two road speeds, the slow speed gear being two miles 
per hour, and the fast speed four miles per hour. The 
change speed gear is operated by an interlocking 
cluteh arrangement, there being only one lever to 
operate. The boiler is built for a working pressure of 
140 Ib. per square inch. The feed is in duplicate 
through an efficient pump of ample capacity, and an 
injector. The main dimensions are :—Cylinder, 8}in. 
diameter by 12in. stroke ; fly-wheel, 4ft. 6in., with a 
face of 6in.; revolutions per minute, governing, 165 ; 
diameter of driving wheels, 6ft., width, lit. 5in. Ina 
7 nominal horse-power compound traction engine, 
which is shown running, the cylinders are placed side 
by side, with cranks at right angles, enabling a start 
to be made with heavy loads up steep inclines without 
reversing. An auxiliary valve is provided for 
admitting high-pressure stedm into. the low-pressure 
cylinder, and thus obtaining greatly increased power 
for short periods and for starting. The gears are 
changed by means of the “ Ruston” interlocking 
clutch gear, there being only one lever to operate to 
change the speed. The cylinders are 6in. and 10in. 
diameter with a stroke of liin., but the other dimen- 
sions are as in the single cylinder engine just described. 
A 5-ton compound steam tractor by the same firm 
complies with the Heavy Motor Car Order of 1904, 
and is capable of hauling a gross load of 7 tons over 
good roads, with gradients up to 1 in 8. It is fitted 
with two road speeds—2$ and 5 miles per hour— 
operated by the “ Ruston” interlocking clutch. 
Compensating gear is fitted for relieving the axle of 
stresses, and enabling sharp corners to be taken easily. 
The boiler is of the locomotive type, with large heating 
surface and grate area, constructed throughout of 
Siemens-Martin steel, and stayed for a working 
pressure of 180 lb. per square inch. 

Marshall, Sons and Co., Limited, Gainsborough, 
show traction engines, a road roller, a portable steam 
engine, and a portable oil engine, all of their standard- 
pattern. The portable oil engine is one of a series of 
fixed and portable engines, designed for universal 
service. It operates on a semi-Diesel system, and 
combines the economy of high compression oil engines 
with the advantages pertaining to the reduced work- 
ing pressures of low compression oil engines, but at 
the same time it possesses simplicity of mechanical 
detail. It is designed to work on the two-cycle 
principle, and as there are no air nor exhaust valves in 
the cylinder head, a source of trouble has been 
obviated. It will run on crude, refined, and residual 
oils, and its fuel consumption at normal load is .6 pint 
per brake horse-power per hour when using Russian 
naphtha of .88 specific gravity and having a heating 
value of 19,200 B.Th.U. A single evlinder traction 
engine shown- by this firm conforms generally to 
British standard practice, and is of the class which is 
largely used for driving thrashing machines and other 
farm machinery, and for ordinary haulage work. It is 
mounted on springs. For the front axle a laminated 
spring is interposed between the smoke-box and the 
axle, whilst for the main axle a laminated spring is 
placed transversely under the axle, and by means of 
equalising levers and gearing of special design the 
vibration of travel is minimised. The motion work 
is mounted upon a boiler of the usual locomotive type, 
with the type of fire-box introduced by Marshall, Sons 
and Co. some years ago, and well known to our 
readers. The engine equipment includes a quick- 
speed governor acting upon an equilibrium throttle 
valve, mechanically driven oil pump for lubrication of 
the cylinder and slide valve, the ‘‘ Marshall ”’ adjust- 
able crosshead, and other improvements. The power 
transmission gearing embodies a four-pinion differ- 
ential -or compensating device, ‘whereby excessive 
wear and tear on the driving pinions is reduced, and 
undue stress on the driving axle is avoided. A wind- 
ing drum with 50 yards of steel wire rope, worm 





wheel and chain transmission steerage gear, and a 
powerful brake acting on the hind axle are included 
in the equipment, and the approximate gross weight, 
including trucks, which this engine can haul, at its 
slower speed, on good macadamised roads, is 36 tons. 

Robey and Co., Limited, Lincoln, have a very 
representative selection of exhibits. Probably the 
principal feature on their stand is a 5-ton steam wagon 
with rubber tires, which is claimed by the makers to 
be the lightest overtype wagon on the market. We 
shall refer to this engine more fully in our next issue. 
Both the front and back axle weights come well 
within® the limit allowed by the law, the front 
axle weight of the standard wagon with platform 
body being under 3 tons 7 cwt., and of the back axle 
7 tons 12 ewt. One of this firm’s 5-ton compound 
tractors is also exhibited. It is made to the same 
specification, and, in fact, is a miniature of the three- 
shaft general purpose traction engine. A 14 horse- 
power double cylinder portable engine with bored 
guides, and a uniflow horizontal engine, are other 
features on this stand. 








British Railway Workshops in 


War Time. 


No. III.* 
THE YORK SHOPS, NORTH-EASTERN RAILWAY. 
Att the carriage, and most of the wagon, work of 
the North-Eastern Railway Company is.done at York, 
and there considerable help was rendered to the 
Government in the prosecution of the war. For 


‘instance, 2150 stretchers, 17,000 picketing pegs, 3000 


picketing posts were turned out, and 984 general 
service wagons, of which 634 were made within the 
first few months of the war, were built. On page 454 of 
THE ENGINEER of November 29th last, when engaged 
on the subject of British Railways under War Condi- 
tions, we referred to the establishment of the North- 
Eastern Railway Battalion for the 17th Northumber- 
land Fusiliers—formerly the Fifth Regiment of Foot— 
raised from servants of the North-Eastern Railway. 
This battalion was furnished from the York shops 
with one officers’ mess cart, one Maltese cart, six 
general service wagons, ten limber wagons, four tool 
carts, and two water carts—all to the War-office 
standard. 

The North-Eastern was not one of the companies 
selected to convert existing stock into ambulance 
trains, but, as related on page 78 of our issue of 
January 24th last, it furnished some 25-ton covered 
wagons which had been altered into ambulance vans 
some years ago, and used by the Territorial Associa- 
tion for bringing injured men and those taken sick, 
who needed hospital treatment, from Redcar to 
York. In the autumn of 1917 an ambulance train 
for France was completed. It consisted of sixteen 
vehicles, but as it was similar to that supplied by the 
Midland Railway Company, which was described on 
page 358 of THE ENGINEER of October 26th, 1917, it 
is unnecessary to say more about it. At York there 
was also built tle train of eight vehicles for the use of 
the Director-General of Transportation in France, 
which was described on page 16 of our issue of 
January 4th, 1918. 

Four hundred entirely new covered wagons of 20 
tons capacity were built for overseas to the following 
particulars :— 


Length over body .._.. 25ft. 

Length over buffers .. 28ft. 2in. 
Width over body <.. 8ft. 6in. 
Width over side doors 8ft. 11 fin. 
Height, rail to top of roof 12ft. L}in. 
Height, floor to roof inside Tit. 1Ogin. 
Wheel-base oe eee oe 5 12ft. 3in. 
French tare weight .. .. .. 9 tons 9 ewt. 


The wagons have safety chains, large diameter 
buffer heads, so as to run with continental rolling 
stock—a wide tread for the wheels and oil lubrication. 
There were also provided from stock thirty-five 7-ton 
low-sided goods wagons, 3599 10-ton high-sided goods 
wagons, 601 10-ton covered goods wagons, 150 
ballast wagons, and 150 8-ton single bolster wagons. 

A very interesting vehicle, of which five were built 
at York, was the propeller wagon, constructed to 
carry propellers, urgently needed, by express pas- 
senger train: This and some other special vehicles 
were illustrated and described on pages 404 and 410 
of THE ENGINEER of April 25th last. In addition to 
which there were built forty “ Rectank”’ wagons 
for carrying tanks—a vehicle to be described in a later 
issue. 

Amongst other work, four bogie wagons of a 
tare of 5} tons were built for working within 
Woolwich Arsenal, and seventeen motor vehicles 
for .the War-office were converted out of the 
company’s chars-a-banes. In addition there were 
turned out from the York shops 63,500 different parts 
for guns and other armament. Much of this produc- 
tion went to Sir W. G. Armstrong. Whitworth and 
Co., Limited, who had rented from the railway com- 
pany the old locomotive shops. About 135,000 
copper bands were made at York and sent to the 
Darlington 6in. shell shops. 

A useful service, performed by Mr. R. Pick, the 
manager of the York carriage and wagon shops, was 
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the examination, for the Army Ordnance Officer, 
York, of men in the trades they wished to follow in the 
Army-smiths, joiners, fitters, &c. 

The North-Eastern Company has wagon works at 
Shildon also, under Mr. R. W. Worsdell. Here there 
was made a large number of stampings, notably about 
126,000 nose caps for 6in. shells, and several thousand 
articles for guns, gun-carriages, &c. In the telegraph 
department’s shops at York, under Mr. C. H. Ellison, 
the telegraph superintendent and engineer, during 2} 
years, 820,405 fired percussion primers were repaired. 
This output began with 500 primers per week in 1916, 
and increased to 10,000 per week in 1918. 








PATENTS AND THE WAR. 


We believe THe ENGINEER may claim to be the tirst 
paper to urge on the Government the justice of restoring 
to British patentees the years of the lives of their patents, 
We are interested to see that in America the same agitation 
is now afoot, as witness the following extract from a lead. 
ing article in the Scientific Americen of June 7th :— 

«During the progress of the war materials had to be 
diverted from non-essential uses to essential industries, 
This was eminently right and proper; our only business, 
last year, was to beat the common enemy. But consider 
the feelings of a man holding a patent on—well, say, fire 
escapes or a superior grade of fancy paper, or a mechanical 
toy of metal. A patent granted about ten or twelve years 
ago was just getting well under way towards profitable 
exploitation when the war came along and cut off his 
supply of raw materials by Government edict or even made 
it temporarily illegal to manufacture his article. 

** This man will feel much worse than the fellow who has 
been put out of business by the laws of supply and demand, 
or by pure luck. He will feel that the Government has 
robbed him of two years of the term during which it had 
agreed to let him enjoy the exclusive rights in his inven- 
tion. He does not claim that this should not have been 
done; he realises that it had to be done. But he does 
claim that reparation is possible, in a manner so simple 
and so lacking in cost or injury to anybody else, that there 
is no excuse for not making it. Give him back his two 
years, he asks; add them to the term of his patent, so 
that it will expire in 1925 instead of 1923. He wants no 
recompense for the general disruption of his business, for 
this was a hazard of war that all suffered in common. 
But he does think that when the Government found it 
necessary practically to suspend the operation of his 
patent for two years, the least that could be done for him 
would be to give him back those two years. . . . It 
is not a question of extending all patents indiscriminately 
for two years, but simply those whose holders can show 
that they have suffered the loss outlined. It seems to 
us that the scheme suggested for their relief should by all 
means go through.” 











RESTRICTION OF OUTPUT. 


SPEAKING at the ninth annual meeting ot Petters Limited, 
Yeovil, on June 19th, 1919, the chairman, Mr. FE. W. 
Petter, said :—‘‘ With regard to labour, I am not one of 
those who take the pessimistic view which is held in some 
quarters. We are at the moment passing through a time 
of reaction after the great strain of the war, and a certain 
amount of restlessness is to be expected, and is pardonable. 
I believe it is only a phase. As to Bolshevism, I have too 
much faith in the innate sense of the British people to fear 
that they will fall victims to this form of anarchy, and if 
nothing else were required the authentic reports which are 
now coming through from Russia of the misery and horror 
which Bolshevism has brought upon all classes in that 
unhappy country are sufficient to give pause to the most 
hot-headed advocate. The thing that I am most afraid 
of and which, I frankly confess, does give me a good deal of 
uneasiness, is the organised attempt which is at present 
being made by many trades unions to get rid of piecework. 
I believe that is a fatal and suicidal policy. In so far as 
this is done with a view to finding jobs for unemployed 
workers, it does more credit to the hearts than to the heads 
of those who advocate it. The need for manufacturec 
commodities in the world to-day is unlimited. More- 
over, the workers of this country have it in their power at 
an early date to increase the purchasing power of their 
incomes by increasing their individual output. What 
do the people really want ? Treasury notes are of no use 
to them. They can neither eat them nor wear them, and 
so long as production is restricted the purchasing power 
of these notes become less and less. On the other hand, 
if production is increased the competition set up will 
quickly kill profiteering, and the purchasing power oi 
money—that is to say, the comforts which money can 
bring-—will be correspondingly increased. There are not 
wanting signs that Germany is alive to this phase of our 
industrial situation, and when peace comes, as we are all 
hoping it will inamediately, the nation that goes in for 
production will be the first to recover from the economic 
ravages of war.” 











AN important development of the fishing industry at 
Fleetwood is announced. Lord Leverhulme has leased 
from the Lancashire and Yorkshire Railway Company 4 
large tract of land, with warehouse accommodation, along 
the dock side for the development of the fishing industry 
under a scheme which includes provision for export trade. 
Lord Leverhulme, it is known, nage the island of 
Lewis, and intends to develop the fishing there and to 
convey the fish by trawlers and fast steamers to Stornoway. 
whence it will be sent to Fleetwood. Facilities are to be 
provided for curing, tinning, &c., the extraction of fish-oil, 
and the preparation of cattle and poultry foods and of 
fertilisers as by-products. ‘The railway company will pro- 
vide a new dock, with accommodation for about 300 steam 
trawlers, at a cost of about £150,000. 
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Railway Matters. 





Tus total number of passengers carried on all the under- 
ground railways of London on Whit Monday was 1,215,552. 


Tue Crewe works of the London and North-Western 
Railway Company are being closed from to-night—June 
27th—for the whole of next week. 


Or 205,000 tons of steel rails ordered last autumn by 
the Canadian Government for its railways, ° 155,000 tons 
have been delivered and are now being put into the road. 


Tur African World states that the Cape to Cairo Railway 
will shortly be extended northwards from Bukama to 
Kibombo on the Lualaba, Congo Free State, and that the 
construction ¢” the Congo-Nile Railway will, it is expected, 
also start soon. 

An order made by the Light Railway Commissioners, 
authorising the construction of a light railway in the County 
Palatine of Lancaster, in the parish of Davyhulme and 
the urban district of Stretford, has been confirmed by the 
Board of Trade. 

DuRING hostilities 570 locomotives and 29,648 wagons 
owned by British railways were sent overseas. Of these, 
458 locomotives and 29,398 wagons are no longer required 
for military purposes overseas, and their transfer to Eng- 
land is being effected as quickly as available facilities 
permit. 

Tue Canal Control Committee has, according to the 
answer to a question in the House, done, and is doing, what 
it can to afford facilities for conveyance of traffic by canal 
when offered, and has taken steps with a view to securing 
an adequate supply of labour for working the canals and 
for their proper maintenance. 


Tue retirement, on the 30th instant, is announced of 
Mr. Martin Cole, the Doncaster district locomotive super- 
intendent, Great Northern Railway, who has been with that 
company for 524 years, the last 21 of which have been 
spent in his present position. Mr. Cole is being suc- 
ceeded by Mr. G. Oakes, from Retford. 


FURTHER points in the new conditions of service as 
regards Sunday duty, resumption of work after rest by 
enginemen and goods guards, and enginemen reduced in 
position owing to defective eyesight, have been agreed 
to between the Railway Executive Committee, acting 
on behalf of the Board of Trade, and the men’s societies. 


Tue president of the National Union of Railwaymen 
concluded his address to the annual general meeting of 
that body with the observation, on the subject of the | 
agitation for cheaper railway fares, that the obvious facts 





| year which ended on April 30th last by the Campbell- 





must be faced, and the British public was not going to 
travel at a cheaper rate if it meant degradation of railway: 
workers. 
CONTINUED interest in Sir George Gibb is still being | 
taken by some members of Parliament. Answering a | 
recent question, the Chancellor of the Exchequer said that | 
no charge would fall on public funds in respect of Sir | 
George Gibb’s services to the North-Eastern Railway | 
Company whilst he draws his salary as Chairman of the 
Road Board. 


Ir having been suggested that the traffic authorities in | 
London shouid have priority for the supply of rolling 
stock and material, so as to increase, the supply of loco- 
motives, carriages, tramcars, and omnibuses, Sir Auckland 
Geddes has said that no grant of priority is now necessary, 
and that he would be happy to give any assistance in his 
power in any specific case of difficulty. 


Tue Llanelly and Mynydd Mawr Railway is one of those 
undertakings of which possession has not been taken under 
the Act of 1871, and its net receipts are not, therefore, 
guaranteed by the Government. The company has not, 
as a consequence, been able to be as generous to its men 
as have the controlled companies. Trouble arose and a 
strike occurred, but has been ended by the Government 
taking over the line. 


CoMPLAINTS having been made as to the serious con- 
gestion of traffic in Nottingham, Mr. Bridgeman stated 
recently that he was aware that at the present time railway 
companies were, for various reasons, finding great difficulty 
in dealing with the amount of traffic being offered for 
conveyance in many parts‘of the country. The Railway 
Executive Committee was giving the matter special 
attention, and taking steps to improve the distribution of 
the available supply of wagons. 


On the retirement, a couple of years ago, of Mr. Horace | 
Wilmer from the position of chief engineer to the Great 
Eastern Railway Company Mr., now Brig.-General Sir, 
H. W. Thornton, the general r—who is an engineer 
by training—combined the duties with his own, and Mr. 
John Miller was made chief engineering assistant to the 
general manager. The dual office held by Sir Henry 
Thornton has now been abolished ; he is now the general 
manager and Mr. Miller the chief civil engineer. 

Txx Board of Trade returns show that railway material 
to the following value was exported during the first four 
months of this year ; the corresponding figures for 1918: 





are added in brackets :—Locomotives, £219,017 (£516,968) ;\| : 


rails, £252,628 (£237,775) ; carriages, £82,729 (£363,877) ; 
wagons, £242,571 (£100,365) ; wheels and ed 297.200, 
(£135,920) ; tires and axles, £296,002 (£192,896) ; chairs™ 
and metal sleepers, £33,536 (£21,379); miscellaneous 
permanent way material, £215,730 (£314,562); total 
permanent way, £516,150 (£478,043). The weight of the 
rails exported was 13,996 tons (12,363 tons), and of the 
chairs and metal sleepers, 2011 tons (1498 tons). ; : 


Trade reports on railway accidents during the six months 
ended June 30th, 1916, no corresponding blue-book has 
been issued. Copies ot the reports have been sewn together 
and published without any accom ying comment, and 
in that way there were issued last week the five reports on 
ey hane during the six months ended December ‘31st, 
bent’ As they were not nted to Parliament they 
pre no command number,” and in ordering them and | 
re ee returns they must be referred to as‘ the Railway | 
isle po Reports for the six months ending December, 
lola une and December, 1917, and June and December, | 





sypsum. 
‘attacked by limestone alone and with an addition of 


-sideration-being given to the stability of the whole struc- 


SINCE the issue of the blue-book containing the Board of |. 
iof this subject at our technical colleges. The result of this 


-materials, existent inthis country which would not remain: 


Notes and Memoranda. 





A NOVEL set of pumping plant has been installed at 
Cornwall, Ontaric, where a 170 horse-power water turbine, 
running at 200 revolutions per minute, has been geared 
up, by means of double helical gears, to drive a high-lift 
centrifugal pump working at 1670 revolutions per minute 
and delivering 3,500,000 gallons per day, against a head 
of 308ft. 

TuHE_most noteworthy exhibit at the conversazione of 
the Royal Society, held at Burlington House on June 25th, 
was that of Dr. A. O. Rankine. A beam of light was used 
for the transmission of speech by projecting it on a silenium 
cell. Fluctuations in the intensity oi the beam of light, 
caused by speaking into the transmitter, affected the cell 
to such an extent that the sounds were audible in a: 
telephone. 

QueEBEc claims the honour of having been the birthplace 
of the pioneer Canadian roads department. Its founder 
was no less a personage than Champlain himself, who traced 
the primitive pathway around “‘ L’Habitation de Quebec,” 
and the next in date was probably, says Mr. H. E. Lavi- 
gueur in the Canadian Engineer, the one leading from the 
river shore to the higher level, where the old Chateau St. 
Louis was built. 

Own one occasion last year the Westminster clock showed 
the wrong time to the extent of three seconds, but the 
error was less than a second on 151 days. The clock is 
checked but not corrected daily. The time ball at Devon- 
port was correct to within a second throughout the year ; 
that at Purtsmouth was out of time to the extent of from 
one-half to one second on two occasions, and the Portland 
ball was incorrect to a similar extent on four occasions. 

AccoRDING to the Department of Statistics, imports into 
British India for the year ending March, 1919, amounted 
to £112,689,000, an increase of £12,405,000 and exports io 
£169,233;000, «n increase of £7,529,000, as compared 
with the previous year. During the pre-war year, 1913-14, 
imports amounted to £122,165,000, and exports to 
£165,;919,000. Exports since the ‘Armistice were 
£57,826,000, or 5 per cent. below those of the correspond- 
ing period of the previous year. 

Tue duration of bright sunshine registered during the 





Stokes instrument at Greenwich Observatory, was 1436 
hours out of a possible 4456 hours, or 32.2 per cent. The 
rainfall was 31.14in., or 6.90in. above the average for the 
period 1841-1915. The number oi rainy days—0.005in. 
or over—was 194, the largest: number for thirty-six years. 
June with 0.47in. was the driest, and July with 7.34in. 
the wettest month, September with 4.48in. being also 
very wet. 

A HARDENING solution for concrete floors that prevents 


| and barytes mines in the Lake Country 


Miscellanea, 


THE new aluminium time ball for Greenwich Observa- 
ory, which has been on tte site since 1914, is now being 
erected. 

Some of the lock-houses on the Thames, which the 
Conservators propose to rebuild’ this year, were erected 
as long ago as 1714. ; 

Ir is expected that the arrangements necessary for 
supplying the suburbs of Bombay with water from Powai 
Lake will be completed by Atigust, 1920. . 


Art the end of January. there were 715 electrical under- 
takings in Japan, including 625 power plants, 42 electric 
tramways, and 48 companies combining both. 

Tue Central Tanganyika. (Congo) and new Zambesi 
coal areas, the latter of which is situated within 250 miles 
of Beira, are shortly to be opened up on a large scale. 


INVESTIGATIONS made with the object of fixing on a 
site for the proposed~State steel and ironworks of the 
Queensland Government have so far not been successful. 


JAPANESE manufacturers of tin-plate have contracted 
to deliver large quantities in August of this year to Swiss 
customers. The price works out at about 1.45f. per kilo- 
gramme delivered in Switzerland. 


In the revised order for rationing coal, gas, and elec- 
tricity, to take effect from July lst next, the conversion 
equivalents of gas and electricity in terms of coal are as 
follows :—18,750-cubic feet of gas or 1000 units of electrical 
energy to one ton of coal. 

TuE report of the Weather Bureau at Manila for 1916, 
which has just appeared, shows that during that year there 
were 395 seismic disturbances registered at Manila, while 
1022 disturbances were felt at Batuan. The latter is 
said to be the highest number.ever recorded at one station. 


Tue Nova Scotia Government is to create a hydro- 
electric commission similar to that in Ontario. Two Bills, 
one to authorise the development of water power and the 
other to lay down regulations covering water and water- 
courses, have been introduced in the Provincial Legislature. 

THE proposed extension of the water supplies to Moose 
Jaw, Sask., Canada, will entail laying a pipe line about 
70: miles long. The pipe will be of wood and 24in. in 
diameter. The relative costs of wood, steel, and cast 
iron pipe for the work are in the proportion of 2.3, 5.7, 
and 10.5. 

Tr is reported that the closing down of the lead, zinc, 
seems inevitable 
unless the Government can be induced to extend the exist- 
ing bonuses on output on the present basis, and to continue 
the refund of the wages award already made and of all or 
any that may hereafter be extended to the non-ferrous 








dusting, says Concrete, is made from-sulphate of alumina 
and acidulated water. To 10 gallons of cold water add | 
1 fluid ounce of sulphuric acid. Heat the liquid to boiling | 
point and stir in 25 Ib. of sulphate of alumina. Let the | 
solution cool and‘strain. The concrete surface to be | 
treated must first be swept and thoroughly washed. | 
After drying, the hardener is put on in four applications of | 
varying strength, ranging from 30 per cent. solution and 
70 per cent. water, up to 100 per cent. solution. The 
above quantity suffices for the complete treatment of an 
area of from 50 square yards to 100 square yards, depend- 
ing upon the porosity of the surface treated. 

Ir appears from the report of the Astronomer-Royal 
that during the year which ended on April 30th, 1919, the 
mean temperature at Greenwich was 49.5 deg., or 0.1 deg. 
below the average of the seventy-five years 1841-1915. 
The highest temperature in the shade was 89.8 deg. on 
August 22nd, and the temperature exceeded 80 deg. on six 
days. The lowest temperature was 15.5 deg. on February 
9th, and on fifty-five days fell as low as freezing point.- 
The mean daily horizontal movement of the air was 276: 
miles, which is 8 miles below the average of the fifty years, 
1867-1916. .The greatest daily movement, 674 miles, was: 
recorded on December 29th, and the least, 65 miles, on 
November 20th. The greatest recorded pressure on the 
square foot was 19.4lb. on. May 23rd; the greatest. 
velocity in one hour, 40 miles, was registered on January 
29th. 

Ztxc water pipes in contact with mortar containing 
gypsum become in a relatively short time corroded and 
eaten through in places. Where the surface is wetted 
and quickly dried a protective coating of oxide is formed ; 
but where the contact with running rainwater is prolonged, 
as in the case of roofing plates and gutters, the possibilities 
of energetic action must be reckoned with. The most 
active agent of destruction, says the Building News, is 
sulphate of‘lime.: Zine is energetically attacked by mortar 
containing. gypsum-sand, but only feebly by mortar con- 
‘taining limestone ‘sand alone, or with an addition of 

Lead, on the other hand, is energetically 


‘gypsum, ‘but' only feebly by gypsum sand mortar. Both 
metals are strongly attacked by pure cement, but the 
destructive.action is lessened in progressive measure by the 


mining industry. 

THERE is now in course of formation at Caxton House, 
Westminster, a museum of munitions. The Disposal 
Board of the Ministry of Munitions is faced with the task 
of selling enormous stocks of miscellaneous stores, and as 
they are lying in bulk in different parts of the country it 
has been deemed advisable to collect specimens which can 
be seen at Caxton House. 


Tne Controller of Coal Mines has issued instructions to 
the collieries that in supplying bunker coal cargoes for 
steamers loading for the Baltic and Norway, preference is 
to be given to vessels which have timber charters for the 
return voyage approved by the Timber Controller or 
persons duly authorised to act’on his behalf, provided that 
the shipment complies in other respects.with existing 
requirements. 

CoRRUGATED iron huts, measuring 30ft. by 15ft., at £40 
each, are one of the features in Stirplus, the second number 
of which has just been issued. The publication has been 
extended considerably since we-reviewed the first issue, a 
fortnight ago,jand many of the materials are‘now listed 
according to the county where they are situated. The 
Ministry announces that it cannot post Surplus to sub- 
scribers, but points out that it is*obtainable from ail 
bookstalls. See Oe 

At a special meeting of the General Committee of Lloyd’s 
Register, held on June 19th, Sir Thomas L. Devitt 
was re-elected chairman of the committee for the ensuing 
year, Sir John H. Luscombe was elected deputy:chairman. 
and treasurer, and Sir Thomas J. Storey, K.B.E., was 
re-elected chairman of the Sub-Committee of Classification. 
Sir Thomas Devitt was first elected the chairman of the com- 
mittee in October, 1909; and will thus-have occupied this 
important-position for ten years in October next. 

A BrrrisH Commercial Mission will shortly proceed to 
the Administrations ofthe Baltic Provinces of Esthonia, 
Latvia (Lettland),»and Lithuania in order to promote 
the interests of British trade in those areas. The Com- 
mission will have a-commercial’ member who will take 
samples, catalogués, &c. -It is proposed to organise a 
sample room at ‘the headquarters of the Mission for the 
benefit of prospective buyers and importers. Instructions 
for forwarding samples, &c., will be given on application 
to the Commercial: Adviser of the Baltic Mission, Room 





addition of sand. Hence zinc should be put in contact 
only. with: limestone—carbonate—mortar, and lead only 
with gypsum—sulphate. 

In the course ofa lecture before the:-Concrete Institute 
Mr. A, S:> Spencer said that although there are many 
excelent treatises which deal with the theory of structures, 
too much attention is given to the application of the theory 
to the stability. of structural units without sufficient con- 


ture. A similar deficiency is-noticeabie in the treatment 


is discernible in present-day drawing-office practice, where 
many designers completely ignore the necessity for such: 
stability calculations.. There are“ many steel-framed 
buildings, - and, in fact, buildings constructed of other; 


stable if exposed ‘to the external forces which they are. 
presumably expected to resist.. Mary units of a structure’ 
are habitually designed to resist a horizontal wind force of 
40 Ib. per square foot, and yet in the same structure units 
are permitted which would not resist one quarter of this 
amount, nor would the structure itself. 





549, Palace Chambers, Bridge-street, Westminster, 5.W. 1. 
Telephone No; 9860 Victoria, Extension 79. 


MANCHESTER Corporation has decided to apply for a 
loan of £1,160,000 for, the erection of a new generating 
station at Barton. The-smaller demand for current last 
year was due to the cessation in-the manufacture of 
munitions, but the transition period is ‘likely to be followed 
by a great increase in the consumption of electricity. The 
Electricity Committee has already had to refuse applica- 
tions for supplies because of their magnitude, and it appears 
that the new station will:-be‘needed by the winter of 1922. 
A reserve of 25,000 kilowatts is considered necessary, and 
as the estimated demand for power will be increased to 
70,000 kilowatts in 1921-1922, it means that without the 
Barton station there would be only 67,250 kilowatts with. 
which to meet it. Very considerable economies are 
expected from the modern’ character of the new plant. 
The ‘ovérall efficiency—coal to” electrical energy—of the 
existing Stuart-street station is 11.55 per cent., but it is 
confidently anticipated that the new Barton station will 
show an overall efficiency of 18 to 20 per cent. 





THE ENGINEER Jone 27, 1919 


rs SSS — 


NEWCOMEN ENGINE AT RAWMARSH, NEAR ROTHERHAM 


(For description see page 621) 
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FIG. 14—PUMP RODS AND SHAFT FIG. 15—THE BEAM FIG. 16—THE BEAM AND PLUG-TREE 








FIG. 17—TUPPING PIECE AND SPRING BEAMS FIG. 18—-VALVE GEAR AND CYLINDER 

















FIG. 20—VALVE GEAR FIG. 2i-—SPARE CYLINDER BOTTOM FIG. 22—VIEW. LOOKING DOWN AT PISTON 
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The Railway Deficit. 


Wuen the Ways and Communications Bill was 
read a second time Sir Eric Geddes twice referred to 
there being “a deficit” of from 90 to 100 millions 
in the working of the railways. Mr. Bonar Law, on 
the same occasion, repeated this statement, as did 
Mr. Shortt when the Bill was in Committee. On one 
occasion, however, Sir Eric spoke of it as “ increased 
cost.” It is this point—was it a deficit or increased 
cost ?—that we wish to discuss. According to the 
return of the Cost of Railways during the War, 
published—under date April 30th—on May 14th, 
Sir Eric’s statement was the “ best estimate, then 
available of the increased cost of working during’ the 
two years of extended Government; guarantee, as 
compared with the cost in 1913.” The present esti- 
mate of increased cost in working the railways during 
the financial year ending March 31st, 1920, as com- 
pared with 1913, was from 104 to 109 millions, made 
up of war wages and other concessions, 57 millions ; 
eight-hour day and new concessions recently granted 
or still under discussion, 20 to 25 millions ; and extra 


08e | cost of materials and coal, 27 millions. This is an 


estimate which we are not prepared seriously to 
question, so long as it is accepted as one of “ increased 
cost in working,” as compared with 1913. 

The point we desire to make is that there is a differ- 
ence between “ increased cost ” and “ adeficit.” The 
amount of the former may, under certain conditions, 
be immaterial. For instance, the expenditure of 
1913 was 6 millions more than that of 1912, but the 
receipts were 11 millions higher. The question to be 
considered, then, is: What will the receipts for the 
next two years be? Against this unknown sum will 
have to be set an expenditure of, say, 180 millions, to 
which has to be added the guarantee to the companies 
of 43} millions, making in all 2234 millions. Accord- 
ing to the above-mentioned statement, as to the cost 
of the railways during the war, the passenger receipts 
last year were 70 millions, goods receipts 72 millions, 
and Government traffic 42 millions, which after 
deducting the expenses of collection and delivery and 
adding the miscellaneous receipts, made a. total 
revenue of 177} millions. Were these figures to be 
repeated in the present year, the deficit would, it 
will be seen, be one of 46 millions. We know, of 
course, that the whole of the former Government 
traffic will not be there, and whilst Sir Eric Geddes 


: |allowed for its value during the next two years as 


“something in the gross from 20 millions to 10 
millions,” we would prefer, in this estimate, to strike 
the item out entirely, in order to let the value of the 
remaining Government traffic be set off against some 
portion of the public goods traffic being lost by the 
cessation of hostilities. Thus, we increase our sug- 
gested deficit by 42 millions and make it 86 millions. 
It must’ be remembered in these calculations that 
there is included in the passenger receipts the 50 per 
cent. increase in fares, which assisted in making them 
16 millions more than in 1913. On the other hand, 
the 72 millions goods receipts were only 4 millions 
more, and, by foregoing the above “something in 
the gross from 20 millions to 10 millions,” we have 
anticipated that the goods receipts in 1919 will be 
much lower than in 1913—an anticipation which we 
think, and hope, will not be realised. But if the 
worst comes it does seem that Sir Eric’s estimate of 
a deficit of from 90 to 100 millions may be correct. 
But here an important unknown quantity must be 
taken into calculation. If there is to be 40 million 
pounds’ worth less traffic, surely there will be a 
proportionate reduction in expenditure. War traffic 
is important and therefore costly to work ; in other 
words, the traffic carried during the next two years 
should be more economically handled than was that 
of the past four years. Wages will be higher and 


coal dearer, but there will not be the wastage that 





accompanies war traffic, with its light loading of 
trains, high speed, excessive hours of the men, &c. 
Furthermore, when comparisons are made with 
1913, the economies made by the companies in the 
way of better loading of wagons, bigger trains, 
apportionment of traffic, closing of competing agencies 
and stations, common user of wagons, &c., must be 
remembered. What these items amount to is not 
known, but that they are considerable is shown by 
the fact that, although there have been higher wages, 
greater cost of material and labour for upkeep, 
dearer coal and stores, nevertheless the revenue for 
the four years showed an average annual increase of 
30.1 per cent. earned at an average annual increase 
of 40.1 per cent. in expenditure. Latterly, with every 
item rising, the comparison of each year’s expenditure 
against that of 1913 has been less favourable, until 
for 1918 the increase was one of 74.9 per cent., as 
against an increase of 49.6 per cent. in the receipts. 
Some light as to what the expenditure will be may 
usually be gathered from the ratio of expenditure 
to receipts. In 1913 it was 63.2 per cent., and in 
1918 it was 74.2 per cent. Allowing that the traffic 
will be worked less extravagantly than in 1918, that 
the companies will modify the cost of the eight-hour 
day by changes in the train services and hours of 
opening, and that the increased coal bill will be met 
in part by reduced engine mileage, will it not be fair 
to put the ratio of expenditure to receipts at between 
a maximum of 90 per cent. and a minimum of 80 per 
cent.? Taking it at 85 per cent., we find that on a 
traffic, as last year, of 1774 millions, the expenditure 
would be 151 millions, and on a traffic of 135} millions, 
‘.e., last year’s minus the war traffic, it would be 
115 millions. The former would represent a deficiency 
of 263 millions and the latter one of 22} millions, 
which, with the 43} millions guaranteed, would mean 
a total deficit of 70 millions in the one event and of 
66 millions in the other. To adopt the larger figure 
would be, we submit, more reasonable than to accept 
the 90 to 100 millions of Sir Eric Geddes, who, as 
we have observed, apparently made no provision for 
the railways effecting economies in operation. 

The statement has been made recently by the Rail- 
way Executive Committee that “the balance of 
receipts and expenditure, including the payment of 
the meagre dividend on the railway stock, which 
amounted in 1913 to 3.8 per cent., less income tax, 
can only be adjusted by an increase of passenger, 
merchandise, and mineral rates.” We have always 
set our.face against any advance in freight rates, but 
the situation is changed now. The value of the con- 
signments is much higher and therefore an ad valorem 
increase in rates- would be justified. As matters are 
at present, the 50 per cent. advance in fares may 
reasonably be retained. Its main purpose to-day is, 
as at the beginning of 1917, when it was introduced, 
to puta restraint on travel, whilst a minor object 
is to increase revenue and thus reduce loss in working. 
The higher fare is a hardship on many,.but to the 
majority it is a penalty only for travelling which 
they can readily pay ; whilst, viewing the matter in 
the broadest sense it is more just that those who 
travel should pay than that their journeys should be 
made partly at the expense of the general public, which 
must be the inevitable result if the railways fail to pay. 
One direction by which the present deficit is being 
enlarged that might justly have been referred to in 
any public statement by the railways is the amount 
of traffic they are carrying now that used to be con- 
veyed by coastwise steamers. The railway rates for 
this service, because of the sea competition, are very 
low. They have: not been increased, but. those for 
the coastwise service have been sent sky-high, with 
the result that much of the traffic is being sent by 
rail with little advantage to the companies. Obviously, 
too, the balance between receipts and expenditure 
could also be partly adjusted by more economical 
working. Summing up the whole situation, it seems 
just possible by readjustment of the rates and strict 
economies to bring down the ratio of working ex- 
penses to 75 per cent. of the receipts. If, then, the 
passenger receipts were 80 millions, as against 54 
millions in 1913, and the goods receipts 85 millions 
instead of 68} millions, the net receipts would be just 
enough to pay the guarantee, and there would be no 
deficit. 


The Status of the Inspector, 


Unperr the new manufacturing conditions of mass 
production and interchangeability which are being 
rapidly introduced into the factories of this country, 
the relationship between the inspection department 
and the various other sections of an engineering 
works is changing vastly as compared with what it 
was only a few years ago. The importance of 
thorough inspection is becoming more and more 
obvious, and it is reasonable to suggest that the status 
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of the inspector, as compared with the rest: of the staff, 
needs reviewing. 

The inspector is naturally looked upon as an 
objectionable person throughout the shops. Is it 
not he whe finds out errors and furnishes information 
which leads to lists of the “ westers” made? The 
operatives look upon the inspection system only as it 
affects their individual work, and necessitates the 
maintenance of a high standard of accuracy. They 
seldom appreciate that inspection is part of, and 
essential to, the system of manufacture which enables 
a man who, a few years ago would have been a mere 
labourer, to become a machine operator, and earn 
far higher wages. With the old-fashioned processes, 
when a highly skilled mechanic would constantly 
check the dimensions of his work as it progressed, the 
foreman could generally trust that the accuracy of the 
result would be asJgreat as was required. Where 
parts are made in large quantities by automatic, or 
semi-automatic, machines, however, the operative 
has neither opportunity nor the skill to measure his 
product, and it must be sent to the inspection depart- 
ment for that purpose. Thus, without the inspector, 
the automatic machine, which, together with the 
bonus and allied system of payment, has enabled men 
to increase their wages vastly, would not be com- 
mercially practicable. Again, if the inspection records 
are properly kept they enable the responsibility for 
wasters to be brought home to the proper place. 
Thus, the bickerings which so often take place 
between the machine shop and the foundry, as to the 
reason for faulty parts being thrown out by the 
inspector, could be very largely smoothed over by 
reference to the inspector himself. But he is looked 
upon as a “shark” in the shcps and considered un- 
approachable. He had, from the very nature of things 
under the old régime, to be d of a reserved 
character, or be something ofa bully, as all,the minor 
officials looked upon him as a man appointed by the 
management to act as a spy, quite overlooking the fact 
that he was helping them to improve the product of 
the shops, and so to cheapen production that the 
industry should be able to bear the costs of higher 
wages. The isolation of the inspection department, 
behind expanded metal partitions, did something 
towards eradicating this idea: but it still left the 
impression of antagonism. The higher officials of 
any works where inspection forms a serious part of the 
routine do not, of course, share in such an impression, 
but unless a greater degree of sympathy is fostered 
between the inspector and the producing departments 
than has too often been the case in the past, the full 
value of inspection cannot be secured. The problem 
is to find a means of bringing about this rapproche- 
ment. It has been suggested that the inspector 
should be raised to a position above all other 
appointments in “the shops,” and be subservient 
only to the works manager. While not wholly in 
agreement with such a drastic change, we are con- 
vinced that the wishes of the inspector should have 
greater consideration than is usual, and that he should 
be consulted more frequently during the process of 
manufacture. Inspection, as we have already said, 
is the foundation of interchangeability, and any 
innovations which facilitate inspection naturally help 
towards greater interchangeability. For instance, it 
is often necessary to use a micrometer in gauging parts, 
as the design is such that a fixed gauge is not readily 
applicable. No two observers ever read a micro- 
meter alike, and it is possible that the difference in 
observation may be enough to condemn a part. 
Collaboration between the inspector and drawing- 
office might have resulted in some slight modification 
which would have enabled the use of a fixed gauge. 
Again, holes are sometimes shown on drawings set at 
an angle to all adjacent faces, and a high degree of 
accuracy in their direction called for. The gauging of 
such a part may entail a large amount of labour in the 
inspection department, and call for quite special 
appliances, all of which might have been overcome if 
the designer had fully appreciated the processes of 
gauging. Some draughtsmen will arrange parts to be 
attached to one another by means of screwed projec- 
tions, ignoring the fact that the accurate gauging 
of screws is one of the most difficult operations for the 
inspector, and neglecting the more simple expedient 
of registering the parts by a plain projection, with a 
loose screw to make the attachment. So far we have 
only considered the possibilities of collaboration 
between the inspector and the drawing-office, but 
similar relationships might, with advantage, be 
established with the shops and the tool room. Apart 
from the designing of jigs, which calls for qualifica- 
tions very similar to those necessary in an inspector, 
there are several directions in which the shop managers 
might glean useful hints from the inspection .depart- 
ment; such, for instance, as the more frequent 
gauging of a part during the process of manufacture, 
instead of holding back the inspection until all the 





work had been done on that part, most of it, possibly, 
uselessly, on account of an initial fault. There is, of 
course, the problem of checking the tendency, on the 


part of some men, to try and hoodwink the inspector | 


by covering up defects, with the hope that they will 
not be detected during inspection ; but that is rather 
a question of diplomacy, and the general enlighten- 
ment ofthe men It is, however, only another instance 
which helps to show how a more sympathetic feeling 
between the inspector and bis confréres would help 
things along. 

Other arguments of a similar nature could be 
brought forward, but enough has been said to prove 
that a strengthening of the position of the inspector 
would be a dixtinct advantage to the factory where 
repetition work is carried on. The means adopted to 
carry this improvement into effect depend very 
largely on the personal characteristics of the chief 
inspector, and on the habitual relationships which 
have grown up between the various departments of a 
works. One of the chief necessities is that the manage- 
ment should appreciate that the comparative novelty 
of the inspection department is no just reason why it 
should be set up as an individual and isolated unit, 
merely to carry out inspection according to instruc- 
tions from the manager. 


The Fleet that Was. 


THE scuttling of the German ships at Scapa Flow 
by their own crews can chiefly be regretted in so far as 
it causes disappointment to our good friends and 
Allies, France, Italy and Japan, who were desirous 
of securing certain of the ships for their own use. 
Owing to other demands on the national industry, 
France has been unable to make good the heavy losses 
her Navy sustained during the war, and at Paris the 
hope was freely expressed that some of the larger units 
of the German fleet would eventually fly the Tricolour. 
The question had, however, been left in abeyance 
pending the signature of the Peace Treaty, and the 
Germans themselves, by a gross breach of good faith, 
as Monsieur Clemenceau has accurately. described 
their action. have forestalled whatever decision 
the Conference might have reached. We deprecate 
very strongly the allegations of negligence which have 
been preferred against the British Admiralty, on the 
one hand, and against the Senior Naval Officer at 
Scapa Flow on the other. Such charges betray a 
complete ignorance of the facts. The conditions 
under which the High Sea Fleet was to be interned 
were drawn up last November by the Allied Naval 
Council, which included the principal flag officers of 
the various navies. In the original draft it was laid 
down that parties of British officers and men should 
be put on board the ships. This condition, however, 
was over-ruled by non-naval members of the Armis- 
tice Committee on the ground that the fleet was to be 
interned, not surrendered. The consequence was that 
the care and maintenance parties consisted exclu- 
sively of Germans. The task of the British Navy was 
to see that the interned ships made no attempt to 
raise steam and escape io sea. That task was effi- 
ciently performed, but the conditions of internment 
made it impossible for our naval officers to take pre- 
cautions against the German action of last Saturday. 
The mistake lay in assuming that the Germans would 
observe the terms of the Armistice. But both the 
Admiralty and the Navy are free from blame on that 
score. So well was the work of destruction per- 
formed that scarcely one of the seventy-four vessels 
moored at Scapa remains afloat. The rapidity with 
which the larger ships went to the bottom suggests 


that explosive charges were employed, in addition to 


the opening of the sea-cocks. The whole thing had 
obviously been planned, as it was executed, with the 
perverse thoroughness of which the Germans gave us 
so many examples during the war. 
affectation for Great Britain to pretend to be grieved 
on her own account at the disappearance of ships 
which could have been no use to her, but she 
nevertheless deplores that they should be lost 
to her friends. As some smal] consolation to our 
French and Italian Allies we may remind them that 
these vessels would have needed a costly reconstruc- 
tion before they could have been incorporated into the 
naval service of France and Italy. They were armed 
with guns of a special type and calibre, which would 
have entailed the manufacture of special ammunition. 
With the possible exception of the 1 yern and Baden, 
the German ships did not come up to the present-day 
standards of armament, speed and general fighting 
power. The one quality in which they excelled was 
armour protection and subdivision, but to achieve 
a certain degree of invulnerability - other features, 
specially gun power, cruising endurance, and habita- 
bility had been sacrificed. The most damaging 
admission of Germany’s inferiority in naval design is 


It would be mere |. 





supplied by the fact that her latest battle-cruisers 
begun since the war, but never completed, were almost 
exact copies of our “ Renown” class. Nor did the 
interned light cruisers or destroyers possess any nove] 
characteristics. It is understood that several of these 
smaller vessels can be salved, in which case the claims 
of France may yet receive partial satisfaction. But 
unless they are found to interfere with navigation the 
sunken capital ships will no doubt be left where they 
lie. The Germans appear to think that this somewhat 
childish gesture of defiance has relieved their navy of 
the dishonour it incurred last November by tamely 
surrendering instead of accepting battle. We need 
not begrudge them this poor consolation. The world 
had long since formed its own unflattering judyment 
on the German navy, whose brief but - singularly 
inglorious career has been brought to an appropriate 
close by the mock heroics at Scapa Flow. 








JAMES WATT CENTENARY COMMEMORATION. 


Ss wiebien Watts’ death took place on August 19th, 
1819, it has now been decided that the commemoration 
in Birmingham shall take place on September 16th, 17th, 
and 18th. London, Glasgow, and Greenock, and indeed 
all parts of the country, are heartily co-operating and, with 
very few exceptions, the universities, scientific societies, 
together with many manufacturers and individual eminent 
men, are associating themselves with the scheme. In the 





‘South Kensington Science Museum steps are being taken 


to arrange a most comprehensive exhibition of Watt relics. 
In Birmingham the Watt relics, which have been so care- 
fully preserved by Mr. George Tangye and a few years 
back were presented to the city, will be completely 
rearranged and displayed, with many additions. Two 
pumping engines made by Boulton and Watt will be seen, 
of which one, the first sold by the makers in 1776, will be 
actually under steam and raising water. A memorial 
servico will be held in the parish church of Handsworth ; a 
garden party will take place in the park at Heathfield Hall, 
where the garret workshop still remains as Watt left it. 
Lectures will be delivered by eminent men and a centenary 
dinner will be held. 

A little difference of opinion has arisen between 
Glasgow and Birmingham as to the _ respective 
rights of the two cities to an international memo- 
rial, but in view of Watt's close association with Bir- 
mingham, where he spent the greater part jof lis life, 
where he died, and where he established with Boulton the 
world-famous Soho Works, it must, we think, be admitted 
that the claims of the Midland city are paramount. But 
we are glad to know that Glasgow has decided to establish 
a James Watt chair of engineering in her University. 
Nothing could be more appropriate, for if Watt’s business 
career was spent in Birmingham, we cannot forget that 
in Glasgow he carried out the research work and took the 
first steps in the great inventions which ultimately revo- 
lutionised not only steam engineering but the industries 
of the world. 
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Ar a sale just conducted at the Anzac Factory, Glasgow. 
by the Disposal Board of the Ministry of Munitions, £91 
were paid for a one-ton electric overhead runway hoist 
which cost, when new, £44. A one-ton suspension electric 
hoist, which cost £57, was sold for £64. For a 10 horse- 
power shunt wound direct-current electric motor, 240 volts, 
790 revolutions, £75 were paid, a profit of £24, and for a 
similar motor with double the power, which cost £73 10s., 
the sum of £122 was paid. 
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Letters to the Editor. 


We do not hold ourselves responsible for the opinions of our 
= correspondents.) 





BELT DRIVING. 


sir, -Mr. F. R. Parsons’ letter on this subjeet in your issue 
sf June 20th was specially interesting to me. 

] venture to say, apparently in agreement with Mr, Parsons, 
that there is no working theory of belt drives which is useful to 
a practical engineer, in the sense of enabling him to predetermine 
results with extreme exactitude. This is not, however, to say 
that the basis of the scientific formule is wrong, but merely that 
the data which are of most weight in the calculations are so 
variable that calculation is only useful as a guide, and a margin 
more or less large must be allowed for unless the conditions can 
be definitely fixed and the necessary data capable of tabulation. 

Unless this ean be done a large e of judg t must be 
put into @ formula if satisfactory results are to be arrived at. 
This applies to other things besides belts, and I sincerely hope 
will long remain so. When all results can be exactly calculated 





by cast iron formule, all interest in engineering will cease, except 
to those unfortunates who are content to be merely calculating 
machines or tenders of automatic machine teols. 

The essential formule are | 

a’ 
C»xrx - log R_, ret 
R=<e« 18U0 and C = ~ +x : 
log € 180 

R =ratio of tensions, C = coefficient of friction, a° = arc of 


eontact, and « = 2.7182. 

Many experiments made by me show that these formula are 
quite true, provided the conditions are such as are shown by the 
design of the formula. For example, the belt is supposed to be 
perfect!y flexible. This quality is unobtainable in practice, and 
its want introduces complications and errors not perhaps under- 
stood at first sight. 

Take a belt laid over a pulley and make sure that it embraces 
aknown are of contact when stationary. Cause it to travel 
over the pulley and the ** stiffness ” will at once act to cause the 
belt to leave the pulley on the in side. The arc of contact is 
therefore reduced, and if the coefficient of friction be calculated 
from the results of such an experiment a more or less serious 
error is at once introduced in the formula in a vital part. The 
error will be greater the smaller the diameter of the pulley. 

In my experience, apart from the formula quoted, “‘ fiexibility”’ 
is of extreme importance. Much more so in practice than the 
maititenance of the utmost possible “* C,”’ always easy to obtain 
by the use of rosin or other belt destroyers. I have many a time 
cured a slipping belt running on small pulleys by a liberal 
dressing of common tallow, the grease increasing flexibility. 

The belt also has weight. This in marly cases of ‘small high 
speed drives acts to reduce the apparent arc of contact. I 
remember one extreme case where the arc of contact, standing, 
was about 170 deg., and when running barely 190 deg. Yet the 
drive was entirely satisfactory, the belt slip normal, and the 
belt tension measured with a spring balance whilst standing such 
as closely to conform to the theory. I came to the conclusion 
that the loss of more than one-third of the arc was only apparent 
tothe eye; the belt really driving partly on an air cushion. 

With a high speed drive the weight acts by inertia, the belt 
not having time to bend to the curve until some distance after 
having passed the point of theoretical contact. If the slack side 
is at top there is smaller tension to resist this action than at the 
bottom, and consequently the effect is most marked on the upper 
or leading on side. At the bottom side the same effect can be 
seen but reversed and greatly moditied. At the leaving or 
bottom side of the pulley the tendency of the belt by its inertia 
and stiffness combined is to carry it round the pulley, thus 
tending toan increase of contact arc. There is, however, the weight 
and greatly increased tension of the belt at this side pulling it off 
the pulley to its straight line. The result is a greatly reduced 
are of contact when running. But the belt in this and other 
similar cases did its work. Things are not always what they 
seem to the eye, and the practical arc of contact was much larger 
than was apparent. 

I have made many experiments to determine the coefficient of 
friction, and believe that if “‘ C” is taken at 0.4 no great error 
will be introduced in most cases. Of course extreme cases are 
met with, such as belts actually coated with grease, and if such 
® condition is unavoidable special allowance is necessary. 

Ropes follow the same law ; but if care be not taken mistakes 
are made in determining the facts, and complaint is made that 
the formula is wrong. For instance, take the case of a winch 
barrel with several t.crns of rope on it. If the several turns are 
kept apart the tension ratios = ‘ R,”’ can be calculated closely, 
provided that the rope is flexible and its diameter is small as 
compared to diameter of barrel.’ If, however, the turns are 
wound on closely, as in practice would be the case, a double 
friction results, i.e., the friction between the barrel and the cord, 
and between the turns of cord individually, Since both these 
frictions follow the same law, “‘ R” is very greatly increased, 
and the value of ‘‘ R”’ by experiment is then much larger than 
would be expected as the result of calculations by the number of 
turns on the barrel. The friction between the individual turns 
is so variable that it t be tabulated, nor a value assigned 
to’ C”’ with any approach to accuracy. 

Mr. Parsons points out the wide variations in the working 
tensions advised by different authorities. In actual practice 
what is wanted is not so much a belt that will transmit the most 
energy, but one that will transmit the most energy at the lowest 
Cost, %.¢., & high commercial efficiency. A belt will wear out 
least rapidly if under no tension, but will then transmit ho energy 
and have no efficiency, and as it costs money its commercial 
efficieney will be at the lowest. On the other hand the belt may 
be heavily overloaded, will transmit a great deal of energy, and 
have therefore a very high efficiency: hanical—but will also 
wear out very rapidly, and quently its cinl efficiency 
may be low. These considerations indicate the reason why 
authorities differ so widely in their estimates of the best tensions. 

It depends on what is the most ecenomical life of the belt, and 
on the influence of tension on the life, and so balancing a high 
output and short life as against a low output and long life, as to 
— in the greatest total output during the belt’s life at the 
Owest cost. Naturally, such: an ‘estimate varies enormously 
ee with leather belting.alone working under different con- 
pea. and with different quality of leather and manufacture. 
ok Pop rcs cae of service are such as to cause rapid deteriora- 
a. n of the leather of even a high-class belt, it will pay to work 
‘he belt at a high tension, for the life is short anyhow. If, on the 

















contrary, the conditions are good, a low tension and long life are 
called for. 

Two authorities consulted, with experience specially of the 
separate eonditions, will give different advice asto the best belt 
tension to adopt, and Mr. Parsons and I and many others not 
knowing the total difference of working conditions are furnished 
with, in the end, a mass of nearly useless advice, and very little 
useful information. 

To a limited extent such information is given in an article on 
** Belts: Their Selection and Care,” by C. J. Morrison, in 
the *‘ Engineering Magazine,”’ vol. 51, page 567. 

I have not come across any similar information, and even that 
article covers only a limited field. Complete information, such 
as is required, does not exist, and could not be actually obtained 
by one man alone, though it might be collected and tabulated 
by one. 

The actual strength of belting material, apart from joint 
efficiency, certainly ought to be of interest to a practical man, 
since if he desires, or has need to get, the utmost possible out of 
his belt he can get rid of the joints by making his belts endless. 
In the case of leather by scarfing, cementing, and sewing, and in 
the case of a textile belt by specially making endless on the loom. 

May I enter ar objection to taking kilowatts as the basis of 


to turn it hither and thither with some neo-physical baffle plate 
as lightly as one deflects the hot gases in a water-tube boiler 
seemed to be mighty near toppling over the edge of sense into 
that unknown region where madmen and other revolutionary 
persons escape the rocks and precipices which daunt the com- 
pletely sane. But on second thoughts is the suggestion so mad 
after all? Your man of science may cast off the aspersion of 
insanity, can he but show a precedent for his zaad scheme. 
Had Marconi twenty years ago boldly advanced the proposal 
that the President of the United States should exchange com- 
ments on the state of the weather across the whole width of the 
Atlantic with Mr. Lloyd George, a justice of the peace would 
have been tempted to sign his certificate ; but if, just when 
pen was on paper, Marconi had taken the J.P. to his 
laboratory and had shown him experiments in Hertzian wave 
transmission, if he had said, “ Sir, Faraday’s experiments on 
induction were no greater than this, and to-day the same power 
lights you and warms you and carries you, and is the elemental 
stuff or principle or what not which twenty years hence will set 
up @ new monarchy for the control of all manner of transport 
in the United Kingdom,” would not the magistrate have put 
the top back on his pen, slipped his glasses into his pocket, and 
said, ‘ Good-day, Mr. Marconi, yours is only of the madness 
that inspires inventors ; it is not certifiable ?” 





belt calculations in general. Belts are used on other hi 
than electric motors, and kilowatts are not directly convertible 
into pounds or tons, which are the units involved in the strength 
of belts. 

Geo. T. Paxpor. 


Angmering, June 21st. 


Sir,—Like Mr. F. R. Parsons, who wrote to you last week, I 
have never been able to find much assistance from the information 
given in the belting tables published in the various text-books. 
They vary to such an extent that the only way of using them 
seems to be to take a happy mean and trust that they are not all 
wrong. They nearly all base their figures on the tensional 
strength of the belt, but to my mind this is one of the last things 
that comes in. It is a most rare matter to find a belt torn 
through. If a belt breaks it is nearly always at the joint, and 
if one were to load up a belt to anything approaching the maxi- 
mum tension per square inch that it would stand, it would in 
nearly all eases slip badly on the pulleys owing to want of suffi- 
cient surface. 

The only cases perhaps where actual tensional strength is 
required is in suck as a large lathe with a very low belt speed, 
where the belt has to be put on with a very heavy initial tension 
to get it to drive at all, but this does not affect genera! belting 
practice. 

There is one po‘nt that Mr. Parsons does not mention that 
should be carefully noted, and that is the great additional belt 
speed required to enable a belt to transmit a given power where 
the pulleys are small. The size of the pulley has a great bearing 
on the point, and I know of no tables published in this country 
which make any mention of this necessary allowance, although 
in America it is generally taken into consideration. 

From data collected from my own practice I find that where 
a pulley of 12in. diameter with a surface speed of 1000ft. per 
minute will transmit 1 horse-power per inch of width, a pulley 
of 4in. di ter will require 2000ft. of belt speed per minute 
to transmit the same power, and the tensional stress per inch of 
width is 33 Ib. in the first case and only 16.5 lb. in the second— 
a very different figure from those quoted by Mr. Parsons from 
some tables he inspected. 

This loss of driving power on small pulleys is, I presume, due 
to the difficulty of bending a belt round the small radius. 

Minchinhampton, Gloucestershire, E. W. SarGeant. 

June 23rd. 





TRISECTION OF AN ANGLE. 


S1n,—-Herewith I send you a solution to the trisect‘on of an 
angle, introducing a geometrical Euclidean method known as 
the intersection of loci. The construction is more or less simple, 
and depends entirely upon the accuracy of plotting the curves, 
which, if done very carefully, will always intersect one another 
on the horizontal axis. It can easily be ascertained from Mr. 
Kempe’s proof, which appeared in your issue of the 13th, that 
the length C D is equal to the radius of the circle, thus making 
B D equal to its diameter and also making the triangle OC D 
isosceles. The method is as follows :—Mark off lines indis- 
criminately from the point A and make the distances X Y, X, Y, 
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&c., equal to the radius, so obtaining the first locus. The other 
locus is obtained by marking off the diameter of the circle on 
these lines from each point of intersection with the vertical axis. 
The two curves will always intersect on the horizontal axis. 
ALBERT FLnpDte. 

Openshaw, June 17th, 

{ Neither of Mr. Flindle’s loci is a cirele. Each is a curve of the 
third degree. His method of solving the problem is therefore 
not Euclidean.—Ep, Tur E.! 


THE ETHER. 


Str,—May I express the hope that Mr. Blount’s curious letter 
in your last issue will not escape attention—as on account of its 
transcendentalism it seems like enough to do. My first impres- 
sion on reading it was that much thinking had made the author 
mad. To suggest that little human beings should endeavour to 
shift sunshine from the Equator to the edge of the Arctic regions, 





Is there, then, any precedent that can save Mr. Blount ? 
No matter how emall it may be ; even if it be no more than the 
tiny nucleus of a thought, it shall serve him. It shall settle 
whether his scheme is sunlight or moonshine. Well, we have it 
surely, and is it not Mr. Marconi himself who has provided it ? 
Physicists have decided that the heat and light of the sun are 
transmitted to us by that all-pervading stuff the ether. The 
sun stresses the xther somehow or other and the stress is trans- 
mitted the ninety and odd million miles to us. Marconi also 
stresses the ether and sends the stress three thousand miles and 
more. It is probable, nay certain, that all day long we are all 
stressing the ether every time we call up radiant energy in one 
form or another, every time we strike a match or switch on an 
incandescent electric light, or do anything else which creates a 
force which can be transmitted across a vacuous space, a space 
in which there is nothing but ether to carry theenergy. Jf, then, 
we have the power so to toy with this all-pervading medium ; 
if, furthermore, it is within our capabilities to direct the move- 
ment of the stress, as we do with our searchlight beams, to take 
a salient example, may we not go further? May we not say, 
** Already this djinn of an ether is in some degree our servant ; 
shall we not do as we will with him if we use our advantage 
wisely ?” 

That is, I think, the point. Year by year we are winning to 
greater knowledge of the stuff that transmits radiant energy— 
the heat and light of the sun. Is it all madness to think that 
some. day, just as we now throw the light in a Crookes’ tube to 
one side or the other with a magnet, we may not be able to bend 
some portion of the rays that beat upon the Equator towards 
the frozen north? The thought may be too great for quite 
sane people, but the discoverer, the inventor, the science- 
adventurer—younger brother of the merchant adventurer of old 
—isnot hampered by our little gamut of mentality ; he has 
spheres of his own into which we others follow when he has 
led the way. PiscaTor. 

June 24th. 


A SHORT CHRONOLOGY OF LOCOMOTION. 


Sm,—The article under this title, in your issue of June 20th, 
is both useful and interesting, yet I venture to think it would 
bear improvement, as, for instance, there is no mention of the 
date of the first private Act of Parliament for a railway, namely, 
that of 1758 for Brandling’s wooden tram-road from the Middle- 
ton Colliery to Leeds. The date “‘ 1802, Croydon railway,” is 
inaccurate and misleading. It should be ‘‘ 1801. First public 
Act for a railway, viz., the Surrey Iror Railway from Wands- 
worth to Croydon.” p 

The greatest event in the whole railway calendar is omitted, 
viz., 1804. Richard Trevithick worked the first steam train 
ever run. This was from Penydaran Ironworks to the Cardiff 
Canal at Navigation—now called Abercynon, Taff Vale Railway. 

1811. First line regularly worked by locomotives (side rack), 
the Middleton colliery railway of 1758. 

1812. First line worked by an adhesion locomotive at 
Wylam, near Newcastle-on Tyne. 

1830. First regular service of steam passenger trains on the 
Liverpool and Manchester. Railway opened this year. 

Would not “‘ 1837, Grand Junction Railway completed” be 
better than citing the London and Birmingham a year later ? 

1836. ‘ London and Greenwich Railway opened ” should be 
partly opened. 

1847. ‘ Compound |} tive tried on Eastern Counties 
Railway.” This was hardly what we call a compound, and the 
date was c. 1851. 

Last but not least—1892. It was the 7ft. gauge that dis- 
appeared on the G.W.R. It was never 6ft. 





W. B. Patey. 
Chelsea, June 24th. 





WATER POWER AND TIDAL ENERGY. 


Srr,—In common with many others I have read with interest 
your recent article on the above important matters. I have not, 
however, d any proposals for utilising the ordinary current 
of large and rapidly flowing rivers, apart from falls. Yet there 
are many places on such rivers where the current could be 
advantageously utilised at no very great expense in the following 
manner, viz.:—Oblong reinforced concrete pontoons could be 
anchored across the river by means of round concrete piles 
fitting loosely into semicircular recesses in the ends of the 
pontoons. This would permit of the pontoons rising and falling 
from floods or by tidal action. Mill Jades, with the necessary 
sluices, would be formed on each pontoon, and be fitted with a 
very wide undershot water wheel with large floats, geared up to 
drive a dynamo, also on the pontoon, and from which the current 
would be led to where it was required. 

On the Solway Firth, the Montrose Basin, and—if I remember 
right—the Dornoch Firth, where the tidal current is very strong 
and swift, the above plan might also be utilised with advantage. 
In this ease the lades would be fitted with sluices at each end, 
and the water wheel have reversing gear. so that it. would answer 
when the tide was either at flow or ebb. 





H: J. Pepvr. 
June 23rd. 
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Turbine-driven Marine Auxiliaries. 





As an indication of the reliability of modern steam 
turbines and the trust which engineers now put in this 
class of machinery, the equipments which the Franco 
Tosi Company, of Legnano, Italy, is manufacturing for 
merchant steamers are of topical interest. These installa- 
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FIG. i—DIAGRAM OF FEED HEATING APPARATUS 


must be made to suit the peculiarities of the vessel, but 
all the essential items are shown individually. 

The main propelling machinery comprises a pair of 
reaction turbines, connected by means of cut gearing with 
a single propeller. Two sizes have, so far, been produced. 
One is of from 2100 to 3000 horse-power, at a propeller 
speed of 80 revolutions per minute, while the other develops 
2400 to 3400 horse-power at 65 revolutions per minute. 


The engravings, Figs. 4 and 5, represent one of the larger | 
| ments are made for admitting high-pressure steam to 


Swain Sc. 


FIG. 2—MAIN MANOEUVRING VALVES 


tions, several of which have already been put in commis- 


sets. It will be noticed that at the forward end the two 


sion, are suitable for vessels of from 10,000 to 12,000 tons | turbines are tied together by means of a good solid base, 


displacement, and their chief peculiarity lies in the adoption 
of turbine drives for the principal auxiliaries. In the 
illustrations which accompany this article no attempt has 
been made to show the general arrangement of the 
machinery in the ship, as the disposal of the various units 


while aft they are attached to the main gear box. The 
high-pressure turbine is to port, while the low-pressure 
machine, with which is incorporated the astern turbine, 
is on the starboard side. The condenser, it will be seen, 
is arranged directly beneath the low-pressure turbine, 


Swain Sc. 


to which it is rigidly attached, while the weight is carried 
by means of stools with spring cushions. The rotors of 
the turbines are of exceptionally rigid construction, and 
the blading is fixed in the grooves in the rotor by means 
of multiple serrations, which minimise the likelihood of 
the blades coming out of place. The glands, where the 
shafts come through the casings, are packed by means of 
graphite rings, which can be easily dismantled. Both 
the turbines run at 2500 revolutions per minute. Arrange- 


the low-pressure turbine, for going ahead, in cases of 
necessity. 
The speed reduction gear is of the double-reduction 
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FIG. 3—FORCED DRAUGHT FAN 


type, with single helical cut teeth. End thrust on the 
gear shafts is, however, eliminated by the use of pinions 
and wheels in pairs, with the teeth cut in opposite direc- 
tions. It will be noticed that the propeller hate is placed 
considerably below the level of the turbine spindles, with 
the result that the whole set is made as compact as 
possible and the shaft is brought very low down in the 
vessel and the maximum immersion of the propeller 
obtained. The thrust box is separate from the gear casing, 
but is arranged immediately aft of it. 

f The condenser is of the modern surface-condensing 
type, with a triangular carcase, so formed as to have a 
cross-sectional area proportionate to the volume of steam 
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—— 
ing at any point, and arranged to cool the incondens- 
able gases as far as possible. Ordinary air pumps have 
peen dispensed with, and in their place there is a pair of 
steam ejectors. These ejectors are shown in the line draw- 
ing, Fig. 1, and either one of them is of sufficient capacity 
to maintain @ good vacuum with the turbines working at 
full load. The ejectors are naturally less bulky than air 
pumps, and as the heat of the steam which they consume 
is saved, a8 described later, the high steam consumption 
generally associated with this class of apparatus is probably 
offset by the saving in weight and space. The condensate 
js extracted from the bottom of the condenser by means 
of a centrifugal pump combined with the circulating pump. 
The circulating pump—illustrated on page 640—is 
driven by a small turbine giving from 40 to 50 horse- 





extent in the event of inattention to the feed valves. The | 
feed is, however, regulated automatically. The boiler | 
casings are made of a double thickness of sheet metal, 
with an intervening air space, through which the air | 
necessary for combustion passes on its,way to the ash pit. 
In this way the heat radiated from the bziler is not only 
conserved, but the temperature of the stokehold is made 
much more comfortable for the men. The boilers are 
worked under a low-pressure forced draught, for which 


| purpose turbine-driven fans are installed. One of these 


fans is shown in Fig. 3, from which it will be seen that the 


| machine is of the vertical type, with a downward inlet 


and a free discharge. The turbine is of 20 brake horse- 
power, and runs at 5590 revoluti: ns per minute, while the 
speed is reduced to 800 revclu‘icns per minute at the fan 











FIG. 


power when running at 5500 revolutions per minute. shaft. 





4—GENERAL VIEW OF TURBINES 





AND CONDENSER 


The output at this speed is 8 cubic metres per 


A gear box reduces this speed to 500 revolutions per | second against a head of 80 mm. of water (17,000 cubic 


minute at the shaft of the pump. The pump is of the | feet per minute against 3in. water gauge). 


The fans are 


balanced inlet type, and is capable of an output of 250 | arranged to suck the air out of the engine-room and thus 
litres per second against a head of 6 m. (3500 gallons per | improve its ventilation. 


minute against 20ft. head). On the same shaft there is | 


Feed -water is supplied to the boilers by a pair of centri- 


an oil pump for the general lubrication, while a set of | fugal pumps, either of which is sufficiently powerful to 


helical gears drives a vertical shaft for the pump taking 
the condensate from the condenser. In some cases, how- | 
aver, the condensate pump is driven by a separate small 
turbine, running at 6000 revolutions per minute, with a | 
gear box reducing the speed to 2000 revolutions per | 
minute. In any case a spare pump is provided for the 


} 


feed all the boilers. The pumps—page 640—are direct con- 
nected with 20 brake horse-power turbines running at 6000 
revolutions per minute, and are each capable of delivering 


| 7 litres of water per second against a head of 200m. 


(5500 gallons per hour against 280 1b. per square inch). 
The pump impellers are of bronze and an automatic 


purpose, while there is a stand-by oil pump, and circulating | pressure regulator is provided, which, it is said, has been 


water for the condenser can be obtained from the ballast 
pumps if necessary. 
The builders}have adopted the water tube type of | 


proved to be capable of controlling the pump without 
any attention on the part of the engineer. 
The novel form of manewuvring valve adopted is illus- 


| in the line drawing—Fig. 1. 


valve remains shut. Both valves can be closed at the 
same time, but they cannot possibly be opened togother. 
Below the manceuvring valves there is an emergency 
valve—see Figs 2—which is tripped by an oil servo- 


| motor in the event of the turbines running away. 


On reference to Fig. 6 it will be noticed that there is a 
smaller valve operated in connection with the manceuvring 

















FIG. 6—MANOEUVRING VALVES 


valves. This small valve controls the exhaust from the 
auxiliaries already mentioned, and appears marked B 
This drawing is a diagram- 
matic representation of the arrangements employed to 
conserve the heat value of the steam used in the auxiliaries, 
by absorbing this heat in the feed-water on its way to the 
boilers. 

The several exhausts which are concerned comprise 

















FIG. 5—TURBINES AND GEARING WITH COVERS 


boiler with com 
tion claim that 
water, 


paratively small tubes, and in this connec- 

with the elimination of oil from the feed- 

ae due to the employment of steam turbines in place | 
0’ reciprocating engines, water-tube boilers are quite suit- 
7 for the merchant service. They also point out that 
prc. proper precautions to reduce the corrosion of 
' nser tubes, sea water can be largely kept out of the 
eed-water system. The boilers have a generous amount 
of water space, and it is said that fifteen minutes’ would 
elapse before the water level was reduced to a dangerous 


| Steam for going ahead is taken from one valve, while the 


REMOVED 


trated by the sectional drawings—Fig. 2. It will be 
noticed that the Ferranti type of valve is employed, and 
that when it is opened a sleeve takes the place of the valve 
disc and prevents losses due to eddies round the seating. 


valve on the opposite side of the main casting supplies 
steam to the astern turbine. The valves are operated 
by means of a peculiar cam-like plate, which can be seen 
pleinly in Fig. 6. The cam plate is so sheped that either 
valve can be fully opened or closed while the opposite 





those from the circulating, feed and condensate pumps, 
the fans and the lighting dynamo, if one is installed. All 
these supplies of low-pressure steam are collected together 
at the separator, shown at the bottom of the diagram. 
In normal running the steam passes up the central pipe 
and is utilised in a tubular heater to raise the temperature 
of the feed-water. In view of the fact that the steam, 
having come only from turbine sets, is entirely free of cil, 
the condensate from the feed heater is drained into the 
hot well, and the whole of its heat thus saved. In the 
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event of the quantity of exhaust from the auxiliaries being 
a0 great that the feed heater cannot utilise it all, a pro- 
portion finds its way past the valve A, which opens at 
@ pressure of about 4$1b. per square inch. When the 
main propelling machinery is running the steam passed 
by the valve A goes through the valve B to the low- 

turbine, and there does useful work. If, however, 
that turbine is going astern the valve B is automatically 
moved, in the process of working the mancuvring valve, 
so that the surplus auxiliary exhaust is led direct to the 
main condenser. In order that the auxiliaries may be 
run when the main turbines are standing, connections are 

for exhausting to the atmosphere or working in 
conjunction with an auxiliary condenser. 

Another important source of steam, for heating pur- 
poses, is the set of ejectors which extract the non-con- 
densable gases from the main condenser. The ejectors 
are shown to the right of the drawing, and it will be seen 
that they discharge into the hot well, where the steam is 
condensed in a cémpartment supplied with the compara- 
tively cold return water from the main condenser. The 
feed pump, it will be noticed, takes the water from the 
hot well, after it has been mixed with all the available 
hot returns, and delivers, through a filter, to the feed 
heater. A by-pass is so that the filter can be 
put out of action for cleaning, and the supply of water to 
the boilers maintained. 

On page 640 there is illustrated a small turbine-driven 
dynamo for lighting service, which gives 30 kilowatts at 
110 volts. The turbine runs at 3000 revolutions per 
minute, and is capable of developing 45 brake horse-power. 

The very complete manner in which not only the heat 
of the auxiliary exhausts, but also the soft water resulting 
from their condensation, are saved and quickly returned 
to the boilers, must result in these sets of machinery having 
a high thermal efficiency, and although we have no figures 
before us to show the actual results of working, it will 
readily be conceded that the designers deserve credit for 
having produced a simple,. yet effective, general arrange- 
ment requiring very little manipulation on the part of 
the engine-room staff. 








Naval Notes. 





Distribution of the Fleet. 


In his speech of March 12th on the Navy Esti- 
mates, Mr. Walter Long briefly described the measures 
which the Admiralty was taking to show the flag in every 
part of the world. He added that the worthy repre- 
sentation of British sea power abroad meant everything 
to the British Commonwealth, its prestige, greatness, and 
trade. Since that date the Admiralty’s plans for the dis- 
tribution of the Fleet at home and abroad have been com- 
pleted and made public. The fully commissioned force 
in home waters is to consist of three battle squadrons, 
the First, Second, and Third, and one battle-cruiser 
squadron, with Admiral Sir Chas. E. Madden in supreme 
command. The First and Second Squadrons, made up 
of the ten ships belonging to the “‘ Queen Elizabeth ” and 
“Royal Sovereign” class, represent the Atlantic Fleet, 
in which is incorporated the Battle-cruiser Squadron, a 
“‘ Flying Squadron ” of seaplane carriers, the First Light 
Cruiser Squadron, and several fiotillas of destroyers and 
submarines. The Third Battle Squadron and the Second 
Light Cruiser Squadron represent the Home Fleet. A 
striking feature of these formations 1s their homogeneity, 
a principle which has been extended to the fleets and 
squadrons detailed for service abroad. The heavy guns 
mounted in the Atlantic Fleet are ninety-two 15in. and 
twenty-four 13.5in.; in the Home Fleet sixty 13.5in. 
These figures include the artillery of the Battle-cruiser 
Squadron, consisting of Lion, Princess Royal, Tiger, 
Renown, and Repulse. The First Light Cruiser Squadron 
is made up of three vessels of the “‘C” and three of the 
““D” class, but when ships now completing are delivered 
it will consist of six ‘‘D” cruisers. The Flying Squadron 
—a designation which now has a significance more literal 
than formerly—is composed of Furious, Argus, Vindictive 
(ex-Cavendish), and Vindex, the latter a conve 
merchantman. In the Mediterranean is the Fourth 
Battle Squadron of six ships, viz., four Iron Dukes and two 
of the “ King George V.” class; the Third Light Cruiser 
Squadron of six “C” cruisers; the Sixth Destroyer 
Flotilla led by the Stuart ; and a submarine flotilla. The 
12in. gun, it will be observed, is no longer represented in 
the fully commissioned strength ef the Navy, all ships 
armed with this calibre having passed into the reserve. 
An exception to this rule is the New Zealand, at present 
conveying Lord Jellicoe on his tour of the Dominions. 
Notable absentees from the commissioned fleets are the 
Agincourt, whose peculiar design and battery of fourteen 
12in, guns unfit her for work with the newly “ standard- 
ised ’’ formations; the Canada, whose l4in. guns would 
complicate the ammunition supply ; and the “ large light 
cruisers ”’ Glorious and Courageous, which, in view of their 
limited fighting value, are apparently considered too 
expensive to maintain in commission. In all, eleven 
Dreadnought battleships and three battle-cruisers are to 
be kept in reserve. 


The China Flagship. 


3 The reorganised China Squadron is to consist 
of the Hawkins, Carysfort, Cape Town, Carlisle, and 
Colombo, but as the Cape Town is to be launched only 
this week—June 28th—it will be some months before the 
squadron is fully formed. The flagship Hawkins is now 
completing at Chatham Dockyard, where she is to be com- 
missioned on July 25th. A representative of THE Enct- 
NEER was privileged to make an inspection of this remark- 
able vessel last week. The lines of the hull are of a singular 
beauty, and in spite of the great length—605ft. over all— 
the profile of the ship is full of grace and symmetry. As 
most of the data relating to her were given in Sir E. H. 
Tennyson D’Eyncourt’s paper, it is unnecessary to repeat 
them here. When inspected the ship was at practically 
normal draught, and the anti-torpedo bulge, which pro- 
trudes some 5ft. beyond the hull, was just below the load 
water-line. All the internal arrangements and living 





are-planned on a scale, An innovation 
iikely to be popular with fhe ratings is a recreation room. | stages 


It was, however, not possible to gain a clear impression 
of the ’tween-deck arrangements owing to the incomplete 
state of the ship and the large number of dockyard work- 
men who were busily employed on her. Since the publica- 
tion of the plans some minor modifications have been 
made in the rig, &c., including the lengthening of the main- 
mast. Viewed at close quarters, the armament of seven 
7.5in. guns has a very formidable appearance. As is 
known, these wea; are mounted on light centre-pivot 
earriages behind shields, five being on the centre line and 
two on the beam almost amidships. Special attention 
has been given to the avoidance of danger and interference 
in connection with the working of the main armament. 
No. 1 gun, mounted on the forecastle, is protected from 
the blast of No. 2, mounted above it on the forward 
superstructure, by a large overhanging screen. The 
broadside are on circular platforms raised a foot 
above the deck. No. 5, mounted at the break of the fore- 
castle deck, fires over No. 6, on the quarterdeck, safety 
being ensured by the provision of a blast screen. No. 7 
gun at the stern is, of course, in line with No. 6, and for 
this reason special measures were necessary to protect 
No. 7 and its crew from the blast of No. 6. Two vertical 
screens are therefore interposed between the guns and so 
placed that No. 6 cannot, possibly be trained on any bear- 
ing where its blast would endanger or incommode the crew 
of the stern gun. This disposition of armament permits 
a fire concentration of six guns through a wide arc on either 
beam and of two guns ahead or astern in line with the keel. 
The 7.5in. guns in the Hawkins belong to a new mark, 
and the hoists and mourits are of an improved pattern 
that reduces manual labour toa minimum. Consequently 


the guns are expected to prove more rapid in action than 
was ible with the older types of 7.5in. as mounted in 
the Swi and several armoured cruisers. There is 


some doubt as to whether the remaining three ships of 
this class, Raleigh, Frobisher, and Effingham, will be com- 
eted. They are building at Dalmuir, Devonport, and 
ortsmouth respectively, and all three are believed to be 
in a backward state. The estimated cost of the Hawkins 
is £750,000, which, if not exceeded, will be a moderate 
figure for a ship of this size, speed, and armament. 


Flotilla Leaders. 


The Malcolm, flotilla leader, built by Cammell 
Laird and Co., Limited, was launched at Birkenhead on 
May 29th. She is the sixteenth vessel of the flotilla leader 
type which the firm has built, the first being the Swift, 
put afloat ten years ago. The Malcolm belongs to a class 
which originally comprised six units, since reduced to five 
by the loss of H.M.S. Scott last August. Particulars of 
the class are as follows :—Length, 320ft.; beam, 31. 9ft.; 
draught, 10.6ft.; normal displacement, 1800 tons ; 
machinery, Parsons turbines, with reduction gear driving 
two screws, designed for 42,500 shaft horse-power and 36.5 
knots. The gearing, which is of the helical pattern, was 
cut in the firm’s own shops by special machinery. Modifi- 
cations which have been made in the teeth of the gearing 
of this vessel—as in that of her sister, Mackay, which is 
now running trials—are expec to give important 
results. Like other recent vessels of the leader type, the 
Malcolm is fitted with the Michell self-adjusting single- 
collar thrust block. The boilers are fired with oil, of 
which 500 tons can be carried. In fighting power the 
Malcolm is equal, if not superior, to a third-class cruiser. 
She is armed with five 4.7in. high-velocity guns, all 
mounted on the centre line and controlled by director ; 
one 3in. high-angle gun and six 2lin. torpedo*tubes on 
triple turntables. The vessel was launched in a very 
advanced state, with funnels, bridges, and superstructure 
in position. The construction of two other flotilla leaders, 
Saunders and Spragge, contracted for by Thornycroft’s, 
has been abandoned since the Armistice. 


Destroyer Speeds. 


A cable message received last week stated that 
the United States destroyer Cole, built under the War 
Emergency and understood to be of the flush- 
deck type, has covered a five-mile course on the Delaware 
River at.a mean speed of 41.1 knots. This figure, if 
confirmed, would constitute a world’s record, and official 
verification will therefore be awaited with interest. We 
understand that the highest trial speed attained by a 
British destroyer is 39.6 knots, recently made by the 
Yarrow-built Turquoise. This vessel had her armament 
on board and, we believe, a good deal of other equipment, 
and before any useful comparison can be drawn it will be 
necessary to know in what condition the Cole began her 
trials. It is interesting to recall the efforts that were 
made some twenty years ago to excel the 30 knots’ speed 
which was then considered the maximum standard for 
torpedo-boat destroyers. The competition may be said 
to have begun in 1897, when the Turbinia amazed the 
world by steaming at 33 knots. At the time of this per- 
formance the German firm of Schichau had just received 
from the Chinese Government the contract for a quartette 


of destroyers, and for the purpose of réclame they en-| 


deavoured to beat the Turbinia’s record. The Chinese 
boats were built in 1898 and equipped with two sets of 
triple-expansion engines driving twin screws. According 
to statements made by Messrs. Schichau—but not cor- 
roborated from any impartial source—they reached on 
the measured mile a speed of 33.6 knots with all stores 
and 67 tons of coal on board. In light condition they 
were said to have touched 35.2 knots. It should be added, 
however, that the boats never afterwards came within 
measurable distance of this velocity. In the following 
year a new record was created by the British destroyers 
Cobra and Viper, the last-named reaching a trial speed of 
36 knots. Following the loss of these two boats, attributed 
to structural weakness, there was a reaction in favour of 
more robust construction and less ambitious speed. In 
view of the startling claims put forward hv German ship- 
builders before the war with regard to the speeds of their 
destroyers, it is interesting to learn that these vessels 
invariably ran their trials in the lightest possible condition. 
During the war itself German destroyers rarely left port 
with their bunkers or tanks more than half full, since there 
was no expectation of remaining at sea for any length of 
time. British boats, on the other hand, invariably left 





port with their maximum fuel suppl and—in the 

of the campaign—burdened with much extra va 
in the form of depth » paravanes, &e. In spite of 
this severe handicap our destroyers were rarely outpaced 
by the enemy’s craft. An examination of the Ge 
destroyers interned at Scapa Flow proves that British 
marine engineers have little to learn from that source jn 
regard to the design and construction of hich-speeq 
machinery installations. 


The Destroyer Turquoise. 


The figures for the speed trials of the Turquoise 
were given in THe ENGINEER for May 30th last. It may 
be of interest to add here a few particulars. It will be 
recalled that on the Skelmorlie mile at the mouth of the 
Clyde she attained a speed of 39.6 knots on a four hours’ 
continuous run, The Skelmorlie mile is selected by the 
Admiralty as the most reliable measured mile for trials of 
fast vessels, because there is a depth of water of 240f¢. 
which is the least depth upon which trials can be made 
with trustworthy results at the high speeds now prevailing 
with destroyers, for it has become known and is now fully 
recognised that higher speeds can be obtained in very 
shallow water than in very deep water ; for this reason no 
trials are now made by the Admiralty at the mouth of the 
Thames. The effect of very shallow water is to give a false 
increase of speed to destroyers, which in former days was 
never suspected. The Turquoise was built by Yarrow 
and Co., Limited, Glasgow, and belongs to what is termed 
the “‘ Miranda” type, a type which has been eminently 
successful during the war. The Miranda and other 
similar vessels were built from designs prepared by Yarrow’s 
and not got out by the Admiralty. Another famous 
destroyer of this type is the Mounsey, which not only 
attained the exceptional speed of 39 knots on her official 
trial, but while on active service was the means of rescuing 
696 persons from the cruiser Otranto during a gale of 
wind. The Musketeer is another vessel of this type 
which made a great reputation for herself by taking off 
the crew of the battleship King Edward; whilst the 
Lurcher, early in the war, rescued over 200 Germans from 
the Mainz whilst she was sinking. The Turquoise is 273ft, 
in length overall and has a beam of 25ft. 74in., and a dis. 
placement of about 1000 tons. She is propelled by twin 
screws with turbine machinery. Steam is supplied by 
three boilers of Yarrow’s latest type fitted with super. 
heating apparatus. She is fitted with fifteen transverse 
bulkheads dividing the hull into sixteen main compart- 
ments, which are further subdivided by the water-tight 
and oil-tight decks. The petty officers and crew's quarters 
are forward of the machinery space and the commissioned 
officers’ quarters are aft. te cabins are provided 
for the captain and four officers.) The ventilation of the 
crew forward is effected by a fan and system of 
distributing trunks, thus avoiding the necessity of cowls 
on the forecastle deck, which are a source of trouble in 
bad weather. The armament consists of three 4in. quick- 
firing guns, one on the forecastle, one amidships between 
the funnels, and one aft, also an anti-aircraft gun. There 
are two sets of twin 2lin. torpedo tubes with four torpedoes, 
The propelling machinery consists of two Brown-Curtis 
turbines coupled direct to the main shafts and capable of 
developing about 25,000 horse-power. The boilers are 
arranged for burning oil fuel, of which 228 tons can be 
carried. It may be of interest to add that twenty-three 
of these special Yarrow type destroyers were built at 
Scotstoun and took part inthe war. H.M.S. Oak was one 
of the first vessels of them, and served as tender to the 
Commander of the Grand Fleet through the whole duration 
of the war. 


German Copies of the Renown. 


Particulars are now available of the armoured 
ships that were laid down in Germany during the war. 
Two battleships of the “‘ Baden ”’ class, displacing 28,000 
tons and carrying a main armament of eight 15in. guns, 
were begun in 1915, the Sachsen at the Germania Yard, 
Kiel, and the Wirttemberg by the Vulkan-Werke at 
Hamburg, but neither has been completed. A few months 
later contracts were placed with the Schichau firm at 
Danzig and the Imperial Yard at Wilhelmshaven for two 
battle-cruisers, Graf Spee and Prinz Eitel Friedrich, the 
design of which had obviously been copied from that of the 
British “‘ Renown” class. A third ship, Ersatz Hansa, 
was ordered late in 1915 from Blohm and Voss, but appears 
to have been abandoned before she reached the launching 
stage. The Graf Spee and Prinz Eitel Friedrich were duly 
launched, but had not been completed when the Armistice 
was signed, and have since been dismantled. How closely 
these ships resembled the Renown and. Repulse in essential 
features is shown’ by the following table, in which the 
British and German types are compared :— 


Renown. Graf Spee. 
Length (p.p.) .. 750ft. — 
Length (water line) _— 715it. 
Breadth... 5. ss 90ft. 93it. 
Draught .. 0... * 25 }ft. 27ft. 
Displacement 26,500 tons 27,000 tons 
8 sas ae 32 knots 28 knots (nom.) 
Fuel capacity 4250 tons 4800 tons 
Armour : 
Side amidships .. 6in. jin. 
Barbettes Tin. 10in. 
Armament Six 1din., Six 15in. 
seventeen 4in., fourteen 5. 9in., 
two torpedo tubes .. six torpedo tubes 


The main difference between the two ships lay in the 
arrangement of the main armament, for whereas the 
Renown has two barbettes forward and one aft, the Graf 
Spee had one barbette forward and two at the stern. The 
5.9in. guns were disposed in battery on the main deck. 
The ship had two funnels, a tripod foremast and a short 
pole mainmast. Thovgh the designed speed was inferior 
to that of the British prototype, the Graf Spee was expected 
to reach 30 knots. In the reduced number and increased 
calibre of the main guns, the comparatively light pro- 
tection, and in general characteristics, the German design 
is closely akin to British practice. 
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Furnaces for Burning Lignite. 





Waite lignite is of little interest in this country as a 
fuel, there are many parts of the Empire where it forms 
the chief source of heat, and the exhaustive experiments 
which have been carried out by the United States Bureau 
of Mines on the combustion of this class of fuel are thus 
of widespread interest. 

North Dakota lignite contains about 40 per cent. of 
moisture, 25 per cent. of volatile matter, 28 per cent. of 
fixed carbon and about 7 per cent. of ash. The calorific 
value is some 6250 B.Th:U., which rises to 10,500 B.Th.U 
when dried. The chief difficulty in burning this material 
js to get rid of the ash, without allowing too much unburnt 
fuel to pass through the grate at the same time, as the 
lignite has a tendency to break up into small flakes under 
the influence of heat. The Bureau has, however, con- 
trived a form of furnace for domestic heating, which has 
proved quite satisfactory, and on the strength of the 
experience gained with this arrangement, makes some 
recommendations as to the design of larger furnaces for 
boiler installations and similar work. 

The large amount of heat required to ignite lignite 
containing 35 per cent. or more of moisture, entails an 
arrangement of the furnace in such a way that the flames 
from the fire are deflected over the incoming fuel by means 
of a brick arch. In the case of the domestic furnace— 
shown in Fig. 1—the grate is inclined and has wide hori- 
zontal air spaces which can be easily kept open, permitting 





f 
to a chain grate. The di shows the in a} 
horizontal position, 
results would be obtained if the top of the grate were 
inclined about 30 deg. to the horizontal. 

The motion of the feeds the fuel into the furnace, 
and the thickness of the fuel bed is controlled by adjusting 
the ‘openiiig Of the gate. The air is introduced through 
the openings in the grate bars and in the rear of the grate, 
where the ashes are discharged into the ashpit. In this 
furnace the air that enters between the end of the grate 
and the bridge wall is used to burn the solid fuel on the 
grate. This air is made to pass between the arch and the | 
fuel bed toward the front of the grate, and therefore aids | 
both in the rate and the completeness of combustion, and 
is not detrimental to efficiency, as with the ordinary chain- 
grate furnace. 

Provisions should be made to prevent air entering 
through the coal magazine and through the front part of | 
the grate, where the lignite is being dried. When lignite | 
is burned it is improbable that the furnace temperature 
will be high eno to injure the arch. With the carbon- | 
dioxide content of the gases averaging between 13 and 
14 per cent., the furnace témperature will not exceed 
2200 deg. Fah., and if the top of the arch were exposed 
so that it could radiate heat to the boiler above it, the arch 
would probably never get hotter than 2000 deg. Fah. 
There are plenty of refractory maierials that will hold 
under such temperatures. For burning carbonised residue, 
which dos not contain such high proportions of moisture | 
as natura! lignite, higher.temperatures might be obtained. 
If these temperatures were too high for the material in 
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FIG. 1 


the free passage of air. Additional air is admitted through 
the door, for removing clinker, provided at the lower end 
of the grate. This air, in passing up between the arch 
and the fuel bed, sweeps the surface of the bed and helps 
greatly in burning or gasifying the fuel, thus making it 
unnecessary to force through the fuel bed all the air 
needed. Experiments showed that the scrubbing action 
of the additional air caused rapid oxidation at the surface 
of the fuel bed. Thus there were two oxidation zones—one 
next to the grate and one at the surface of the fuel bed-— 
with probably a small reducing zone between them. The 
air spaces in the grate are horizontal, and the successive 





diagram grate 
but it is believed that better! © 





An Unusual Method of Trans- 
porting Boilers. 


Tue following particulars concerning the transporting 
of some salvaged -uarine boilers for a distance of over 
20 miles are taken from a recent issue of our contemporary, 
the Scientific American :— 

Late in the autumn of 1917 the steamship Bear went 
ashore on the northern coast of California. It was 
impossible to haul the vessel off the sands, and the only 
alternative was to salve as much of its cargo and fittings 
as possible. Thanks to the activities of the U-boats, the 
ship’s plant represented a high market value. There 


| were six boilers in the vessel, each worth about £1000, 


and after the smaller stuff had been taken out of the ship 
the boilers were removed. The plan was to take them to 
Eureka, Cal., whence they were to be shipped to Shanghai 
and be installed in another hull. But, there were the 
boilers on a desolate coast, with no means of transportation 
at hand, and Eureka, the nearest port, lay some 25 miles 
to the north. It was no small task to move them. They 
were 12ft. long and 13ft. 8in. in diameter and they each 
weighed 45 tons. 

The first suggestion was to send them by sea, and it 
seemed like a reasonable suggestion. By that method they 
would, not have to be loaded on a ship, because they would 
float if their tubes were sealed, and so the tubes were closed 
with wooden plugs. But it proved a very difficult job to 
launch the boilers. Efforts were made from time to time, 
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FIG. 2 
LIGNITE FURNACES 


'the arcb, the latter could be constructed of special tiles 


steps, or grate bars, overlap in such a way that no sifting | 


of combustible into the ashpit can take 


rate of feeding can be increased by slight agitation or 
rocking of the grate bars. The fuel does not cake, there- 
fore the gravity feed is not interfered with by caking, 
as with most bituminous coals. Most of the ‘ash slides 
down the stepped part with the fuel, and finally reaches 
the horizontal part of the grate, after most of the combus- 
tible has burned off. The horizontal part has small air 
openings, through which the ash can be shaken into the 
ashpit. Any clinker that accumulates on this part can 
be removed through the cleaning door or by dumping 
the grate, without disturbing the fire on the inclined part. 
The thickness of the fuel bed, and to some-extent the rate 
of feeding, is controlled by the opening of the gate of the 
fuel magazine. The furnace is provided with a sheet 


place. The | ¢ I t Nav) 
inclination of the grate is steep enough for the fuel to be is accordingly prepared to ‘consider applications for 
fed from the magazine down the grate by gravity. The nominations. The conditions are‘as follows :—{a) Candi- 


iron chimney 10in. in diameter and 25ft. high, set directly | 


on top of the furnace. When the lignite was broken into 
pieces not exceeding about 2in. in size, the feeding of the 
fuel was nearly automatic,* whilé,; with the draught 
almost shut off, the fire was kept burning without atten- 
tion for as long as seventeen hours. ~ 

Two rough ideas for the arrangement of furnaces for 
boilers are illustrated by Figs. 2 and.3. Fig. 2, it will be 
seen, closely follows the lines of the domestic furnace, and 
calls for no special comment, except that air should be 
prevented as far as possible from entering the furnace by 
way of the feeding hopper. From two-thirds to three- 
quarters of the air necessary for combustion should be 
admitted by way of the duct at the back of the grate. 


The gases rising from a fuel bed of lignite consist mostly | 


of carbon monoxide and hydrogen, which are compara- 
tively easy to burn, so that their combustion would be 
completed before they passed too far beyond the top of the 
arch. The comparatively narrow space between the rear 
arch and the front arch would help in mixing the air and 
combustible gases, A considerable amount of the fluffy 
ash would probably be carried out with the gases. As soon 
as the gases passed beyond the contraction between the two 
arches they would expand and their velocity slow down, 
causing the ash to be deposited on top of and beyond the 


rear arch, so that comparatively little ash would be carried 
into the boiler flues. 

The special openings for introducing air at the end of 
the grate would not fuse over, because they do not 
come in contact with the hot gases and the slag which the 
gases carry. 

Fig. 3 shows the application of these principles 


suspended from water tubes, which could be made a part 
of the boiler. The two types of furnaces s would 
probably be used for burning low-grade fuels, other than 
lignite, which are difficult to ignite. 








BOY ARTIPICERS IN THE ROYAL NAVY. 





Tre London County Council has been authorised by the 
Admiralty to nominate a number of boys for entry in 
January, 1920, as boy artificers in the Royal Navy, and it 


dates must be between the ages of 15 and 16 years on Ist 

January, 1920, ¢.e., their date of birth must fall either on 

2nd January, 1904, or Ist January, 1905, or between those 

dates ; (b) candidates must he the sons of British-born | 
parents ; (-) candidates must be in good health and of 
sound constitution, and befree, as far as cau be ascertained, 
from any disease or defect that would unfit them for the 
duties of an artificer in the Royal Navy. Their hearing 
must be unimpaired, and they must possess full normal 
vision, as determined by Snellen’s tests, each eye~being 
separately examined ; (2) candidates must, as a rule, be 
not less than 5ft. lin. in height, with a chest measurement 
of at least 3lin.; (2) candidates must have attended a 
London secondary, central or higher grade elementary 
school, polytechnic, or techuical-institute, for at least one 
year. This requirement may in cert&in cases be waived 
if the candidate possesses the nebessary educational 
attainments as a result of attendance at evening classes in 
higher subjects ; (f) the parents—or guardians—of candi- 
dates must, as a rule, reside within the area of the admin- 
istrative County of London. 

Candidates will be selected for nomination after medical 
examination and a personal interview. A short, written 
examination may also be held. In making the selection, 
regard will be paid to physical fitness and health, character, 
diligence and intelligence in school work. The Admiralty 
expects candidates to have educational attainments at 
least equal to those of the boys who are selected by the 
Admiralty for similar posts by open competition. 











THERE was the making of a very serious railway disaster 
in an accident which occurred on the 16th instant at Acton 
Bridge on the London and North-Western main line. A 
rail wastaken out as an up passenger train was approaching. 
The engine and the whole of the train were derailed, but 
the former and the first four coaches re-railed themselves at 
the angle of a crossing. The remarkable feature was that 
all the vehicles were six-wheeled stock and not bogie stock. 
Had they had bogies they would have been derailed in 
all directions, but being more or less rigid they followed 
in line and remained upright and no serious results o¢€urred. 
There was also prompt action by the driver of an 
express on the down line, who stopped his train, although 
running at 60 miles per hour, clear of the obstruction. 





FIG. 3 


but without success, and almost a year elapsed before that 
plan was abandoned. The only other alternative was to 
roll them along the coast to Humboldt Bay, and that was 
no simple task. A roadway would be required for them 
toroll upon. In places the rocks came down to the water's 
edge and a passageway would have to be blasted through 
them. Moreover, there were two rivers to be crossed, 
and the boilers themselves were of such large diameter in 
proportion to their length that they would be very un- 
wieldy. Nevertheless, a Eureka company contracted 
to perform this strange moving job. 

e boilers were temporarily lagged with -planks and 
timbers were laid along the beach to’ keep them from 
sinking into the sand. A donkey engine was set about 


| a quarter of a mile from the boilers, and a in. line with one 


end attached to the frame of the donkey engine was 
laid along the roadway. The line was passed under a 
boiler and led back over it to the winding drum of the 
engine. As the engine wound up the line the boiler was 
rolled along the roadway. There was a tendency for the 
boiler to swing off to one side or the other, but that diffi- 
culty was overcome by pulling the ground line to the side 
by means of a team of horses. For instance, if the boiler 
headed off to the right the ground line would be hauled 
to the right so that the bight of the line would be shifted 
toward the right end of the boiler and bring it back into 
alignment with the roadway. The team was hitched to a 
block on the line; and as the boiler rolled up to the block 
the latter was loosened and slipped ahead. The movers 
became expert at correcting the rolling of the boilers and 
were able to do it without stopping the engine. In that 
way the boilers were rolled, one at a time, in stages of a 
quarter of a mile, for a distance of 21 miles. 

There were frequent delays while the roadway was being 
prepared, and the work’ was often interrupted by tide 
and storm. In some places the movers had to wait for 
low tide before they could roll the boilers around a rocky 
point that reached down to the water line. 

The Bear River, which was the first stream encountered, 
did not interfere with the rolling process. A ford was 
found and the boilers were successfully rolled through it. 
At the next river, the Eel, however, no convenient ford 


| was to be had. Accordingly the boilers were loaded on 


to a barge and towed, one at a time, to a spot two miles 
away, where they could conveniently be landed and rolled 
again. At Humboldt Bay the boiiers were all loaded upon 
a single barge and towed to Eureka, thus bringing the 
moving operation to a successful conclusion. 








IN commenting on the 500 mile motor car race at 
Indianopokis, the Autocar says the most noticeable feature 
of thé race was the extraordinary number of stops made at 
the repair pits for quite minor adjustments. This fact may 
be accounted for by the poor condition of the brick track, 
which, combined with the terrific speed of the competing 
cars, set up such vibration that stops for tire changing, and 
the tightening of various parts which showed signs of 
coming adrift, were regularly indulged in. Most drivers, 
before the race, had hoped to be able to run through the 
500 miles with but two or three stops in all for replenish- 
ment of petrol, oil and water. 
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this week dearer, about pro rata to the og a a 
which the blast-furnacemen share under the Midlan LANCASHIRE. 
Provincial Letters. Wages Board with the finished iron workers.. Some of the 
Derbyshire furnaces have a Wages Board of their own, (From our own Correspondents.) 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Midsummer and the Iron Trade. 


MipsuMMER finds the iron trade in this part of 
tho kingdom in an anxious position. Costs of production 
are mounting higher and higher, and there is a good deal of 
discussion whether finished iron prices ought not to be 
advanced, and it is understood that a meeting will be held 
shortly to consider the matter. Some makers are very 

sitive as to the necessity for passing on to the consumer 
the recent increases in productive costs. Others speak 
confidently of their ability to make independent advances 
upon the basis price, merely in return for early delivery. 
It is agreed on all hands that any advance may he of vital 
consequence in opening wider the door to American com- 

tition. In view of the increasing severity of that com- 

tition, the trade is on the horns of a very awkward 
dilemma, and there is some inclination to make a sacrifice 
rather than further to assist American makers by putting 
up prices. Staffordshire makers, too, have many other 
dificulties besides that of United States imports of 
finished iron which, I am quite sure, I need not set down 
categorically in this place. But the lesson is obvious. It 
is that every restriction on trade and commerce must be 
removed as quickly as possible by the Government, that 
our productivity must be increased ; that there must be 
a closer co-operation between employers and employed, 
areal intensity of interest and a consciousness of the great 
trade possibilities. Sectionalism will not meet the needs 
of the hour. What is wanted is a recognition of the needs 
from a national and not a narrow standpoint. If there is 
a continuance of suicidal strife, time and energy will be 
frittered away in disputes, the only fruit of which will be 
ill-feeling and a hoading for disaster. It seems not to be 
at all unlikely that at the July quarterly meeting, a fort- 
night hence, Staffordshire marked bars and unmarked bars 
also will be advanced at least 10s. per ton. Producers of 
pig iron hold the key to the situation. They are able to 
dictate their own terms, for demand is much greater than 
supply. 


Iron Prices and Wages. 


Staffordshire marked bars easily command the 
full price of £23, and there is a ready market for all that 
can be produced ; small rounds, squares and flats, of which 
there is a pronounced dearth, £24 2s. 6d. at makers’ works : 
puddled iron ranges from £16 5s. to £16 10s. Bar iron 
is being used at a greater rate than the mills can supply it 
under the present deplorable conditions of production. 
Owing to the shortness of supply merchants and consumers 
are increasingly being driven to American sources. They 
would gladly pay the higher price demanded by the home 
maker—the difference amounts to about £1 on second- 
class bars—if they could only get delivery, but that is out 
of the question. It is week by week becoming very appar- 
ent that the extent of the American competition cannot 
be dismissed as insignificant. Apparently the quality 
of the imported material is regarded with increasing con- 
fidence, its use being contemplated for a fairly wide range 
of requirements. But, of course, the main cause for this 
is to be found in the excessive scarcity of the native pro- 
duct. Consumers must have iron from somewhere to 
work up, to carry on business at all, and the increased 
employment of the imported material is merely a case of 
“any port in a storm.’’ The sheet trade seems at last 
to be feeling the impulse for which it has had to wait so 
long. There is a distinetly better tone in the export 
market. Both South America and South Africa are 
placing business in galvanised sheets. For the time being 
American competition is less in evidence. Millowners 
hope that a real buying movement is setting in which will 
bring their idle plants into commission again. Fxporters 
quote £27 10s. and upwards, f.o.b. Liverpool. The strong 
tone which has marked the market for some time is 
strengthened by the figures of the Wages Board ascertain- 
ment, referred to by me last week. An advance in the 
selling price was inevitable after the withdrawal of the 
subsidies ; all the same, it is not to the benefit of iron- 
masters that values should become inflated. The net 
selling price for all descriptions of finished material is 
£19 43. 6d., or 24s, 7d. in excess of January and February 
prices, and does not include any provision for the increased 
cost due to the operation of the eight hours shift, which 
the Board’s accountants are now engaged in ascertaining. 


Bar Iron from the United States. 


; Bar iron from the United States at £19 c.i.f. 
Liverpool—lower prices have been mentioned, but are 
not general —is still in competition with the products of 
Staffordshire works at £21 delivered in the district. The 
Staffordshire supply is so inadequate that nut and bolt 
irms and chain makers, among others, are glad to get 
American material. Moreover. American freights have 
just been reduced by 12s., so that it is anticipated that 
before long even better terms will be offered. Very 
favourable freights are now ava lable to American 
exporters, and sh ppers are fully alive to the advan- 
tage of iron transpor® as a useful meins of mok'ng 
up cot‘on and other eirgoes. It is understood 
here this week that American exporters have 
accepted a portion of the financial liability resulting from 
sad unfavourable state of exchange rates, ordinarily borne 
ry the buyer, ®& most important concession, as it now 
enables steel billets to be imported here on close competi- 
pit terms with British material. In response to the 
Sp quotation of steel billets at £13 Liverpool. 
far makers, as I stated last week, are offering at £14 
(lelivered in the district, and in some cases less. These 
Sake keep the trade at home. Business in bedstead 
angles is proceeding on the new basis of £18 for home trade 
and £18 10s. export. 


Pig Iron Makers Dominate the Market. 
Northamptonshire and Derbyshire pig irons are 





covering an important group of firms, and these concerns 
recently gave their men advances totalling about 8s. per 
week. Output of pig iron shows no very definite signs of 


nereasing, and the shortage gives smelters the oppor- | 


itunity, if they choose to avail themselves of it, further to 
increase the already extravagant prices put upon their 
product. As much as 160s. is being paid for Derbyshire 
No. 3 foundry from some few smelters, and within 5s. of 
that figure for forge. Northamptonshire grey. forge is 
reported to have changed hands at 140s. While these may 
be regarded as outside prices, they. show the trend of 
events. South Staffordshire common forge realises £7 
to £7 5s., and best £7 7s. 6d. to £7 1%. Staffordshire pig 
iron prices were fixed for May and June.. But where new 
sales are being made advances have been found necessary, 
and customers are being plainly told that they must look 
for higher prices in July. If the output of ore would 
warrant increesed production of pig iron more blast- 
furnaces, especially for the production of steel-making 
irons, would be put into blast, especially as coke is fairly 
plentiful. But smelters will look very carefully ahead in 
this matter. They are not disposed to take risks, especially 
in view of the uncertainty as to costs of fuel. 


The Sankey Report and the Coal and Iron Trades. 


Tron and coalmasters alike in the Midlands are 
greatly coucerned iu discussing Mr. Justice Sankey’s Coal 
Commission Report. Almost to a man opinion is against 
Sir John Sankey’s conclusions. Capitalists here of the 
order named fail to recognise that there is anything in past 
experience or in the evidence laid before the Commission 
to warrant the suggestion that national working of the 
mines will make either for efficiency or economy. Such 
improvements as require to be made in the organisation 
and management of the coal industry can, Midland 
employers entirely believe, be made under a scheme of 
comtrol involving a great deal less than that. From 
nationalisation iron and coa)lmasters in this part of the 
kingdom expect neither cheaper coal nor iniproved pro- 
duction ; least of all do they expect from it any cessation of 
costly uneconomic labour disputes. They urgently point 
to the evidence of Sir Richard Redmayne, the chief 
Inspector of Mines, who characterised nationalisation as 
‘‘a leap in the dark, the result of which no one could 
forecast,”’ and with this pronouncement they emphatically 
agree. The Warwickshire coalowners have this week met 
to consider an application from the miners for an advance 
of 14 per cent. in rates of piecework wages, on the ground 
that tonnage earnings cannot be maintained under the 
reduced working hours. It is difficult to reconcile the 
claim with the argument put forward by the miners’ 
representatives in the earlier stages of the Coal Commis- 
sion’s inquiry that shorter hours would involve no reduc- 
tion of output, since the men would work with correspond- 
ingly increased vigour. A large proportion of the workers 
make no pretence of sticking to the promise to equalise the 
output ; at least they claim that if they are to do in forty- 
seven hours the work which formerly occupied fifty-two or 
fifty-three hours they should receive higher pay pro- 
portioned to the increased pressure. It has been obvious 
all along that it would be out of the question to make an 
equivalent output in six hours to that made in seven. 
The men in the pit might or might not be equal to it, but 
it would be simply impossible to wind the coal up the shaft 
in the time—at any rate, that is what theexpertssay. The 
Warwickshire owners have offered an advance in-piecework 
prices of 10 per cent. against the 14 per cent. claimed by the 
men, but they agree with the men’s leaders that the 
question is one which should be settled on a uniform basis 
in all the federated districts, and that it would be advan- 
tageous if this could be done. It has therefore been agreed 
by both sides to make representations to this effect to the 
Coal Controller. Although the coal shortage in the Black 
Country is acute, and there is a great need for an increased 
output, it is somewhat remarkable that, at many of the 
collieries, miners are being employed no more than three or 
four days per week. In some quarters the ccalmasters are 
blamed for this state of things, but the complaint is very 
unlikely to have any foundation. Some of the miners are 
trying to profess that owners are favouring short time just 
now in order to prejudice the position in connection with 
the reduction in hours which comes into operation on 
July 16th, and the prospect of a different system of working 
consequent upon the proposal for the nationalisation of 
the mines. One result of the working of short time is 
numerous disputes regarding the payment of the war wage 
of 3s. per day. A number of the colliery owners in the Old 
Hill district of the Black Cointry hve given notice to 
the men to terminate the present tonnage and piece rate 
system, and desire that they should go on day rates. The 
men are objecting to the change. 


Profit-sharing by the Workers. 


To encourage their operatives to prevent waste, 
Alfred Hickman, Limited, of the Spring Dale blast-furnaces 
and steel works, near Wolverhampton, have invited the 
workers to subscribe for 50,000 £1 six and a-half per cent. 
cumulative preference shares. The workpeople are given 
six months in which to pay up their capital, and they are to 
share equally with the ordinary shareholders in any 
bonuses. Messrs. Hickman believe that this scheme of 
profit sharing will be widely appreciated by their 
employees. 


Machine Tool Trade. 


Activity still characterises most of the branches 
of the machine tool trade. Shops are kept going up to their 
normal capacity, and there is a steady flow of orders chiefly 
on home account. French restrictions on imports retard 
developments in that direction, but the trade is not 
entirely dormant. Most of the machine tools and auxiliary 
plant being turned out for home consumption are going to 
strengthen existing plants. The great motor car works 
claim a large proportion. Other departments of transport 
work likewise figure prominently. The co-ordination and 
linking up of big production schemes involves the installa- 
tion of much additional plant, even where the equipment 
already appears complete to the unpractised eye. 





MANcHESTER, Thursday. 


Iron, Steel, and Metals. 


ArTHouas there is as yet no sign of any falling off 
in the demand for iron and steel materials in this market 
or in the prices which consumers will pay, there is an uncom- 
fortable feeling that the prosperity of the trade is too much 
on the surface, and that very troublous times may be 
ahead. It may be admitted that much more profit is 
now being made out of a smaller turnover than was made 
in former times out of a large turnover, and it is a pleasant 
thing to get bigger returns for less work ; that is, of course, 
pleasant for the people who are getting the returns; but 
it-is very far from being a satisfactory condition of trade. 
It may be comfortable for the maker to get more for pro- 
ducing 500 tons of iron and steel than he got formeriy for 
producing 1000 tons, but it is a very uncomfortable state 
of things regarded from the point of view of the national 
interésts. : ; 


Metals. 


Although the copper market has now recovered 

to a considerable extent from the lowest prices during the 
riod of extreme depression, there seems to be a feeling 
here that the upward movement has now gone very nearly, 
if not quite, tar enough. Forward electrolytic copper 
has been quoted up to £92, which is more than £12 per ton 
over the lowest price. Some improvement in the trade 
demend has been reported from America, and the recovered 
freedom to send copper into France is considered as a 
“ bull ” point in the market. But the Government stocks 
both here and in France have yet to be liquidated. Our 
prices for manufactured copper and brass have been 
advanced, strong copper sheets being quoted at £117 per 
ton. In respect of this matter of manufactured prices, 
one cannot fail to note the fact thet America is now 
offering copper sheets—the usual 4ft. by 4ft. Indian sheets 
—at £114 per ton c.i.f. Bombay, and yellow metal sheets 
at 103d. per pound for same delivery. To use a common 
vulgarism, ‘“ What price’ our old-established business in 
copper and metal sheets with India ? There seems to be 
a great expectation of revival in the demand for copper and 
its alloys as the result of the conclusion of peace, and 
possibly much of the late buying has been by speculators 
with the object of taking early advantage of the markets 
to be opened up, in which case all this copper has again to 
be sold, and if the said markets should not open up with 
rapidity a reaction is quite possible. The market for old 
copper and brass has moved with the advances in new 
metal, but barely to the same extent. It is noticeable 
that the firms dealing in this class- of material do not 
follow the advances eagerly, but are inclined to hold back. 


Tin has kept fairly steady, but there is still a backward- . 


ation of £3 to £4 per ton on forward metal. This is, of 
course, less than it looks, because of the high prices, being 
only about 1} to 14 per cent., whereas the market has 
known backwardations of 10 per cent. and even 15 per 
cent.’ Nevertheless, the mere fact of a backwardation is 
indicative of a belief in lower prices. The date of the 
removal of the American embargo on imports is June 39th, 
but it is not clear that any considerable export business 
to the United States will immediately result. There has 
not been any very great activity in the spelter market, but 
the feeling is quite firm, and the tendency, if anything, is 
upward. The price is still said to be below the actual cost 
of production at the present time, and although one cannot 
look for any big consumption of spelter in the galvanising 
trades here while conditions remain as they are, yet there 
may be an increase in the American trade, for it is freely 
rumoured that American producers of galvanised iron and 
steel are making way in our markets both in Australasia 
and in South America, and so far as the consumption of 
spelter.is concerned it does not matter whether it takes 
place in America or in Great Britain. The merket for 
lead has been fairly steady, although the Government 
price was reported to be put down £1 per ton to £23, one 
supposes on the hope of bringing about some reduction 
in the Government stocks. Spanish sellers of lead seem 
to be rather anxious now to obtain fresh orders. This 
may lead to lower rates for foreign lead and necessitate a 
further reduction of the Government price, unless the 
officials mean to sit upon their lead mountain for an inde- 
finite time. 


Pig Iron. 


The market for pig iron is quiet and steady, and 
rather a slack business is reported from the Cleveland 
district, but this is not taken to mean that there is any 
slackness of demand, but that makers have sold all they 
care to sell in existing circumstances. Much the same 
feeling is to be found in this district, for there are undoubt- 
edly many quite anxious buyers of foundry iron and yet 
there is not much business. There is a distinct disinclina- 
tion to ofier large lots on far-forward deliveries, and this 
is not because makers are looking for higher prices; on 
the contrary, there is a general desire that prices may not 
have to be put any higher, for people are beginning to 
realise that there is danger to the trade of the country 
even in the present rates. More probably makers are 
averse from making extended contracts, because they fear 
that there may be more trouble in obtaining full supplies 
of ore and of fuel to keep the furnaces working regularly, 
and in consequence that they may not be able to produce 
their usual output of foundry iron. Small quantities of 
Derbyshire No. 3 can be bought at £8 5s. to £8 10s., and a 
little Cleveland through merchants at £8 12s. 6d. to 
£8 15s., but the iron is being doled out instead of being 
sold freely, and the buyer is the anxious man and not the 
seller. 


Steel. 


The actual changes in the prices for finished steel 
are 15s. on plates and sections, 10s. on joists, and 20s. on 
rails. The British rail price is now about £6 per ton 
higher than the American rail price, and as this is the first 
time in the history of the trade that such a position has 
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occurred one has no experience to help one to estimate the 
result ; but it seems almost certain that all the big foreign 
orders must go to American rail mills until prices are 
adjusted. 


Scrap. 


The market for scrap does not show any par- 
ticular alteration. Holders of heavy wrought scrap and 
consumers of the same are still at loggerheads, the mer- 
chants wanting £9 10s. to £10 per ton and the iron manu- 
facturers offering £8 to £8 5s. How the matter will end 
it is not easy to say, but with bar iron at £20 10s. the scrap 
trade seems to have some show of reason. Foundry scrap 
is in plentiful supply, but although it can be bought at 
much less than foundry pig iron, there are no eager buyers 
for it, and possibly holders of large quantities may be 
tempted to look abroad fora market. Heavy steel melting 
scrap is not offered very freely at the prices which buyers 
are disposed to pay, say, from £7 5s. to £7 10s. per ton. 


Barrow-In-Furness, Thursday. 


Hematites. 


There is no change of moment to note in the 
general condition of the hematite pig iron trade, but the 
position is not altogether satisfactory, for there are only 
a total of twenty-six furnaces in blast in the whole of 
North Lancashire and Cumberland, including the charcoal 
furnace at Backbarrow. The furnaces damped down in 
Cumberland are still out of operation in consequence of 
the shortness in the supplies of iron ore. Efforts are 
being made to lift up the total output to something like 
sufficient to meet the demand for iron, which is good all 
round. On local account steel makers and other consumers 
are wanting good and regular supplies of metal, whilst 
on outside account the request for iron is equally brisk, 
and special qualities are very much sought after. Trade 
at present is confined to home wants, and those cannot 
wholly be satisfied. Prices are steady at recently advanced 
rates, parcels of mixed numbers of Bessemer iron being 
at 185s. 6d. per ton and special brands at 205s. 6d. per ton, 
both | 0.t 


Iron Ore. 


The demand for hematite iron ore is brisk, and 
local smelters are practically taking the whole of the output 
and are asking for fuller deliveries in many cases. Prices 
are steady, with average sorts at 45s. per ton and best 
grades at 50s. per ton net at mines. The demand for 
Spanish ores is brisk. Only one cargo arrived in Barrow 
last week of that class of ore. The price remains at 43s. 6d. 
c.i.f. 


Steel. 


For the most part the steel departments are busy, 
the exception being the plate mills, which have been idle 
since before Christmas last. In the rail and merchant 
mills there is activity. A good output of railroad material 
is being rolled and shipments have been made during the 
past week to Ireland. Rails are in steady demand at 
£16 to £16 10s. per ton, and light sections are at £17 15s. 
to £20 10s. per ton. Billets are quiet at £15 per ton, and 
ship plates are at £17 15s., with boiler plates at £19 10s. 
per ton. The wire and hoop works are busy. 


Shipbuilding and Engineering. 


There is a fair amount of activity in these trades’ 
with more attention being paid to merchant work generally: 
Vickers Limited have nearly completed H.M.S. Calcutta, 
a light cruiser, and she will be having her trials at any 
time now. Another light cruiser, H.M.S. Diomede, is 
being fitted out. Several trawlers, discharged from active 
service, have arrived at Barrow to be refitted. 


Fuel. 


The demand for steam coal is brisk at 34s. 6d. 
per ton delivered. Coke is in strong demand at 45s. to 
47s. 9d. per ton for East Coast sorts and 44s. per ton 
delivered for Lancashire qualities. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook Clearing. 


Every day that passes only serves to emphasise 
the folly of Labour assuming its present attitude toward 
industrial problems. The Germans have at last made 
up their minds on the question of peace, and their decision 
will go a considerable way in the creation of a more 
settled feeling in business circles here and overseas. In 
other directions, too, the outlook is clearing for industry ; 
but Labour is still the uncertain quantity. If that diffi- 
culty did not exist, it really seems that Sheffield now has 
an excellent opportunity of taking a big step forward 
in peace work development, but the majority of the 
workers appear to be pulling in the opposite direction. 
One could understand a natural reaction after the strenu- 
ous days of the wa, but the period that has elapsed since 
the signing of the Armistice has been more than sufficient 
to recover from that feeling, and to-day numbers of the 
workers seem determined to “go slow.” That such a 
policy is dead against their own interests needs no con- 
tention, though they cannot, or will not, see it. Steel is 
needed the world over, and in this district there are 
facilities for a greatly increased output if the work were 
only tackled in the right way. Before the war we used 
to buy large quantities of basic billets from Germany and 
Belgium on terms very favourable to the manufacturer ; 
but in the last few years the production facilities of the 
district have increased enormously. I do not know at the 
moment just how many new Siemens furnaces have been 
erected, or planned for, but they must number fully 
fifty, with probably quite as many electric furnaces, the 
former being almost all of 50 tons capacity and the latter 
ranging from a few hundredweights up to 10 tons or,more. 
They were installed for a double purpose—first, in the 


interests of a greater production of war material, and, 
secondly, with a view to peace requirements under re- 
construction. Well, they answered their first purpose 
splendidly, and now we have come to the second. Is it 
to fail? In the pre-war days we bought such steel as we 
could not make, and it was an undoubted advantage, 
being cheap. But at the present time our facilities for 
production have been so expanded that we should ulti- 
mately require comparatively small imports of steel, if 
only Labour would co-operate honestly with Capital in 
the utilisation of our full furnace output upon such terms 
as would enable the home steel supply to be, not only 
plentiful, but reasonably cheap. If that cannot be done, 
the fair promise which offers itself to the steel trade will 
have about as much result as false blossom on a fruit tree. 


Signs of an Improvement. 


Apart from that drawback—the Labour attitude 
—the clearing outlook reveals evidences of an improve- 
ment in general trade. There are still ‘‘ bad pleces "' in the 
heavy branches and one cccasionally runs against rather 
pronounced pessimists, but, on the whole, things are 
brighter, and when coutrasted with the pre-war outlook 
the volume of business passing is distinctly good. It has 
to be borne in mind, however, that a certain percentage 
of trade is being thrown at manufacturers by customers 
who cannot place it elsewhere. The real testing time will 
come when the disturbance of international markets has 
subsided a little more, and Sheffield firms have to send 
out their representatives to seek business. One would 
like to see a revival in the high-speed steel and some of 
the other light steel departments. Things are far from 
satisfactory there, which is rather surprising in view of the 
engineering activity of this and other countries. It, 
perhaps, is to be accounted for by the fact that certain of 
the o: orseas markets have learnt to supply their own 
needs, and also because the heavy surplus of high-speed 
steel, tools and alloys which the Ministry of Munitions 
had hoarded is still in the process of being worked off by 
direct sale to consumers and merchants. Railway steel 
for all purposes is under steady demand, automobile steel 
is very active, and castings and forgings are under strong 
request for the shipbuilding yards. File manufacturers 
report plenty of business, which reminds me that there is 
proceeding quite a revival in that industry, of which 
Sheffield is one of the oldest centres. There can sti!l be 
seen here examples of the most ancient methods in opera- 
tion, but the majority of the works are being modernised, 
and there is every appearance of the whole trade being 
lifted up before long to the highest standard of scientific 
production. The file is beginning to be studied as never 
before, and an attempt is being made to arrive at exact 
qualities of steel for the various descriptions of files. In 
the cutlery trade more overseas business is being offered 
than can be accepted, and there is reason for believing 
that the scissor industry, which became very decadent 
here, just as it developed in Germany, is about to be given 
a new lease of life. Exports, chicfly of the lighter steels 
and tools, are gradually gaining strength, particularly 
regarding the colonial, Indian and South American 
markets, and a more definite effort seems being made to 
adapt some of the special war material plant and machinery 
to the purposes of repetition work of a peaceful kind. 
American carbon twist drills appear to be coming to this 
country rather freely, which raises the question as to 
whether we could not do more to supply ourselves. 


Some Interesting Reports. 


In the “ Latest News ’’ column last week I was 
able to make a brief reference to the annual report of the 
directors of Davy Brothers, Limited, the Sheffield firm 
of engineers that during the war did such remarkably 
good work in the production of presses, from the small 
variety used for shell forging to the largest hydraulic 
presses. Since then some equally interesting reports have 
been issued by other companies in this district. The 
Stanton Ironworks Company, for instance, which last 
vear absorbed the Holwell Iron Company, Limited, has 
for some years heen steadily accumulating funds for the 
purpose of developing new collieries in Nottinghamshire, 
the leases of which have already been obtained. The 
directors explain, however, that the present position of 
the coal industry is such that they are not prepared to 
incur any further expenditure unless and until the future 
of the industry is placed on a satisfactory footing. The 
report of Ruston and Hornsby’s, of Lincoln, refers to the 
completion, last summer, of the amalgamation of the 
two old-established engineering firms of Ruston and 
Proctor, of Lincoln, and Richard Hornsby and Sons, of 
Grantham and Stockport, and adds that the newly con- 
stituted company has since become associated with the 
well-known Ipswich firm, Ransomes, Sims and Jefferies, 
thus putting the closure upon a series of rumours which 
had amalgamated the Eastern county business with Clay- 
ton and Shuttleworths, Robeys, and a few other companies 
in turn. The Newton, Chambers’ report—this concern 


properties in the Sheffield district—-speaks of the extra- 
ordinarily difficult conditions under which the coal, coke, 
pig iron and materials of various descriptions manu. 
factured for the national needs were produced during the 
war, and mentions the completion, at a cost of £100,000, 
of a large battery of coke ovens and a coal washer. This 
by-product recovery plant, it may be remembered, was 
described and illustrated in THE ENCINEER just as it was 
put into operation. A specially interesting item in the 
report is the statement that in the absence through illness 
of Mr. Newton, Miss K. H. Newton attended the directors’ 
meetings, without voting, and that she now offers herself 
for election as a director. Mr. W. A. Bower, a prominent 
chemical manufacturer in the Darlington district, is also 
proposed for election to the hoard. Two other reports 
are those of the Dinnington Main and Maltby Main colliery 
companies, both belonging to the Sheepbridge group of 
mining interests. The former declares that the coal 
output for the year shows an unprecedented decline, whilst 
the sum total of the advances paid to the men represents 
an increase of 218 per cent. over the wages basis of 1888, 
and 112 per cent. over that of 19]1. ‘ A further reduction 
of output,” adds the report, “* will take place by reason of 
the limitation of hours of work to seven per day as from 





July 16th next, in accordance with the Sankey report.” 


has important iron, colliery and by-product recovery. 





ee 
Deep Seam Collieries. 


Speaking of collieries, the question of deep-seam 
working, introduced by the president, Mr. G. 'f. Newhould 
at a meeting at the Sheffield University of the Midland 
Junior Mining Engineers’ Society, brought Profeggo 
Fearnsides to his fect. Coal obtained at deep levels he 
said, was usually much smaller than that nearer to the 
surface. In future, much thought would have to be given 
to the question of pushing the face of the coal forward 
more quickly. Deep mines at present unsafe could be made 
safe if the face were pushed forward every shift. 4 }j 
prejudice would have to be overcome to arrange that one 
shift of miners was followed by another in the same work. 
ing place. It ought, he said, to go forward at the rate of 
6ft. per day, and then he could see no reason why minin, 
should not be carried out at 4000ft. in the future, The 
measuro of the face progress was the measure of the 
safety of the roof, and the measure of depth at which 
work could be proceeded with. This is an important point 
for some of the coalfields in the Yorkshire and Derbyshire 
districts, where the obtaining of even poorer qualities of 
coal from greater depths than usually worked would be 
a considerable factor in the event of a large central elec. 
tricity generating station being established in South 
Yorkshire for the supply of cheap current for power 
purposes. Professor Fearnsides, whose personal knowledge 
of the subject extends to many countries, mentioned that 
their are mines in Brazil being worked at 5000ft. 


An Unauthorised Strike. 


In my letter last week TI raised the question of 
how any of the responsible trade union leaders could 
guarantee that the promises they gave to employers on 
behalf of their members would be fulfilled by the rank and 
file. A aking example has occurred here this week, 
Whilst the Coal Commission is sti]l in being, and when 
everything is going absolutely in favour of the miners, 
15,000 of them chose Monday for an “ unauthorised” 
twenty-four hours’ strike. What did it matter to them 
that the country's grave anxiety at the moment is regard. 
ing coal stocks for industrial purposes, in view of the 
probability of there being a considerably reduced output 
when the seven-hour day comes into operation next 
month ? Twenty-four hours’ output of 15,000 men has 
been lost. It seems the men had a ryeeting at Doncaster 
on Sunday, discussed politics, took a strong objection to 
the Government's policy in the Russian tangle, and decided 
to use that pretext for taking a day's holiday on Monday. 
This they did without consultation with their union repre. 
sentatives, and then many of them, tor the sake of some. 
thing better to do, gathered in the Doncaster market -place 
and organised a kind of “ grousing” meeting. They 
grumbled at their own officials, called for the abolition of 
the income tax, threatened to tender fourteen days’ 
notice unless the new price-list negotiations were hurried 
up, and forgot all about their original worry—the woes of 
Russia. And nationalisation will never cure that sort of 
Bolshevic spirit—it will feed it 


Industrial Chem'sts. 

As forecasted by THe ENCINEFR a year or two 
ago when it was formed in Sheffield, the National Associa- 
tion of Industrial Chemists has become an ordinary trade 
union, and presumably will henceforward do as ordinary 
trades unions do. Originating here, it has gained by propa- 
ganda a following in many of the industrial centres em- 
ploying chemists. Application has heen made to the 
Registrar-General for the Association to be registered as a 
trade union. 


Skilled versus Semi-skilled. 


A rather interesting confention has arisen in the 
engineering trades here. The old skilled workers, now that 
the war is over, want to have the field all to themselves 
again, to the exclusion of the semi-skilled men who during 
the past five years helped to save the situation. They 
did rough turning and machining very well indeed, and 
their unions are now demanding that instead of being 
dispensed with, their services shall be retained and paid 
for at ordinary rates. The contention is that the fact that 
semi-skilled Jabour has proved equal to the task of rough 
machining proves it is no longer necessary to reserve that 
work for highly skilled men. 


Iron, Steel, and Coal. 


Iron and steel prices continue on the up grade. 
Basic pig iron now commands £8 10s.—prohably more— 
and the scarcity of foundry, forge and hematite enables 
makers to quote almost their own terms, the last-named 
iron now being about £10 delivered Sheffield. The supply 
of bar iron is very inadequate to the demand. Steel prices 
have risen by about 10s., Bessemer acid quality being now 
£17 2s. 6d. and Siemens 1s. more. Basic is £14 12s. 64. 
for soft billets and £15 2s. 6d. for hard, and it is seid that 
American billets have beon landed at Liverpool at £2 less 
than that, but reports are conflicting. Wire rod, it is 
stated, is being imported from the States. The open- 
hearth furnaces are wantiug business and crucible furnaces 
are dull. In the fuel market there is little real change at 
the moment, though every effort is being made, where 
accommodation exists, to put in stocks. The railways and 
gasworks are now fairly well off in that respect. Prices 
are very firm at the maximum rates. Best South Yorkshire 
steam hards are quoted 23s. to 238. 6d.; best Derbyshire, 
22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; cobbles ditto; 
nuts, 21s. to 22s.; best hard slacks, 18s. 3d. to 18s. 9d.; 
seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s.-to 16s. 6d.; and small slacks, 13s. to 14s. In 
house sorts, branch is quoted still at 27s. to 27s. 6d. and 
hest Silkstone at 23s. 6d. to 24s. 6d., all per ton at pit. 
Blast-furnace coke is 42s. per ton on rail at ovens. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tees-side’s Trade Threatened with Dislocation. 


Tue refusal of the engineers employed in the iron 
and steel works on Teesside, who have been on strike since 
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the Whitsun holidays, to accept the offer the employers 
e to set up & joint committee to deal with the unfortu- 
nate dispute, has brought matters to a deadlock. Their 
deusiou ua> not only been received with surprise by the 
empioyers, but has aroused a great deal of resentment 
amongst the larger body of iron and steel workers, who 
claim that they should have been consulted before drastic 
action was taken by the engineers. The strike has already 
had a serious effect—three of the largest rolling mills have 
been closed down—and now threatens not only to dislocate 
the trade of the district, but to cause unnecessary hardship 
to many thousands of other workers engaged in the iron 
and steel trades, who may be thrown idle through no fault 
of their own. The proposals placed before the men’s 
executive were that a committee should be appointed to 
meet a committee of the employers for the purpose of 
discussing the questions in dispute, and arriving at a settle- 
ment, both sides to have full powers to negotiate and 
settle. Failing agreement it was suggested that arbitra- 
tion should be resorted to. The employers asked that, 
pending the deliberations of the committee the men should 
return to their work on normal conditions, a request which, 
in similar cases, has hitherto always been regarded as being 
only fair and reasonable. By mutual agreement the 
ractice has been, since 1906, for the engineers in the iron 
and steel works to follow the arrangements made with the 
general body of engineers employed in the North-East 
Coast engineering establishments. This arrangement has, 
without 6xception, been adhered to by both sides up to the 
present time, although notice to terminate it was given by 
the operatives in November of last-year. As is well known, 
the forty-seven hour week, although decided by the men’s 
own ballot, was not generally acceptable to the engineers 
on the North-East Coast, and after some sectional strikes 
it was agreed that the matter should be brought up again 
for consideration after three months’ working of the forty- 
seven hour week. Official negotiations between the 
Employers’ Federation and the Engineers’ Society are now 
proceeding with a view to a national settlement, the North- 
East Coast being included. On several occasions the 
employers have definitely promised that if a national 
agreement was ultimately arrived at and conceded a forty: 
four hour week, this decision would be followed, as hitherto, 
by the iron and steel works on Teesside. Instead of 
loyally waiting for the national settlement, as others are 
doing throughout the country, the engineers in the iron and 
steel works on Teesside have refused to work the night 
shift or overtime since March. This, of course, has 
seriously interfered with output, as repairs to machinery 
can only be carried out when the works are idle. In 
addition, hardship has been caused to the main body of 
workers through lost time. The present position is 
regretted by the employers, as they are convinced that an 
arrangement satisfactory to both sides could have been 
arrived at if the men had accepted the proposed method 
for conducting negotiations. Precisely the same questions 
have recently been discussed with the roll turners, brick- 
layers and bricklayers’ Jabourers, and in each case an 
amicable settlement, satisfactory to both parties, has been 
reached. In these cases the men remained at their work 
whilst their representatives were negotiating, and there is 
no valid reason why the engineers and the other crafts 
now out on strike should not have done likewise. It is to 
be hoped that a more conciliatory frame of mind on the 
part of the men will soon reveal itself, and that wiser 
counsels will prevail. In the meantime the strike is a 
serious menace to the staple trade of the Teesside and 
Cleveland districts. 


Cleveland Iron Trade. 


The old trading difficulties still prevail in the 
Cleveland pig iron trade. Only in forge iron is there 
anything like a free market. Foundry iron cannot be 
bought for prompt delivery, and only limited business is 
being done over the third quarter of the yeer, while 
hematite makers are stated to be no longer prepared to sell 
forward at current rates, which are quite unremunerative. 
Of forge iron, however, there has been an excessive pro- 
duction for some time past, makers having failed to 
improve as they would wish the quality of the output, and 
as there is only a limited market for this class of iron, 
makers’ stocks tend to accumulate. On the other hand, 
foundry iron is in strong demand. During the next 
month or two deliveries will be curtailed owing to the 
holidays in various consuming districts, and there is a 
growing belief that the present stringency of supplies will 
be so far relieved as to permit of the raising of the export 
ban. At present the authorities are still declining to issue 
export licences, and the little iron which is being shipped 
abroad is going under licences which have been held for 
some time past. In the meantime neutrals are clamouring 
for iron, and there is no doubt that if and when the iron can 
be spared without detriment to the intersts of home con- 
sumers, a large and remunerative business can be done. 
The difficulties of distribution to home consumers still 
fluctuate considerably, but the question of railway trans- 
port is an almost ever-present source of anxiety. The 
question of an increase in prices has been under discussion, 
but there appears to be a strong feeling that any temporary 
advantages would be outweighed by more lasting dis- 
advantages, The retarding effect of high prices, in con- 
nection with the expansion of the trade, has already been 
recognised by the ironmasters when they arrested the 
stempede of prices by fixing a maximum scale, and the 
same considerations doubtless operate in in“uencing the 
retention of that scale when, under present conditions 
probably higher prices «ould be realised if the ordinary 
laws of supply and demand were allowed tree play. At a!l 
events, there is no present indication of any advance on 
current quotations, which for home consumption are :— 
No. 1, 164s. per ton ; No. 3 and No. 4 foundry, 160s.; and 
Ne. 4 forge, 158s.; with export prices 5s. per ton above. 


Hematite Pig Iron. 


_._ There is every probability of an early advance in 
hematite pig iron. Colour is lent to this view by the 
refusal of some makers to book any more forward contracts 
at current rates. With ore costing about 60s. per ton the 
present price of East Coast mixed numbers is, of course. 
quite unremunerative, and it has ouly been by mixing with 
stocks acquired at a lower rate that producers have been 


tinued indefinitely, and 9s the introduction of the seven- 
hour day in the coal mines will probably send up fuel 
costs still further a rise in the price iron next month 
seems probable. Meanwhile mixed numbers of East 
Coast hematite are nominally 190s. for home consumption, 
and 195s. for export, with No. 1 at a premium of 2s. 6d. 
per ton. 


Iron-making Materials. 


In the foreign ore trade the scarcity of tonnage 
is still the dominating feature. There is a ready market 
for the ore where freights can be arranged, but in many 
cases that is the insuperable difficulty, and quotations are 
at quite an abnormal level. As much as 31s. has been 
paid from Bilbao for the freight alone, which brings the 
cost of best Rubio ore up to 60s. per ton. The coke trade 
is steady, good medium furnace kinds realising 39s. per 
ton at the ovens. 


Manufactured Iron and Steel. 


Little in the way of change falls to be recorded 
in the manufactured iron and steel trade this week, and 
there veems little prospect of much alteration in existing 
conditions for some time to come. The high level of prices 
has a retarding effect, and business is almost wholly con- 
fined to immediate requirements. Buyers aud sellers 
alike seem chary of fixing up much forward business, as the 
present position of the market is uncertain, with the result 
that the former are only ordering their minimum require- 
ments. Quite a large number of undertakings are being 
talked of as likely to come into the market in the near 
future, but at the moment it is considered that it would be 
inopportune to send out these inquiries. There does not, 
however, appear to be much hope of a fall in prices, in view 
of the rising tendency of all raw materials and working 
costs generally. The whole question of prices arouses 
extraordinary interest in view of the price-cutting now 
going on in America, and the pressure of American com- 
petition in neutral markets So far as the home trade is 
concerned all descriptions of shipbuilding naterial con- 
tinues in good request, and mills are kept well emplovec, 
while for structural material there is a fairly good outlet. 
In the export section business is somewhat slow. Prices 
and the matter of delivery are tending to hold back any 
decided expansioti. The foreign markets are simply 
starving for stuff, and will take a Jot of satisfying, so that 
the prospects are good once there is an opening out. An 
arivance of 20s. per ton in heavy steel rails is aimounced 
this week. The principal quotations governing the trade 
are :---Steel angles, £17 5s.; steel joists, £17 delivered in 
4-ton lots net cash; steel ship, bridge and tank plates, 
home, £17 15s.; export, £18 15s.; steel rounds and squares 
under 3in. down to Sin., £19 15s.; steel flats, 5in. down to 
l}in., £19 15s. net cash, delivered in 4-ton lots; heavy 
steel rails, 60 1b. and upwards, £16 net on trucks ; common 
iron bars, £20 10s.; marked bars, £23 ; strip iron, £21 15s.; 
steel hoops, £23 5s.; galvanised sheets, £27 to £27 10s. 


The Coal Trade. 


The position in all branches of the Northern coal 
trade is practically unchanged, but the general trend is one 
of extreme scarcity of supplies. For early loading all coal 
producers report that they are over-sold, and have nothing 
to offer, while for more forward deliveries the position de- 
pends on the probable output under the reduced working 
hours agreement. Colliery managers generally anticipate 
that the output will show a very substantial reduction, and 
as contract requirements and official requisitioning are in 
any case sufficient to take the bulk of the output on a recent 
working week the owners are hesitating to commit them- 
selves further, and in most cases decline to quote for any 
forward position. On the other hand contractors and 
speculators are operating to a small degree, but prices rule 
firm, and transactions, though limited, to 3060 to 5000 tons 
for July-September delivery, range at high figures. Pro- 
duction at the Northumberland pits has been seriously 
i npeded this week in consequeuce of the “‘ Race ” holidays, 
and a large number of steamers is held up at the loading 
ports unable to obtain supplies from the collieries. For 
export best steams of all classes are 90s. for neutrals and 
70s. for Allies ; seconds, 858. and 65s.: while for best smalls 
70s. for neutrals and 45s. to 50s. for Allies is quoted. Best 
unscreened for neutrals, 83s. to 85s. In the Durham coal 
trade there is quite 1 boom. Neutrals have now realised 
that the new schedule conditions do not mean any reduc- 
tion in the price of coals, and inquiries are more insistent 
than ever. On the other hand, supplies are heing rigidly 
reduced, in order to protect the home and Allied positions. 
The gas coal position is particularly heavy, as the home 
demand is very pressing for this quality, and the intention 
of the Coal Controller is undoubtedly to fill up depleted 
stocks in this country before issuing licences for export. 
For any available supplies of prime qualities as much es 
80s. f.0.b. would no doubt be readily paid. The prospec- 
tjve buyer’s difficulty, however, is to get the coal. Second 
gas coals are quoted 67s. Sd. to 70s. for neutrals, and 45s. 
to 50s. for Allies. Bunker coals are in a similarly strong 
position as ges coals, but more facilities are being afforded 
tor export of these quolities. From 50s. to 60s. is quoted 
for best qualities for British boats ; 60s. to 65s. for Allies, 
and 70s. to 80s. for neutrals. The coke market is firm, 
and demands generally now exceed the production. Fer 
France transactions have taken place at 55s., against the 
schedule quotations of 19s. 6d. For other countrie- 
sellers have little to offer, and hold at 70s. for either beehive 
or patent coke. Gas coke is also scarce, and for neutrals, 
especially for Norway snd Sweden, good business is 
passing at from 67s. 6d. to 70s. 








SCOTLAND. 
(From our own Correspondent ) 


The Shorter Week. 


From all accounts the shorter working week has 
resulted in a reduction in output, and unless some improve- 
ment takes place soon the output of 1918 will not be main- 


The Shipyard Combine. 


It is reported that all the preliminary arrange- 
ments have been comple in connection with the 
amalgamation of the Northumberland Shipbuilding Com- 
pany, Limited; of Wellington Quay-on-Tyne, and the 
Fairfield Shipbuilding and Engineering Compeny, Limited, 
of Govan. The yard of the first-named concern has been 
devoted to mercantile work and is provided with seven 
berths, each capable of dealing with vessels up to 500ft. 
in length, and its maximum annual output is 85,000 gross 
tons. The Fairfield establishment has eight berths, and 
during recent years has been devoted to both naval and 
mercantile work. During the war period the Fairfield 
Company built sixty war vessels of various types, including 
the Renown, the largest vessel built on the upper reaches 
of the Clyde. Some months ago the Northumberland 
Company acquired a controlling interest in Wm. Doxford 
and Sons, Limited, whose Pallion Shipyard, Sunderland, 
has a maximum annual output of 120,000 tons gross. 


Steel Prices. 

Owing to the rise in the prices of pig iron prices 
of finished steel have again undergone or are undergoing 
adjustment. The complete list has not yet been issued, but 
it is understood that prices will be subject to an advance 
of 15s. to 20s. per ton at least. Steel boiler plates will 
be about £21 per ton, and that price will apply to delivery 
in Glasgow and district as well as f.o.b. Steel angles 
will be about £17 15s. home and export, and ship plates 
probably about £18 10s. to £19. It is also anticipated that 
the new prices will be on a minimum level. 


Pig Iron. 

Scotch pig iron prices are soaring, chiefly owing 
to the scarcity of imported ore. The demand is fairly 
well maintained, but the current level of prices must surely 
sooner or later have a deterrent effect on business, and 
the wonder is that business is as fair as it is with the present 
unsettled state of the market. Hematite is very scarce 
and dear, while No. 1 foundry has now exceeded the 
phenomenal figure of £10 per ton. Practically nothing is 
beirfy done outside the home trade, anything in the way of 
export being confined to very small quantities. 


Finished Iron and Steel. 


Business in the steel trade is still dominated to 
a certain extent by high values and a scarcity of raw 
materials, and producers are having a hard task to adjust 
themselves to the prevailing conditions. The rising prices 
m st affect sales, while if prices remain as they are it would 
probably entail a loss in view of current oncosts. The 
problem is not only a very difficult one, but a very urgent 
one also. At present American producers can, even with 
freight at £5, sell a shilling or two below local mills, and 
the result of a drop in freights is not difficult to appreciate. 
Up-to-date home mills have been flooded with orders 
necessitating immediate delivery, but when consumers are 
in a position to give fair time for delivery home producers 
appear likely to receive the cold shoulder. ‘The policy 
of «* wait and see ” may have worked well enough in former 
times. but a continuance along old lines is likely to have 
fatal results. It is becoming increasingly evident that 
costs of production are far too heavy, and some radical 
change must take place in the near future if the home 
trader is to have a fighting chance. In the meantime 
home orders for steel plates are plentiful and deliveries are 
extended, while the turnover in sheets is large, a fair 
export trade coming through Africa, Australia, and South 
America. Plates }in. thick are at present quoted at £20 
per ton and upwards f.o.b. Glasgow. Business in sectional 
material is slow. Malleable ironworks have recently 
booked a quantity of orders held up during the war. 
The demand for agricultural and engineering sections is 
extensive, and ferro-concrete bars are apparently coming 
into their own again. Shell discard material has prac- 
tically passed off the market. 


Coal. 


The easier tendency recently manifest in the 
Scotch coal trade continues, and supplies are still more 
easily negotiated. With the diminished output, however, 
collieries are not becoming loaded with stocks, and any- 
thing beyond local requirements is quickly disposed of for 
shipment. A fair quantity of Lanarkshire and Ayrshire 
coals is being sent to Irish destinations. Business for 
France and Italy has been rather better of late. East of 
Scotland ports have a fair supply of steamers, and all 
qualities of Fifeshire and Lothian steams are busy. The 
aggregate shipments from Scottish ports during the past 
week amounted to 174,495 tons, compared with 168,711 
in the preceding week and 181,413 tons in the same week 
last year. Ell coal is quoted, f.o b. at Glasgow, 33s. 6d. 
to 35s.; splint, 35s. to 37s.; steams, 33s. 6d. to 34s. 6d.; 
treble nuts, 30s.; doubles, 29s.; singles, 28s.; best screened 
navigations, at Methil or Burntisland, 36s. to 38s.; first- 
class steams, 35s.; third-class steams, 3ls.; best steams, 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton, 


Coal for Sweden. 


The Swedish State Railways have accepted offers 
for the supply of 25,000 tons of Cowdenbeath-Lochgelly 
coal for delivery during July, August, and September at 
the f.o.b. price of 85s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Commission Report. 


THE eagerly awaited report, or rather reports, 
of the members of the Coal Commission have now been 
pretty well digested, but few, if any, coalowners in this 
district are as yet prepared to make any definite statement 
upon them. Their attitude in a general way is directly in 
opposition to nationalisation, while joint working schemes 
are not regarded favourably. The feeling in coal com mercial 
circles with regard.to the whole position is, however, one 
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rather of doubt as to whether the Government can possibly 
be justified in taking such a grave step as that advocated 
by Mr. Justice Sankey and the miners’ representatives in 
face of the conflicting character of the reports. It is worthy 
of note that the Chairman of the Commission has not 
carried with him the independent members of the Com- 
mission, as was the case in the interim report. It seems 
very evident that what has weighed most with the chair- 
man in forming his opinion and recommendations is the 
fact that there has been, and is at the present time, so 
much unrest among labour, but the question naturally 
arises whether a system which has been the growth of years 
is to be changed, with all the risks and national interests 
involved, simply as a remedy for what may be very largely 
a “‘ passing phase,” or at any rate is the result of agitation 
engineered by extremists. The issue is too serious. Some 
consolation is afforded to the thousands who are financially 
interested in colliery property in the fact that ‘‘ fair and 
just compensation” should be made to owners, though 
that is not very definite and satisfying. The recom- 
mendations of the chairman regarding the scheme for 
setting up Local, District and National Mining Councils 
is criticised as being altogether too cumbrous, and it is 
questioned whether the real conditions under which coals 
are sold and shipped are appreciated. It is all very well 
to speak of fixing the pithead price as if there were no such 
thing as foreign competition, and to point out that certain 
items should be provided for, including“ a profit fornational 
purposes,’’ but what elasticity is permitted to meet sudden 
changes in conditions in respect of tonnage supplies? 
There is apparently to be no competition, which is the 
spirit of all enterprise, yet the services of coal exporters 
are regarded as indispensable. They are, it is true, the 
most enterprising section of the trade and take enormous 
risks. not only of thecoal market, but, in normal times, of the 
freight market as well,and for this reason the suggestion 
is not at all regarded favourably that their profits above 
ls. per ton should be equally divided between the coal 
exporters and the proposed District Mining Council. 
The question is asked what is to happen in the case of an 
exporter who makes a loss. The contention is held that 
the recommendation is altogether too one-sided, and that 
some provision should be made whereby coal exporters 
can re-claim, to meet any such loss, profits which may 
have been handed over to the proposed District Mining 
Council. Unless such provision is stipulated it is probable 
that many exporters will consider that the risks of business 
are too great and enterprise will be discouraged. 


Colliery Clerks. 


A good deal of unrest is manifest among the 
colliery clerks, and an impetus was given to drastic action 
on their part recently when the majority of the clerical 
staff at the Cardiff office of one large undertaking came 
out on strike for better wages and recognition of the 
National Clerks’ Union. In order to assist the staff at 
Cardiff the clerks at the offices at the collieries belonging 
to the same firm dropped pens, and clerks at other colliery 
offices followed suit. Miners too came out, the result 
being that the whole question came up for consideration 
towards the end of last week at the miners’ conference. 
The Miners’ Federation, however, made it clear that it 
would have nothing to do with the National Union of 
Clerks, and the conference came to the decision that unless 
the clerks joined the Miners’ Federation, either through 
the local miners’ lodge or through the colliery officials’ 
union, the Federation could not undertake to keep the 
collieries idle. Before the end of the week a complete 
change came over the situation. The executives of the 
Miners’ Federation and the Clerks’ Union got into touch, 
and after several hours’ negotiations the announcement 
was made at the close of the miners’ conference on Satur- 
day that the two executives had jointly agreed to terms for 
establishing a closer working arrangement. These terms 
provided that the colliery clerks agree to transfer their 
membership to the South Wales Miners’ Federation, which 
will control the policy for the whole of the organisation. 
The clerks retain separate lodges and desire representation 
on the miners’ executive, while the miners’ conference 
pledges itself to settle the clerks’ dispute in fourteen days, 
or the Welsh coalfield will tender fourteen days’ notice. 
The miners’ conference approved of the terms, but the 
clerks’ conference decided to refer the terms to its branches. 
In view of this the miners’ conference resolved that in the 
event of the clerks or of the surface craftsmen rendering 
the miners idle, the miners would not resume work again 
until the whole of these craft unions had been abolished 
and all workmen in the South Wales coalfield are members 
of the South Wales Miners’ Federation. Such a threat 
is calculated to arouse bitter opposition from coal-owning 
interests, in view of the fact that so many clerks hold 
important and confidential positions. I+ will be interest- 
ing to see what the report from the branches are. It was 
arranged that a further conference of clerks to consider 
the replies should be held within eight days. 


Miners’ Finances. 


The balance sheet of the South Wales Miners’ 
Federation for the year ended December 31st last shows 
that its funds have reached the record figure of £253,481. 
The total reserve is £140,653. of which £116,098 represents 
contributions and £8404 interest on deposits and invest- 
ments. The expenditure was £97,402, of which nearly 
£65,000 was distributed as strike, out-of-work, and lock- 
out pay. 


Double Shift. 


Little more than a week ago the coalowners put 
forward the suggestion that there should be as far as possible 
an extension of the double-shift as a meaus of increasing 
output, but already there has been friction on the matter. 
The management of a colliery in Monmouthshire endea- 
voured to put the double-shift proposal into operation, 
with the result that the men came out on strike. The 
men’s contention is that new districts should be opened 
rather than that the double-shift should be instituted, as 
this means disagreement between the men _ working 
successive shifts, more particularly in house coal collieries. 
It is the view of the men that the double-shift means that 
the “slacker” takes advantage of the miner who con- 
scientiously does his best, and that it encourages ‘ spong- 


ing. 





Tin-plate Agreement. 


The terms @f the agreement which was arrived 
at recently by the Tin-plate Industrial Council have not 
met with the favourable reception that was hoped for. 
Tin-plate workers from Neath and district, Briton Ferry, 
Aberavon and Port Talbot, and Carnarvon districts met 
on Saturday last and emphatically repudiated the ayree- 
ment, and at the same time severely condemned their 
leaders and representatives on the council and the pro- 
posed delegation to America. The men contend that the 
decisions of the council are a violation of the men’s 
demands, and they called upon their representatives to 
reopen negotiations immediately. They considered the 
delegation to America was quite unnecessary, and pledged 
themselves to call upon all the tin-platers in South Wales 
to take drastic action if the delegation is not immediately 
withdrawn. 


Current Business. 


The coal market generally has ruled very quiet 
this week, largely owing to the fact that the attention of 
docksmen has been diverted to the attractions of the Royal 
Agricultural Show, which is being held here. Market 
conditions have not materially changed from those pre- 
vailing last week, as the tone is very firm, and coals 
of all classes ior early loading are scarce. It was 
generally exp. ted that the miners would attend the 
Royal Show in great force and that producticn 
would suffer severely in consequence, but so far as the 
first half of the week was concerned that expecta- 
tion did not materialise. It is probable that the shortage 
of coals will be felt more towards the end of the week. 
The tonnage position is fairly good and is in excess of the 
coals that are available, but there is a lull so far as fresh 
business is concerned. France is drawing upon Belgium 
for some of the coals she needs, and two French Govern- 
ment steamers are to load at Antwerp instead of coming 
to South Wales. There is no doubt that consumers abroad 
are holding off as far as possible in the hope of a break in 
the prices prevailing for South Wales coals. Few sales- 
men have any supplies for early shipment, and up to 20s. 
above Schedule A is quoted for large coals, and from 12s. 6d. 
to 15s. premium for smalls. Prices are 10s. to 15s. above 
the old Schedule B for Spain, 60s. having been paid for a 
parcel of Eastern Valley coals. The Swedish State Rail- 
ways have placed their requirements in the North. The 
patent fuel and coke markets are very firm, while pitwood 
supplies are very plentiful. 


Newport. 


Collieries are very full for early loading, and there 
is a reluctance on the part of salesmen to accept heavy- 
commitments with the prospect of reduced outputs as 
the result of shorter hours of working to come into opera- 
tion the middle of next month. The tone generally is 
firm. 


Swansea. 


The anthracite market shows comparatively 
little movement. Colliery stems are none too full and 
orders for some descriptions are not particularly numerous. 
Quotations, however, show no variation of note. The 
inland demand for manufacturing and gas coals is fairly 
active. 








Latest News from the Provinces, 





SHEFFIELD. 


Pig Iron Prices Rising. 


Tue local market for iron is strengthening, except 
perhaps in the case of forge, and further advances are 
expected to be announced in a few days. Basic pig iron 
is now £8 10s. to £8 15s., foundry from £8 to £8 10s., forge 
from £7 10s. to £7 15s., East Coast hematite from £9 15s. 
to £10, and West Coast hematite £10. These prices are 
all for delivered Sheffield. 





SCOTLAND. 


Contracts Lost. 


The trend of things under present trade conditions 
was clearly demonstrated by the recommendation of the 
Glasgow Tramways Committee that the Corporation should 
accept the tender of an American firm for a contract for 
car rails amounting to 5000 tons, to be delivered over July, 
August, and September of this year. The lowest estimate 
has been given by the United States Steel Products Com- 
pany, which undertakes to deliver the rails during the 
stated period at a cost of £17 9s. c.i.f. A Glasgow firms 
quotes £19 5s., a Leeds firm £19 11s. 3d., and a Middles- 
brough firm £19 Is. 3d. The difference between the 
Americen and the lowest British quotation is £8062 10s. 
No doubt the question of delivery would have a lot to do 
with the decision, as many of the car rails require renewing 
at the first possible moment. 





WALES AND ADJOINING COUNTIES. 


Clerks’ Strike Settled. 


As the result of a meeting between the South 
Wales coalowners with representatives of the National 
Union of Clerks on Wednesday, agreement has been come 
to that they shall be represented on the Joint Wages Board 
recently formed. This agreement is to apply to commercial 
clerks, and on that understanding the clerks decided to 
declare their strike at an end. 


Royal Agricultural Show. 


Great success has attended the Royal Agricul- 
tural Show held this week at Cardiff.. The display of 


in the Principality, and shows the vast strides which hay 
been made since the outbreak of the war. Lord Glanely, the 
well-known shipowner, announced at the Show on Wednes. 
day that, in commemoration of the visit of the Prince of 
Wales and the celebration of peace, he intended to endow 
and set up a laboratory for the purpose of agricultural 
research work in connection with the South Wales and 
Monmouthshire University College. The value of this 
gift is estimated at £25,000. 





ANCHADURA. 





THE following account was contained in a report recently 
made by Mr. Rupert Way to the directors of the Colombian 
Mining and Exploration Company, Limited, and wag 
quoted by the chairman at a meeting of the shareholders 
of that company, which was held on June 12th :— 

As no doubt the directors are aware, anchadura is g 
name given to a certain mineral deposit which collects in 
the old workings of the Marmato mines. It has the 
appearance of a stiff yellow clay, and is generally more or 
less damp, and fills all the old workings in the North, 
South, Central, and, I believe, the Cien Pesos groups of 
mines. All the old adits, winzes and even stopes appear 
to be packed full of anchadura, and it has been known to 
fill some adits within the space of five years, and can be 
seen forming on the walls of several adits in which work is 
still being carried on. The walls remain solid and the 
timber is found in position but buried in the deposit. 

The strange part about it is that a new formation of 
pyrites takes place, and also a deposit of free gold in quite 
large pieces. They cannot be called “ nuggets,” as they 
are in the form of light filigree work. The anchadura is 
easily dug out with pick and shovel. _ When I was informed 
of these deposits filling the old workings, I considered the 
whole story a fairy tale, until I visited some of the old 
workings, took samples, and had them washed by the 
women in front of me. Each sample gave quite a good 
showing of free gold. I have never heard of this occurrence 
anywhere else, and it is a matter that should be placed 
before the Institute of Mining Engineers for their explena- 
tion. There is no use in hiding up a fact because of its 
improbability. There are over 500,000 tons of anchadura 
blocked out on the company’s mines. Samples have been 
taken and assays made, and the gold value ranges from 
5 dwt. to 16 dwt. per ton. Mr. Norman Jenks informs me 
he could block out snd prove double the above amount 
with six months’ work. Extraction of gold from the 
anchadura is very cheap. From 20 cents to 25 cents per 
ton is the cost of washing the mineral by hand, and if 
puddling and washing machinery were put up the cost 
would be practically nil. 

Although my statements with regard to anchadura may 
be questioned by the mining world here, the matter is well 
known in Antioquia, the mining district of Colombia. | 
have now before me the “ Bulletin” of the Society of 
Engineers of Antioquia of October, 1918, in which there is 
an article dealing with the subject by Robert Luis Restrepo, 
rector of the School of Mines in Medellin. After visiting 
the Marmato mines with several students to study the 
question of anchadura, he says :—“ A sample taken from 
one of the upper levels of the zone of anchadura, when 
assayed at the School of Mines at Medellin, gave 8.70 dols. 
gold per ton. Professor Ehrensperger obtained the 
following result from a chemical analysis from the same 
sample.”’ He then sets out the chemical analysis. 





CATALOGUES. 





Hiacs Bros., Sand Pits, Birmingham.—Well got-up and 
illustrated catalogue of constant-current and alternating- 
current motors and constant-current dynamos, 


Tue Cammripce Screntiric InstruMENT Company, Limited, 
Cambridge.—List No. 191. Illustrated descriptive leaflet deal- 
ing with Cambridge thermo-couple potentiometers—workshop 
and laboratory patterns. 


Joun WALLACE AND Sons, Limited, Dennistoun, Glasgow.— 
Illustrated descriptive pamphlet dealing with the ‘‘ Glasgow ” 
tractor, which is made by the D. L. Motor Manufacturing Com- 
pany, Limited, of Motherwell, and the sole selling rights of which 
are with John Wallace and Sons, Limited. 


Watter Somers anv Co., Limited, of Haywood Forge, 
Halesowen.—An album containing a series of excellent photo- 
graphs giving views in the company’s shops, showing some of the 
large forging presses, &c., and also views illustrating some of 
the products of the forge, including rudder frames and posts, 
stern frames, railway buffers, hollow cylinders, hollow marine 
shafting, 9.2in., 10in., llin., 14in., and 1]5in. shells, bu.lt-up 
crank shafts, long steel screws, hydraulically pressed acid-steel 
rolls, housing pins and boxes for rolling mills, forged rotor wheels, 
forged steel gear wheel discs and rims for geared turbines, forged 
steel propeller brackets, connecting rings and rotor wheels for 
steam turbines, &c. &c. 

Dunrorp AND Etuiotrr (SHEFFIELD), Limited, Attercliffe 
Wharf Works, Sheffield.—Series of well-illustrated leaflets in 
portfolio, dealing with electrically melted steels, including alloy 
and case hardening, nickel-chrome, nickel, plain carbon case- 
hardening, alloy case-hardening, stainless, chrome-vanadium, 
chrome. ball bearing, non-magnetic, and magnet steels; also 
with Dunelt tool steels, hollow steel bars, &c. Leaflets are also 
given describing the products of Hofors Bruk, of Hofors, Sweden, 
of which the firm is the sole representative in the United King- 
dom, and of the Uddeholms Aktiebolag, of Munkfors, Sweden, 
which it also represents. Other leaflets give conversion tables 
and useful data for users of eteel. 
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Conrracts.—The following orders have recently been received 
by the Mirrlees-Watson Company, Limited, Scotland-street, 
Glasgow :—Seven multiple jet coidvnaling plants with combined 
rotary air and water extracting pumps—Mirrlees-Leblanc 
system-—three being for the Swansea refineries of the Anglo- 
Tersian Oil Company, one for the Steel Company of Scotland, 
Hallside Works; another for the Huddersfield Corporation, 
St. Andrews-road Power Station; while of the remaining two 
one is for Bickershaw Colliery and the other for Trimdon Grange 
Colliery A Mirrlees surface condensing plant for a steam duty 
of 161,500 Ib. of steam per hour has been ordered for the Glasgow 
Corporation’s Dalmarnock Power Station. Two Mirlees multiple 
jet condensing plants fitted with multi-ejector air purp< are on 
order for the Burrow Hematite Stee! Company and the Linotype 





engineering and machinery exhibits was the finest seen 


and Machinery Company, Limited, Altrincham, respectively. 
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British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in ttalice. 

When an abridgment is not dlustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at 
Sale Branch, 25, South pt buildings, Ch 
at 6d. each. 

The date first given is the date of application; the second date 
at the end of the abridgment is the date of the acceptance ef the 
complete specification. 


the Patent-office 
y-lane, W.C., 








TURBINE MACHINERY. 


126,803. May 16th, 1918.—-ArracumEnt or Rortoks ‘ro 1HEIR 
Suarts, K. Baumann, Northwood House, Barnfield, 
Urmston, Lancashire, and the British Westinghouse Com- 
anv. 

Yer object of this invention is to overcome the difficulty éxpe- 
rienced with turbine rotors, in which the blade-carrying discs 
are of comparatively small radial depth, of making a secure 
attachment between the discs and shaft, which will not be 


N°126803 






























































D 


SSNS 
A 





























loosened by the centrifugal forces set up whilst running. A 

number of variations in the arrangement are claimed in the 

specification, several of which are illustrated herewith. In 

each case the blades are marked B, the blade holder or dise D, 

and the shaft 8.— May 16th, 1919. 

126,902. November llth. 1918.—Coctinc Gas Turpings, A. 
Rateau, 40, Rue du Colisée, Paris. 

This invention relates to turbines driven by gas at very high 
temperature and provided with means for cooling the rotor 
vanes with a view to restricting the heating thereof. Arrange- 
ments are made for causing the air to be directed against the 
hub of the rotor on one or both sides thereof, so that unequal 
cooling of the rotor is obviated. CC are vanes constituting 
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@ fan, mounted at intervals on the lateral faces of the rotor A. 
These vanes may be made in one piece with the rotor. D is a 
Space around the shaft for enabling the atmospheric air to be 
directed against the hub of the rotor of the turbine as it gains 
access to the fan. A few vanes C—say, four or five—are sufii- 
cient. They are restricted to a radius so calculated that the 
pressure produced by the auxiliary fan which they constitute 
18 greater than the pressure of the hot gases around the rim of the 
turbine rotor.—May 22nd, 1919. 


SWITCHGEAR. 


126,757. February 15th, 1918.—Execrric DrsrureutIon 
Systems, The British Thomson-Houston Company, Limited, 
83, Cannon-street, London, E.C. 4, and J. Whitcher, “ Rose- 

F garth,” Manor-road, Ruislip, Middlesex. 

_ The system of electric distribution described in this specifica- 
tion comprises two rows of sectionalised bus-bars completely 
or partially overlapping, double-throw or duplicate switches 
controlling the connection of the load and generator circuits to 
one or other of a pair of overlapping sections, the adjacent 
Sections of the bus-bars being interconnected by means of 
Teactances so that the load circuits of one pair of sections may 
be completely or partially supplied with power from the source 
supplying the adjacent sections, In the upper figure sections 

and C of one bus-bar overlap completely sections B and D 
Tespectively of the other bus-bar. The alternating-current 
Senerators G supply power to one of the pair of overlapping sec- 
tious under the control of duplicate or double-throw switches S. 





As shown, the leads from the generators are connected to the 
mid point of such a switch, which may be operated to connect 
the generator to one of the bars only at any one time. If two 
single switches are used in place of double-throw switches, they 
are interlocked so that only one switch may be in its closed 
position at one time. The leads E supply power to the load, the 
connection of these leads to the pairs of overlapping sections 
being controlled by double-throw switches in a manner similar 
to that controlling the connection of the leads from the generators. 
The sections of the bus-bars are interconnected by means of a 
tie bar T, the sections being connected thereto through react- 
ances R and suitable connecting switches as shown. With this 
arrangement the generators supplying the sections C and D are 
also connected, through the reactances R and the tie bar T, to 
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each of the other sections Aand B, so that they may assist the 
generators normally supplying these sections should the load 
thereon become too great, or they may supply this load com- 
pletely if the generators connected to sections A and B direct 
by the switches are shut down. If the generators supplying 
the sections A and B are both connected to the section A power 
from these generators may also be supplied to the adjacent 
sections B, C, and D through the reactances and tie bar. In the 
alternative arrangement a coupler system is shown in which 
sections A and B and C and D are interconnected by reactances, 
while section B is connected to section C and section A to section 
D through reactances, suitable connecting switches being pro- 
vided. The specification contains four other arrangements of 
the circuits.—May 15th, 1919. 


126,800. May 16th, 1918.—ELecrricaLty OPERATED HoIstInG 
Macuwery, G. Ellison and J. Anderson, both of Wellhead- 
lane Works, Perry Barr, Birmingham. 

The object of this invention is to enable the retarding action 
of a motor to be successfully utilised in the lowering of loads 
handled by cranes and other electrically driven hoisting 
machinery. The invention enables the rotation of the motor 
to be automatically stopped or prevented if the torque exerted 
by the motor in the lowering operation is sufficient to lift the 
load, and ensures that the brake is applied automatically if the 
lowering speed becomes excessive. The arrangement is described 
with reference to an alternating-current motor. The stator A 
and the rotor winding B of the motor are connected to the 
controller C, but the latter is not shown so in the diagram to 
avoid complication. Geared to the rotor shaft is the hoisting 
drum D, to which is attached a load E. On the drum shaft is 
mounted a frame lever F. Oscillation of the lever on either side 
of the centre is limited by stops G. The lever carries a solenoid 
H and a brake K acting on the drum. The brake is released 
by the solenoid and applied by springs L. On opposite sides 
of the lever are switch arms M arranged to co-operate with con- 
tacts N in the solenoid circuit. Assuming the lever F to be 
tilted to the right under the action of the load, and it is required 
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to lower the load, the motor by suitable movement of the con- 
troller handle is first caused to exert an opposing torque on the 
load. At the same time or immediately after the solenoid 
circuit is closed, and as the circuit is also closed through the right- 
hand contacts N, the selenoid is excited and the brake with- 
drawn. If the opposing torque just balances the load the 
latter remains in suspension. If it is insufficient to balance the 
load the latter descends, and the rate of descent can be regu- 
lated by varying the motor current. To raise the load the 
counterbalancing torque is made greater than that of the load 
and the lever F is swung. over to the left-hand side, while the 
solenoid circuit is closed through the left-hand switch arm M 
and contacts N as well as by the controller. Whenever the 
solenoid circuit is opened at the controller the brake is at once 
applied by the springs L and the load is held. The brake is also 
applied whenever the lever F moves ofi either of the contacts N. 

when the controller handle is moved in the direction for lower- 
ing the load the turque exerted by the motor exceeds that of the 
load the lever F swings over to the left and closes the left-hand 
switch, but the brake is not thereby released as the circuit 
through that switch 1s not closed in the controller. Similarly, 
if the load drives the motor and commences to descend the lever F 


is swung to the right and the right-hand switch is closed, but 





with the controller handle in the load-raising position the circuit 
through the right-hand switch is open in the controller. For 
lowering a very light load or the empty hook the motor is posi- 
tively driven to give the required downward motion in the 
usual manner. A number of alternative designe are given in the 
specification.— May 16th, 1919. 


126,847. June 20th, 1918.—E.ecrricat SwircueEs, Ferguson, 
Pailin and Co., Lim:ted, 8. Ferguson, and G. Pailin, Edward- 
street, Higher Openshaw, Manchester. 

When charging resistances are used in conjunction with an 
oil switch they are designed to be kept in circuit momentarily 
only. Should the operator close the switch very slowly or rest 
in the position in which the charging resistance only is in circuit 
then there is great likelihood of the resistance being burnt out. 
The present design prevents an operator closing the switch 
slowly or holding it in a partially closed or dangerous position 
on @ fault where the trip coil may not be operative. The 
operating lever A—Fig. 1—fulcru at B is rigid with the arm 
C and operates the arm D, which pivots about the end of the 
link E fulerumed at B, through the link F. One end of the arm 
D is pivotally attached to a collar G free to slide on the rod H 
against the pressure of a coil spring K. The upper end of the 
rod H is fitted with a collar L with projecting pins or trunnions 
M at opposite sides. The lower end of the H is secured to 
the bar N which couples the oil switch rods for the different 
phases. A bell crank lever P is fulerumed about a fixed portion 
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of the switch and has one end formed as @ hook R to engage the 
pins M and so prevent movement of the rod H whilst the spring 
is being compressed. The other end of the lever P is weighted 
at 8 to cause the hook R to rest normally in the path of the pins 
M. Alternatively a spring may be employed to hold the lever P 
in this position. A stop T limits the movement of the lever from 
its normal position. The operator, when closing the switch, 
moves the operating lever A towards the position shown in 
Fig. 2, during which the switch bar N is raised into a position 
in which the switch contacts are almost, but not quite, making 
contact. The movement of the bar N is then arrested by the 
hook R engaging the trunnions M, after which the spring K is 
compressed until the mechanism reaches the continuous line 
sition shown in the figure. Further movement of the operating 
lever causes the arm D to engage the end S of the bell crank lever 
P, which results in this lever being turned about its pivot and | 
the hook R clearing the pins M. The spring K expands, forces 
up the rod H to the chain line position shown in Fig. 2, and 
closes the switch by raising the bar N to its final position. It 
will be seen that the rapid closing of the switch is effected by 
the spring. When the switch is opened the arm D and the sliding 
collar G acts directly upon the bar N and the hook Rand pins M 
automatically reset themselves.—May 22nd, 1919. 


126,864. July 24th, 1918.—E.zctric Motor Srarrters, A. H. 
Railing, C. C. Garrard, P. H. Jackson, and C. Bonner, all 
of 67, Queen Victoria-street, London. ; 

This specification describes a step-by-step switch mechanism 
for motor starters in which a definite pause is made at each con- 
tact stud, and the arrangement ensures that the starter is locked 
at any selected contact. The quadrant or sector rack which 

is carried by the movable member of the starter is shown at A. 

It is provided with the necessary number of indentations B to 

agree with the contact studs of the starter and spaced to coincide 

therewith. The plunger, which is shown at C, is carried by the 

frame D, its movement being controlled by the helical spring E. 

The frame D is mounted to rotate in the casting G, which is 

fixed by the screws H to the starter base. The turning motion 

of the frame D is against the reaction of the helical spring K. 

When the starter handle is operated and consequently moves 

the rack A towards the on position of the starter the plunger C 








is forced by its controlling spring E suecessively step by step 
into the indentations B, the plunger frame D being held by pro- 
jection M against the stop L on the fixed casting G by means of 
the spring K which controls the angular movement of the frame 
D, and consequently that of the plunger C, which is thus kept 
vertical or radial during the forward movement of the rack. 
When the full-on position is reached the plunger is out of the 
last indentation, the starter handle being retained by the 
magnet of the no-volt release in the usual manner, so that when 
the starter releases to the off position the phinger frame D easily 
swivels to an angular position and so takes the plunger C out of 
action, allowing the rack A to pass freely back to the off stop 
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of the starter, when the plunger again assumes the vertical 

sition by the action of the spring-controlled swivelling frame 
D suade for tho next forward movement, a portion of the rack 
being of suitable shape, as shown, for the purpose.—May 22nd, 
1919. 


LOCOMOTIVES. 

26,817. May 22nd, 1918.—LocomoTIve SuPERHEATERS, Bab- 
cock and Wilcox, Limited, 30, Farringdon-street, London, 
E.C., J. Kemnal and J. Henry. 

This patent is concerned with the regulating valves of loco- 
motives fitted with superheaters, and the arrangement is such 
that steam can be circulated through the superheating -tubes 
when the engine is shut off. The main inlet header A is con- 
nected up to the boiler by means of short tubes C and to a dry 
pipe fitted in the steam dome. No valves are connected with 
the dry pipes, so that steam is continuously admitted into the 
header A. Expanded into the headers A and B there are nipples 
D also expanded into the upper halves of receivers E, into the 
lower halves of which are expanded the superheater tubes F. 
Movable within the casing of the regulator is the piston valve H 
fitted to a hollow valve spindle.. K denotes pipes connecting 
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Fig.l. 








the regulator casing to the engine cylinders. In Fig. 1 the 
regulator valve is shown open, permitting the passage of super- 
heated steam from the main outlet header B, by way of the regu- 
lator and the pipes K to the engine cylinders. In Fig. 2 the valve 
H is shown in closed position, so that the superheated steam is 
shut off from the engine cylinders, but is free to circulate back 
into the boiler without being throttled. The tubular valve 
spindle is formed with a slot or port G controllable by adjust- 
ment of the internal spindle J fitted with the hand wheel L. 
The slot or port G permits passage of saturated steam into and 
through the interior of the valve spindle to mix with the super- 
heated steam and thus to regulate the degree of superheat. In 
the end of the internal spindle J is a narrow passage which may 
be brought into register with the slot or port G so that when the 
engine is-standing a lim‘ted volume of steam may be admitted 
to the hack of the valve H, so as to equalise the pressure thereon, 
and whence such volume of steam may be led to the engine 
cylinders for warming them up.—May 22nd, 1919. 


WATER PURIFICATION. 


126,758. February 20th, 1918.—DrE-aERATION OF FEED-WATFR. 
J. A. MeLay, 10, North-parade, West Park, Headingley, 
Leeds, and the Rees Roturbo Manufacturing Company, 
Limited. 

The make-up feed-water for boilers working in conjunction 
with condensing machinery is de-aerated by spraying it into a 
chamber subjected to a vacuum, with the object of reducing 
corrosion and scale formation in the pipes and boilers. The 
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water drawn from a surface condenser is passed direct into the 
hotwell E forming the lower part of the vacuum chamber or 
de-aerating chamber B. The sprev feed D into the de-aerating 
chamber is required only for the nee make-up water, 
the supply of which, drawn from a main reserve or feed tank J, 





is regulated by a ball float valve G controlled by the level of the 
liquid in the hotwell E. The hotwell is primarily a balancing 
chamber to —— the differences between the output from the 
condenser and the demands of the boilers, and may be separate 
as shown or may be made part of the condenser shell, so long as 
the pressure inside the hotwell is the same as that inside the con - 
denser. The de-aerated water is delivered by the feed Laie, F 
direct to the economisers and boilers without any possibility 
of re-absorbing air by exposure to the atmosphere. H is the 
motor, K the discharge pipe to the economisers and_boilers, 
L a relief valve, and M the outlet to the air pumps. In cases 
where the ten:perature of the de-aerated water or liquid leaving 
the hotwell E is not sufficiently high to prevent external con- 
densation on pipes, a heater, which may be an auxiliary con- 
denser N, is placed in the discharge from the pump F. In cases 
where the heater N and the multi-stage turbine or centrifugal 
pump are used the pump may be divided into two parts arranged 
in series, the first part F withdrawing the de-aerated liquid from 
the de-aerating chamber B and delivering at a low pressure 
through the feed heater and economiser into the second part P, 
which increases the pressure and delivers into the boiler or boilers. 
—May 20th, 1919. 


126,828. May 30th, 1918.—Dror Hammers, J. Garrington and 
Sons, Limited, Albert Works, Darlaston, and A. Beech. 
This is a simple form of device for putting tension on the outer 
band of a drop hammer with the object of increasing the friction 
between the lifting band and the pulley and thus raising the tup. 
The outer band A is attached to the pull rod B in the usual 
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manner. At the lower end the rod B is attached to a lever (, 
to the opposite end of which is secured a cord D. ‘Ii is cord is 
led up to the main driving shaft, round which it makes a couple 
of turns, and hangs with the end at a height convenient to the 
operator. A slight pull on the end of the cord D will produce 
sufficient friction between the cord and shaft to work tke lever ( 
and pull down on the rod B with the force necessary to set the 
hammer in operation.— May 22nd, 1919. 


METALS. 


126,362. January 10th, 1917.—IRoNn-nickEL ALLoys, Sir 
R. A. Hadfield, Carlton House-terrace, Westminster. 

This invention has reference to the production of two classes 
of alloys of nickel with cast iron—that is to say, with iron in 
which the amount of carbon varies from, say, 2 to about 5 per 
cent. In one class the alloy may contain from, say, 5 up to 20 per 
cent. of nickel. In the second class the alloy may contain, say, 
from 20 up to 38 per cent. of nickel. The difficulty of producing 
a satisfactory alloy of the second class has now been overcome 
by the use of high-quality nickel, such as that known as Mond 
ackel. Both classes may be made by adding nickel as such, 
or in the form of an alloy such, for instance, as ferro-nickel 
to molten cast iron in a ladle into which the iron has just pre 
viously been run from a melting furnace, the nickel, or nicke) 
alloy, being added in the molten condition, or in solid condition, 
in which case it is preferably previously heated and thoroughly 
stirred into the bath of metal so as to produce an alloy of cast 
iron and nickel of uniform quality : or the nickel, or nicke! alloy, 
may be first added to the ladle, preferably in a solid and heated 
condition, and the desired amount of molten cast iron then run 
into the ladle. The quality of the cast iron with which the nickel 
is alloyed can vary considerably, so that the percentages of 
carbon in the combined and graphitic states and of silicon, 
sulphur, phosphorus, and manganese may vary within wide 
limits. An alloy of hematite cast iron and nickel of the kind 
described that has been found to possess valuable properties not 

ssessed by ordinary hematite or other cast iron has the follow- 
ing composition, namely, about 2.58 per cent. of carbon (.24 per 
cent. combined carbon and 2.34 per cent. graphitic carbon), .79 
per cent. silicon, .040 per cent. sulphur, .040 per cent. phosphorus, 
-31 per cent. m: , and 37.2 per cent. nckel. Such ah 
alloy was found to have a ball hardness much lower than that ot 
ordinary cast iron and to withstand a higher transversely applied 
breaking load, to have con-iderabls fluidity when molten and 
to be capable of being freely poured into moulds, to be strongly 


rusting when in contact with water or moist air or other Corrosive 
medium. Another element, such as chromium, cobult, vang. 


aa +it¢. 


dium, tung Me aluminium, manganese, or copper 
or two or more of these elements, may be added to or be present 
in iron-nickel alloys of the kind herein referred to for the p 

of improving, varying, or modifying the qualities of such alloys, 
the nickel being the predominant element alloyed with the cast 
iron,—May 15th, 1919. 











Forthcoming Engagements, 





THURSDAY AND FRIDAY, JUNE 26rx anp 27rq, 


Burrise Waterworks AssoctaTion.—Leeds. Summer genera] 
meeting. Memorandum on “ The National Control of Water 
Sources,” by Mr. C. G. Henzell, to be read and di 3 also 
the formation of “‘ The Joint Industrial Council for the Water. 
works Undertakings Industry.” 


THURSDAY, FRIDAY anp SATURDAY, JUNE 26ru, 277q 
AND 28TH. . 


InstITUTION oF MuNiciPaL anp Country Enomerns, — 
Birmingham. Forty-sixth annual, general meeting and con. 
ference. 

_ MONDAY, JUNE 30ra. 

InstiruTion oF -ELEcTRICAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, §.W. }. 
“The Oscillatory Valve Relay : A Thermionic Trigger Device,” 
by Captain L. B. Turner. 6 p.m. 

THE New Transport Company, Liurrep.—Caxton Hall, 
Westminster, S.W. 1. “Mr. A. W. Gattie’s System of Cheap 
Transport,” by Mr. A. W. Gattie. 8.30 p.m. 


TUESDAY, JULY Isr. 


InpustriaL Reconstruction Councit.—2 and 4, Tudor. 
street, E.C., 4. ‘* Health Work for Whitley Councils,” to be 
opened by Dr. E, Halford Ross. 6 p.m. 


; WEDNESDAY, JULY 2np. 
Royat Mereorovocicar Society.—-Kew Observatory, Rich- 
mond. Summer meeting. 3.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





We understand that Mr. T. H. den is relinquishing his 
connection as managing director of the Skefko Ball Bearing 
Company, Limited, of Luton, on the 30th inst. 


Messrs. A. Murray Coomps, M.I.E.E., and A.F.W. Richards, 
M.J.E.E., M.I. Min. E., advising and inspecsing engineer:, 
wishes us to state that their new address is 25, Victoria-street, 
Westminster, 8.W. 1. 


Mr. J. W. Beaccuamp, director and secretary of the Electrical 
Development Association, asks us to state that his new address 
and telephone number is Hampden House, 84, Kingsway, 
London, W.C. 2, telephone Holborn 253. 


Cuarites Cuurcuitye anp Co., Limited, of 9 to 15, Leonard- 
street, Finsbury, London, E.C. 2, have recently been appointed 
sole selling agents in Great Britain for the following American 
machine tools:—Colburn vertical boring and turning mills ; 
Cincinnati planing machines; Universal horizontal boring 
machines ; Lees-Bradner gear generators and thread milling 
machines, 


A. A. Jones and Surpman, Limited, of New Century Works, 
East Park-road, Leicester, inform us that Mr. James Vipond 
Elliott, who was their London representative for a great many 
years, died on Friday, June 6th, after an illness of several weeks. 
Mr. Elliott was the oldest member of the firm's staff, having 
been associated with Mr. A. A. Jones, the founder of the busi- 
ness, more than twenty years ago. He was a Lancashire man 
and well-known in engineering circles in Manchester and district. 
In London he was known to a wide circle of friends in all branches 
of the engineering trade. 








LAUNCHES AND TRIAL TRIPS. 


Pasua, Standard “BB” single screw ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Shipping 
Controller, and taken over by Asiatic Steam Navigation Com- 
pany, Limited ; dimensions, teeny 400ft., beam 52ft., depth, 
3lfit.; to carry 8200 tons on 25ft. 2jin. draught ; direct-acting 
triple-expansion engines were constructed by the builders; 
launch, Weasley, June 18th. 








Exports to SwepEN.—The Board of Trade is officially 
informed that the Swedish Government has given a general 
guarantee, which has been accepted by the associated Govern- 
ments, that goods imported into that country will not be re- 
exported to enemy destinations. They announce, therefore, 
that except for goods on Lists A or B all restrictions on export 
to Sweden, whether by freight or by parcel post, have now been 
removed. It is no longer ¥ to ign any goods to 
importing associations or to official consignees in that country. 
Applications for licences to export goods on Lists A or B should 
continue to be made to the Export Licence Department, situated 
after the 20th instant at 1, Queen Anne’s Gate Buildings, West- 








magnetic, and to offer considerable resistance to oxidation or 
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G. oop R. 
FOR SALE. 


By DIRECTION OF THE 1 ISPOSAL 


WIRE ROPES. 


BOARD, 


THE ENGINEER 











MINISTRY OF MUNITIONS. 





Write to:— 
Controller, D.B. .5a, 37-41, Old Queen St., London, S.W. 1. 


TT 
ACRONIS, BE LEE OE 
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PUBLIC NOTICES 


PUBLIC NOTICES 





Portsmouth Municipal College. 


Principal : _ . 
OLIVER FREEMAN, Wh.S8Se., A.R.C.S., f.Se. 
S are INVITED for the followihg 
AEE EEENTS. vacant at September next: 
MECHANICAL A AND CIVIL ENGINEER- 
ING DEPARTMENT. 


DSPARTMENT. 
HEAD Ot for. MECHANICAL ENGINEERING. 


LE UAL am wreserngoe 
several MECH ‘HANICS (FITTERS and TURNERS). 
MATHEMATICS, PHYSICS AND ELEC. 
TRICAL ENGINEERING DEPART- 
MENT. 
SENIOR. LECTU RER for ELECTRICAL 








ENGI. 


ERING. 
SENIOR “LECTURER fur PHYSICS. 





SALARY 8C AL a 
1-25-45 


Head of Department £3 4 
Senior Lecturers £2 . then by £25 each 





£200-10-250, then by £25 each 
four years to max, of £350. 

£150-10-190, then by £15 each 
four years to max. of £250. 

According to Trates Union 


Lecturers 


Manual Instructor 


Mechanics cs of, Wases. sa as ak 
ing salaries in the scale w x 
aos the candidates’ qualifications and 
fens 
"pplication forms and further particulars may be 
obtained by forwarding ‘an addressed foolscap 
eavelope to the Secretary, Offices for Higher Education, 
Manicipal College, Portsmouth, to whom applications 
siould be returned as early as possible, accompan 
br copies of not more than — seve ee 
Secretary. 
8, 21/6/19. ne ashy Se 
rl > e | 
St Helens Education Com- 
MITTEE. 
MUNICIPAL TECHNICAL SCHOOL. 





|! WANTED, the following. TEACHERS 

(1) LECTURER in og YING. Commencing salaty 
£300 per annu 

(2) ASSISTANT in MECHANICAL ENGINEER. 
ING (Students to standard of Grade II. 
Examinations of the City and Guilds in 
Hechanical Encineering and Allied Subjects). | 
‘commencing salary £250 per annum. 

Forms of application may be obtained by sefiding 
stamped addressed foolscap envelope te the under- 
simed, and should be returned not later than July 7th, 
ing, 








JOHN A. HARTLEY, 
Secretary for Education. 
Kilucation Office, St. Helens, 
20th Ju June, 1919. 3882 
P i > 
Phe Polytechnie School of 
“ENGINEERING, 


9. Regent-street, W. 


308 
REQUIRED for September mith. FULL-TIME 
ASSISTANT LECTURER for SCHOOL of ENGI- 
NEERING. Honours Degree or equivalent essential. 
Preference will be given to candidates havifig special 
qualification in Machine Deisgn or Motor Car Engine 
Design. Commencing salary up to £300, according 


to experience and qualifications, rising by annaal 
increments in accordance with 1.C.C. scale for 
technical teachers. War bonus of £39 per annum. 
Toe salary quoted is for ten sessions per week, some 
0’ which may be for evening teaching.— Applications, 
a letter. stating age, qualifications and oar 
tozether with copies of three testimonials, should be 
addressed to the DIRECTOR OF EDUC sore 2 
9 


The U niversity of ‘Liverpool. — 
ASSISTANT LECTU RER AND PeenSSSATOR 
N CIVIL ENGINEERIN 

The Council invite APPLICATIONS for this POST. 
Se ontific training and practical experience, preferably 
ia Steel Work Design, required. Must be British 
subject. Commencing salary £300 per annum. 
' Applications to be forwarded to the Registrar, from 
whom further particulars may be obtained, on or 


before July 11th, 1919. 
EPWARD CAREY. 
__3883 Registrar. 


[nive ersity of London. 
th _Senate INVITE APPLICATIONS for 
‘ ie UNIVERS RY CHAIR of AERONAUTICS, 
enable at the East London College, for three years in 
the first instance. Salary £800 a year. 








thie eee ne, (ten copies) must Be rete ‘ received not — 
ost on Monday, 7th July, 1919, by 
ACADEMIC oe ewer University of London, 


South Kensington, S.W. 
ticulars may be obtained 


[Jniversity of “Manchester. 
FACULTY OF SCTENCE. 

The Council ig about to proceed td th APror 

MENT of an ASSISTANT. RER 7 

NEBRING. Stipend d £250 gM BRO, 


Should be received not late 
t than 12th July, - 
For further particulars, apply to the RE x GISTRAR: 
3900_ 


The, South Staffordshire Water- 


from whom further par- 
3746 








S 








ORKS © 
Ruston. ‘— pa ea oS ee sean 
STEAM BOILERS on wheels, with fittings 
pamps, and <fhatts for horses. O Tangyé 


50,000 gatlong ee Rc 600ft. series, capacity 


For particulars ppoly 
FRED. J. DIXON, M. Inst. C.E., 
ineer, 


Paradise-street, Birmingham. 3967 j 





City of 


The Corpora 
for the SUPPLY, 
ONE STEAM. eg tty AIR COMPRESSOR, capacity 
1000 cubic feet, 1 


oO! 
Shipley (station, Apperley 

Ni “or t be delivered the office of 
Contract No. 27,’’ mus elive at the o Oo! 
WOOD and META the undersigned 
Monday, 7th July; 1919. 


the lowest or any Ten 


0- 
four years to max, of £100. | THRE 


Bradford.— Sewage 


DISPOSAL WORKS. 
BTEAM.- pp be ee 
pg ape oom 7). 


re prepa “od wy receive TENDERS 
‘DEL IVERY and ERECTION of 
00 Ib. pressure. 
Further Pa oe may be obtained at the office 
f Mr. Joseph Garfield, M. Inst. C.K., Esholt Hall, 
Bridge, Mi4. Rly.). 
“Sewage Disposal Works— 


‘Tenders, 
not later than 12 o'clock Noon on 
The Gorporation do pet bind themselves to accept 


FREDERK ‘K STEVENS, 
Town Clerk. 


Fe ee 
City of Bradford. —Sewage 


DISPo 
SEWAGE RECTORS CONTRACT .. 


Town a Bradford. 
June, 1919. 











WAKEFIELD PATENT 





MECHANICAL LUBRICATOR 


VALVES, CYLINDERS, 
and AXLE BOXES. 








In these of 

days eee on Loe 
field’s System of Lubrication 
for valves and eylinders (2-pint per 108 


miles) and axle boxes (2-om, per bes 
per 109 miles) 


Will save half their oil 
and preventhotbexes and seorad valves 


0. 0. WAKEFIELD 
& C0. LTD., 


Wakefield House, Cheapaide, 
LONDON, E.C. 




















WHALE OIL | ror namus raveus | 





ANNEALING. HARDENING. Soe. 


MEADE-KING, ROBINSON & CO., Ltd., Liverpool. 5 

















28). 
The Corporation an Be patel red to recei aon 
fof the SUPPLY, I Ai ss and a ERECT ot 
cE EJECTOR POYLIN ERS, 1400 fails. Tots! 


eapacity, with = feceiver, alt mains and all necessary 


7. oS valves, &c., complet 
her particulars ® and Copies of § 
be obtained at the Mr. Joseph Garfield, 
M. Inst. ©.E., Eeholt fiat Shipley (station, Apperley 

Bridge, Mid. Rly.). 

Seatatte endorsed ‘‘ Sewage Disposal Works— 
| Eatelke 28,°" must be deliverel at the office of 
the unders not yger than 12 o’elock Noon on 
met ik 3a Jair. 191 
Corporation’ do fot bind themselves to accept 


thé Ie lowest or any ender, STEV ENS, 
oe 


wn Clerk. 
Town sel , Beane: 
1919. 3805 


(jaunty Borough of Grimsby. 
ELECTRIC rel “DEPARTMENT. 
The Corporation are prepared to receive TENDERS 


for the es —* 
BCIFICATION No. 135. 
SECTION FY ~WATER SOFTENING PLANT. 





—FEED TANK. 
3 BOM, Pa FEED PUMP, electrically 
4.—DITTO, stead driven. 
Any section may be tendered fof separately. 
Specifications i. drawings may be obtained from 
the undersiened payment of a deposit of One 
Guinea, which wit be reftirned on receipt of a bona 
fide Tendeft. 


Tenders ate to be received by first post Wednesday, 
Juty lth, 1919. 
W. A. VIGNOLES, It.-Col,, 
Rorough Electrical Engineer. 
Cotpotation Electricity Works, $ 
942 


Grimsby, June, 1919. 
ounty of West Sussex.— 


er ORE HAM- oS. RIVER ADUR, 
TO PED Tos x COBTEACTORS. 

The West Sussex County aire 
a TENDERS for the EF TIRE RECONSTRUG. 
TION SUPERSTR TRUCTURE of the ABOVE 
BRIDGE Sean the West Sussex eid Council 
(Bridges) Act, _ 8 & 9 Geo. V., 
with the Partial Reconstruction of 
the Provision of rome new Pier, and the possible 
Strengtheniug of Two Existing Piers. 

The new superstructure will consist of four bow- 
string girders having an approximate total length of 
530ft., the roadway being 18ft. in width and having 
two cantilever paths. 

Plats, ee and bills of quantities may be 

of the Consul 





seen at t. ting Engineer to -_ 
County . . H. Howa Humphreys, 
tonne yee pd Westminster, 8.W.1, between ins 


.m. and 4 p.m. om and after Monday 
June 28rd, 1919, and up to June 

mtractors re@iiring specifications and quantities 
will be able to to obtain the same by depositing Ten 
Guineas with the above-n ulting Engineer. 
Such sum will be refunded on receipt of a bona fide 


The successful contractor will bé rgb to 
omeete a contract deed as prepared by e under 
« the draft of which may be inapected at the 
Ft ee, Engineer. 
must réach the undersigned not later than 
p.m. on Saturday, July 12th next, marked 
* Nort Bridge Tender’’ on the outside of the 
eny 
The rOouitity Council o not bind itself to accept 
the lowest or any Ten 
Dated the 11th dey of "Saws, 1919. 
8. THORNELY, 
Clerk of | West Sussex County Conn), 
51, East-street, rsham. 


reat Indian Peninsula Railway 
COMPANY. 





The Directors aré prepared to receive TENDERS for 
the SUPPLY of the following STORES, namely :— 
Fee for 
siete | pan 
Seeel roe ie -plates . " 
19s. 


Bolts, &c. 

Met Bars, Giks and Cotter 

Specitieations and forms of “Tender may be obtained 
at this office on payment of the fee for the spécifica- 
tié®, which payment will not be returned. 

‘enders must be delivered in separate envelopes 
sealed and addressed to the undersigned, marked 
** Pender for Steel Fish-plates,’’ or as the case may 
be, net later than 11 o’clock a.m. on Tuesday, the 
8th July, 1919. 

The Directors do not bind themselves to accept the 


lowest or any Tender 
R. H. WALPOLE, 
Secretary. 
Cotiipativ’s Offices 
48, Copthall. -avenue, E 
London, 


yaug: ‘1919. 3927 


Continued on page iv 








ification mar | 


“Bishop's 
- Gauge 








AND HARDENED REFLEX GLASSES 


PRESSURES KNOWN, THE GREATEST HEAS, 
iab Ait. Yaniatsolls Gy ramraniréen Bet Bes: 


Tame § & C, BISHOP & CO., St. HELENS, LANCASHIRE. "y's 
i | i a ee 


Adamant ” 
Glasses - 



















Fer quickly and ¢économically moving large quantities of water, semi-fluids, &e. 


POSITIVE ACTION. 


HIGH PERCENTAGE OF EFFICIENCY. 


NO VALVES TO GET OUT OF ORDER 
Largely used by Dyers, Brewers, Paper Makers, Sugar Refiners, Soap sega a0 


Telegrams—Da2vu, BRaDroe. 


Ware ron Duscnirtivs OsraLoets No. 50. Sv 


DRUM ENCINEERING CO., 23, HUMBOLDT STREET, BRADFORD, 








tac RC SNA 
ee, s Wrought Iron Pulleys 


— used in a Departments, are the 
cheapes best i. the market. Quick 
delivery tale ee o FRICTIO N CLUTCHES for all 
SHAFTING HEELS and yg 
Bist fees, —J BAGSHAW. and SONS Ltd., Engineers 
Batley. Yorkshire. G 


REDPATH, BROWN & Co., Ltd. 


Structural Engineers and Steel Merchants 


Edinburgh, Lordon, Mancheste’, 
Glasgow, Newcastle & Birmingham. 








See our Advt. on Page 109 in alterna‘e issues. 


The WE.DLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams, ‘* Weldiess, Birmingham.’” 
Water ta ge of SS STEEL TUBES or 
Locomotive Boilers, . 
Lo wom ve ers yperhenters, 


TRADE MARK 





DREDGING PLANT 
of all Descriptions. 
FLOATING CRANES. COAL 
BUNKERING VESSELS. 
WERF CONRAD, HAARLEM, HOLLAND. 


Agents MARINE WORKS, Lrp., Friars Hovse, 39-41, New 
Broap Srrerr, LONDON, E.C.2 


See half-paae Advertisement last week, and nexi week. 











WILLANS & ROBINSON, LTD. 


SEE THE 


ENGLISH ELECTRIC COMPANY'S 


Advertisement, page 10 this week. 








UNITED ELECTRIC CAR CO.,L™ 


SEE THE 


ENGLISH ELECTRIC COMPANY'S 


Advertisement, page 10 thjs week. 


PHENIX DYNAMO 
MANUFACTURING CO., LTD. 


‘St THE 


ENGLISH ELECTRIC COMPANY'S 
Advertioement, page 10 thie er 














The 


WESTOOL 


PORTABLE ELECTRIC DRILL. 





Westminster Teo & Electric 


- 
Suffolk House, Laurence Pountney Hill, 
Cannon Strest, London, E.C. 4, 
and 72, Waterloo St., Glasgow. 




















PUBLIC NOTICES 


THE ENGINEER 


PUBLIC NOTICES 


’ SITUATIONS OPEN (eontinued) 








° r 
Metropolitan Water Board.—To 
CONTRACTORS. 

The Metropolitan Water Board invite separate 
TENDERS for the CONSTRUCTION of SERVICE 
RESERVOIRS at Eltham, in the County of London, 
and Farnborough, in the County of Kent, of approxi- 
mately 3 million gallon and 14 million gallon capacity 
respectively, together with contingent works. Draw- 
ings, conditions of contract and specification may be 
inspected at the offices of the Board, Chief Engineer's 
Department, South-place, Finsbury, E.C.2, on and 

after Monday, 7th July, 1919. 

Contractors desirous of tendering may obtain forms 
of Tender, conditions of contract, specification and 
copies of the drawings from the Chief Engineer on 
production of an official receipt for the sum of £5 
with respect to each of the contracts, which sum or 
sums must be deposited with the Accountant to the 
Board at South-place, Finsbury, E.C. 2, and will be 
returned on receipt of bona fide Tender or Tenders, 
tozether with all of the above-named documents. 
Such payments and applications must be made 
between the hours of 10 a.m. and 4 p.m., except 
Thursdays and Saturdays. 

Tenders, enclosed in separate sealed envelopes, 
addressed to ** The Clerk of the Board, a oon 
Water Board. South-place, Finsbury, E.C. and 
endorsed Tender for Eltham Reservoir’? and 
“Tender for Farnborouch Reservoir ”’ TR 
must be delivered at the offices of the Board not 
later than 10 a.m. on the 2ist July, 1919. 

A. B. PILLING, 
Clerk of the Board. 


E.C. 2, 
4008 


2, South-place, Finsbury, 
26th . June, 1919. 


ne ‘Guardians of the ‘Bradford 


POOR LAW UNION have FOR  DIS- 
POSAL a Barnard WATER COOLING TOWER, with 
‘Tank, a Volz combined Surface Condenser and Feed- 
water Heater. Approx. capacity 5000 lb. of steam per 
hour. Detailed particulars, authority to view, and 
form of Tender may be obtained from Fred. Holland, 
Engineer and Architect, 22, Manor-row, Bradford. 
The highest or any Tender not necessarily accepted. 

By Order, 
GEORGE M. CROWTHER, 
Clerk to the Guardians. 


_Bradford, 3921_ 


C nion 5 Offices 
22, Manee: row, 


[he Adlingfieet Drainage Com- 

MISSIONERS OFFER FOR SALE PUMP- 
ING ENGINE, 
ing Co., Ltd. 





in good order, by Pulsometer Engineer- 
The engine is high-pressure cylinder 
l4in., low- -pressure cylinder 24in. diameter by 10in. 
stroke. With LANCASHIRE BOILER, 22ft. by 
6ft. 6in. diameter, and is suitable for a working 
pressure of 100 lb. per square inch. 

Can be seen by appointment. 


Apply by letter to 
J. BARRATT, 
Clerk to the Commissioners. 
3987 


_Reedness, Goole. 


B rough of Crewe. 


BOROUGH Lett os a SURVEYOR’S 
DEPARTME 


APPLICATIONS are ivebaas for the under- 
mentioned APPOINTMENTSS :— 
; CHIEF ASSITANT. 

Candidates must have had good practical experi- 
ence in all the routine duties of a Borovgh 
Engineer and Surveyor’s Department. They 
must be good Draughtsmen, and able to Take 
Out Quantities, Write Specifications, Prepare 
Details and have bad good Architectural Ex- 
perience Preference will be given to candidates 
connected with the Royal Institution of 
nl Architects or 7 pee rl Dae 


Eng’ The salary per an 
ENGINEERING AND SURVEYING “ASSISTANT. 
Candidates must have had good —-- experi- 
ence. They must be good ughtsm and 
must a sound knowledge of Building 
Construction, Surveying, Levelling and Draw- 
ing-office routine. They must be able to 
Prepare eee Quantities and Estimates 
for Sewer an: da Work. rence will be 
given to candidates commected with the Institu- 
tion Fae a Engineers. The salary is £150 





per 

Arp ications ion each appointment must state age, 
experience and military service (if any}, be accom- 
panied by not more than three recent —. 
and must reach the undersigned not later than Noo 
on 6th July next. 

Conditions of the appointment may be obtained 
from the undersigned on receipt of a stam 
addressed foolscap envelope 

Canvassing directly or 

Pines oy 


qualification. 
L. Sr. 
- AM.LC.E., 


Borough Engineer ae Surveyor. 
Municipal Buildings, Crewe, 
__—s une, 1 1919. 3813 


Borough of Plymouth.—Borough 


ENGINEER AND. are. 

APPLICATIONS are INVITED from _ qualified 
erry for the APPOINTMENT of BOROUGH ENGI- 

NEER and SURVEYOR. 

Candidates to be members of the Institution of Civil 
Engineers, the Institution of Municipal and County 
Engineers, or the Surveyors’ Institution. 

be person appointed will be required to devote the 
whole of bis time to the duties of his office. 

The engagement will be during the pleasure of the 
Council, and capable of determination by three 
months’ notice on either side at any time. 

The duties of the othce will be those ordinarily per- 
formed by a Borough Engineer and Surveyor, and 
such as may from time to time be delegated to him 
by the Council. 

The salary will be £800 per annum, rising by annual 
increments of £59 to £1099. 

Applications, stating qualifications, age and par- 
ticulars of present and past appointments, accom- 
panied by copies of three recent testimonials, must be 
sent to the undersigned, endorsed * Borough Engi- 
* not later than Noon on Wednesday, the 23rd 
. 1919 

fwenty copies of application and testimonials 
may be sent to the undersigned for the use of members 
of the Committee. 


“indirectly will be a dis- 





Canvassing, direct or indirect, is prohibited. 
Dated this 21st day of June, 1919. 
R. J. FITTALL, 
Town Clerk. 
Mu nicipal Offices, Plymouth. 3899 


key al Siamese State Railwa ays. 


APPLICATIONS are INVITED for the POSITION 
of ELECTRICAL FOREMAN to the above Railways. 

Candidates should have good all-round Electrical 
Training , be capable of Taking Charge of the Complete 
lectrical Equipment of Railway Workshops, using 
direct current, and preferably be familiar with the 
Care and Maintenance of Stone’s Electric Train 
Lighting System, though the latter is not essential. 

The engagement will be for three years in the first 
instance, at 350 Ticals per month for the first year, 
375 Ticals per month second year, and 400 Ticals 
per month third year. 13 Ticals equals £1 approxi- 
mately 

Apply by letter, stating age, married or single, and 


when at liberty, and giving full particulars of educa- 
tion, training and expe ——. to a ae 
70, Victoria-street, s.W. 3959 


SANDBE RG, 
Royal Siamese State Railways. 





APPLICATIONS are IN ITED for the POSITION 
of CHLEF DRAUGHTSMAN to the above Railways. 

Candidates should have had good general and 
technica] education, have served their time as Mecha 
nical Engineers, and had subsequent experience in 
the Design and Construction of Railway Carriages 
and Wagons. Knowledge of Locomotive Design and 
General Engineering is also necessary. 

The engagement will be for three years in the first 
instance, at a salary of 300 Ticals per month for the 
tirst year, 320 Ticals per month for the second year, 
and 340 Ticals per month for third year, with usual 
tield allowances. 13 Ticals equals £1 approximately. 

Apply by letter, stating age, married or single, and 
when at liberty, and giving full particulars of educa- 
tion, training and eyzerience, to essrs. (. 4 
SANDBERG, 70, Victecia-street, S.W. 1. 393) 


Liverpool Corporation Water- 


RKS. 

The Water Committee st the Liverpool cope 
REQUIRE the SERVICES of a TEMPORARY CIVIL 
ENGINEERING DRAUGHTSMAN, with experience 
in Waterworks Design and the preparation of Parlia- 
mentary Plans. 

The appointment will be of a temporary character 
at a salary of £200 per annum, with war bonus, which 


Applications, na particulars of training and ex- 
perience, to t to the WATER ENGINEER, 55, 
Dale-street., Liverporl, not Ae than Friday, 4th 
July, endorsed ‘“ Civil Engineering ae 


ANTED, MANAGER a Plumbing and Sanitary 
Engineering Business in London.-—Write, stating 
qualifications, to 3870, The Engineer Office, 3870 a 


Wy Aten, Thoroughly Capable ENGINEER for 
large Oil Mill in Egypt; must have experience 
of crushing cotton seed, and have sufficient Electrical 
Knowledge to one Generator and Motor and 
supervise minor pairs; permanent position.— 
Address, 3764, The "Engineer Office. 3764 4 








ANTED, WORKS MANAGER for Large Works 
in Small Iron Trade; thoroughly competent 
and used to handling men (about 1200 employed), 
with good knowledge of Engineering and up-to-date 
methods.—Address, P624, The Engineer =. 
624 A 








Radnorshire County Council. 
arco OF uae poans AND 
DGES SURVEYOR. 

The Radno: rehire County Council invite APPLICA- 
TIONS for the APP wee of a MAIN ROADS 
and RRIDGES SURVEYOR. 

The salary will be at the rate of £100 per annum, 
inclusive of travelling expenses, the Council providing 
an_office at Llandrindod Wells. 

The person appointed will be required to devote 
the whole of his time to the duties of the office, the 
engagement being subject to three months’ notice on 
either side. 

Applications, eons by three recent testi- 
monials, to be sent to the undersigned on or before 
Tuesday, July 15th, 1919. 

Personal canvassing will disqualify, but copies of 
applications and testimonials may be sent to the 
members of the Council. 


H. V. VAUGHAN, 
Clerk 
County Buildings, 
Llandrindod Wells, 
18th June, 1919. 3880 





The Municipality of Sit Singapore, 


mor ENGINEER'S DEPARTMENT 
ASSISTANT ENGINEER). 
The Municipal Commissioners of the Town of 
Singapore REQUIRE an ASSISTANT ENGINEER, 
between 25 and 32 years of age, of sound constitution 
and unmarried. He must have had a good technicai 
education, with a regular training as a Civil Engineer, 
and must have a practical knowledge of we a 
Levelling and Estimating, and experience in ordina 
pecially Roads, 


Municipal a es: y Bridges aot | 
Reinforced Concrete, both in the Design and in — 
Mainten- 


Construction of New ey and in ordinary 
ance. Preference will be given, other things being 


equal, to applicants who p= 4 passed the examination 


of the Institution of Civ Engineers (Associate 
Member) or that of the Institution of Municipal and 
County Engin ent will be for three 


a The engagemen 
years, and the applicant is to state the earliest date 
upon which he could free to leave for Singapore. 
The selected candidate must pass a medical examina- 
tion as to his fitness for service in a tropical climate. 
A second-class passage will be provided by mail 
steamer, or first-class paewe ae other steamer, with 
balf-pay during the voyage The salary will be 
3600 dollars for the first, 3870. ations for the second, 
and 4140 dollars for the third year, with a duty 
id monthly, 


Transport allowance as may 
time to time be sanctioned by the » ee 
1 be paid rie | pwerceng mark 
** Assistant Engineer, g age and ~, ‘of birth, 
and giving details of Bt diy training and experi- 
rally, and in roads, bridges and reinforced 
 reneries  &., the above requirements seriatim, 
gn stating when free, —————— by copies (only) 
of testimonials, and = personal references, 
Messrs. C. LINDSAY and PEIRCE, 
120, Hope street, Agents 


obtained). 


Ins' 
to the M 
be 
oath {* 1919. 


information 
ednesday, 





SITUATIONS OPEN 


JANTED, s Competent SELLING REPRESENTA- 

TIVE for a Midland district, by a leading firm 

of Lift — gn Engineers.—Address, in first 

instance, 8 ne om, a and salary eeulltts 
3814, The. a ee" 3814 


i oy 8 on 
mpeten 








of Steel Manufacturers, 

applicants should 

Accounting, and 
reference 


be 

trade as would enable him to at leas 

— management.—Address, 3812, 
ice. 


V JANTED, CONTRACTOR’S AGENT and ENGI- 

NEER, with He remy of Public Works 
Contracts Abroad ; erence given to one having 
knowledge of Light peer and Road Construction. 
—Reply, stating age and full particulars, to E.C., 
¢.0. nn Barker and Sons, Ltd., baie = Lion- 
court, E 5 








WAT, ENGINEER, Capable of Taking Com- 
plete Charge Dock Extensions and Lnprovements 
abroad: must have thorough technical training and 
long experience in this line; good opportunity for 
right man.—Address, in first instance, giving full 
particulars, _ 3897, TI The » Engineer Office. 3897 A 


W ANTED, Experienced REPRESENTATIVE for 
London Office of Engineers, making Turbines, 
Engines and Boilers. State experience, age and salary 
requirel.— Address, P679, The Engineer =. > 
A 


was. First-class FOUNDRY MANAGER. 
be a good organiser for Repetition and 

Sectional Work; good salary offered.—Address, 

3966, The Engineer Office. 3966 A 


y= for India, a WORKSHOP MANAGER, 
capable of Taking Charge of Machine and 
Fitting Shops; must be well up in Cost Sheets and 
good with handling labour.—Address, stating age, 
salary required and experience, and copies Z. — 
monials, 3895, The Engineer Office. 


7ANTED for India, TWO ASSISTANTS for Steel 

Constructional Yard ; must have had experi- 

ence in Bridge Building, Trestle and Colliery Head 

Gear Work, and also General Structure of Material ; 

must not be over 30 years of age.—Address, stating 

salary required and experience, nae — a recent 
testimonials, 3893, The Engineer O R93 A 


ANTED for London, TRAINED ENGINEER, 
experienced designer, to take charge of Design 
and Manufacture of Dies for Die Casting Processes.— 
Address, giving full record of training, age, expe 
rience, and salary required, 4004, The Bneines Oiee. 




















WARE, fo for Paper Mill in India (Using Grass), 
ENGINEFR:; 4 years’ agreement; must have 

had experience in Paper Mill working; salary the 
ecuivalent of about £300 per annum ; ‘tonnage extra. 
—Address : 4 SArs Messrs. ao Ss 
Lealenhali- street, London, E. Cc. 


V JANTED, FOUNDRY MANAGER for Engineering 
Works, capacity 50 tons per week, to take 
entire charge; knowledge of Ships’ Auxiliary 
Machinery pretei . State salary and experience.— 
Address, 3995, | The » Engineer | Office. 3995 A 


WA. Highbly-skilled MECHANICAL ENGI- 
EER, preferably University trained, under 35, 
to assist in developing new technical business in 
England; would be first sent for several months’ 
American training, all expense paid; to right man 
good salary and possibly an interest given. With 
reply state fully career, both educational and sub- 
sequent, also works experience. gee 3898, The 
Engineer Office. 3898 A 


we IMMEDIATELY, Suitable MAN to 
Collaborate with the Design Department of a 
firm concentrating on the mass a of a Light 
Car in England next year. It necessary that the 
applicant should be acquainted ith the latest pro- 
duction methods in America for the rapid and cheap 











manufacture of Motor Car components.—Address 
3922, The Engineer e922 4 


‘ 





ANTED, YOUNG ENGINEER, University Man, 

D.O. experience, for Midland Engineering Firm, 

as MANAGER’S ASSISTANT.—<Address, wes _ 
Engineer Office. 3750 








Wet. YOUNG ENGINEERS for the East by 
a Colonial Firm of Contractors, who could 
quickly qualify for positions as managers after expe- 
rience of local conditions. Qualifications desi 
good training in drawing-office and ability to super 
vise work in shops and superintend its erection on the 
site. Training in some branch of engineering 
mechanical, structural, or reinforced concrete co 
struction. Business acumen and capacity to conducy 
preliminary commercial negotiations and to carry 
through successfully to the end. Unmarried. Salary 
£600-£720 on ihree years’ agreement. State age, 
experience, and qualifications.—Write, Box P334, 
Lee and Nightingale, Advertisement Offices, sgrepecl: 
3984 Aa 


er. » TAKE CHARGE of LABORATORY 
Copper Tube Works; position of 
oni's fet efor 5 man of proved rae State a 
of hnowleden of works practices ; salary (presen 
or required) —-THE YORKSHIRE COPPER WORKS. 
Ltd. Leeds. 3603 a 








ee, About 27, of Good Appearance. 
to Travel London for Speciality 

Machines.—Address, giving full particulars and salary 

required, P642, The Engineer Office. P642 A 


NGINFER REQUIRED, Preferably with Experi- 

sence of Oil Fuel, for Steam  Boilers.—Write, 

stating experience, age ‘and salary, Box 476, Samson 

Clark and Co., Ltd., 58, Great Portland-street, W. 1. 
3913 A 











NGINEERING FIRM REQUIRE Bright Young 
ENGINEER as PROGRESS TRAVEL os to 
urge and press Delivery of Machi and E 
op order. Commencing salary £350-£400 per annum, 
Good prospects for go-ahead man.—Write, A., €.0. 
Street's 30, Cornhill, E.C. 3 Asie? A 


ey og MANAGER.—A VACANCY ARISES in 
large Foundry for a first-class MAN to TAKE 
FULL CHARGE and REORGANISE same on up-to- 
date lines; wide variety of work, light, medium and 
heavy; applicants must used to handling a large 
number of men, and familiar with latest methods of 
efficient production; only thoroughly capable men, 
qualified to hold a responsible position, need apply. 
Applications will be treated in confidence, and should 
state experience, age and salary aocamen - w'm 
3835, The Engineer Office. SA 
ooD ENGINEER TRAVELLERS WANTED for 
India: first-class men only. Single, 25-35. 
Salary about £400 plus commission. —Apply, LAURIE 











and CO., Employment Specialists, 28, Basinghall 
street. E-C. 2. __No Preliminary fee, 4010 A 
ANAGER for ENGINEERING WORKS in 


5 Calcutta ; must have wide experience in Ship 
Repairs and yo Engineering.—State age, expe- 
rience, salary uired, Box F325, Lee and Nightin 
gale, Advert. Otices,. ‘Liverpool. 3985 4 


HOTOGRAPHIC PAPER COATER ee 
experienced MAN REQUIRED, used to th 
Preparation of beiethine for Coating Ferro-prassiate, 
Ferro-gallic and Sepia Photographic Papers. Per- 
manent and improving position for suitable a. 
—Address, P659, The Engineer Office. ___ 659 


EINFORCED CONCRETE ENGINEER, Experi- 
enced Specialist Designer, with good technical 
education, for bead office of leading firm; capable ot 
supervising a number of junior designers. State 
qualitications, experience, age. 
for the right man.—Address, 
Trussed Concrete St Steel Co., Ltd., 2Z, Cranley-gardens, 
South Kensi . 5.W. 7. 3578 a 
ALES ENGINEER WANTED for Works Sales 
Department of an Electrical Manufacturing Firm ; 
must have had experience in Estimating and Drafting 
Tenders ; real live man wanted, of proved ability and 
progressive ideas.—Address, stating experience and 
salary, 3951, The > Engineer Office. 3951 A 
Baie nea erm ENGINEER WANTED AT ONCE 
\ for General Office Work on Reinforced Concrete 
and Structural Steel; must be good Drauaghtsman 
and competent to Check Drawings and Design Calcu- 
lations ; sound theoretical training required.—Apply 











SITUATIONS OPEN (oontinueg) 
First-class DRAUGHTSMAN, yp, 


Wn TED, 
py AE Le, Lay-outs and General Eng: ineertty ® 
ress, giving experience an 
Engineer Office. references, oe 
A 


YJANTED for Eastern Co 
Wvravatttsman, to raik” CHA RETIEned 
Oil haan: 





Design of large Two-cycle Vertical 
marine on “, aetantans. State 
ence and salary requ -~Address, 

neer Office. _— the en 





a rw 
ANTED TWO © Bxperineet DRAUGH' 
large Iron and Steel Works in ete Midna 
so ye experience ce of Steel Works and Blas: 
Plant aot aolutely necessary.— Address, Siok tras 
Office. 407 4 The 





TANTED, up to HALF A DOZEN p 

Wes EN, | used to Designing or tauarn. 
ork, and salary ired.— 

3839, ' ‘The Engineer Office, yr ast 


FIRST-CLASS DRAUGHTSM AN, oro 

conversant with General Chemical waar hl 
tice ; must have a good theoretical and shop trainee 
Permanency for a good man.—Address, 30, ing, 
Engineer Office, = 


Ca... DRAUGHTSMAN REQUIRED with 
owledge of Refrigerating Machinery th 
some knowledge of Brewery 


Work ; good gai salary yo 
suitable man.—Apply by letter oniy, stating 
and qualifications, to H, PONTIFEX and SONK, a, 


43, Shoe- lane, London, - E. c, aoe 


a AUGHTSMAN and ESTIMATOR Pay — 
rm of Heating and Veutilating Engineers, 
Write, pn aA experience, age and salary, Box 44, 

Portland: 





Samson Clark and Co,, Ltd., 58, Great 
street, WwW. 4. _891t a 


1) Conversant oa Plant for the for the 
Mechanical Handling of Coal, Screens ke, 
REQUIRED in South Wales.—Address, giving {ui 
particulars of experiance. age and salary soqulte, 





3786, The ) Engineer O Office 


eee — 8786 4 
RAUGHTSMAN, Experienced, WANTED, with 
knowledge of Gas Plant and Structural nt Biel 
Work; able to_ Prepare Estimates pref 
Address, with full artes - stating "ae ala 
required, 3953, The Engineer Office. 


RAUGHTSMAN, First-class Machine nae 
WANTED ; must be up-to-date, live man, with 


experience in Checking ; ;. excellent prospects for man 
out to work. State full particulars, age, ex 

and salary required.—Address, 3937, The Engineer 
Office. __ 3087 a 


I RAUGHTSMAN, First-class Man, Experienced, i in 
Designing Lay-out Arrangements of Mec! 

Handling and Conveying Plants, REQUIRED {go 

London Office of Manufacturing Engineers. “hee 








3988, The Engineer Ottice. 
‘\yRAUGHTSMAN REQUIRED for cane 
Engineering Works in Midlands; thoroughly 
capable in General Constructional Steel Work, 


Experience in Gas Works Plant a recommendation, 
thouch not essential, State age, salary, and fulj 
particulars.—Address, 4003, The Engineer Office. 








4003 a 
RAUGHTSMAN REQUIRED for Engine Works, 
ME yee to state age and give a shor 


record experience, also waxes required, to the 
CALEDON SHIPBUILDING and rete by 
co., .. Dundee. Envelope to be marked “ Appli. 
cation for Beaughtsmanship. 3885 a 


RAUGHTSMAN REQUIRED IMMEDIATELY for 
Factory Plant Installation Work ; must b 
ly with modern shop practice 

and accustomed to the Design and Lay-out of Mill. 
gearing.—State age and salary —— to Box 28, 
c.0. Mitchell's ‘advertising Agency, 1, Snow-hill, E,0), 
3829 A 


RAUGHTSMAN WANTED AT ONCE for Pee 
ing Working Detailed Drawings of Small 
Mechanical Devices; only those with previo 
similar experience need apply; good prospects— 
Apply by letter, stating previous experience, salary 
required and full particulars, to W. B., 43, Fetter 
Jane, E.C. 4 _ 3875 a 


RAUGHTSMAN WANTED, ‘Experience in Motor 
Car or Aero Engine Design essential. Give fall 
particulars of age, experience and salary required — 
Address, 3934, The Engineer Office. 3034 4 


ag 9h var A. Boiler and Super 

heater Work; good p s.—Address, giving 

full A. A. of cxpurtenes. 94 3055. “The sees os 
SA 




















RAUGHTSMAN WANTED IMMEDIATELY; 
Elevator and Conveyor Experience essential.— 

Address, stating age, experience, and salary required, 
700, The Envineer Office 700 A 


RAUGHTSMAN.—WANTED, JIG_ and TOOL 
DESIGNERS for large works at Hayes, Middie 

sex, with experience of Checking Drawings, making 
Operation Lay-outs, also in Designing ‘Tools for 
Brown and Sharpe and Cleveland automatic machines; 
— class men —_ need apply.—Write, stating age, 











by letter, stating experience and salary, or preferably perience and ages required, to Box 272, ¢.0. 
person, to BAN RICHARDS and CO., — Mitchell” ~ Advertising Agency, 1, Snow-hill, London, 
19, St. James’s-street, 5. 394 E.Cc ___ 3884 A 
wos MANAGER for RAILWAY CARRIAGE RAUGHTSMAN WANTED, Steel Work and 
and WAGON WORKS; 1000 to 1250 hands: Roofs, capable. State quali tie ations and salary 
steel and timber wagons. Must be conversant with | required; letter only.—HOW CONSTRU we 
modern works methods and quantity production, | CO., Ltd., 115, Blackfriars- a. Soules. oss 
tactful, —_ organiser, aes one progressive. 3992 A 
State qualifications, experience, and salary expected. RAUGHTSMAN, with Experience of Cable and 


Copies only of testimonials in strictest confidence.— 
Address, P695, The Engineer Office. "695 A 


7ORKS ORGANISER AND OUTPUT ENGINEER. 

n important firm ving several works, 
REQUIRES the SERVICES of a thoroughiy com- 
petent ENGINEER, preferably with knowledge of 
Brassfoundries and Finishing Shops, to act as Over 
head. Organiser of, and to give Supervision and 
Advice to, Works Managements. Only a first-class 
man,. thoroughly up to date in best methods of 
modern shop practice and with good organising 
ability, need apply.—Address, 3938, The Engineer 
Office. 3938 A_ 





TANTED AT ONCE by Well-known Engineering 
W Firm, LEADING DRAUGHTSMAN, experienced 
in the Design of Large High-speed Heavy Oil Engines 
of the Vertical Type; man with knowledge of latest 
Aero Engine Practice preferred. Give full _ peg 
and salary.—Address, 3963, The Engineer Office. 

3963" A 
W 7ANTED by Firm of Consulting Engineers, Naval 
Architects, and Marine Surveyors in London 
DRAUGHTSMAN accustomed ships’ designs, specifi- 
cations, and calculations, with practical knowledge 
Wood and Steel Shipbuilding.—Apply_by_ letter, 
stating age, experience, salary required, to N.A.330, care 

Yeacon’s, Leadenhall-street, E.C. 3980 A 


TANTED, by Large Engineering Firm, SENIOR 

and JUNIOR DRAUGHTSMEN,_ experienced 

in Oil Engine Design, preferably of the Vertical 1'wo- 

cycle Type. State age, wage and experience.—Address. 
3964, 1 The Engineer Office. 3964 A 


wy by Large Firm of Commercial Motor 
Vehicte Manufacturers, SENIOR and JUNIOR 
JIG and TOOL D GHTSMEN.—Apply, stating 
full particulars of training and oro age and 
salary required. ito CLAYTON and CO., Ltd., Kerrier 
Works, 3766 A 


Wy saz. DRAUGHTSMAN-ENGINEER, with | 
experience of Electric Motors and Cranes, for 
Blast-furnace Plant in Midlands; age 25-30.— 
Address, stating age, experience and salary required, 
P658, The Engineer Office. P658 A 


i a-—* DRAUGHTSMAN, Manchester District ; 
must have experience in Detailing Conveying 
and Elevating Machinery.—Address, stating expe- 
rience, age, and salary required, 3993, The $008 a man 
Office. 























Ww. Experienced STRUCTURAL DRAUGHTS- 
MAN for Westminster office.—Address, giving 
age. experience, salary required, and when at liberty, 
4000 The 4000 4 


Engineer Office, 





Winding Machinery, for Designing and Lay-out 
of Plant; good position for really capable man.— 
Address, stating age, salary and references, and when 
could be at liberty, 3891, ‘The Engineer Office. __ 38014 

RAUGHTSMEN FOR MIDLANDS.—APPOINT- 

MENTS NEGOTIATED for high-class men. Fees 





on results only Send for application form.— 
WOODROW’S, Raginesring Employment Specialists, 
110, , John | Bright- -street, , Birmingham. __ $9235 


HENDERSON ani 
deen, REQUIRE SEVERAL [for 
Aerial Cableway, Aerial Ropeway, Crane, Trans 
porter and Steam Navvy Work.—Address, E. 
GRATTIDGE, Esq., c.o. above, stating — 
salary required, and when free. _ 3907 A 


RAUGHTSMAN REQU IRED by ‘Firm of. Engi- 
neers in the Peterborough District ; must have 

had experience in Lampless High- compression Semi 
Diesel Engines. Forward full particulars of expe 


te agg —JOHN M. 





rience and _ salary required.—Address, —. The 
Engineer Office 3983 A 
RAUGHTSMEN REQUIRED for Jig and “Tool 


Work in large Midland Engineering Factory; 
must have had experience on this class of work. 
State age, experience and salary required.— TT 
3924, Tne Engineer Office. 


RAUGHTSMEN REQUIRED (Senior ory Junior) 
D for Structural Steel Work in London District « 
roof girders and stanchions for steel-framed b build- 
ings, &c. Must be practical and theoretical men 
Address, stating age, salary, experience, " ww 3 
The Engineer Office. 2098 A 


RAUGHTSMEN, with Experience of the ‘Desian 
of Turbines or Condenser Plants, WANTED Hd 
large Engineering Concern in North-West district + 


uired, for whom permanent 
Sesitions ean be. assure with particulars 














positions can be assured. —Address, 
| age, experience and salary required, 3836, The 
Engineer Office. 3836 A 

INGE IRED 


ee and DRAUGHTSMAN REQUI ¢ the 

preference given to one with knowledge 0 “| 
Motor ‘Trade.—Reply by letter, stating Oca 
salary required, to PALLADIOM AUTOCAR vt . 
Felsham-road, Putney, 8.W. 15. 


Fe* ata Electric, CRANE DRAUGHTSMAN (Steam ‘table 

and a Ne en lf ; wood salary to avalary 
ddress, stating age, expesience age ie 

3726, The Engineer Office. 8 a 


Continued on page viii 
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AMMERED The ° ° 
er IRON Standard Piston Ring / mapy Eee rererrerrey 
| pisTON RINGS & Engineering Co. MAKERS OF COMPLETE CONDENSING EQUIPMENTS 
* Lrp., ; 
ome pos _ Premier Works " 
izes from 2fin. Don Road, AUTOMATIC 
4 SHEFFIELD. 


to 72in. 

- IN OUR — 
Special Piston Ring Iron. 
Quick Delivery. 
a en Prices. 


Telephone No. 214 


= JB EXHAUST 
RELIEF - VALVES 


AS SUPPLIED WITH OUR 


EJECTOR-CONDENSER Piants. 


A FIRST-CLASS VALVE 
_ AT MODERATE PRICE. 





Spl 6147 

















PENDLETON, aneesundiaiens 


ESTAB. 1846. 
On Admiralty and War Office Lists. 


= Blanks Cut or Gears Supplied Complete, 
SS ACCURATE CUT GEARS. 






























THE 


LONDON OFFICE: 
53, VICTORIA ST., 
5.W. 1. 


wo? 1°19 POUNDS OF COAL PER B.H.P. PER HOUR. pyinies 


s* RICHARD GARRETT & SONS, LT. tne works, LEISTON, ENCLAND 

















Cc. DUNKERLEYW «a Co, Lv. 


<. 
Lf JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 
2 COMPOUND GIRDERS, STANCHIONS, &., RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 
Re ee” a nes aa 
Steel Joists in Steck from 2 x 7 te 2 x Mim. Telegrams—A'ax, Manchester. Telephenes—0ise (4 Nmes). Section Book on Appiicatien. 


Offices & Warehouses: STORE ST.. MANCHESTEP | 



































f =I MMIII A fd 
= A Fraser & Cha!mers = 
= Impulse Type T == 
i urbines 
2 FOR ALL PRESSURES. 2 
? Turbo-Blowers Turbo-Compressors = 
FOR CONVERTERS, &c. FOR HIGH PRESSURE, = 

Fraser «Chalmers EngineeringWorks, _ 

tare beet onset pees pag OR E.C. 4. ERITH, KENT. = 

Aa TU TTR 
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“ae ma-|STEEL PLATE WORK “cm: 


THE BRITISH H NICLAUSSE “BOILER C0., LTD. ANDERSON, BROWN & Co, Li 
The Clock House, Arundel St., Strand, w.c. of every description. Stockholders, L@inre, 


BULLIVANT AND CO., LIMITRD SHELL LATHE 


Steel Wire Rope Makers, A GPECIALITY. 























Engineers and Contraetors, TA s It will pay you to consult 
BOLLaVANTs Hani Ropes, La, {| |“ NKS wedi: Oa Gs 
potent ine, ‘fet asd are. 8 yy Please mention this journal | in or pel fen A = iy E 











HOPPERS. 
CRAVENS LIMITED, the VAUGHAN CRANE, 


ee DARNALL, xian SHEFFIELD, CHIMNEYS. Co, (GY) isa. 

















Manufacturers of 
Every Deseription of RAILWAY CARRIAGES, WAGONS MANCHESTER. 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &. BUNKERS Cenveliing Grance—Runwaye—Pulley Block, 
Wagons mm 6 for Cast or for Deferred Payments. ° 
Prices and Spesifications en application. 
GRAIN, CHILL & STEEL ROL 





THE GLASGOW RAILWAY SPIRAL CHUTES || #e4vv CASTINGS S.3s.2= 


Gast Steel Loco. Wheel Centres 


ENGINEERING COMPANY, ‘T°: R. B. TENNENT, Limite, 
GOWAN, GLASGOW. _— COA BRIDGE, Ty 


London Office :-—12, VICTORIA STREET, S.w. 


MANUFACTURERS OF RAILWAY CARRIAGE, F BR BY & CO 
WAGON & TRAMWAY WHEELS & AXLES, A td . ° 2% 
CARRIAGE AND WAGON TRONWORK, also CAST & ve L Be The Baldwin Locomotive Works, 
STEEL AXLE BOXES. 


PHILADELPHIA, PA., U.S.A, 























London Office : 





ESTABLISHED 1661. 
HARRISON & CAMM, La. Constructional Engineers. 34, Vitoria Street, Londo, SW. 
Chief Works and Offices: ROTHERHAM. Baldwin, Philadelphia” < Fribald, London. 
Manufacturers of Norks at:—LONDON, GLASGOW, FALKIRK, LIVERPOOL, BRISTOL | icc situstrated advt. last week and next week 
WHEELS & AXLES mili 


With Cast or Hydraulic Forged Naves. Head Office :—352-364, EUSTON ROAD, LONDON, N.W.1. 
Wagon —— ome = ener WAGONS 


STURTEVANT 





aaasieeeiiemtanel 
so meme 


i| 





THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, _NELSON & C0., LTD., 


RAILWAY qonekse wane. 


ELECTRIC Cc. and of RAILWAY 
veal tad ores BOLLING 
Makers of Yom Aum, Axuss, Rauwar Piaxt, Foren, Surra 


FANS ° 








Advt. this week, page 87 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
of RAILWAY WAGOWS aad CARRIA om, 
an 


W. H. ALLEN, SON 80 | 


space Ag 
QUEEN'S ENGINEERING WORKS, 
BEDFORD, ENGLAND. 

































































Manufacturers of 
TRON and STERL SLEEPE FISH- a Ling 
other PERMANENT WAY TERIAL, BRIDGES, and Write fur interesting Forder, Sample and Prices 
OOMTRACTORS for RAILWAY PLANT and STORES of J. f Oilers: 87, BISHOPSGAT —— Se vitae 
ee te ea nc | raamins canpine™ nee teenies” kee rl ENGINEERS 
MIDDLESBRO Cieveland Paint Works. | to pty Susrris.p, Se a . fd F . 
oe — ee wanting copies of drawings ina 
G. R- SURES. L.»- “THE ENGINEER” SERIES. os time have them done by the 
. “ Belcran” process. 
IRON AND WOUD FRAME WAGONS WHAT INDUSTRY OWES TO CHEMICAL SCIENCE.|| Rapid Copying Co. 
For Home, Gotonial ar ine ailways. Cr. 8vo. 3s. 6d. net. 149, Fleet Street, G.C. 4. (Entrance, Hind Cowt) 
cot Gereoving and Conveying Fiante Barines 7 nipping | BYRICHARD B. PILCHER & FRANK BUTLER-JONES,B.A.(Cantab.), A.C. 
ievators, “fin s. 
2a eer SE et cere matt gg 
See in . 
Sir GEORGE BEILBY, LL.D., F.B.S. in all metals. iti 
Se ee ene en: Se practical First-class Workmanship and Satisf 
GreAm. Suess —. ee meneeee! Sid aa sc of develo al tO tid a. HENIEW. Eetimat Guaranteed l 
DIESEL ENGINES. . the book is not intended for experts loam gastiouler oon bat for ee hie ol whole WATORE. Free on af . é 
CONDENSING PLANTS. G eaten a ’ Co. Lid f 
POWER INSTALLATIONS. cian S Ga GL. i teases Hee, De, Wi The louces tershire Aircraft 
Cole, Marchent & Morley, Ld. & 
Bradford orks. : 3 
) Displayed advert ,whe 20, page 43 




















WATER TURBINES. 
sy a nt a THE CORROSION PROBLEM IS SOLVED 


BOVING AND CO., LTD., 
&, Kingsway, Londen, W.C. 


DREWRY 
RAILWAY INSPECTION CARS. 


See Advts. June 20th and Ju‘y 1&th. 


The Drewry Car Co., Ltd.is River Plate Ho ve, 


Phone: 458 London Wall. Tel,”: Erfervesce, London. 










There are many important functions formerly imperfectly ful- 
filled, in default of a better metal, by brass or other alloys 


FIRTH’S 


TAINLES 
STEEL 


1S THE IDEAL NON-CORRODING MATERIAL 














DiescL ENcINEs 
(POLAR TYPE) 
FOR ALL PURPOSES 


(Land and Mariae). 
See ifestrated advert. last ana nexs weex KN 


STANLEY: 


The Largest Manufacturers of Surveying 
and Drawing lastraments in the World. 








It may be Stamped, Forged, Rolled, Drawn, Punched and Machined in the ordinary way. While resisting 
the corrosive action of damp air, water, and many acids, FIRTH’S STAINLESS STEEL possesses the 
mechanical properties of the higher-grade Alloy Steels. 





Trade 


THOS. FIRTH & SONS, LTD., 
: SHEFFIELD. 


Please send for our * “KS” Catalogue, 
ww. FEF. STANLEY & Co., Ud. 
276, High Holborn, London, W.C. 
































(“BUCKET DREDGERS, = E. SUCTION PUMP 
worenn AND BakoR LOADING, : DREDG 
ite om OD A ay ee ee 

















Aeinare thceagh Fleating 
COROMP DREDGERS. CUTTER tannaee aoe 
a. rie Jt ad taper | HOPPER HOPPER DREDGERS. 
CLAY @ HARD MATERIALS D “ay AEW BUCKETS, LINKS, PINS, GEARING, Be. 
BARGES, TUOS, UPPLIED FOR EXISTING DREDGERS, 
Poe FERRY STEAMERS R E. DG ER LONDON OFFICE: 
ESTABLISHED 1878, 9, FENCHURCH AVENUE, E.C. 
| FLEMING & FERGUSON, LTD., PAISLEY, near avascow. == 


























‘. K£OWEBR BRIDGE WORKS, - J. J. Stevenson, 


ACCRINGTON, LANCASHIRE. PROPRIETOR 


Centrasters to H.M. Government. 
Telegrams: CONVEYOR, ACCRINGTON, National Teleshene Me. SUPT, 






pONVEYOR ELEVATOR C' 

















SPIRAL CONVEYORS GRAB ELEVATORS 
COAL CONVEYORS COAL ELEVATORS 
ps atten CHAM ELEVATORS 
STOKEHOLD = ae 
BALE ELEVATORS 


CONVEYORS 





For REMOVING SCALE 


from Babcock, Stirling, and other water-tube Ree 
boilers, evaporaters, and condensers, and for 

Lancashire boiler scaling, rust removing, ete., 

iia imac dca my — 


“ SCATOSCALO” EXNT 


Simple, Strong, Speedy, Reliable—these words 
describe ite efficiency. Quite fool-proof—no 
need for skilled hands to use it. Let me 
tell you more about it. : : Ask for list. 


FRANK GILMAN, 


SOLE MAKER, 


The above illustration is an“ A” type Lancashire Boiler Scaling Tool. 9, WESTFIELD ROAD, BIRMINGHAM. 
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‘Uae peer neces ~ormcaeemasrr 

















v4 
£ 


f Engineers’ 


Stores 
of ony description, including 


specialities as illustrated, 
tools, &c. 


WRITE FOR 
ILLUSTRATED LIsStTs 








Willcox’s “ JOINTITFE.” 


oe 





RUBBER INSERTION 
and other Joints, cut to any shape, from stock. 


. “ Penberthy” Autamatic 
ENGINE PACKINGS. Citee ANERS. “Wp 











Leather, Hair, Cotton, Balata, é&c., 

‘ Ww. H. will 2C Ltd. BELTINGS. Also 

>, Cox Oss “*BALATITE” (Reg. Trade Mark 

“te, 32 to 38 Southwark St.. LONDON. S.E.1 satirene 7 : 
Tah il Sook lt 


Roce 
SSS 
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LANG’S LAY WIRE ROPE 


MANUFAGEURED BY 
GEORGE ELLIOT & CO., Ld. 
_ Werks: CARDIFF - Olle: 16, Great George Strect, Westminster, Londen, = 


















































































sere sen Mclary, amd agee—Address, "3900, The | A DVERTISER (41) DESIRES RE-ENGAGEMENT. 
Engineer Office : 3990 A f Over 25 years’ experience as surveyor and civil 
= = engineering assistant (inside and outside), supervision 
QOD DETAILING DRAUGHTSMAN REQUIRED | 224 control of men; plans, specitications, bere 

for Constructional Steel Work in North London | ims. surveying, 2° roads, sewe 
Office.—Address, stating age, experience, and salary | Works, reports, &c. ; accustomed to eepenaiar 


&e.; 
2 Mee and sole control; highest references.—Address, 
expected, to 4006, The Engineer Office. 4006 a The Engineer Office. P686 








understands tool-making and machine shop practice, 
also planning of operations; would travel or so 
abroad.—Address, P697, The Engineer Office. 


woe MANAGER (40) DESIRES POSITION. 
Experience as manager of general engineering 
business, including drawing-office, pattern-shop, 
foundry ‘machine shop, smithy and boiler shop; used 
interviews, travelling and all office 













ZECHO-SLOVAC REPUBLIC.—ADVERTISER, for 
/ many years well connected with Coal-mining 
Industry, OFFERS his SERVICES as REPRE- 
SENTATIVE to English Manufacturers of Plant and 































OOD DRAUGHTSMAN WANTED, Implements ; Engineer attached to firm, good stand 
z et ee = or ing, best references; E nglish correspondence.— 
ood salary and = onde ing conditions, Address, P676, The Engineer Office. P676 B 
App. ons, ving pa U ol aoe ISED R.A.F. CADET (19) WANTS 
experience and salary required, together D*o ENING in Drawing or Engineer's Office 
with copies of any testimonials, to be 3 ... workshop experience.—Address, P6@63, The 
addressed to— Engineer Office. P663 B 
ASRTAS Ge eOne. | me ow DEPOSITING, PLATING AND FINISH 
Peter Hooker, Ltd a . poet EE 
- . ING OF METALS.—WORKS MANAGER, elec- 
(The Gnome and Le Rhone Engine Co.), trical and mechanical engineer, with 20 years’ experi 
Blackhorse-lane, in various branches of above, DESIRES 


ence 
a aad emg Fr —Write, F. A., c.o. Vickers, 5, 
Witenes, 3. =. Nicholas-lane, E.C, 4. 3485 B 


{MPLOYERS WANTING GOOD MEN.—ANY 
OFFERS to ADVERTISER, please? Used to 
xo labour, good organiser and disciplinarian, fine 
workman himself; tools, press oer ‘work, —Write, 
IG td TOOL DRAUGHTSMAN WANTED AT | ™otor car work, aero engines. aircraft work.—Write, 

Jo CE; used to Commercial Vehicle » Work ; per- | P654, The Engineer Office. P654 B 

pl. “to good man; salary £6 per week.—Apply 7 a) - 

to SUPT. OF LABOUR. Associated Equipment Co., RNGINERR, ELECTRICAL sad MECHANICAL, 
Blackhorse- lane, Walthamstow. 927 A 4 exceptionally ound practical anc techinca 
~~ knowledge and chemical experience, DESIRES POST 


WORKS ENGINEER ; age 39; salary a a 
IG DRAUGHTSMAN REQUIRED by Progressive | ** 
ensineering Firm in Leicester 5 one able to —Address, P655, The Engineer Office. P6. 
-produce Sketches quickly for shop use for Simple TA. 
Jigging Schemes. State age, experience and salary re- | ges SS Se yo 
quired.—Address, 3367, The Engineer Office. 3867 A] mental, motors, models, tools; thoroughly com- 


petent ‘and reliable ; excellent references ; London.— 

ee eae D epee ie caliny | QUILTER, 54, Angell-road Brixton, S.W 9 P6908 n 
Screen Work.—Address, giving full particulars of YNGINEER, WATER, SEEKS POSITION. De- 
—— age and salary required, 3837, — —— mobilised Captain, R.E., age 36; expert in 
neer ce, eaten. sterilisation, cemaienl ns ocnventi- 
gation esign, construction, operation years 
a See ED. er office, laboratory, works and field; wide experience 
Mills, Farn &c. State age, experience and salary | *!! forms sand and mechanical filtration, pumping, 
a Ber 'y ear 3801, The Engineer Office. 3801 4 general waterworks engineering; 3 years Army on 
req : : same work home and abroad.—Address, i. The 


‘ECHANICAL DRAUGHTSMAN WANTED, with | Enginecr Office. 702 B 
ideas — lee teakaer Voomnene ies gooi | FANGINEER, with Extensive Practical Experience 
tae experience, salary, and age-—AQATG. | steam and cleric work, WOULD. AE CLAD TO 
“ 2 * *| steam and electric wor 
3001, The Engineer Office. $991 4 | HEAR from responsible FIRM WANTING REPRE- 
oTOR VEHICLE DRAUGHTSMAN, Pleasure} SENTATION in London and_ district ; —- 
5 Car or Lorry, WANTED IMMEDIATELY.—| business and _ personal connection.—Addres: . _P677, 
Address, stating full particulars, $841, The Engineer | The Engineer Office. P677 B 
= $841 4_ | T\NGINEER, 14} Years Shops and 
‘TRUCTURAL DRAUGHTSMEN REQUIRED; chief draughtsman, . a SIMMIZAR “ES. 









































routine ; specialised in repetition — during war, 
—Write, No. K 106, Keith and Co. we 
Agents, Edinburgh. P689 


A tts JIG oz. Fn EXPERT a 8 POSITION 
or GENERAL MANAGER; experi- 
or “Lean, out, ORG ANISING and rapidly 
~~ up shops for the production of small arms, 
motor car parts or other INTERCHANGEABLE 
production.—Address, P683, The Engineer _ 
3B 


Carr DRAUGHTSMAN, Mechanical and Elec 
trical, wide experience, electric power station 
designer, steam turbine installations, plant engineer, 
erection, maintenance, latest shop methods, RE- 
QUIRES RESPONSIBLE POSITION,—Address, Fee. 
The Engineer Office. P699 


RAUGHTSMAN and ENGINEER, Mechanical and 

Constructional ; wide expe rience with engineers 

and manufacturers’ engineering departments.—Ad 
dress, 4007, The Engineer Office. 4007 B 


i oe Wide General Experience, DE- 
SIRES SITUATION; 10 years shops and D.O.; 
age 27; salary £300; constructional, mechanical, 
plant lay-out.—Address, P671, The memes sg 

Tl B 


}NGINEERING DRAUGHTSMAN (Age 34), with 
wide experience, 6 years shop and 12 Ln 
drawing-office, structural, mechanical and _ electrica 
DESIRES POSITION as PROGR = TRAVEL LER 
or RESPONSIBLE OU JT-DOOR WORK, Scotland 
preferred.— Address, P622, The Engineer e.. 
2B 


IG, TOOL and SPECIAL MACHINE DESIGNER 
e and PROCESS FIXER DESIRES RE-ENGAGE- 
MENT; 1% years chief; all-round tool maker and 
machinist ; experience motor work and machine tools. 
—Address, P696, The Engineer Office. P696 B 


UNIOR DRAUGHTSMAN.—Y oo TH DESIRES 
e START in DRAWING.-OFFIC 2 years’ tech- 
nical training; excellent eta EM —H., 58, Elm 
Park-road, Finchley, N. 3. P670 B 


ADY TRACER, with 5 Years’ Experience, RE- 
QUIRES POSITION in Drawing-office; Kent 
oo preferred.—Address, P657, The porn 























57 B 





eS BLACKSMITH (33) SEEKS POST; 
well up in die-sinking and drop stamping for 
carriage, wagon, loco., general engineering, &c.; good 
organiser, disciplinarian, tactful and_ energetic ; 
state salary.—Reply, REID, 81, High eS at 
B 





able to Take Out Quantities, also accustomed to} GAGEMENT; heavy an a 
the Preparation of Estimates ; good opportunities for | Structural experience. 7 address, P692, The “Engineer 
suitable men.—Address, stating age, experience and | Office 
2 ee ee ~NGINEER (35), Keen and Able, with Good Record, 
SEEKS POSITION ABROAD; 6 years works 
foreman for London contractors; knowledge of 
French and Spanish.—Address, P661, The Engineer 
Office. P661 B 








TRUCTURAL ENGINEERING. — Good 





OPENING for first-class DRAUGHTS- XNGLISHMAN | (46), Trarislator_ of _ Technical 
MAN; progressive firm, Manchester dis- 44 French and German, REQUIRES POST; 
trict —Address, stating age, salary and full thorough commercial knowledge, banking, shipping 
details of experience, 3872, The Engineer and accounts; during war in Government foreign 
Office. 3872 4 trade department.—CROW, 7, Kennard-road, New 

Southgate, N. 11. P680 B 





ia LERMAN (34), A.M.ILM.E., with Sound Prac- 
tical and theoretical training, REQUIRES 
Vy JANTED, ASSISTANT or FOREMAN for Smal) | RESPONSIBLE POSITION with good prospects, 
Engineering Works in country (East Anglia), | London district —Address, P656, The Engineer Office. 
employing 20 hands, doing General Engineering and P656 B 





| esse HARDENER SEEKS RE-ENGAGE- 
MENT; 12 years’ practical experience in tools 
and case-hardening, motor, aero and general work.— 
H., 5, Upper Grotto-road, Twickenham, ore 

B 








DVERTISER SEEKS POSITION in ENGINEER'S 
STORES or any position of trust; 20 years 
thorough experience; excellent references : A nll 

preferred.— Address. "p673, The Engineer Office. * 
73 B 


J OUL wr (30), Experienced in Loam, Dry Sand 
an Green Sand, Practical and Technical, 
DESIRES a SITU ATION as FORE MAN in small shop, 
or under manager in foundry ; excellent references.— 
Address, P674, The Engineer Office. P674 B 


HEET ROLL TURNER, Considerable Experience, 
REQUIRES SITUATION.—Address, 3958, The 
Engineer Office. 3958 B 














Agricultural Machinery Repairs; applicant must 
have been trained as an Engineer, and have had ONDON REPRESENTATIVE.—WORKS MANA- 
practical and similar experience, be used to the control GER, of wide experience and proved ability, 
of men, energetic, tactful and able to take full charge | WOULD LIKE to TAKE CHARGE of LONDON 
in principal’s absence ; preference given for one with | INTERESTS of first-class firm.—Address, oo The 





some Foundry Experience. — fully in ae apo ay Engineer Office. 701 B 
stating age, married or single, experience and salary < vi 45 
enclosing copies of recent testimonials. Only ECHANICAL ENGINEER, A.M.I.C.E._ College 
those with highest reference as to character need graduate, demobilised Major (technical corps), 
apply. Comfortable and permanent position to suit-] 15 years’ experience, om ag Foor one sey knowledge, 
able man.—Address, P664, The Engineer Office. 3 years in charge facto oying 560 


to 900 
P66ia_ | hands, DESIRES RESPONSIBLE POST. Write, 


P604, The Engineer Office 

WAs. by Firm Starting the Manufacture 

Pneumatic Hammer Drills, WORKING FORE- ECHANICAL ENGINEER (A.M.I.M.E.), Experi- 
MAN to Take Charge ; ; must have experience in Heat enced in the erection and management of sand- 
Treatment of Steel; excellent prospects for the right | lime brick factories, also fibre decorticating 
man.—Address, 3908, The Engineer Office. 3908 a ait eK. = to a. on the above or 

either a ome or a peset. —_ 

JANTED. for a a of Electrical Engineers in 
Waa FOREMAN, ‘Imust have had general | Address. P610, The Engineer Office 6 et 
workshop experience, Fm in Armature Winding ; M ECHANICAL ENGINEER, Demobilised ‘after 44 
must be unmarried ; not over 30 years. Four years’ | | years, REQUIRES APPOINTMENT ; excellent 
agreement; salary commencing Rupees 300 per! references; interpreter French; Ist class B. 
month.—Apply, stating experience, age and names of | certificate: draughtsman ; public school ; eS 
references, &c., to ZV 720, care Deacons, Leadenhall- | knowledge W.T. and cyl. boilers, all classes of steam 
street, E.C. 3827 a internal combustion engines.—Address, P66s. The 


WAXZED: Good FOREMAN for Small Engineering | ©2¢!2¢er Office. P666 & 


























Works, about 35 years of age; must be good ECHANICAL ENGINEER (Late Admiralty Tech- 
organiser, with good experience in hydraulic and nical Officer) DESIRES APPOIN’ TMENT ; 12 
general engineering work. State all particulars as to general foreman : aried experien excep- 
exact work previously engaged upon.—Address, 4.51, ional ean to test a ability = —Address, 
mee EY Advertising Offices, 17, Piss a P556, The ney Office. P556 B 

iverpool. 





a ENGINEER (M.I. Mech. E.), with 
OManchester district, to Take. Charge of Fit oe fitting | 2 aed py ee te largo technical ond com. 
Department on Heavy Electrical Macbinery (Moto Continent, late Russian representative of a large 


Generators, &c.). Only those who Ft nog = English manufacturing concern, fluent English, 


positions as toremen need apply. 
energetic man. Applications (which will be trea‘ oo -— SOT EL oe ater ee 
aes pad __ — The mene, Moog salary to go abroad ; first-class references.—Address, — 
: ; . 3688 A The Engineer Office. giao 

YENERAL FOREMAN REQUIRED for Machine N ECHANICAL ENGINEER, with Good Knowledge 
and Fitting Shop employing about 100 hands, of languages, thoroughly experienced in gas 
situated 50 miles from London; must have had first- | liquefaction, heat and fuel economy, ~ yy 
class experience in Machine Tools; only thoroughly | versed in various testing and research work, is OPEN 
efficient men need apply. Applicants should state for SUITABLE OCCUPATION.—Address, 3949, as 

fully their experience, age and salary required.— | Engineer Office. 3949 
Address, 3886, The Engineer Office. 3886 A FFICER, Aged 19, Lately Demobilised, RE 
r CAIN , a QUIRES a Year S MECHANICAL TRAINING 
W a — = - in Oil Combustion Engines in the shops previous to 
MITCHELL BROS., Wool ‘Com nbers and W PP'y> going out to a rubber plantation.—Address, a 

orsted | The Engineer Office. P672 

















Spinners, _Old d Town, near Hebden Bridge. 3954 AU 








per CEMENT.—WORKS MAN. AGER : and 
W Agen. COST and LEDGER CLERK for East Petr EMIST of wide experience WANTS POSI- 
Coast Marine Engineering and Shipbuilding TION: thoroughly practical man and good organiser ; 
Works. Full particulars and salary required.— | qualified to advise on sites, raw materials and cquie. 
Address, 3778, The Engineer Office. 3778 A ment.—Address, P665, The Engineer Office. 665 


a a, Constructional Engineering | +yRODUCTION ENGINEER (Aged 30), Experience 
through Engineering Workshops and Constructional } ee —"h. — mand theoretical) t intr i “4 
Yard.—Address, stating age, salary required, par- | Sotcessful organiser and headier of labo HCHEGUIR he 
ticulars of experience and copies of recent testi- POST. aiden, Pee. The Enel = r Off Say 
monials, 3894, The Engineer Office. 3894 A sesso sl recs) a 

4 SSISTANT ESTIMATOR WANTED by a Firm in | wasn aaron ted ENGINEER SEEKS FRESH WORK 
the Midlands, used to preparing Tenders, Speci- as Assistant to Factory Manager or Take Full 
fications, 4&c.; knowledge of Gas and Oil Engines Control Works. Experienced in manufacture of 
essential. State experience, age, and salary required.— motor accessories, office machines, and similar work ; 
Address, $737, The Engineer Office. 373 fF £4 ae soot design, and es 6 oe 
a excellent references years’ acqua’ ce_ Lon 
STIMATING ENGINEER.—WANTED for Teal, district conditions.—Address, Pr08, "The Rasineer 

by a firm of_ Electrical Paginees and Office P704 B 
poe tuo bese yes nate fibnn ey with 
experience in an Trangement of A. HIP MAN (35) DESIRES RESPONSIBLE POSI- 
D.C. High and Low Tension Power and Lighting TION ; outside and D. Office experience in ship- 
Equipment of Modern Mills and Collieries; must be building, repairs and survey work: held ———— 
capable of Laying-out and Estimating in detail for position in shipping Co.—Address, P690, The Engineer 
large Power and Lighting Plant, Mains, Distribu Office. P690 B 
tion, &¢.; must be unmarried, uot over 35 years of 

































ROPENAS CONVERTER OPERATOR, 143 Years’ 
experience, fully competent to take complete 

control of plant, — SITUATION. a pa 

P662, , The ie Engineer Office P662 





LARGE Firm of Engineers in the Midlands 
HAVE an OPENING for s YOUTH of Good 
Education as PREMIUM or 
course . include both Works and Dra 
Address. 2001. The Engineer Office. 2001 B 


VACANCIES OCCUR for TWO or THREE PUPILS 
for the Study of Factory Organisation and 
Efficiency Engineering; twelve months’ training in 
Theory and Practice given. Excellent prospects of 
appointment later. Applicants should state age and 
fullest particulars. Special consideration given to 
demobilised officers.—Address, 3890, The ‘Engineer 
Office. 3890 _E_ 








EDUCATIONAL. 


T. C.E., Inst. Mech. E., B.Sc., and all ane 
sg oO oe ee ae —Mr. G. 
KNOWLES, B.Sc Inst. C.E., &c., punt 
ae GaNDIDATES. either orally or 4 
pondenee. Hundreds of successes during 5 

Dast pest twelve years. Courses can be commenced at 
time.—39. Victoria-street. Westminster. 8.W. Son's 











ENNINGTONS, ENGINEERING TUTORS. — 
Postal Courses in Mechanica] Engineering, ‘also 
A.M.1LC.E. and A.M.I.M.E. Introductory Course in 
Engineering, Mathematics, and Mechanics. — 254, 
Oxford-road, Manchester 2007 « 





PARTNERSHIPS 


ENGINEERS 


with £5000 upwards 
desirous of openings in 


ESTABLISHED and PROFITABLE 


Works an’ Businesses 
should apply to 


WHEATLEY KIRK, PRICE & CO. 
46, Walting-street, Lonpon, E.C, 4, 


Albert-square, Manchester, 
26, Collingwood-street, Newcastle-on Tyne. 








7ANTED for Old-established JIronfoundry and 

Engineering Business, GENERAL MANAGER, 
with view to PARTNERSHIP; must Tae first-class 
qualifications ; salary from £700 to £1000 000.—Apply, ; 
Messrs. WILLIAMS "nd AMES.” Norfolk House, 
Thames Embankment, London, W.C. 2, marking out- 
side of cover ‘*‘ Application for General Managership.’’ 

31_C 


viii THE ENGINEER June 27, 1919 
ee — SL LT A eR a a A 
SITUATIONS OPEN (eontinved) SITUATIONS OPEN (eontinued) SITUATIONS WANTED (continued) AGENCIES 
NGINEERS and DRAUGHTSMEN. it Prmtous ‘HIEF CLERK for Sales Department of Large ogre ng ENGINEER, A.M.I1.C.E., Experi- Ae SEEKS AGENCIES for E 
practical experience of the Design of _Ferro- Works Manufacturing Cast Tron Pipes. Appli- enced in heavy steel bridgework and all kinds of ts; steel plates,  secti long 
poy Structures, REQUIRED by L. G. MOUCHEL | cant must have knowledge of shipping and be structural steelwork, also ferro-concrete, SEEKS an _ bolts or anything ‘used in the engineering tr: ne 
and PARTNERS, Ltd., of 38, Victoria-street, S.W., | correspondent, Previous experience desirable. Give | APPOINTMENT of RESPONSIBILITY; highest years’ commercial engineering experience ; rade ; 
in their drawing-office-—Applications should in the} age, experience, and salary required in confidence.— credentials.—Address, P691, The Engineer Office. ee | ene district cme F203, The E 
first instance be made by letter, stating age, experi- | Address, 4005, The Engineer Office. 4005 A P691 B = 
ence and salary require’. Fete 4 ee Da ENGINEER, Formerly Chief of Ji 
L ENGINEER, Formerly Chief o g 
*XPERIENCED DRAUGHTSMAN WANTED, ANTE OPEN for ENGAGEMENT as Assistant 
E accustomed to Designing Jigs and Tools for SITUATIONS W. D or other Executive Position; thoroughly 


AUSTRALIAN TRADE 


N AUSTRALIAN FIRM of ENG . 
A SUPPLIERS, established for a numer 
years and of undoubted financial Stability, 9; 
ANXIOUS TO UCH 4 wit 
BRITISH MANUFACTURERS who desire to th 
commence operations in the Commonwealth ©? 
who wish to increase their present business 
there. 


Advertisers have first-class office and wa 
house accommodation, and a clientele embrachy 
some of the largest buyers in the Commonwealth 


Their Manager is now in London 
interviewed by appointment. and can be 


Lines sought for include Machine Tool 

— pomxing Machinery, Power Plant Equis’ 

. highest grade Steam Valves and Fittings, 

‘Anti friction Metals and Engineering Speciali: 

ties which will blend with their presen; 
business. 





Advertisers are represented in London by 
first-class Agents who attend to finance ang 
shipment of all goods purc d. 


Communications to P667, The Engineer 
Office, will Le promptly acknowledged. 
Pp 


,)ELGIAN MECHANICAL ENGINEER, = 
lised, 32 years of age, with commercial ex 
ence, sound financial position, good connection in 
metallurgical and coal industries, BaHEs to 
Gity~ 









REPRESENT important FIRMS in BEL 
Address, VEYS, Rue J. B. Meunier, 9, Brest 













P58 
RITISH ENGINEER, with Considerable Capita 
and 10 years’ experience of importation busines 







in Brazil, will arrive in England about end of Jy), 
to ARRANGE for AGENCIES.—Firms desirous 1 
representation, kindly write, first instance, to Bo: 
215 ** A,’’ Smith’s, 21, Bush-lane, London, E.C. 4 
3802 =D 
| er ag one REPRESENTATION IN Norm 
NCE.—A MECHANICAL ENGINERR 
with Technical College education and —_ — 
office, works and ¢ experi 
who is about to p. roceed + the North of France as 
Technical Sexpert WISHES to REPRESENT thothe 
first-class ENGINEERING FIRM of repute; go 
knowledge of French, and can supply excellent refer 
ences. me particulars and terms, in confideng, 






































from “* Z.W. 762,"" c.o. Messrs. Deacon’s, Lead 
street, London, E.C a a 















| er wen. het connected for the Sale 
children rams, ANTS DEPOT or EXCL 
SIVE REPRES ATION for FRANCE of FiRy 
MANUFACTURING FOLDING MA AITCARTS —Write 
to VIMEUX FRERES and CIE., 116, Quai Ja 
mapes, Paris, France. P516 b 











I oes REPRESENTA’ rION.—-London Firm at 
4 Engineers and Merchants, with travellers work 
ing Power Users in London and Home Counties, DE 
STRES AGENCIES on commission basis; centr! 














premises, telephone, &c.—Apply by letter in first 
instance, to ** E. E.,”’ c.o. Willmore’s, Chiswell-stret, 7 
London, E.C. P6S4 Dd Z 








N ANUFACTURERS of Machine Tools, Crane, 
i Pumping Machinery and Engineering Special. 
ities, really DESIROUS “ a ING their GOODS 
PUSHED in the ARGE NE and _neighbourin 
countries, have a my OPPORTU NITY of being 
REPRESENTED there by London Commercial Engi- 
neering Firm who are opening offices in Buenos 
Aires under technical and commercial! directors, A 
first-class connection is already established. Sole 
agencies only considered.—Addrese, 3932, The Engi 






















neer Office. 3932 p 
jOLAND.—Experienced ENGINEER 2, Pole, 

University graduate, fluent English, French, 
Polish, 7 ian, German, is or to REPRESENT 
ENGINEERING FIRM in OLAND.— Addres, 






ENGINEER, Romney House, Maidstone P693 D 


aes Modern Organisation, Visiting Regularly 
Y Railway Companies, Mines and Manufacturers of 
Motor Cars and Aeroplanes, Shipping and Metallursiv 
Constructions and Manufacturers of Machine Tools, 
«c., WOULD REPRESENT SERIOUSLY in FRANCE 
first-class FIRMS, of which the production would 
interest the above clientele-——Write, COMPTOIR, 
Industriel and Metallurgic Section, Division K, § 
Avenue du Colonel Bonnet, Paris (16e), rae 
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PATENTS 
Year INVITED for the SALE is 
ANADA oft their PATENT RIGHTS (Canadia 







Patent No. 183,861. April 30th, 1918) in connection 

CONTROLLING GEAR FOR ELECTRIC 

VEHICLES, by RICHARD GARRETT [and om. 
Ltd., Engineers, Leiston, England. 3396 


JNVENTOR of an INTERNAL COMBUSTION 
TURBINE of remarkably simple design, should 
like to COMMUNICATE with interested party or fina 
with view to PART SALE and DEVELOPMENT— 
Address, 3892, The Engineer Office. 3892 H4 


HE PROPRIETOR of the PATENT No. 2731.0 
1915 for ‘* Improvements in or relating to GUN- 
CARRIAGES,” is DESIROUS of ENTERING into 
ARRANGEMEN®S by way of LICENSE and other 
wise on reasonable terms for the purpose of EXPI.OIT 
ING the same, and ensuring its full development and 
practical working in this country. 

All nag mea should be addressed in the 
first inte 


‘ASELTINE, LAKE and CO.. 


ae. Patent Agents, 28, Southampton- oat oa % 
Chancery-lane, London, W.C. 




































‘HE PROPRIETOR of the PATE ‘NT . No. "10.886 al 
1915, for ‘“* Improvements in or connected with 
MACHINES. for the MANUFACTURE of KNOTTED 
CARPETS is DESIROUS of ENTERING into 
ARRANGEMENTS by way of LICENSE and other 
wise on reasonable terms for the purpose of EX- 
PLOITING the same and ensuring its full develop- 
ment and practical working in this country. 
All communications should be addressed in the 
first instance t 
HASELTINE, LAKF and CO., 


Chartered Patent Agents, 28, Southampton- aa 
Chancery-lane, London, W.C. 013 BH 




















AGENCIES 











\HE PROPRIETOR of British PATENT No. 
15, ge iB iat a New or i mpeoves MANUFAC: 








COMPANY just formed solely as eye 
Im and Engineer Contractors WANTS to 
MMUNICATE with MANUFACTURERS with a 
view of DIRECT BEPRESENTATION _for . their 
gee ia OSS ge Ag the Port of 
Hongkong. machin in connection with 
Industrial, Agricultural, Mining. Municipal and Elec 
trical ; also all Engineers’ Supplies, cack a Paints, 
Tools, Wiring, &c. &c.—Reply, UNION ENGINEER 
ING CO., Litd., Hongkong. P274 pv 


JIL. ENGINEERING FIRMS DESIRING RE- 











age; 5 years’ agreement.—Write, stating salary UCCESSFUL STUDENT (19), Civil and chanical 
required, experience, names of references, to Z.M.777, bh Eugineering, City and Guilds College, REQUIR 

care of Deacon’s Advertising (ffices, 7, Leadenhall- ginst SITUATION, works or offic Brace «| Looany 
street, London, E.C. 3. 8946 a P678, The Engineer Office. P678_5 









‘ 


PRESENTATION in FRANCE or 
please COMMUNICATE with “ BCRION ”* 63, aD j 


| wood-avenue, North Finchley, N. 12 P6387 D 


TURE, nsisting of a COOKED DIGESTIBLE 
CHOCOLATE and. the M CHINERY PROCESS 
for PRODUCING SAME, DESIRES to TNTRODUC! 
his INVENTION to the notice of Manufacturers 4” 
others with a view to the invention being worked 
commercially under LICENSE or_ otherwise.—Al! 
communications to be addressed to Messrs. JENSEN 
and SON, Saaees Patent Agents, 77, Chancery 
lane, London, W.C. 2. 39 


For continuation of Small 
Advertisements see p. cviil 
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) Locomotives, Steam Saloons, Wagons, Crossings, & Railway Requisite 


5, BROAD STREET PLACE, LONDON, E.C.2. CALIFORNIA WORKS, STOKE-ON-TRENT. 


All Cemmuniecations to Lenden. 
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ENGLISH ELECTRIC COMPANY 


=a LIMITED 








$e: 











aE 





















WORKS : 
DICK, KERR WORKS, PRESTON. ORDNANCE WORKS, COVENTRY. 
WILLANS WORKS, RUGBY. 
| 





| 
| 
| 
| | ORDNANCE WORKS, SCOTSTOUN. PHCENIX WORKS, BRADFORD. | 
| 
| 
| 


LARGE TURBO-ELECTRIC MACHINERY. 


H MACHINING STATOR OF A 20,000 K.W. TURBO ALTERNATOR AT 
THE PRESTON WORKS. 


TUTE Hl] HI] Fi! 2. 
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THE COMPANY ARE MANUFACTURERS OF: | E- 
STEAM TURBINES. DIESEL OIL ENGINES. ROTARY CONVERTERS. =| a 
' TURBO-ELECTRIC HYDRO-ELECTRIC MOTOR GENERATORS. A —| 
MACHINERY. MACHINERY. RAILWAY ott =| 
® CONDENSING A.C. & D.C. MOTORS. TRAMWAY EQUIPMENT, b = bY 
PLANT. SWITCHGEAR, &c. ROLLING STOCK, &c. I | § 
: AND CONTRACTORS FOR: =| ‘ 
THE COMPLETE EQUIPMENT OF ELECTRIC POWER, RAILWAY AND H IES a 
* a aa 
TRAMWAY UNDERTAKINGS, AND INDUSTRIAL MOTOR INSTALLATIONS. =I] a 
nS 
7 : HEAD OFFICE: = 
=o | 
+ et t 
QUEEN’S HOUSE, KINGSWAY, LONDON, W.C. 2. 2 : 
+ TELEPHONE : TELEGRAMS: “ENELECTICO, CABLES: 
HOLBORN 830. WESTCENT, LONDON.” ‘*ENELECTICO, LONDON.’ 
« 
lem —— res — = 9-7 “= rr I me oc a ae oly z r 2 eS lel 
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Sit, Whe ar aS gate al _— 


Se ee 


There's a D.B.S. Helical Gear 


for every gearing need 





iO Al i a 
a Ng a eto 


ES es 






















































HE best machine you can buy is no better | 
in service than its gears. 
That_is why so many of the leading machinery 
manufacturers fit D.B.S. Helical Gears to their i} 
machines and recommend them to their customers. i| 
They know from experience that machinery fitted i 
with D.B.S. Helical Gearing will give longer and | 
better service with less running costs. i 
Are your machines fitted with D.B.S. Gears? If i] 
not, we suggest you write to-day fur our Book on i} 
Gearing—post free from Dept “C.” Principals | 
should write on official note heading and employees | 
state the name of the firm with whom engaged. | 
DAVID BROWN & SONS (Hudd.) Ltd. if 
PARK WORKS, LOCKWOOD, HUDDERSFIELD. 
| 
i] 
| 
- 
| 
a =e | 
| 
il 
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= 085 Sy = ee | 
cK WOR CARBURIS! whens: canpunss aa canst on nwo ron Wren cyt i ; 
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WYrite to-day for a copy of our Booklet—“Casehardening.” 
































= ‘ a a c MiP al lim a6 DBS j 
=i E < interested in the process of casehardening and the mest efiicient method of obtaining uniformly goo: SS) 
=| 2 ee ee mocks chativinatn a copy b our booklet without delay. _ It contains much useful information, and explains = detail mR 8 t | 
= the many advantages to be gained by the use of D.B.S. Carburiser—the most efficient and economical ca a =a ' 
medium. The booklet is fully illustrated with photographs of test pieces, &c., and is well worth writing for. y i +> i 
not write to-day ? to Dept. “C.”" va | 
2 ws caw DAVID BROWN & SONS (Hudd.) Ld., Park Works, Lockwood, Huddersfield. pa? | veces ! 
| SK | Me see 
GR fon OB5) mg OBS) fo=mg 085] i ) 
D ay } 7 worn: 2 ae 
d ° 2 - « ae Cal 2 
MOCK wo : TT canna ; Bececs ‘dock ee “cK fe, wa b- FOR pt con Weesp FoR | 
FoR ret rt ck FoR — mn) Se 108 sicrene ae FoR for te : | 
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Important Questions. 


Do vour lathe, planer, slotter and 
shaper hands get all the tools they 
want at the time they want them ? 


Are the tools used in your shop the 
right shape for removing metal 
quickly with minimum consumption of 
power and wear of tool? 


Have you a tool maintenance depart- 
ment or does each operator leave his 
machine standing idle while he grinds 
his own tools ? 


Does each machine hand keep a lot 
of tools in his cupboard or hidden in 
bed of his machine, thus tying-up 
valuable high-speed steel ? 


These are important questions ; the 
production of your machine shop depends 
to no small extent on the answers which 
you can give. 





If you have any doubts about your 
tool supply system send for our Lums- 
den specialist and let him examine 
conditions and explain how the Lumsden 
Oscillating Tool Grinder can be used 
to the best advantage; he will give 
guarantees of g production and fulfil 
them in your own works. 


Such a visit places you under no 
obligation to purchase, but you may 
discover that a Lumsden Oscillator 
would save you money and lead to 
increased production. 


Remember that you must make the 
tools somehow ; better make them by 
the most economical methods. 


Write or phone us at Coventry or 
any of our branches. 


PROMPT DELIVERY. 


ALFRED: HERBERT LTD. COVENTRY. 
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Precision Screw Cutting. 


In the manufacture of dies for use in 
our Coventry Self-Opening Dieheads it 
has been necessary to devise some means 
of producing hobs whose teeth, in pitch 


and shape, approach as near as possible to 


perfection. 


The result of our efforts has been the 
development of the Precision Screw Lathe 
illustrated, which embodies a number of 
desirable features. 


The machine can be used for the 
production of screw threads up to 2$in. 
diameter by 3in. long on pieces from 3in. 
to 6in. in length. 


The accuracy of the threading tool— 
the first essential to accurate screws—is 


assured by the use of generating fixtures 
forming part of standard equipment. 


The lead screw is positioned in the 
centre of the slide and ensures a straight 
pull on the saddle. 


Bed is machined all over, thus releas- 
ing all strains in the metal. 


The machine can be fixed on a con- 
crete foundation eliminating all vibration 
from external sources. 


The design of the pitch correcting 
device is such as will prevent any end 
pressure coming on the lead screw nut. 


A full description is given in our 
catalogue, section K, a copy of which will 
be sent on request. 


Delivery from Stock. 


ALFRED HERBERT LTD. COVENTRY. 
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Concrecée Cottages ereclia with Whagel “blocks and slabs 


Wt 
i 


, My 


HEALTHY HOMES FOR THE WORKERS. 


Mf ‘NN a buildings erected on the “ Winget” continuous cavity system are 
economical, cool in summer, warm in winter, hygienic, and guaran- 


teed bone dry. 











NE “Winget ” Machine makes 
sufficient concrete blocks and 
slabs in three and a-half days for a 
two-storey cottage covering an area of & 
400 square feet—and at a saving of \MG 








Jrom one-third to half the cost of ae ys mS 





labour in building with bricks. 


WRITE FOR ILLUSTRATED CATALOGUE. 


WINGET LIMITED 


Heap & REGISTERED OFFICE: 
25K, Victoria St., Westminster, 8.W. i. 


Telegrams : ‘* Wingetism, Phone,’ London.” 
Telephone: Vic. 8334 & 8335, 


Fourpry & Excorememnc Worxs: 
The Cape, Warwick. 
Telegrams ‘‘ Wingetism, Warwick.’’ 
Telephone : Warwick 83. 


MM HA 















Wi : 


mT 
HHI 


ll 


a 


yl 
! 


HT 


il i 


mn 


ll 








ATTN RUT 
Hd i 






mT HIT 


{| 
UH 












i 






NTA 


I}! 


























THE ENGINEER. KY 


wane een ee ae 





















No amount of work will 
overheat them! 






Here is the famous Skefko Skf Ball 
Bearing that does not overheat even with 
the sha‘ting running out of alignment. 











Machinery with Skefko Skf Ball Bearings 
will work longer, easier, cheaper and with- 
out the need of the usual costly stops. 





They are scientifically designed and constructed for 
all kinds of machinery ; are self-adjusting, need little 
lubricant and help to increase production, shorten 
time and lower costs. May we prove our words? 


‘SKEF KD: 
re SKF. 


| Head Office - Luton. England. 


Glasgow Office - - 45, Bothwell Street. 
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SOLE AGENTS FOR 


FOSTER UNIVERSAL TURRET LATHES 


2-in. and 3}-in. Capacity. 
For manufacturing in large quantities or handling a variety of work. 


FEATURES : 


Convenience of Operation. 
Ample Power. 
Large Working Range. 
‘Absolute Control of Work and Tools. 


Wide and well balanced Speed and Feed 
Ranges, affording ideal speed and feed 
combinations essential to large output. 


Powerful Drive. 
Several Cutters at work simultaneously. 


Eleven Tools, several carrying Multiple 


3}-in. size. 
IN STOCK. Cutters, can be mounted on the two 
“ae ees Bed. ages Saae e Swing Over Cross Slides. tool-carrying units at one setting. 
Siin. 22in. “ 13hin. 





20in. 
SCREW BRASS-FINISHERS’ 
MACHINES. LATHES. 
Engineering Co., Ltd., | 
83-85, Queen Victoria Street, London, EC. 4. 
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Those evilly-disposed | | vl = = hy! 
stones! ' Ri | | — = 
I WAS walking round a large | } & e 
commercial garage last week i * aA a 
and noticed stones embedded a r 
between the twin tyres on | mt | 
three separate rear wheels. | WP), | 
Now, stones so embedded have y Ul 


a tendency to break up the 

vulcanisation of the rubber 

tread to the steel base—ruining 

the tyre prematurely. Fetch them out before they can do 
the mischief. 


It pays to buy Dunlop solid rubber tyres because of their 
service and this question of premature breaking up of a tyre 
just shows how greatly it is to your advantage to have the 
right to discuss your tyre troubles with the tyre-manufacturer 
and not to be bound by the terms of a hard and fast guarantee, 
whatever may be the mileage limit. DUNLOP RUBBER CO., LTD., 


Founders of the Pneumatic Tyre Industry, 
° * . . P. Mills, Cross, BIRMINGHAM. 
Dunlop solid rubber tyres are sold on the basis of satisfaction puxtor ‘sory RusseR TYRE FITTING 


N 
DEPOTS: Belfast, Coventry, 
Dublin, Glasgow, Leeds, Liverpool, London, Manchester, 


an Service. ‘ D Newcastle-on-Tyne, Norwich, Nottingham. 
luutop Dunlop solid rubber tyres are obtainable from all leading 
motor dealers. 


Are you playing a DUNLOP GOLF BALL ? 
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Power Transmission by Chain | 
Re ee 


Satisfactory results will not be 


SELECTION OF CHAINS obtained where Chains are used | 
FOR SPECIFIC PURPOSES _ outside the limits of work for | 
which they are designed. The 
correct selection of a type of Chain for a specific purpose is usually 
governed by the speed at which the Chain is required to run, but other il 
factors are also involved, and we are in a unique position to advise on such i 
matters, since our experience in the manufacture of Driving Chains and il 
our association with power transmission problems of every description, —|i|_— 
extends over a period of many years. In placing at the disposal of Engineers Hi E 
and Power Users the accumulated knowledge of our long experience, we | 2 
would also point out that the high-grade quality of materials used in the i 
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A “BRAMPTON” CHAIN DRIVE manufacture of “ BRAMPTON CHAINS” and the precision with 
underground shaft. 














Transmitting 900 18-P. trom engine cia to which they are made, ensure a maximum of efficiency and service. 





BRAMPTON BROS. LTD., 


OLIVER ST. BIRMINGHAM. We shall be pleased to receive enquiries relative to Chain Drives, and 
clients may rely upon our recommendations as being the most. economical il 


| 
| 
i Contractors to H.M. Government. ‘ . 
with due consideration to the efficiency and life of the drive. i 


Ll Telephone : - - EAST 185 & 186. 
Hi Telegrams: “BRAMPTON,” BIRMINGHAM. 
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JOHN LYSAGHT Limited 


Bristol, Newport. (Mon.). London. 


Dr'll Hall Roof, Designed, Constructed. and Erected by John Lysaght Limited, 


BRIDGES. GIRDERS. ROOFS, BUILDINGS. 


_—'s Offices— “ST. verecaner'S ws ecto BRISTOL. London Otfice—36 enpnenencertieeioae ST., E.C. 



































CAMMELL LAIRD & CO., Limren, 


Steel pe SHEFFIELD. Shipyards: BIRKENHEAD. 
London Office: 3, Central Buildings, WESTMINSTER, S.W. 
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MARINE ENGINES 
and BOILERS. 


ARMOUR PLATES. 
PROJECTILES. 
GUN FORGINGS. 


MARINE CASTINGS (gi 
and FORGINGS. 




















GEARED TURBINE STEAMER “KING ORRY.” 


PASSENGER & CARGO BOATS, 
BATTLESHIPS, CRUISERS, DESTROYERS 
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GLOVER’S 
LEAD 
PRESSES: 


FOR CABLES, PIPES, TRAPS, 
AND BENDS. 


Xvi 





























AS SUPPLIED TO 
‘HIS MAJESTY'S GOVERNMENT. 








All other Cable Making 
Machinery. 


W. T. GLOVER & CO. LTD. 


Trafford Park. MANCHESTER. 















| DEPARTMENTS :s— 
Macninery. ENcinceRs’ Toous. ELecTrRicAL PLANT. 













BOILERS & TANKS. PIG IRON. 


SGRAP IRON & STEEL 


OBSOLETE TONNAGE. 
DISMANTLING. 
OLD METALS. 


COAL. COKE. _ 
MINERALS. 





BRANCH WORKS: 


CHARLTON ) 
TINSLEY Sheffield. 





























SILVERTOWN. 
PRESTON. MORECAMBE. 
BRITON-FERRY. SWANSEA. 
WISHAW. 
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18, BILLITER STREET, E.C. 3. 
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CONTRACTORS TO H.W. GOVERNMENT 


DENOTES 
THE ah is 


KING OF | 
PACKINGS 


FOR STEAM AND HYDRAULIC WORK. MADE IN RINGS OR SPIRAL FORM 


| 
y 



































3, FULL PARTICULARS. FROM: te 
meray SOLE PATENTEES AND MANUFACTURERS. 
: = LION WORKS,GARFORD STREET. 
1 "AMES WALKER & © LL west inna Dock. LONDONE. 
| ciiwIj,wVOTHOiCT TT ATKKnHKCAAKCNNRcMORGOHS 
|} WILLANS’ CASTINGS ; 
| = po eee) AUTOMOBILE & AERO - ENGINES. = 
ey : : 
= . VERY Casting from | CYLINDERS—PISTONS—PISTON RING POTS 2 
= ! angen Ps ga | Cast Iron Stick by the WILLANS exclusive = 
= | Willans’ reputation for care | | process—ensuring the minimum of porosity. = | 
' = | a panei a and —_. , =f 
: = | ery special attention is pal = 
; = | to accuracy in the Moulding | = perce BRASS COUNORT. = 
: = | and Coring of AUTOMO. : B Castings in = 
, = | BILE CYLINDERS. in | say Brass, = 
k = | Order to ensure equality in | Bronze, Byoare, = 
; S | the compression spaces seer Steel. é scenes 3 = 
[ = : —_ or. : up to 60 lbs. weight. = Gunmetal ne for = 
F = 7 , Competitive prices. -~ ee it ms = 
= had eee ie a Quick Delivery. : ‘‘Eatonia Process.” = 
= — = 
= LIMITED, 2 
= TELEGRAMS: Bicdainianinie TELEPHONES: = 
= * ; ’ = 
2 sce | WILLANS’ WORKS, RUGBY. | wos. = 
ee 2 
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; “ENGINEERS, RAILWAY, SHOPS & MUNITION FACTORIES. 


“LION” AND “EXTRA LION” HIGH SPEED STEEL, 
FOR WERVY BUTS, QUICK SPEEDS, Of HARD MATERIALS. 


“LION” GH SPEED STEEL TWIST DRILLS AND “LION” BRAND FILES, 


“LION” AND “GROSS ARROWS ” TOOL STEEL. 
A SUPERIOR STEEL WHERE igh SPEED IS NOT REQUIRED. 


a & AIRCRAFT BUILDERS. 


~ *  BULLET-PROOF SHEETS FOR PETROL TANKS, &e. GASE-HARDENING STEELS, 
es NICKEL, NICKEL CHROME, CHROME VANADIUM, AND CHROME SILICON STEELS. 
: NON-CORROSIVE VALVE STEEL. 


iets nA vrai ta ten; WARROW DISCS, CHAFF KNIVES, SECTIONS, 
SHEEP SHEARS (BROWNS. PATENT). BEATER BARS FOR THRASHING MACHINES, 


_MINES AND COLLIERIES. 





b TIVES—W. J. Ltd., E. Nee - a ™ 1 : 
LOUDON SEPRREPIEATIVES WW. 3. BITERLL. Lid. ot, Cannan St. H.C. 4 _ SCOTTISH REPRESEXTATIVE—ALAN W. MONTEQMERY, 0, Gordon St., Glasgow 
er en commencement es md 


























poo CEMENT MAKING MACHINERY. worn 


N.ISTERTON, 
xotts. ROTARY KILNS, CRUSHING & GRINDING PLANTS, DRYERS & MIXERS. 





SUITABLE 
MACHINERY 
SUPPLIED 
FOR ALL 
GLASSES 
OF RAW 
MATERIAL. 





THIS ILLUSTRATION IS FROM A PHOTO. OF A PORTION OF THE WORKS RECENTLY ERECTED FOR THE ABER- 
THAWE & BRISTOL CHANNEL PORTLAND CEMENT CO., FOR WHOM WE HAVE JUST ERECTED A THIRD KILN 
200f. x Oft. DIA. WITH 10R BURNING ZONE. THESE KILNS MANUFACTURE 8-9 TONS OF WELL BURNT CLINKER 
PER HOUR, AND HAVE WORKED AS LONG AS SIX MONTHS AT A TIME WITHOUT STOPPAGE OF ANY KIND. 


THREE SIMILAR KILNS ON ORDER FOR FRENCH WORKS.) 


POSTAL ALTERATION. FEBRUARY 9th, 1918. 
Although our Works are still at “MISTERTON, near Gainsborough,” the Postel Authorities, for economic reasons, have changed our Postal sone, 
Please theretore note that after the above date all corresp must be addressed to:, 





ERNEST NEWELL & CO., L'® MISTERTON, via DONCASTER. 








emer Taian icy dearom Rerlameser wie Lawes tele Cie ceed Ciba. Mexiso—Masws. W litem Young aed On, Led, la, (nlie de Gamte Fo Sev Sechat<Menmn, Rnbinten ene Site 00. i, tne Gh, Clini 
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‘| DEAN, SMITH & GRACE cosy L 


LATHE MANUFACTURERS. KEIGHLEY. 


Ss 8s 8 
Telegraphic Address: LATHES, KEIGHLEY. 


Telenhone No.: 88 KEIGHLEY. 
LATHE DESIGN. 


FUNDAMENTAL PRINCIPLES — 
STRENGTH, RIGIDITY, POWER 
AQOURACY, SIMPLICITY, 
DURABILITY. 


A tew ef the practical examples 
et these principles embodied in the 
D.-& & G. design are — 










Iimpreved eluteh reverse te feed 

metien and serew-cutting. 

Ample belt power. 

Wide shears ef bed. 

Massive censtruction threughewt. 
RESULTING IN 


Mandiness in use, with reliability 
under teng and strenveus se ee. 


ILLUSTRATION OF 24in. SWING SURFACING AND BORING LATHE. a ne ee 


‘ 
. 7 
AN a Dade Weal Maal J 
lt SEI ee a y. fae yas 
Vide Si pp ar 














OF EVERY DESCRIPTION _ 


“Saben High Speed © C ircular Saws. 
" Special” Alloy ‘Circular Saws. 
Chrome Alloy ‘Circular Saws. 

Band Saws for Po a Mas Melal. 


- : SELELLLMETEIE I LIP 
_|ASK FOR OUR 

COLD SAWING 
| PAMPALET. ( 
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FEED WATER 


HEATERS 


(ROW'S PATENT), 


WATERS. 





For economising Eixhaus: Steam and‘ 
imparting a high temperature to Boiler 
Feed and SAVING from 18 to 20% 
of Fuel. 

Saves the Boiler from strains and eases 
the firing. 

Made in any sine from 10 1.H.P. 
upwards. 

When enquiring please state weight of 
water to be heated, size of exhaust, I.H.P, 
of Engines, and the quality of the Feed 
Water. 





Class B. 
Fer HARD & IMPURE WATERS., 


INTER-HEATERS 


To go between low-pressure cylinder and 
condenser. 


RE-HEATERS 


For fixing between high and low-pressure 
oylinders, 


ROYLES Laure 


Engmeers and Specialiste, 

















IRLAM, MANCHESTER, 
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‘Steel ‘Steel Pipes wit Welded Bi Branches | 


HIGH PRESSURE STEAM i 
INSTALLATIONS} 
| 


IRON and STEEL BOILER TUBEs, i 
SOLID DRAWN STEEL Tues | 
HOT WATER TUBES and FITTINGS, |] 
LOOSE FLANGE JOINT TUBES, |/| 
HYDRAULIC TUBES. i 

ASHFORDS' PATENT TUBE WELL }j i 

STRAINERS. | t 

STEEL PLATES. i 

STEEL CASTINGS. Hn | 

FITTINGS OF ALL KINDS. 











SPECIAL HIGH PRESSURE STEAM 


STEWARTS AND LLOYDS, Lro. 


4i, Oswald ee 00 GLASGOW. retain Street Chambers, BIRMINGHAM. " Winchdeter Howes, ~~ Broad bai LONDON. 


X1st3 











Lee 


a RTHUR 


LEE & ek wv 







































& 
eS 
Ww 
ay 8 
a ¥ a 
7 2 
si a 
——————— . 
edad dhhadhhedhsddhdhdhadhdhadhdhsdh dah dh ded ei a 
5 LATEST S t d S | 
PATENT werrate eamiess 


Steel Oil Can 


FITTED WITH 
NEW PATENT THUMB BUTTON, SEAMLESS SPOUT, AND SLIDE FEED HOLE. 
Also in Copper or Brass for Electrical Purposes. 


Contractors to H.M. Navy, War Dept., Home Office, and Indian State Railways. 


28, JOSEPH KAYE & SONS, LTD., Lock Works, LEEDS. ] 


Governing Directer: W. K. KAYE, M.1.Mech.E. And 93, HIGH HOLBORN, LONDON, W.C. 1. 














CE.GRICE &SON Se: 


CONTRACTORS TO HIS MAJESTYS GOVERNMENT 


BRASS & COPPER, LOCO & CONDENSER 
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With all latest improvements. For ordinary or High Pressures up to 10 lb. per sq. ia. 


The most perfect Blower for GAS MAKING and Steel 
Making with TROPENAS Process, &c. 


DRIVEN BY ELECTRIC MOTOR, SIMPLE OR COMPOUND ENGINE 











Can be fitted with DUPLEX ROD ENGINE If desired. 


=— 


FULL PARTICULARS FROM 


SAMUELSON & CO., Ltp., BANBURY, 


ENGLAND. 


























MALLEABLE »™ TUBE FITTINGS 


For Gas, Water and Steam. 


We are the actual manufacturers. 


T. HACKETT & SONS, 
Bell Street, West Bromwich. 


Tel. 134. 







































OMIM ARVE 


(22 








AATAAAATATEATTITALLITT| >i 
(EQ 






MUTT TTT TTT TTT 









i 
| 








we 


SPECIALITIES :—- 


LATHES, 18in., 2lin. 24in., 
30in., 36in. Centres. 


Horizontal Drilling, Tapping, 
Boring and Milling Machines. 


Tel frame: “GANDAH, GLASGOW.” 
*phone: GOVAN 72. 


G. & A. HARVEY, LT: 
Albion Works, 
GOVAN, GLAsGow. 
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ROOTS’ ‘ACME’ BLOWERS 
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2 
No. 6a.—With Tank and 8ft. Hesse — . 


No. 4a.—On wheels, same capacity se Ate 
Ne. 5a.—On wheels, eapacity 12 gallons 11 & 98 





“ WELLS’ LIGHTNING ; 


LIME AND COLOUR 


WASHER. 


Wallwosk and Wells’ Patents 


Over 6,000 Sold. 
A GREAT SAVING OF 







NO OUTSIDE POWER REQUIRED. 


Saves its cost in a few days. 


LIMF, WHITING, OR COLD WATER PAINTS 


at 2 speed of from 10 to 20 square yards 
ete ino meeARer ou or to = work. One 
coat with the machine h is equal te 
we applied j 


Altered and Enlarged Patterns. 
Reduced Prices. 





WELLS’ 
WASTE OIL FILTERS. 
Fitted with Patent Sight Fed Syphons. 


OVER 22,000 SOLD. 
Invaluable to ALL users of 
Machinery, Steam, Oil, or 


Gas Engines- 
Supplied te 
the 
Governments, 


sideeoer oil, 2%im. by 10in. .. 2 10 @ 
3.—Two top chambers held abeut 


gallons oil, 27in. by 13in. -- $$ 10 6 
4.—Two top chambers hold about 12 
gallons oil, 3¢in. by 16in. 5 10 6 


—tTwo top ehambers hold about %4 
@ yallgus oll, éSin. by 38in. - § 88 
Write for Samples of Work dons by the Filter. 


Larger Sizes made to order, capable of 
dealing with 250 te 500 Gallons Oi! per week. 





WELLS’ 


REMOVABLE BUNG PO 
(Patented) 
Price 7/6 ench. 


Made in Gun M 
ie 









Prices subject te current rate of advance. 








LO. Wells80. "igen iw. 


Werks: Carnarvon St., MANCHESTER 













SCOTLAND : 
The Caledonian Telephone (New System) 















-EEDS & NEWCASTLE DISTRICT: 
eeds Peat Téephone Plow Semend Co.,Ltd. |uuameeey 


Central: nes, , Grainger St. 
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Donington House, 
Norfolk Street, Strand, W.C. nema 


LONDON &. DISTRICT: IRELAND: 
| 16, Donegal Square South, Belfast. 





























BIRMINGHAM & DISTRICT : _| LIVERPOOL & DISTRICT : 
The Birmingham Private Telephone (New Syetem) Lancashire and Yo bahire Private Telephone 
174, Corporation St., Birmingh 28 Queen $+ _ Albert Sa. Manchester 
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AC ES HEAT TREATMENT 
if QTEELS 


i [lur Frise: oR” 


UFFLE 





iy | 














NSULT US| 








ne Direcr Gas Firing Co. 
Enamezrs &.aRNAceE FRUILDERS. 


Jeesgans Puss Mioouesprouce! 
Taser cn ly : ; 
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' MECHANICAL PURPOSES. 


RAGSHAWE 2 C°L” 


‘DUNSTABLE, (ENGLAND). 


HAINS 
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SOCIETA ANONIMA ITALIANA 


GIO. ANSALDO & C., GENOA. 


Registered Office, ROME. Administrative and Industrial Office, GENOA. 








SHARE CAPITAL, 500 MILLIONS LIRE, FULLY PAID. 





The Gio. Ansaldo & C. Works, founded by the Prime Minister Cavour in 
1853, under the direction of the distinguished engineer Giovanni Ansaldo, had, especially 
under the subsequent Management and Direction of the Bombrini Brothers, a prosperous career, 
during which the manufacture was extended from early Locomotives to Marine Engines and to 
Shipbuilding and other Naval Work. 

The greatest impulse, however, was given by the late Comm. Ferdinando Maria Perrone 


in 1904, when the Firm was transformed into the present Limited Society to attain wider 
scope, which has now been fully realised by his Sons. 


The original Works of Sampierdarena and the Shipyard of Sestri Ponente have 
recently been greatly enlarged and augmented by other Establishments and Associated Con- 
cerns, devoted not only to Mercantile and Naval Shipbuilding in all its branches, but also to 
armour plate, guns and war material of all kinds. 


The Society has at present at work, in its own 27 Establishments and other Associated 
Concerris, as hereunder enumerated, over 50,000 hands, men and women; and is building :— 


| 
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4.—Societa Nazionale di Navigazione (Italian National S.S. Company). GENOA _ Share Capital 150,000,000 Lire 
5.—Transatlantica Italiana Steamship Company oui os #. : GENOA _ Share Capital 30,000,000 Lire 
6.—Shipyard ana Works, Savoia - — =e wm mw + w= CORNKGLIANO LIGURE Share Capital 3,000,000 Lire 


Ist.—Warships and mercantile vessels of all kinds and sizes, | 7th—Dynamos and all electric appliances, auxiliary electric ; 
from big Super-dreadnoughts and ocean liners to machinery both for ship and land service, electric gear 
ane —T gS epemcaae cargo steamers, | . for turrets and guns, elevators, steering gears, electric q 
os capstans and winches, cranes and electric propelling 3 

2nd.—Marine steam-propelling engines, both reciprocating machinery. 3 
and turbine with and without gearing, also ‘ i 
Diesel Marine Motors. 8th.—Aeroplanes and their motors, ‘ 

3rd.—Steam boilers, both water-tube and cylindrical, of all | 9th.—Steel, cast iron and bronze castings of all varieties 3 
types and sizes. and sizes. 

4th.—Locomotives and tenders complete, and machine tools. | {(th.—Steel forgings of all kinds and sizes, special steels } 

5th.—Armour plates, guns, armoured turrets complete, am- and files. KE 
munition complete, metallic cartridges and casings. a ee ee ee 4 : : 
° ° ° ie H ’ ? an Ipes. : 

Gih—Aumiiaris fr propelling machinery, and all kinds o ee 
aon winches, distilling condensers and screw propellers. for warships, liners and mercantile vessels. 

LIST OF ESTABLISHMENTS. . 

1 Marine Engine Works... . SAMPIERDARENA 16 Aeronautic YardN.3... ... _... TURIN, Corso q 

2 Locomotive Works .. .  ... SAMPIERDARENA 17 Tube and Pipe Works... ..._ ... FEGINO(VAL POLCEVERA) Be 

3 Gun Factory... ..  .. SAMPIERDARENA 18 Brass Cartridges Works ... ... FEGINO(VAL POLCEVERA) 

4 Ammunition Works (Flumara) .. SAMPIERDARENA 19 Shipyard .. = . SESTRI PONENTEB 

& Aeroplane Motor Works (San 20 Wooden Ship Shipyard and Boat 
Martino) .. ..  .  ... SAMPIERDARENA Yard. ..  «» VOLTRI 

6 SteelFoundry . .. ..  ... CORNIGLIANO LIGURE 21 Ansaldo Ammunitions Works ... SESTRI_ PONENTE 

7 Steel and Armour-plate Works ... CORNIGLIANO LIGURE 22 Castiren Foundry .. .. .. PEGLI (MULTEDO) 

8 Oxygen and Hydrogen Gas Factory CORNIGLIANO LIGURE 23 Fitting-out Works . . . MOLO GIANO in the Har- 

9 New Gun Factory... __... .. CORNIGLIANO LIGURE bour of GENOA 

10 Electric Works... — .  ... CORNIGLIANO LIGURE 24 Pire-brick Werks . .. .. STAZZANO, SERRAVALLE 

11 Bronze Foundry... — . . CORNIGLIANO LIGURE SCRIVIA 

12 DeltaWorks .. .. ..  ../ CORNIGLIANO LIGURE 25 Lignite Mines . . .. .. GROSSETO (Tuscany 

18 Explosion and Internal Com- 26 Cogne Ore Mines + ae =~ a: COGNE (VAL D’AOSTA) 

bustion Motor Works ... ... CORNIGLIANO LIGURE 27 Electro-metallurgic Works, Blast- 
14 Aeronautic Yard N.1 .. «...  «-. BORZOLI furnaces, Steel Works, Rolling a 
{6 Aeronautic YardN.2 — . .. BOLZANETO ee a ae ae? ee ls 
ASSOCIATED CONCERNS. 4 
mere and Works Ansaldo San Giorgio — ~ SPEZIA Hs 
3. —Cerpelll’s Centrifugal and Turbine Pump Works . SPEZIA ' a 
b) 
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Weir Evaporator 


Sie 
oe 


Embodies three important improvements: ~ 


1. The Patent Brine Ejector 
2. The Automatic Feed Regulator © 
3. The Special Tube Coupling 


, RUMMY 0 





These devices ensure uniform efficiency, simplify 
working, and lessen costs of upkeep. 
They are fully described and illustrated in our 


New Evaporator Booklet: send for it. h & 
Mf U7 
4 “REYNOLDS 


G. & J " WEIR, _ weer: Glasgow. 














| HEAD, WRIGHTSON & COMPANY LIMITED. 











TEESDALE IRON WORKS, Telegrams FORGE WORKS, 
THORNABY-ON-TEES. Bp ossenece STOCKTON-ON-TEES. 


STOCKTON-ON-TEES.’ 
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Our 2} x 30 Flat Turret Lathe, illustrated above, 
is essentially a machine for Bar Work. It pays 
to install such a Turret Lathe, not only from 


the point ot view ot improved production, 

F but also for the greater degree of ac- 
TA curacy and superior finish combined. 
rs The standard set of tools furnished 
with the machine is sufticient for 


general run of work, special 


~ tools are rarely needed. 
o 


ae 


The Shaft shown by the 
line drawing was produced 


from Bright Drawn Steel Bar on o 





the machine illustrated above, the 
time of production being 15 minutes. 
With the exception of length the line 


drawing is full size. 


H. W. WARD & Co. L™ 


LIONEL STREET, 


BIRMINGHAM. 


REPRESENTED AT HOME AND ABROAD BY: 































ASSOCIATED BRITISH MACHINE TOOL MAKERS, Lr. 
34, VICTORIA =T., WESTMINSTER, LONDON, S.W. 1. 


And Branches. 
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TELEGRAMS 
** BRITOOLMAK, 
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TELEPHONE 
2496 
VICTORIA, 


ASSOCIATED 











Comprising the Firms of 


Halifax. 


J. BUTLER & C0. 


Halifax. 





BUTLER. 


BIRMINGHAM ... 
BRISTOL _... 
GLASGOW ... 
ee 
MANCHESTER... 





SHEFFIELD 





RICHARDS. HOLLAND 


AUSTRALIA .... 


CHINA 

JAPAN haa 
NEW ZEALAND ... 
SOUTH AFRICA .. 















ra] 
ARCHDALE. 
enrere rrenmsemrnicce tit 


JAMES ARCHDALE & CO., LD. 


Birmingham. 


WILLIAM ASQUITH, LD. 


CHURCHILL MC TOOL CO. LD. 


Manchester. 


KENDALL & CENT, LD. 


Manchester. 


NEWCASTLE-ON-TYNE 


BELGIUM, 50, RueBara, Brussels. FRANCE, 59, Rue deChateaudun, Paris. 
... 109, Oldenbarneveldt Street, Rotterdam. 
ITALY .... Via Parini 31, Milan. 


SPECIALIZED PRODUCTION. IMPROVED DESIGNS. 
ECONOMICAL MANUFACTURE. EXPERT SERVICE. 


SEND YOUR ENQUIRY FOR ALL TYPES OF 


HIGH CLASS MACHINE TOOLS 





JOHN LANG & SONS, LD. 


Johnstone. 


J. PARKINSON & SON, 


' Shipley. 


CEO. RICHARDS & CO., LD. 


Broadheath. 


THOMAS SHANKS & C0., 


Johnstone. 


SMITH & COVENTRY, LD. 


Manchester. 


H. W. WARD & C0., LD. 


Birmingham. 






















CHURCHILL. 








DISTRICT OFFICES: 

Daimler House, Paradise Street. 

2, Clare Street. 

Pheenix Buildings, 78, St. Vincent Street. 
Standard Buildings, City Square. 

Lloyd’s Bank Buildings, King Street. 
Commercial Union Building, Pilgrim Street. 
Bank Buildings, 63, Blonk Street. 


FOREIGN OFFICES: 























KENDALL & GENT. 




















AGENTS: 
Gibson, Battle & Co., Ltd., Sydney. 
Gibson, Battle (Melbourne) Pty., Ltd., Melbourne. 
Jardine, Matheson & Co., Ltd., Shanghai. 
Takata & Co., Tokio. 
Richardson, McCabe & Co., Wellington. 
H. S. Potter, Ltd., Johannesburg. 



































SMITH & COVENTRY. 
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CROSS FEED NUT: Bronze, chased and sized by tap. 
was to be shipped unpainted, consequently excessive filling is unnecessary, and the paint stays on. 


THE LODGE & SHIPLEY MACHINE TOOL CO., 


U.S.A. 


EUROPEAN AGENTS.—Alfred Herbert, Ltd., Coventry, England; R. 8. Stokvis OTHER AGENTS.—Alfred Herbert, Ltd., Calontta ; Andrews & George, Yokohan «. 


& Zonen Lid., Rotterdam, R. 8. Stokvis & Fils, S.A., Paris, Brussels. 





18in. 3-STEP CONE HEAD DOUBLE BACK-GEARED ENGINE LATHE. 


CINCINNATI, OHIO, 


Japan, 


QUALITY 
FIRST. 


BED: Made of high tensile iron 
WAYS: Chilled to greatly in- 
crease life in alignment. SPINDLE 
BEARINGS: Special anti-friction 
white metal, renewable and inter- 
changeable. BACK GEARQUILL: 


Back Gear Pinion and Quill made 
from a single steel forging. THRUST 


WASHERS: Bronze and Steel 
Thrust Washers take up thrust of 
major and minor parts. STEEL 
GEARS: Thread and feed gears 
are drop forged steel. TAIL- 
STOCK : Tool steel tailstock spindle. 


Full length bearing for spindle in accurately reamed bore of tailstock. Floating plug binders hold spindle securely and 
in proper alignment. LEAD SCREW: Made of special High Carbon Steel, turned and ground; chased in precision 
lathe designed especially for that purpose. CROSS FEED SCREW: Made of High Carbon Stock, chased in a special lathe. 
CASTING CLEANING: Cleaning is as thorough as if lathe 


ce 
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WOODWORKING MACHINERY 





Moulding and Planing Machine, Type NL, with all cutterspindles running in Ball Bearings. 
Manufactured with Four, Five, or Six Cutterheads. 






































| 2B | 
- - PARIS AGENCY - - 
LONDON OFFICE 
79, QUEEN VICTORIA ST O hes Of on | Messrs. J. B. CORRIE & Co.. 
E.C. 4. ; Fhawes 56, RUE DU FAUBOURG, 
ST. HONORE. 
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Joun G.Kancarpa.Co.L1p 


WARING ENGINEERS AND BOILERMAKERS 


a GREENOCK yf 


Ee LJ 

ENGINES SS Sy ~. SPECIALITY? 
AND BorteRS ¥ ee: : ~ Macumenmrey AND 
uP TO LARGEST SiEs. —— Bowers For Export. 


CONTRACTORS TO 
. > A.BC,L a48 
J! TeuecrarnicAppesss: |] THE ADMIRALTY LJ anomie Re peas 


“IKincaip, GREENOCK” 
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SHEETS. WIRES. TUBES. 


1S a 


In Nickel Silver, 

Brass, etc., a 

for all purposes. Specialities:— 
ty Deep Drafting Metals. 


Template Metal. Wires. 
General Rollers and Wire Drawers 
of Non-Ferrous Materials. 








-HEELEY SILVER ROLLING 
& WIRE MILLS, LT. 


GUERNSEY ROAD, SHEFFIELD. 


Teléphone—4513°(3 lines). Telearzerer:' Hsien,” Shoal 
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THE WILLIAMS - JANNEY 


HYDRAULIC VARIABLE SPEED GEARS 


These Gears of which thousands 
are iz use,are suitable for any 
purpose where tt ts desired to 
convert a constant speed tz one 
airecttor trto an trtinttely 
Varvable speed tz etther airection 
and to develop a high starting 

































Shey are particularly 
applicable to 
Machine Fools, 
Ships Steering Gears, 
Capstazs, 
Wizdilasses, Winches, 


Crares aed other 
appliances for 
Loisting arc [a uUling. For full particulars ap, yply LO 


The Variable Speed Searlimited, trcaddhgy Court farcainey, London git 












































THOS. BROADBENT & SONS, L1o. 


CENTRAL IRON works, HUDDERSFIELD. 


ELECTRIC 
CAPSTANS 


HAULAGE 
PURPOSES 


ON 


SIDINGS 


AND 


DOCKS. 





























LONDON OFFICE = 
SUFFOLK HOUSG, 


LAURENOE POUNTNEY WILL, BG. 
bd 
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ALLEY 8 MACLELLAN, LC”? 


SENTINEL WORKS, 
GLASGOW. 
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HEAVY PRESSURE 


CAST IRON OR CAST STEELWEDGE GATE VALVES, 
With Rising Spindles, for Oil or Steam Pressuresto600|bs. 


CATALOGUE 25 S, GIVING PRICES, WEIGHTS & DIMENSIONS FREE ON APPLICATION. 
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| WOODSIDE 
ENGINEERING COMPANY L” 


POSSILPARK — GLASGOW 























Bright exe)iks 
renal | Nuts 
Set Pins 


Studs 
Repetition Work 

















RAFWIRES & TIERODS FOR AIRCRAFT 





Highest Accuracy Guaranteed. 
Capacity — 400000 pieces per week. 























eel 


ee. 
= 


| 


Telephones. 
Y : pekoes 
Z WORKS; 1495 Douglas (2 lines). Registered Office : 
Private Branch Exchange. 50 WELLINGTON STREET, 
Telegrams: “ FUSELA GE.” GLASGOW. GLASGOW. 
Z ; 
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MCKENZIE & HOLLAND LY: 
Telegrams : MACKSIG, SOWEST, LONDON. Telephone No. : 6700 VICTORIA. 
RAILWAY SIGNALLING LATTICE STEEL MASTS. 
Vy LEVEL CROSSING GATES. 
APPLIA 
1 MANCES AUTOMATIC TRAIN CONTROL. 
nie BLOCK INTERLOCKING 
EVERY DESCRIPTION. INSTRUMENTS. 
» 53, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 1. WORKS: WORCESTER. 
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ENGIN : 
“Fast PASSENGER STEAMERS OVE 1S 1 UPT0 B 000 Toxs 


HIGH SPEED P, 




















SUSPENSION BULB FURNACE. 


GREATEST DIAMETER OF FURNACE EVER OFFICALLY TESTED TO COLLAR BOARD OF TRADE, 
BOARD OF TRADE, 


HIGHEST CONSTANT FOR 
CONSTANT FOG 








OTHER CORRUGATED TYPES, 























SUSPENSION 480 

: SULB FURNACE, 

| ie HIGHEST 

THE FACTOR oF SAFETY 

> | STRONGEST na 

. FURNACE UNIFORM 
||) | MANUFACTURED THICKNESS 

; THE LEEDS FORGE CO., LIMITED, LEEDS. 

London Office-38, Victoria Street, Westminster, S.W.1. Mr. J. W. HAWLEY. Representative. (Spl) 62 Telegraphic Ad ress—Euursco, Lompon. 
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THE EVOLUTION OF 
THE HILOPLANE. 


The Illustrations on this Page 
are reproduced from a 
recent publication 
bearing the above title. 


No. 1. 
StirnK MAacuine T Oots 


Date from 1866; and an already very wide 
experience of the best practice of the dav was 
immediately brought to bear upon their design 
and manufacture. 

Coynsider this early example of Stirk Planers. 

Belt Drive—of course; 
Deep Bed; Massive Heads; 
Trough Table 


Bull Wheel Drive; 


In short—the remote ancestor of 


THE HILOPLANE., 





dohn Stirk & Sons, Ltd. 
HALIFAX, 
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DAVY FORGING PRESS 


The construction of the 


has been carefully reviewed by our designing staff during the 
last twelve months to meet the new conditions necessitating 


COAL ECONOMY 


Under war conditions we have been too much occupied to give this 
matter the publicity it deserves; we therefore wish to inform our 
customers and forging press users generally that our presses are now 


fitted with 


NEW INTENSIFIER STEAM SAVING GEAR 


(Patent applied” for) 


the introduction of which is a great step forward in the efficiency of 
intensifier forging presses. 


The gear has the effect of reducing the steam consumption by at least 25 per cent. over 
the whole range of operations, and double this under conditions often obtaining. 
Moreover, the saving is not obtained by the employment of any mechanical contrivance 
which must necessarily retard the speed of working of the press. On the contrary, its 
great feature is that the speed is appreciably increased, the increase being estimated at 
20 per cent. As considerably more coal is used for heating the ingots than for 
raising steam for working the press, it is obvious that additional economy of coal 
will be effected by acceleration of press movement, which enables more work to 
be done in a heat. 





Another strong feature of the gear is that it cannot be interfered with by the operator, 
and the economy is not disturbed in any way by careless handling of the intensifier. 


We have also introduced a new 


LIFTING CYLINDER CONTROLLING AND STEAM SAYING GEAR 


(Patent appliedjfor) 


which obviates any pause of the presshead prior to the commencement 
of lowering, and saves one quarter of the steam previously used in the 
lifting cylinders. 











The above gears can be readily fitted to existing intensifiers. 








REPRESENTATIVES 
ESTABLISHED 1830. R @) ) T D Neweastle and District: 
—+! — rE W. A. HARTLEY, 
Telephone : 4800 oo on 
(Five limes). Newcastie-en Tyne 
Telegrama: 





—— (Gaae “se, 


Newpert, Salep 
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CONTRACTORS TO THE ADMIRALTY, AIR MINISTRY, WAR OFFICE, ALLIED GOVERNMENTS, ETC. 


peaRING FLO YT metats 














HIGH-CLASS FOR DIESEL, STEAMSHIP, AEROPLANE AND ¢UTOMOBILE 
ENGINES, HIGH-SPEED STEAM ENGINES, TURBINES, AND 
ANTI-FRICTION METALS ALL OTHER VERY SEVERE SERVICES. 
WHITE BEARING METALS FOR EVERY OTHER PURPOSE, DOWN TO AN ORDINARY 
PLUMMER BLOCK. 
DIE-CAST BEARINGS FOR AIR COMPRESSORS, AUTOMOBILES, MACHINE TOOLS 
AEROPLANE ENGINES, DYNAMOS, STEAM, GAS, AND 
OIL ENGINES, AND MANY OTHER PURPOSES. TRUE TO 
‘00lin NO MACHINING. 
CORED & SOLID STICKS ge eee 
in.}, . 7 
IN WHITE METAL. WITH SMOOTH FINISH. 





NUMBER ELEVEN ALLOY. 


THE WORLD'S BEST. 








AIT TN 





HOYTS NUMBER ELEVEN ALLOY. 


SPECIMEN TWISTED AND HAMMERED COLD, SHOWING TOUGHNESS. 


COMPRESSION REQUIRED TO CRACK TEST SAMPLES: 20.55 TONS SQ. IN. 


ABSOLUTELY THE HIGHEST QUALITY WHITE METAL MADE—OUTLASTS ALL OTHERS. 








EXPERT 2 = BEARINGS AND LUBRICATION FREE. FULLEST PARTICULARS AND SAMPLES 
OF HOYT METALS, DIE-CAST BEARINGS AND CORED STICKS ON APPLICATION. 





STOCKS OF HOYT METALS IN INGOTS ARE CARRIED IN EVERY BRITISH DEPENDENCY AivD 
SELF-GOVERNING COLONY, AND THROUGHOUT THE WORLD GENERALLY. 





SEITE TT cee seen entero sy oo - 
pa aa ne . SE TS FI ee ee eee ETAT ST 
‘ 


THE HOYT METAL CO, LTD, 


WORKS: MILLWALL, E. DEODAR ROAD, PUTNEY, LONDON, S.W. 15. 


TELEGRAMS: PROFANITY, PHONE. LONDON. TELEPHONE3: PUTNEY 1323 and 1324. 
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BILLETS, BLOOMS 


SLABS & ROUNDS 


SPECIAL STEEL 


1 fc 


ee 


Per rerPrpprer = oy fie) ioe os ee kee 


SECTIONS 

















ERI 





Williams Superior Drop-Forged Clamps. 


UST “because they're cheap ” is no reason why you should buy-cast Clamps. They're dear at any price if not dependable 
and a moment's thought will show that a cast product cannot be dependable for such service. 


Willisms’ Line of “C”, Machinists’ and Strap Clamps provide a wide range of sizes for all clamping service—‘* There's 
a Williams’ Clamp for every purpose.” And they're all fully guaranteed. 


Engineers’ Tools Booklet on request. 


J. H. Williams & Co. “The Drop-Forging People.’’ 


Export Office: | General Offices: 
49, State Street, New York, U.S.A. 49, Richards Street, Brooklyn, N.Y., U.S.A. 
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* 
_ Sons (Hull) Ltd. | 
2 Coppersmiths, Brass Founders, = 
= Brass Finishers, Tinners and 2 
= Sheet Metal Workers 2 
= NT = 
= GPECIALISE in supplying = 
= Complete Installations of = 
= Ship’s Pipes, Valves & Fittings 2 
= \ JE carry a large stock of = 
= Iron and Steam Piping = 
= and Fittings, Brass and Copper = 
= Piping, Sheets, White Metals = 
= of all makes, and all classes of = 
= Engineering, Ship& MillStores 3 
= Contractors to the Admiralty, War Office, = 
= India Office and the Imperial Japanese Navy = 
= Correspondence Invited = 
= Gstimates Submitted = 
= - Prompt ‘Delivery - = 
= a = 
= Waterhouse Lane - Hull -2 
= Telegrams Established 1859. Telephone = 
= fn E58 SS 
® F 
we | 
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| Mr. J. COULTON (Dept. B), Bevois House, 28, Basinghall St., B.C. 2, 
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“A-I” System 
ELECTRIC WELDING. 


Usually called “ Resistance Welding.” 





“A.” SPOT WELDING. A.1 

in SEAM OR LAP WELDING. in 
name. § BUTT WELDING. quality. 
Can you use the Processes ? Ask ! 

If so, which would be Best? We will 
What will be the advantage ? Answer ! | 





Tell us what you make and the purpose. 


Tell us what materials you desire to join 
together. 


Tell us the dimensions and thicknesses of 
surfaces to be joined. | 


Send us samples of your own materials 


FOR US TO WELD. FOR YOU TO TEST. 


London Representative: 





Telephone ; 5979 London Wall. Telegraws: “ Cycoultond, Ave, London.” | 


Selling Agents: 


PERKIN & CO., Ltd. (Dept. B), Junction Works, Whitehall Rd., Leeds. 


Telephone: 26805. Telegrams: “ Perco, Leeds.” 


RD. JOHNSON, CLAPHAM & MORRIS, Ltd. (Dept. B), 
24 and 26, Lever Street, Manchester. 


Phone : 1120 Central (9 direct lines). Telegrams: “ Metallicus, Manchester.” 


Made by 


A-] MANUFACTURING CO. (Dept. B), Industry Works, 
Sunbridge Road, Bradford. 


Telephones: 5152, 5153. Telegrams: ‘‘ Patterns, Bradford.” 


































































































A Quiet Drive 


is assured if it is done through 


Tabroil Pinions 


Not only do these pinions drive noiselessly, but 
they reduce the wear on the companion gear 
and save the machine from shocks and vibration, 
thereby improving output and extending the life 











of the machine, 

Further, Fabroil Pinions do not shrink or swell, 
are oil, water, damp and dry proof, and are highly 
recommended by users. 


Consult us on your silent gear problems, and 
write for list ER. 276 on Fabroil Pinions. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 
Head Office and Works - Rugby, England. 
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enclosed types. 
Standardized 
up to 400 BHP 


3&5 KW. 100 Volts. 
ship lighting sets. 
in stock. .- 


The illustration shows one of our 


Standard Engines of 11HOBHP 450RPM. 
All Enclosed. Engines fitted with Forced Lubrication. 
Engines of the Open Type lubricated on the Drip Feed System. 


E.. READER & SONS, L”? 
NOTTINGHAM, ENGLAND. 

















MACHINERY 


‘FOR 


RECONSTRUCTION. 








HYDRAULIC 


FLANGING PRESS 


With Adjustable Head and Two Vice Rams. 





Ee 





ak Re ag 
Pes, Gy 


Suitable for a Variety of Purposes. 





HOLLINGS & GUEST, L™ 





Thimble Mill Lane, Birmingham. 
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Telephones 


\ \ } HEN your Electrician advises you 
to install Ericsson equipment 
he does so in your interest. 
_ Ericsson telephones are used: by the leading 
Railway Companies for communicating between signal- 
boxes. For such work the instruments must work year 
zs in year out infallibly : lives depend on them. You want 
the same unfaltering service in your private telephone 
system : Ericsson is therefore the equipment you should 

have installed. Write for illustrated price list. 








BRITISH L. M. ERICSSON 
MANUFACTURING Co., Ltd. 


5, Chancery Lane, W.C. 2. 
Factory: Beeston, Notts. 








fed the way in 1899. 
Set the standard to-day. 
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A.G MUMFORD .u. cocteste 


: CONTRACTORS TO———— ~ 


BRI iSH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS | 
FOR THE COLONIES, AND FOREIGN NAVIES. 


=~ “DREADNOUGHT” 
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AUTOMATIC 
BOILER FEED 
4 REGULATORS. | Feed Pumps with Automatic Control. 











(OL. DHAM) LIMITED 
‘MANUFACTURERS OF ALL TYPES OF MACHINE TOOLS 


We offer tor IMMEDIATE DELIVERY (subject to prior sales) the following 


SECOND-HAND LATHES 


in practically NEW CONDITION: 


20 10}in. centres SLIDING and SURFACING LATHES, 8ft. 3in. straight bed, fast headstock, fitted 
with two speed cone pulley. Hollow spindle. These machines can be fitted with Screw- -cutting 
Motion if so desired. 


15 BORING and SURFACING LATHES, with trip for depth boring. Suitable for work up to 15in. diameter. 
We are converting a number of second-hand Machine Tools into SPECIAL PURPOSE MACHINES. 


Send your requirements along, when we will quote you. 


We have also a number of NEW MACHINE TOOLS in Stoek, 1.¢., 5in., 8}$in., 10}in. centres Sliding, 
Surfacing and Screwcutting Lathes, lin. Turret Lathes, 3}in. Broaching Machines, Horizontal 
Boring Machines, &c. &c. 


We also manufacture a complete range of Saw-mill and Wood-working Machines. Enquiries solicited. 






GLOBE IRON WOoRKS, 
OLDHAM. 
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“téu Gentery 24~8 Internal Grinder 


ie: é {I 10. 30 with Automatic Traverse. 
to 
LL of 
appers 4,2 & | 
and many kinds of 
mall Tools are. 
, : fusion 
in quantit 
by 
Qe 


Gores VSteiteraiiz” 


Demonstration Centres :— 
Scotland: P. & W. Maclellan, Ltd., 129, Trongate, Glasgow. 
Ireland: Craig & Paton, Ltd., 29, Wellington Place, Belfast. 
Birmingham: A. A. Jones & Shipman, Ltd,, 10, Summer Row 
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CAMPBELL — 


HIGH COMPRESSION OIL ENGINES 


WORK WITH ANY KIND OF CRUDE 
OR RESIDUAL PETROLEUM, OR 
WITH TAR OIL. 


CONSUMPTION OF RESIDUAL OIL 
‘45 TO °66 LB. PER B.H.P. HOUR. 


Note:—These Engines will start up at 
a moment’s notice from the cold state 
without use of a lamp, and no lamp 





is used while running. 





Water Injection to the cylinders is 
not used under any conditions. 





TWO-CYLINDER HIGH COMPRESSION OIL ENGHE 170 B.H.P 





THE SIMPLEST AND MOST ECONOMICAL ENGINE USING RESIDUAL FUEL OIL. 


THE CAMPBELL GAS ENGINE COMPANY, LD. 


{oy ee HALIFAX, ENGLAND. 104, Bath Street ~~ 
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and permanently. 





Take the Tailstock as an_ instance. 


The action of one nut causes the taper strip “A” to rise and draw the Tailstock hard 
against the true face “ B"”, giving positive accuracy, which is retained, as there is no bearing 
and no wear whatever on it until the Tailstock is locked to it. The Tailstock is held firm and 
rigid at the back by the strap “ C.” 











The bolt “ D” prevents the Tailstock from rising under the strain of the cut, and its 
position ensures that there is more than four times the area of base available than in the usual 
form. Thus a positive guide for true alignment is combined in this design with very large 
wearing surfaces. 


oO 








This is only one of many instances in these tools of care in design. 


Write for full particulars to :— 


DRUMMOND BROS. LTD., Rhide Works, Guildford. 














SARS Nether cece 


BR SAS SASS err rere 





—m VACUUM 
COMPRESSORS 


CAPACITIES 8 TO 7000 CUBIC FEET PER MINUTE 
PISTON DISPLACEMENT. 


VACUUM COMPRESSORS are rapidly taking the place of direct-acti 

vacuum pumps in those plants where high efficiency and economy are essential. 
umping is closely akin to that of air compression, and the Ingersoll-Rand Oo., 
esign and construction of Air Compressor plant, are in an exceptionally 


The problem presented by vacuum 
as a result of their long experience in the 
advantageous position to deal with this latest development. ia —— i hig 

Built in a large range of capacities for either steam or belt drive, Ingersoll- acuum Compressors hav 
features whichahien them capecially vateuiiied to users of this class of plant. The most outstanding of these features are :— 


Automatic Lubrication = Made possible by the totally en- Safety- - . = Heavy eee insures a 
: oun ho Sate Sy te geuntite entry of 

Accessibili - « = Whilst all reciprocating parts are moisture into the cylinders. 
” enclosed, every working part is Small Floor Space - Compact construction allows a very large 
instantly accessible for inspection capacity in proportion to space occupied, 


The “IMPERIAL” duplex t Vacuum Compressor is fitted with 
mechanicall operated Corliss Inlet Valves and Direct-Lift Discharge Valves. 
In the “ER” and ‘FR” single-cylinder straight-line types, “ Ingersoll- 
Rogler”’ plate Valves are used on the Inlet and Discharge. 


“INGERSOLL-RAND 


CO. amo mw vss 
165, Queen Victoria Street, 
uc. 


uc 
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DRUMMOND LATHES. 


The design of Drummond Lathes renders 


them exceptionally accurate, both initially 






























E 
a 
R 
H 
¥ 
i 
k 
' 
Pp 


RT ES ITE OEE TFS 








a aaa 












June 27, 1919 


THE ENGINEER xl 


< 


tater 





aa 





| 





oe LMM 


“Double-Spindle” 
Hartness Flat Turret Lathe. 


The 














HE Problem of the Manufacturer 
is that of getting the greatest output 
of the required quality per machine. 


The machine herewith presented has been 
successful in solving the manufacturing 
problem in its own field. 


The “Double-Spindle” Hartness Flat 
Turret Lathe machines moderate sized cast- 
ings, forgings and certain classes of bar 
work in large lots for quantity production 








VITO 


aN 


In addition it may be used as a Single Spindle Machine of larger capacity. 


WRITE FOR FURTHER PARTICULARS. 


JONES & LAMSON MACHINE COMPANY, 


109, QUEEN VICTORIA STREET, LONDON, E.C4__ ,,Z!t*,, 


France, SpainZand Belgium : F. Auberty & Co., 91, Rue de Maubeuge, Paris. 


HOTT 





MINNILLO LUT 
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a packing you can rely upon. 





REPS: 


FES 





3 





EXPANSION 
PACKING 


[,"* Pluto” is designed for the highest pressures and 
 superheats, and the heaviest work. _It is made of 
t|the best asbestos cloth and anti-friction metal 
‘interwoven —a method ensuring strength and 


‘**Pluto’ never scores the rod, and is 
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SED Facto 
Telephone City 598. 


Telegrams -Ineorrupt Cent: London’ 








nnene - 23 King Street -Londen-EC 
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TRACTOR 


A broken dynamometer 


was the result of a recent drawbar test of the 


Austin tractor running on paraffin. After a Write for 
reading of 36001lb. the instrument broke. : 

The pull is taken from the points where it : 

originates—the proper method, and one which : Illustr ated 
eliminates danger of rearing. On a gradient : 

of 1 in 12 the Austin tractor will haul a load : Leaflet 


of 4 tons at 5 miles per hour. The machine is 


a good engineering job. The two speed and : 1 0 
reverse gears are of forged steel case hardened : 
and ~un in oil, while the shafts are carried in : 
roller bearings. The 25 H.P. engine and trunk : POIN TS 
chassis are three point suspended, at the front : 
on the patented swivel which allows the front : ABOUT THE 
wheels to adapt themselves to uneven ground. : AU S TIN 
THE AUSTIN MOTOR CO., LTD. : 

HEAD OFFICE : FARM 
NORTHFIELD, BIRMINGHAM. : 
Telephone .. “ <i er .» King's Norton 230. : TRACTOR 
Telegrams .. Pa .. «+ “Speedily, Northfield.” : : 
LONDON - 479, OXFORD STREET, W. 1. : Sent post free. 
MANCHESTER - - 130, DEANSGATE. : 


And at PARIS AND BRUSSELS. 
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HYDRAULIC 
RIVETTING 





MACHINERY 


TWEDDELL’S SYSTEM 








FIELDING:PLATT 


HEAD OFFICE AND WORKS: 


GLOUCESTER. 





ESTABLISHED 1868. 
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RICHMOND'S 


OTA 


GAS OR SOLID FUEL 


FURNACES. 





An innovation in the method of case hardening 
large quantities of repetition work. Output 
per man multiplied by four and fuel costs 
reduced by half. Write for special de- 
scriptive list No. 2027. 
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WATER COOLING PLANT. 


Natural Draught Towers, Chimneys in Wood or Concrete: 
Natural Draught Open Type 


DRY AND WET AIR FILTERS. 
OIL SEPARATORS. 
“UNIC” STEAM TRAPS. 








The Premier Cooler & Engineering Co., 


STATION WORKS, ~" 
SHALFORD, near Guildford, SURREY. 


TELEGRAMS : PRECOOLER, SHALFORD. TE.EPHONE: 27 SHALFORD. 





CATALOGUES ON APPLICATION. 
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TC THE NIGHT WORKER, QUALITY OF 
LIGHT is more important than quantity 
It must be free from glare—it must ° 
be such a light as will show up the finest 
details without taxing the eyes of the 
worker. If you have this efficient light, 
your workers will be fitter. and, in con- 
sequence, production will be better. 








SILICA LAMP THE LIGHT IS AS NEAR DAYLIGHT as SILICA LAMP 

+ Watt per C.P. possible, and in every case where } Watt per C.P. 

No carbons to it is fitted work is found to be No Carbons? to 
oe better and more quickly done. This is renew. 


a tremendously important question for you 
to consider. The Cooper Hewitt Light 
possesses a penetrative quality, and has 
the apparent facility for ‘‘getting round 
corners.” It is selective in its quality, 
it shows up faults, giving: a sharpness 
that enables finer work to be carried out 
with greater accuracy, also at a higher 
speed with a low percentage of faults. 
May we sail you our lists No. 572-573 
giving full particulars ? 


I 


80, YORK RD., KING'S CROSS, N. 1. 





COOPER HEWITT LAMPS COOPER HEWITT LAMPS 
+ Watt per C.P. No delicate mn + Watt per C.P. No delicate 
filaments to break. filaments to break. 
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REINFORCED 
ONCRETE 


WE SPECIALISE IN 
DIFFICULT CONTRACTS. 





SEND US YOUR ENQUIRIES for 
BRIDGES, 
PIERS, 
JETTIES, ee ere 
‘Arch iaadee spanning 170ft. clear over 
HARBOUR WORK, etc. river subject to sudden and violent floods. 


} eo AND Ce CON TRACTORS. 








— 1904. ON ~ ADMIRALTY & WAR OFFICE LISTS. 


Offices: 25 & 124, VICTORIA STREET, WESTMINSTER, London, S.W. 1. 


Yard: “TILBURY DOCKS. 
Telephones—Vic. 3565 & 7263. Tilbury, 67. . Telegrams—“Reconcret Vic, London.” 
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A GOOD ANTI-FRICTION FLOWER BRAND 


METAL should have these } MAGNOLIA METAL has 


& these qualities :— 
qualities :— 
.--- Official Tests show it has the lowes‘ 
frictional coefficient known. 
A._LOWEST COEFFICIENT OF ; Lasts longer than other bearing 
FRICTION. in Mr metals. 


oA T RESISTANCE . ee AS ' .— Prof. R. H. SMITH reports it stands 
B._GREATES —S— AL tt — crushing test of 16,980 Ibs. per 
TO WEAR. EZ square inch. 


C.-POWER TO RESIST HEAVY : _ FLOWER BRAND MAGNOLIA runs 
PRESSURES. constantly at highest speeds. 


} . =. Prof. R. H. SMITH reports “ It can 
D.—-ENDURANCE UNDER HIGH be run continuously at over 130 Ibs. 


SPEED. per square inch load at from 400 to 
450 r.p.m. with WATER AS 
E.--SELF-LUBRICATING QUALITIES. LUBRICANT.”’ 


MAGNOLIA ANTI-FRICTION METAL COMPANY oF GREAT BRITAIN, LTo. , 


Telegrams :—MAGNOLIER, LONDON. 49, QUEEN VICTORIA STREET, LONDON, E.C. Telephone—CITY, 6596, 
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a few days ago from one of the largest English 
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Inn _ Fields, 


Catalogues and Estimates from 
ONDON, 


United Water Softeners, Ltd. 
20-22, Lincoln’s 


“* The plant has not been running since 
L 


September 18th, and we have recently 
date mentioned and yet the whole thing is 


although the rated output of the Softener 
is 96,000 gallons. we find we have been 
passing up to 170,000 gallons since the 
working beautifully.” 


thereby passing practically twice as much 
coming through absolutely soft; so that 


turned back on to Nos. 1 and 2 Turbines, 
water since the 13th April, 
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“PATTERN S” 


THE ORIGINAL 
MOVEMENT * 


INJECTOR 


HOLDEN & BROOKE, 
Ltd., 





WEST GORTON, 
wenn coe and 
£c,4 


‘* PREMIER” 
INJECTOR ~ 


2 For Traction & 
Agricultural 
Engines, &e. 


Also Manufacturers of: 
CENTRIFUGAL PUMPS 


STEAM DRYERS.’ TRAPS, 
Ol, SEPARATORS. EJECTORG, 
EXHAUST HEADS. 
FEED-WATER HEATERS. 
LOCO. & HOT WATER 
INJECTORS, 








GAS FIRING BOILERS. 
T. M. Hunter’s Gas Burners 


FOR SCIENTIFIC BOILER CONTROL. 


Efficiency of 80-85 % in almost 
plant, in place of the usual 60-60 7. 


FUEL SAVINGS COVER COST OF 
INSTALLATION IN 3-9 MONTHS, 





Power Gas Economy Ce. 
60, WLLINeTON STaunt, GLASGOW 














CROSBY 
SPECIALITIES. 


See ADVERTISEMENT NEXT WEEXx. 


CROSBY VALVE & ENGINEERING Co.,Ltd. 


147 QUEEN Victoria ST., London, E.C. 


JOuN GIBBS 2 8 pm & ONE 
Blower & Exh: & ~s 

FANS Stalsppamea” 

SEND FOR CATALOGUE 

¢ 7%, Duke juke Street 
er Ben age a see June 20. 


GEARS. . 
SPURS & BEVELS 
PAPER PINIONS, 
SKEW GEARS, 
CHANGE WHEELS, 
All Sizes, 
Aecurately Cut by New 
Presess. 
Very Low Priecs. 
Ask for List. 
Gend yeur enquiries. 
GREEN WoOoOonp’s' 
STANDARD GEAR CUTTING CO., LTD., 


New Bond Strect, HALIFAX. 
Telegrams’ “Gears” 











Telephone 1212. 


‘*ASQUITH” DRILLS for 


VALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteemed. Good Deliveries. 


Wm. ASQUITH, Ltd., 
Highroad Wells, Halifax, England. 


Matehless Best Cast Steel. 


Vatehless C.S. Circular & Baad Baws 
FOR IRON & STEEL. 


Matehless Cast Steel Files. 


ALFRED BECKETT & SONS L™ 


SHEFFIELD. Qe 


= 5 oy Ne 
PILOT PACKINGS 
& JOINTING 


28, @RAGEONUKCH Si., £.C. B. 
@E ILLUSTRATED ADVY. ALTERNATE WEEKS 
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Automatics—™ Stock here. 


CLEVELAND. 


Cleveland Automatics may be found at 
work almost everywhere. Where rapid 
production is required from the bar, the 
Cleveland machine seems to follow as a 
matter of course. They range from g-inch 
up to 73-inch capacity, they have a great 
length of stock feed, no special cams are 
needed, and the feeds can be changed with- 
out stopping the machine. Full details on 
request with estimates of production. 


The Cleveland Automatic. 


GRIDLEY. 


The “ Gridley ” has pa spindles working sae pene 
neously, a large p uction at a very low cost 
per » Rage | is this machine which has so greatly 
speeded up the manufacture of fuse parts. The design 
is simple, and the quick-change gear enables the operator 
to experiment with the feed without stopping his 
machine or changing gears or cams. Another feature, 
and a most valuable one, is that the spindle and tool 
slide cannot get out of alignment. 

The machines are built with °/,, 3, 1], 1%, and 
2}-inch bar capacity, and area very sound investment. 
May we send information ! 


The Gridley 4-spindle Automatic. 


PAIR G EL he 


Charles Churchill & Co., Ltd., 9-15, Leonard Street, London, E.C. 2. Birmingham, Manchester, Newcastle-on-Tyne, Glasgow, Bristol, Leeds. 






































THE EMCOL PATENTED 


TOTALLY ENCLOSED MOTOR. 
For ALTERNATING AND DIRECT CURRENT. 


THE IDEAL "KYES XS IX X.E MOTOR. 


Two 74 H.P. EMCOL MOTORS 1000 r.p-m., 500 yolts, 50 cycles, 3 phase, WEIGHT 600 Ibs. each. 





Temperature Rise after continuous run at 
Full Load—6 hours=29°C=52°F. 


Temperature Rise after 25° overload for two 
hours—46°C=82°F. 


Tested for two hours at 100% overload. 
Starting torque twice Full Load 


Efficiency 88%, P.F. 90%. 





«THE NEW BRITISH ELECTRIC SUPPLY CO., LTD., 


STEVENAGE HOUSE, 40-44, HOLBORN VIADUCT, E.C. 1. 


Telephones 
Works; HOLBORN 1150/1 (2 lines) 
DALSTON 388. 


DALSTON, LONDON, N. 
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The advance in the use and application of the 
Internal Combustion Engine becomes yearly 
more marked, and in the last decade, particularly 
in the latter five years, and especially in the field 
covered by the Oil Engine, that advance has 
been almost phenomenal. 


The conveniences Tesulting from the use of oil are 
so note-worthy that it is not surprising that, even 
in districts where coal is the basis fuel, so 
much attention is being paid to its utilisation. 


As an outstanding example of a note-worthy de- 
velopment along these lines, we would mention 
that the Rusron Oil Loco, for working on paraffin, 
is pre-eminent, and while at first sight it would 
seem that in the United Kingdom, where coal is 
the basis fuel, the use of such a Loco would nat- 
urally be restricted, their special design, and efficient 
fulfilment of the duties tor which they are built, 
are certain to bring them into permanent favour. 


The alarm caused by the interruption of the coal 
supply, due to artificial conditions such as strikes, 
has already given them a standing even where 
paraffin is not the cheapest fuel; and in the 
Colonies, and especially in foreign countries, 
where paraffin is cheap and readily obtainable, 
that there success is assured. 


In directing attention to the possibilities of these 
engines, one finds few large fields in the Industrial 
World, or at least in that realm governing crude 
production — where their introduction would not 
make for speed and economy. In this connection 
one might mention mines, quarries, brickyards and 
forests ; tea, coffee, sugar, cotton, rubber, banana 
and other plantations ; power stations, paper mills, 
cable works, breweries, factories, etc., and light 
railways and tramways. 


It is hardly necesary to stress their advantages to 
any of the-above enterprises. 


The fact that they can start from cold at a 
moment’s notice, will commend them to certain 
classes of industry, such as quarries, brickyards and 


RUSTON « HORNSB 





Qe 


factories, and in the case of timber concessions and 
portable railways, which are mostly established in 
remote regions, and have long been handicapped 
by the bugbear of coal-fuelled transport service, 
the elimination of any need to transport large 
quantities of fuel and water for their own con- 
sumption will prove an advantage of exceptional 
value. 

Another fact which has already attracted wide- 
spread notice is that they are absolutely safe as re- 
gards sparks, and, for this reason alone, their 
immediate installation in timber concessions, 
powder factories and mines is a foregone conclusion, 
as by their use there is no fear of sparks setting fire 
to trees, or inflammable gases or material, as has 
been too often the case with the use of externally 
fired Jocomotives. That the British Government 
is now running nine in two such factories is in itselt 
sufficient assurance, not only of their absolute 
safety in this respect, but also as regards freedom 
from breakdown, and all round adaptability. 


To ali the tact that. they need no skilled 
labour, and that any man or girl of average in- 
telligence can run them with ease and safety, 
should point a way to getting the better of ever- 
recurring transport and labour trouble, especially 
as one man or one girl only is required to run 
them, thus doing away with the services of the 
second man acting as stoker in coal-fired locos. 


They are built to suit all tracks from 16” gauge up. 


Finally, the fundamental feature of the Ruston 
Oil Loco is its solidity of construction and employ- 
ment of a slow-speed horizontal engine with high 
flywheel effects, as opposed to that type of oil 
locomotive which has developed out of the motor- 
car, and in which high speeds, small surfaces and 
low flywheel effects are employed, with all their 
resultant ill effects and rapid depreciation. 


Cut out enquiry form and post today, or write 
on business paper mentioning “ ‘The Engineer” 
for Rusron Oil Loco Booklet, No. 3637, to 


sole makers. 


LIMITED, 


Telegrams : Telephones : 
.“* RUSTON, | N N 580 LINCOLN 
LINCOLN.” (6 lines). 


CUT _OUT_ AND POST TO-DAY, 
To RUSTON & HORNSBY, Ltd., 


Attach to your Business Card or Paper. 


Engineers, LINCOLN. Nites 
Please forward ** Booklet No. 3637 giving 
full particulars of your Oil Locos as advertised pS i ee ee Se eee ne ee eT 
ER csssascsse issue of “* The Engineer.” 
State whether able to supply P! certificate. Date 











fn ¢ 

te 
Se 

ee Lar 5 

ee 





| —=4 














lii 





‘THE ENGINEER June 27, 1919 





—— 





ACRONIS ite 








ROBERT HUDSON in 


HEAD OFFICES: 


38a Bond Street 
LEEDS 


Telephones: 
20004 and 20005 Leeds 





Contractors to: 


The War Office 





EEE 
J Admiralty 


Crown Agents for 
the Colonies 


India Office 


H.M. Office of 
Works 
All Leuding 
Foreign and 
Colonial 


Governments 





E. 750.—Turntable. 


E. 769.—Steel Tipping Stigene meade in 
all sizes and types. 





A working 








LIGHT RAILWAY ENGINEERS. 


LEEDS 


ENGLAND 


WORKS: 


Gildersome Foundry 
near LEEDS 


ABC, 4th and 5th Editions, 
Codes r 
Western Union, etc. 





Teiegrams: Raietrux, veeas. 


Speciality . 
RAILS 


——e 


SLEEPERS 


_ 


SWITCHES 


TURNTABLES 


LOCOMOTIVES 


STEEL WAGONS 
of all kinds 


WHEELS & AXLES 
ROLLER BEARINGS 
Etc. 


“THE ENNER CIRCLE.” 
party starting out for the day on the battlefield ‘‘ District Railway." 
They are taken to their work just as men are in the City of London. 





For over 50 years our sole Speciality has 
been the design, manufacture and supply or 


HUDSON 
MATERIAL 


of narrow gauge as used for: 








E. 457.—Steel Tub for Collieries. 





MILITARY PURPOSES 
GOLD, DIAMOND & other MINES 
SUGAR & FIBRE ESTATES 
RUBBER PLANTATIONS 
NITRATE OFICINAS 
COLLIERIES 

RAILWAY CONSTRUCTION 
IRRIGATION SCHEMES as 
FACTORY RAILWAYS a 


E. 585.—Sugar Cane Cars—made ‘im immense variety. 








' aa Robert Mucear - Sons Lid Robert Hudson (India) Ltd e Robert Hudson Ltd 
rican ullinan Buitdings Indian Egyptian 
Agents | JOHANNESBURG Agents Head Offices Office P.O Box 1448 
Also Durban, Lourenco Marques &c. 6/7 Clive Street, CALCUTTA. CAIRO. 











Agents 





Russian { British Engineering Co. of Russia and Siberia Ltd 
Head Offices: Moika 58, PETROGRAD. 





Catalogues in English, French, Spanish and Portuguese. 
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MANUFACTURERS 


MICHELL THRUST BEARINGS 


or Loading. 









Single Collar, Forced 
Lubrication, Marine 
Thrust _Bearing. 























For any Application 
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Michell Thrust Blocks under Construction—Messrs. Vickers Limited, Barrow. 





EPOCH-MAKING INVENTION IN 
MARINE ENGINEERING. 


















URING the recent High Court appeal for extension of term of patent 
D for the — Thrust Bearing, Mr. Justice Sargant, i in giving 









Single Collar, judgment,” Said :-—...... The result of this invention has been to 
Bath Lubrication, = increase to an  eungaadaniy extent the efficiency of Thrust 

: ‘ Bearings by allowing them to withstand an enormously higher pressure 
Marine Thrust Bearing. per square inch of surface; their size and cost has been very greatly 








reduced ; their efficiency end reliability has been largely a and 

by reason of the extremely low co-efficient of friction, a saving of 24% 

to 3% in the power usually wasted in an ordinary Multi-Collar Thrust 

Block with a consequent saving of a similar percentage of fuel.;... There 
has also been a great saving in the space occupied, quantity ‘of oil used, 

and cost of upkeep pcs Repairs and adjustment are practically negligible 
on the most continuous service... .. Counsel did not put the case too high 

in claiming this as an epoch-making invention. With either Oil Bath or 

Head Office — Forced Lubrication these bearings are entirely reliable and highly efficient 

sever the = exacting Poca rio imposed it arine : — 

eci ting Engines, or te achinery ; and are in service taking 

VICKERS HOUSE, the thrust on a single collar of a shaft transmitting 25,000 shaft horse 
BROADWAY, LONDON, S.W.1. power. For land installations of Steam Turbines, Heavy Oil Engines, 
Air Compressors, Fans, Blowers, Electric Motors, Centrifugal Pumps, 

S55 We haere Worm rives, Footstep Bearings, or any other machinery o any 

type or size where an axial thrust, with either high or low revolutions, 

Works— nas to be considered, Michell Thrust Bearings are recommended as being 


Barrow-in- Furness, Sheffield, particularly suitable. 
Erith, Birmingha.a, Dartford, 
Crayford, Ipswich, . Weybridge. 
















MMM a alii 












THE ENGINEER 


-FSERS 


‘ 9. 


_Jons 27, 1919 









MAIL AND PASSENGER STEAMERS. 


FLOATING DOCKS, DREDGERS, ICE-BREAKERS, AND OTHER 
SPECIAL CRAFT. 


AIRCRAFT. 













Marine Engines 
of all descrip- 
tions, _ including 
Turbine and Re- 
ciprocating En- 




























Generators; 
Wolseley ‘‘Viper’’ 
Aero _ Engines, 
etc. 































* VICKERS-Vimy-ROLLS.” 
The first direct flight from Newfoundland to Ireland was accomplished by this Aeroplane in 15 hours 57 mins. 


Works : Barrow-in-Furness, Sheffield, Erith, Birmingham, Dartford, Crayford, Ipswich, Weybridge. Head Offices : Vickers House, Broadway, London, $.W. 1. 






STAMPINGS AND FORGINGS 


of every description. 













Railway 
Material. 












Crucible 
Tool 
Steel. 









Group of Aero Engine Crankshafts. 





River Don Works, SHEFFIELD. 
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SMALL TOOLS. 


VICKERS VANADIUM 
HIGH-POWER DRILLS 


and 
PATENT ADJUSTABLE 
REAMERS. 



























-_TAPS and DIES 
and other Small Tools. 





CUTTERS 


of all sizes. 



















ALL COMMUNICATIONS TO TOOLS MERCHANTING DEPT., 
VICKERS HOUSE, 
Broadway, London, S.W. 1. 
HOM eA i ANAM it MIM 


VICKERS 
CONTROLLERS. 


For use in connection with crane motors 
and machine tool motors. 











| ELECT RICAL EQUIPMENT 









IM 













HAA 


ih 





‘Three Vickers Continuous Current 2 = Type Shunt Wound Multi- 
polar Generators each provided with 
cousiing, onadengh cape ble of giving cnenneet of 1500 K.W., 250 volts, 
atas oe 300 r. — The total output is 4500 KW. A 
Bed is provided for the Set, which is arranged et dear drive by 


Motors and Generators of all Types. 







Ca 
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Rotary Converters. 





They are built for severe service, and 
to withstand rough handling without 
fear of injury or risk of break-down. 












Patent Automatic Reversing Drive 
for wes asses Machine Tools. 


River Don Works, 
SHEFFIELD. 


AC) aaa 











The Electric & Ordnance Accessories Co. Ltd. 


(Proprietors; VICKERS LIMITED), 
Vi 
j))\) 






IA 















“vor” BIRMINGHAM. 
CS 
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Where Crude oil is the 
cheapest and often the only. 


Fuel available 
There is no better. more economical 
or efficient motive power than the 


Robey Semi-Diesel Engine 


Its constructional simplicity is specially appreciated under such 
conditions, and its reliability and ease of handling ensure 
successful working where other engines would probably fail. 












Among its features may be mentioned: no inlet or ex- 
haust valves—complete combustion—perfect _lubri- 
cation—regularity of running—and low fuel RS 
: GRRE 
consumption. ; 
Our Catalogue E233 describes it 
fully, and will be forwarded on 


request. 
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HURST, NELSON & CO., LTD. 


Builders of 
WHEELS and AXLES, 
AY CARRIAGES 
gies RAILWAY PLANT, 
WAGONS, 


FORGENGS, 
SMITH WORK, 
IRON and BRASS, 
CASTINGS. 


ELECTRIC CARS, and 
every other deseription oi 
RAILWAY & TRAMWAY 

ROLLING STOOK, 
MOTOR OMNIBUS, 
and ether 
ROAD VEHIOLE BODIES. 





PRESSED STEEL WORK 
et all kinds, including 
“UNDERFRAMES and 

BOGIRS. 








GLASGOW OFFICE: 40, West Nile Street. CARDIFF OFFICE: Gordon Chambers. 
31, Queen Strest. 
LONDON OFFICE: 14, Leadenhall St., E.C 





yogistewed Office and Chier Works ad 


THE GLASGOW ROLLING STOCK & PLANT WORKS, MOTHERWEIL. 










‘BON ACCORD” 


OIL DRIVEN SALVAGE Pumps 


These pumps do not consist merely of an oil engine coupled to a 
centrifugal pump. Each set is a unit specially designed for salvage 
work, and for no other purpose. 


DRYSDALE & CO., Ltp, YOKER, GLASGOW, W. 
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Transmission Losses 
Practically Eliminated. 


Owing to the theoretically correct shape of 
the teeth, and to their continuous engagement, 
Citroen Gears have an efficiency of 98°), 

and upwards ; the highest attained with any 
form of mechanical transmission. With 


Groen Gears 

















THE ROBIN Says:— friction is, practically speaking, non-existent. 
“reouding system — 6d, periasnent, foalaslie = an the The two members mesh smoothly, noiselessly, 
pag tg : d without shock ibrati 
“ROBIN, That's mine—and the ene I'm goin *> talk about. : and Wlnout shock of vibration. 


You should well tor the Citroen Gear Catalogue, the finest of its kind, 
The RO I>; I N : as this shows the many purposes for which these gears are used. 
Loose Leaf System 


provides for ey ery known need in booking and recording. The ‘‘ Robin” binder is the aeme 
of perfection in design and workmanship. Built to give lasting satisfaction. There are 
special rulings for every business purpose. Made in seven sizes, two capacities. A complete 
outfit, 5in, S 8in. pigskin back and ‘torners, buckram sides, 200 leaves and Index, post 
free, 10/6 on approva 

Please [write for fuil particulars and quotations. Any orm 

of ruling quoted for en request accompanied by rowgh a9 mag 


RUDDOCKS °€ LINCOLN £ alan | : 


Manuf ti ationers ane mal 





THE CITROEN GEAR CO., Ltd., 


27, Queen Vistoria Street, London, E.C. 4. i 
EIH 
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Turbo Blowers for Blast Furnaces 


Turbine driven blowers for blast furnaces are supplied by the 
British Thomson-Houston Co., Ltd., in capacities of 30,000 
to 40,000 cubic feet of air per minute, and a pressures from 
seven pounds upwards 























They are designed on similar lines to B.T.H. Air Compressors, and can 
be controlled by B.T.H. Patent Constant Volume Governors. 


Try us with your next enquiry. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


— ae ae. rise § a — Head Office and Works ° . : Rugby, England. 























Filtration 


of the largest quantities of Dirty and Muddy River and Canal Water at a merely nominal cost 








Write for particulars of our ‘‘ Torrent”’ Filter. (List No. 73, post free). 


(Dulsometer Engineering C? 1" 


LONDON : READING : 
‘Olaaner ss Works, 
»pthill Street.WestminsterSW Nine Elms Ironworks. 


> YATES_& THOM, L? 





Canal eat itt and Boller Works, 
ee | ‘BLACKBURN. bane 


HIGH-CLASS 


ENGINES 


WITH CORLISS OR DROP VALVES. 


Winding Engines. Blowing Engines. 
Electrical Haulage Plants. Air Compressors. 


LANCASHIRE BOILERS 


ALL SIZES AND PRESSURES. 











MILL GEARING IN ALL ITS BRANCHES. 


Winding Emdine fitted writh Corliss Valwes. 


PACKING THAT PACKS 22% mien Bacrion 


[ The UNITED STATES METALLIC PACKING CO., Ltd., Bradford, Yorks. 


Lendon {16, Fenchureh St. Liverpool—682, Royal Liver Bldgs. Bolten—15, Mawdsley St. Swansea—Pembroke Bldgs. Glasgow—02, St. Enoch Sq. Neweastle—2, Collingwood == &e. &e. 


SAMUEL PLATT L® WEDNESBURY. 


STRIPPING & CUTTING OUT PRESSES, vouste or sincie. | 


° 
COMPLETE PLANTS DROP STAMP FORGINGS. 
. FOR THE TUBES of all descriptions, 
pecnetetiircnciead BOLTS, NUTS, RIVETS, SPIKES, &c. 


SHAFTING & POWER TRANSMISSIONS... au: 


OAN BE OBTAINED FROM MERCHANTS AND DEALERS. 
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ba Roots.— — Patents, British 





ensen and Son, 
MARTERED | PATENT AGENTS. 


Katablished 1867 Deitiah, Goionial and ron Patents and 
rede Marts ¢. ved. Design x 1248. 539; corr ae, 
PATENTS, DESIGNS, AND TRADE MARKS. 
Hams & Mills, Chartered Patent 


AGENTS, 3% and and 56, High Ho ‘olbern, Leadon. 
at “Privilege, tendon.” Tel Ne : Holbers 2763. 


BULL'S METAL & MELLOD 00., 








on eet wae eso. ware at 
~ Hl Pum 
BULL'S Us Fike oe “trope ar Bars, Savion 
anLLOID | Mark). Gendenser and and Beiler* 


par lg eg 
mio TENS wee BRONZE. to 


wutt wr Ata Tempaite, Babbites. Plastic. be 


R. WHITE & SONS 
















WIDNES 4 Lancashers. 
bon Makers of mii 
Rails. POINTS and ie 
Wagoss. CROSSINGS We 
Turntables. ROPEWAY. 





DERMATINE 


Pump ye — Ss 


Ma 


DERMATINE Co., Ltd Neate St., 1 i S 








ECONOMICAL GRINDING. 





18Sinmn. by 2im. and 30in, by Sin. Machines. 


EMERY WHEELS 
GRINDING MACHINES 


British made. 


L. STERNE & CO., Ltd., 


The Crown tron Works, GLASGOW. sa.an 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, W.C. 

















MAJOR & COMPANY, Ltd., 


WORKS :—Hull, Wolverhampton and Chesterton. 


Telephone: 4400 Hull, 


SOFT SOAPS. 
DISINFECTANT FLUIDS. 


SOLUBLE 


BITUMINOUS 





HULL. 





GIVE BRILLIANT RESULTS, AND 
ALWAYS LEAVE A GOOD IMPRESSION. 


ENGINEERS’ REQUIREMENTS IN THE 
MATTER OF ILLUSTRATION ARE THO- 
ROUGHLY UNDERSTOOD BY US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & &SON, Ltd. 


89-90, SHOE "LANE,E. c. 








J. & E. HALL, L™ 


Makers ef COs and Nits 


Refrigerating Machines 
Hallford Motor Vehicles 


10, 90. Sevithin’s p dente SS. anf, 











See Mustwated Advertisement, June 6th, page 74. 





CRAVEN BROS. (Manchester), La 


REDDISH, STOCKPORT. 
Teleg., Oraven, Reddish.  Teleph., 421 Heaton Moor 





High-class 


MACHINE TOOLS 
ELECTRIC CRANES. 


For our Half-page Illustrated Advertisement 








PTET inci euliame niobate 








| Fo Oi “GIUTE 
F Oo il 
iS | ro ffl| 











Telegrams: Major, Hull. 


ESTABLISHED 1833. 


OIL. 


PAINTS. 


Also in the 





ZEEE EFFICIENCY. 
BY APPOINTMENT RELIABILITY. 
TO H.M. KING GEORGE V. = gappry: 


WAYGOOD-OTIS, am: LONDON, 8.E.1 
Provinces and Abroad. 








ALL KINDS. 


Spl aml70 
Telephone : Hop 4000; 
Available night and day. 























~ TECHNICAL 
{ele} es 


B/ Biee seection of Books on 
ENGINEERING, 


BUILDING, and 
Y/iitee| Trades 


BIA § jp sty “yp 
‘ bta Coke WHE Belay 


GEORGE wlio & S1@}) 


“aae + Soy 

















EXTRUDED BARS 


wa “ DELTA” BRAND “ss 


ces pe NAVAL BE VAL BRASS 


THE DELTA METAL C0., LTD., "“** OP" at g, LOMDON, a8. BELO. 


CONTRACTORS PLANT. Bol Ee RS 











CRANES. 


PILE DRIVERS. 


Whitakers (Engineers) Limited, 
HORSFORTH, LEEDS 





























CRUSHING ROLLS, SCREEXS, 
BLEVATORS . a 


tt OAT a ‘Si, ld, sali, 
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Henry Weis O01. 6° 


ll, HAYMARKET, S.W. 1. 








‘APTOL Lupaicants 
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WINE WATER off | 
A DUC “KS » BACK 


USED BY THE 
WAROFFICE 





MAKES CEMENT WATERPROOF. 


‘“WITHOUT TROUBLE 
TO EITHER ENGINEER OR 
BUILDER”’— 


that is the report, the invariable 
report, upon the use of Pudlo. 


The simplicity of its use is partly the reason of this 
succes. Being a powder which is added to a powder 
(cement), there is no fear of wrong quantities being used. 


No artisan uses cement unless he turns it over three 
times wet and three times dry. © Pudlo being first added 
to the cement is thus doubly mixed, amd imperfect 
amalgamation is impossible. 

After nine years’ world-wide experience in the use of Pudlo we have 
yet to receive the first complaint. Only those who have come in 


creneee, Sap cnendne ete ene eee anaes oe 
unsk led abour can fully appreciate the advantage of si y 





IT MAKES WORK SAFE AND 
IT SAVES MONEY. ; 


Faija’s, Kirkaldy’s and _ other 
expert tests assure the safety ; 
the economy is apparent. 


What building material is more useful than perfectly 
waterproof cement; plastic in its first stage and yet 
becoming as bard as gocd rock. 


’ 
Lead o1 copper is not so ductile, asphalt is not so hard, 
while cracks are so rare and so easily dealt with as to 
be of little account, and are certainly no deterrent to 
the adoption of cement. 
Ask for testimony and proof of the utility, the safety, and the 
economy of Pudloed flat roofs, swimming baths, basements, tanks, 


reservoire, and all known waterproof work. Examples of Pudloed 
work can be seen in nearly every town in the British Isles. 


Seen nal a —~—» 





co —— a 


— 


J 





U wt: by the War Office, the Admiralty, the India Office, the G. P. 0., the Crown’ Agents, the Office of Works, the Ministry of Munitions. 


Test.d by the British, Spa ish and Japanese Governments, and the most eminent Authorities. 


BRITISH ! and apart from patriotism the Best! Manufactured solely by Kerner-Greenwood & Co., Ld., Ann’s Quay, King’s Lynn. 
J. H. Kerngr-Greanwoov, Managing Director. 


Specialists in the Waterproof Construction and Renovation of Buil lings. 


Help the returning soldiers by giving details of vacant situations to the Ex-officars’ Employment Bureau, Dashwood House, London, E.C.2. 


= — ———E——E 

















MERRYWEATHERS’ 
FIRE & SALVAGE BOATS 


for SEA, RIVER or HARBOUR WORK. 
Designed and built to suit special requirements. 
PORTABLE SALVAGE PLANT & LIGHT BOILERS. 


PUMPS ariven by STEAM, PETROL ENGINES, or 
ELECTRICITY. 


SPECIAL HOSE « ror SALVAGE WORK 


WRITE FOR ILLUSTRATED CATALOGUE 673 T.E.R. 


MERRYWEATHER & SONS, .». 


GREENWICH, S.E. 10, LONDON. 9 sin 
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Twin chamber furnace working in 


conjunction with hand-driven charging 


machine for heat treatment, reheating, 
and every process where the scientific 


application of heat is desired. 


, The Furnace which . | 
0 will halve your pro- 


duction costs. 


Write for Catalogue C. 


~The Incandescent 


Heat Co., Ltd., 


British Mills, Cornwall Road, Smethwick, 
J Birmingham. 


a ___ 





























Mf 































































































THE ENGINEER? 





Sune 27, 1919 

















PPP irri iri tr ee 


Che 
ARMSTRONG 


STDDELEY 
Six-Cylinder Car 


HEV AUUTHOUUUMUL UU 


UR determination to provide the 
O public with a lighter and ex- 


tremely refined motor carriage 
has decided us to concentrate all our attention 
at present on a single design—a 6 cylinder 
motor carriage of the highest grade, possess- 
ing all necessary power, yet moderate in 
first cost and running expenses. 


@ This will be known as “THE 
ARMSTRONG SIDDELEY CAR.’ 





@ It contains many striking features. 
Among them a highly efficient 6-cylinder 
engine—with overhead valves and embodying 
the use of aluminium—based on the ex- 
perience of the successful Siddeley aircraft 
engines. This engine—3+in. bore and 5+ in. 


stroke (R.A.C. Rating 29°5)—will have a 


wide range of speed, 





€@ Other leading points to be noted are:- 
New design of frame. 
New design of radiator and bonnet. 
Improved front axle and steering. 
Spiral bevel rear axle drive. 
The Siddeley cantilever type springing. 
All brakes on rear wheels. 
New type disc wheels. 
Big tyres. 
Electric starting and lighting. 
GREAT REDUCTION IN WEIGHT. 





@ Our aim throughout has been to achieve lightness 
and simplicity with a view to a substantial reduction 
in first cost and in running expenses. Deliveries 


will begin after August, 1919. 


PRICE OF CHASSIS, EQUIPPED WITH 
Electric Lighting & Starting Set, Five Lamps, 
Four Tyres, Stepboards, All Wings & Dashboard 


£660 


Write for Brochure, ‘‘CTWhree Announcements.” 


{HULU 


The Siddeley-Deasey Motor Car Co., Lid. 


Cover.try 


Contractors to H.M. Air Ministry 
(The Mo or Car Dept. of Sir W. G. Armstro-g Whitworth and Company, Limited). 


Service Departments at London & Manchester. 


OOOO OOT ERE EOE HE Ss HOES EEEEOE OSES ES SEEERESESESESEEEESEEEEESEEESEEEESESEEESEEEEOESOLSESESESESESEEEOOOH senses ene, 


Yu cannot buyz Better Car. 
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If 
you are 
eager to 
show big 
« profits 
































N many plants to-day, enlight- 
ened management is turning 
its attention to the results achieved: 
the profits earned, the increared 
output which follows the install- 
ation of proved time, labour and 
power-saving equipment. 


Already those who are employing 
various types of our new Simplex 
Pneumatic Hammers realise that 
not only is their operation more 
speedy than any tool they have 
used previously, but that in addition 
they save the time of a highly 
skilled workman on repair work, 
require the minimum amount of 
energy to operate and are economi- 
cal in air consumption. 


Lot us send you our Catalogue 
describing the different Hammers 
that we make, also Shell Rigs, 
Holders-on and other riveting 
devices. 


The 
Coventry Ordnance 
Works Limited, 

Coventry. 
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y 
IF YOU REQUIRE - 


ROAD 
ROLLERS, 


STEAM 
TRACTORS, 


RSHALL, SONS & C0., LTD. 


Works: GAINSBOROUGH. te LONDON, — BOMBAY, LAHORE, MADRAS & SASKATOON. 


“TRACTION | 
ENGINES, 


WAGONS 
SCARIFIERS, 


SEND YOUR ENQUIRIES 


TO US. =e Ct 
2B c 


REPRESENTATIVE CASE 


Presented by 


VISLOKA 


The Reliable and Safety Lock Nut 























































































A Firm of International Reputation wrote on February 14th, 1919 :— 
“With reference to your advertisement will you kindly forward us about half-a-dozen jin. Vislok 
Nuts which we are desirous of TESTING under VERY TRYING CONDITIONS.” 


On February 17th, 1919, Vislok replied :-— 


“ We have to thank you for your letter of the 14th inst., ref. 50/2, received this morning. As our 
free sample offer does not cover more than one or two Visloks we are invoicing to you for trial halt 
dozen No. One Visloks, jin , which are being despatched from our works. We are PLEASED to hear 
that you will Test these under “TRYING ” conditions, as the MORE TRYING THE CONDI- 
TIONS OF THE TEST THE MORE WE WELCOME IT ; and we are only asking you to make 
sure that your fitters fit and lock Vislok strictly in accordance ‘with our instructions—WHICH ARE 
SIMPLICITY ITSELF. In that case we are CONFIDENT that after the test we shall have the 
pleasure of NUMBERING YOU AMONG OUR REGULAR CUSTOMERS.” 


RESULT :—Opening order three weeks later for assorted. sizes of Vislok to value of £185. 
FREE OFFER AND CHALLENGE. 


We never solicit orders until the prospective customer has enjoyed the opportunity of testing Vislok’s claim and guarantees under his own 


Working Conditions at Vislok’s expense. 
For this purpose we offer free samples and, as the above letter shows, we urge upon applicants to Test ruthlessly our guarantees that :— 


VISLOK with certainty and safety defies Intensified and continuous Vibration, irrespective of working conditions. 


VISLOK is an absolute reliable and Safe Lock Nut. 
VISLOK is the first and only Successful Reliable and Safe Lock Nut. 


The originals of above correspondence at offices of Vislok Ltd., 3, St. Bride's House, Salisbury Square, E.C. 4; where please apply for 
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ASHWORTH, SON & & OO, 
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Every desirable feature of a fountain pen 






ay 





is found in the “ Swan'’’—perhaps the 






ae Se 


most important being the extra smooth- 
ness, hardness and lasting flexibility of 
the “ Swan” gold nib, and the perfect 
feed which holds the ink ready to write 
the instant the pen touches paper. 


Prices from 4710/6 upwards. 







a 


Nid Num 5 Inve 


s<--Yyy 


; SOLD EVERYWHERE BY STATIONERS AND JEWELLERS. 





Write for Illustreted Cataleque— Free 


MABIE, TODD & CO., LTD., 
79 & 80, High Holbora, London, W.C.1. 


Paris, Brusse's, Zurich, Sydney, Toronto & Cape Town. 


es 





ee 






London Factorv—319-329 Weston Street, S.E. 
Associate House—Mabie, Todd & Co., Inc., New York and Chicago. 





—_ na 3 WEIGHBRIDGES 
_—_ eae _| WEIGHING MACHINES 


me “GWAR re TTS aio 2S yang see 


ie at the same time thoroughly FOR ROAD, RAIL, WAREHOUSES, &c. 
~ washes the nib and ink con- 
oe se] ductor, so that the pen is ANY LENGTH OR CAPACITY. Send us your Enquiries, 
% b alwaysin the mest fit condstion 











for proper working. 
Price “Filled, with “Swan” || Midland Iron Works, Scout Hill, DEWSBURY, Yorkshire 


LONDON OFFICE:—Mansion House Chambers, 11, Queen Victoria St., E.C. 
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Marine Motors 
Complete Motor Boats. 


Cee 


Complete Motor Boats 


Motor Pumping Plants. 
Emergency Lighting Plants 








Motors in a range of 11 sizes- 


J.W. BROOKE & Co., 









up to 80 feet. pron ea from 3 H.P. up to and iv 
Steel Vessels up to LOWESTOFT, cluding 150 H.P.—— - 
200 feet. ENGLAND. x: 























20: 








Telegrams :—Brooke, Lowestoft. 


v4 







#.M. Consul's é Telephone :—330 Lowestoft. “hia at ei oor or 
Tender, 30ft., 40 H.P. Codes—A B ©, 5th : 7 
Speed 10 knots. Edition and 4 oe : 









Private. 
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5O YEARS’ procressive EXPERIENCE 
AT YOUR SERVICE. 


B. & S. MASSEY, Ltd., 


OPENSHAW, MANCHESTER. 


STEAM HAMMERS. 


Power Hammers. Steam and Friction Drop Stamps. 
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puenerg Gauge Gauge Co., Li G R A FTON @& CO. Workshop Tool Stand 


ester. 
Branches : ;-LONDON and GLASGOW. 


PRESSURE GAUGES, 


METERS, COUNTER 
TAHT HERMOMET ERS, TES 


PUMPS, &c- 





Self-Recording Instruments for Pressure, 
Temperature and Speed, 











anne 





THE HARE IN THE (VALVE) HUNT. 


THE “BETALL” Renewable Valve. 


IT 
HAS 
STOOD 
THE 
TEST 
OF 
TIME 








Made for Superheated and Saturated Steam 
The Valve and its SEAT are Renewable. 
Made in the Steam Users’ Interest. 


Send for particulars. 
JAMES BALDWIN & CO., Engineers, 
DEVONSHIRE BRASS WORKS, KEIGHLEY. 




















GOVERNORS A 


(Pickering 

















The CLYDE STRUCTURAL IRON C 0.,Ltd. 


Clydeside Ironworks, Scotstoun, Glasgow, 


Iron & Steel Roofs, Buildings, 
Workshops. &c. &c. 


THOMAS CROMPTON, 


Manuisevurer of Nu 
IRON & STEEL HINGES 
fe any pattern, for FIELD KITCHENS 
DOUGH TROUGHS, LIMBER WAGONS, &e 


SMALL FORGINGS to any pattern er drawing 
| GIBBONS BROS., Ltd., DUDLEY 


feleg.—Gibbons, Lower Goraal Telephone—10 Dudley 
Gentracters to ADMIRALTY and WAR OFFION 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 


FOR ALL ENGINEERING WORK. 


MACHINE CUT 
WHEELS. 


The REID GEAR CO., “yx. 


WeeaTilustrated Advt, im isene of May 23rd at 


























1 = 7 @) 8 9) 23 5 aus OB = 3 Dh) 


AND WE 


THE SCOTTISH TUBE CO., Lid. 








ATLAS WORKS, 


BEDFORD. 


Telegrams . 
GRAFTON, BEDFORD.” 


*wONeITTGde uo 2924 
3Sy] VW 2ANdI49seq PazersNyT] 





SILVER MEDAL, lavdillens Exhibition, Loodiin, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 


LAMBET it 


FAR SUPERIOR TO ANY OTHER TRANSMISSION ROPE. 
MILLIONS OF FEET IN USE IN ALL PARTS OF THE WORLD. N80 


THOMAS HART LTD. sracksurn. 














PRATT 
CHUCKS 


British Manufactzre. 


INDEPENDENT 4-JAW CHUCKS 
With Reversible Jaws and Heavy Bodies. Double Thrust Bearings to Screws (10-in. size and upwards). Best 
British Material ead Workmanship 
Standard Sizes—4jin. ,bin. Gin. ,8in. ,9in., 10in. ,12in.,14in.,15in.,16in. ,17in.,18in. ,20in. ,22in. ,24in. , 26in.,28in. ,30in.diam. 
UNIVERSAL GEARED SCROLL CHUCKS 
Self Centring. Sizes in progress: 4, 5, 6,7}, 9, 10}, 12 and 15 inches diameter. Full range of sizes to follow. 
2-JAW BRASS FINISHERS’ CHUCKS 
Universal and Independent. Sizes—5, 6, 7}, 9 and 15 inches diameter. 


REVERSIBLE FACE PLATE JAWS 
Sizes—6, 8, 10, 12 and 14 inches. 





MANUFACTURED BY 


F. PRATT £CO. 


HALIFAX, ENGLAND 


Telegrams: ‘‘ Pratt, Halifax.” 
Telephone No. 161. 











AuToMATIC TOOTH ROUNDING ATTACHMENT 


For Use on Milling Machines. 


Suitable for Gears -— sin. to £tin. ok diameter, and 4 to 
0 di jametral pitch. 


Will round or chamfer 6 teeth per minute. 






The attachment is complete with worm (of 


required pitch), one cam for semicircular 
motion, cutter and countershaft. 

Wor ns of other pitches can be furnished. 
Three cams are necessary for the range of gears 


from 4 to 10 di sanhiel piteh. 


SELSON 


Engineering Co., Lid. 


ieee 
‘ 





A very useful accessory in the 
3 shelve a drawer, mut to seca —— 

prepared for vice. oun’ 
wheels, it is easily moved trom plhee 


Messenger&Co.,Ltd.,Loughborough. 
London Office: oe S.W.1. 


‘PREMIER’ CAS ENCINE 


SEB ILLUSTRATED ADVERTISEMEST, 
Page 81, June 20th, 1848. 


THE PREMIER GAS ENGINE CO., 14., 


Samdinore. Nottingham. 











RANSOME-VERMEHR MACHINERY Co., LTD. 
| 2, Central Buildings, Westmiaster. 
LONDON, S.W. 1. 


WATER FILTERS, STEEL PILING, 
CONCRETE MIXERS, PILE EXTRACTOBS, 
STONE DRYERS, TAR MACADAM MIXERS. 

See displayed Advert. alternate weeks. K40 


ROPEWAYS LIMITED, 











Noo Tiustrated Advert 


EDWARD MERCER, Ltd., 


Speciality: 
BRIGHT SHAPED 
HEXAGOE HUTS 














. MAKERS OF 
LIGHT SHEET IRON WORK. 
FLANGED PIPING, DUCTS, ete. 
FANS, AIR HEATERS, FORGES. 


Seus Maxens asp Parerrass 


THE “STANLOCK" HEATING SYSTEM 














me\V/ade 


AIR. COMPRESSORS 
aa... 2 ae 











JOHN TULLIS & SON, Ld. 
Belting Specialists, GLASGOW, 
WILL INCREASE YOUR OUTPUT. 


Sen Ave. Laser amp Nowe Wumn’s Isevs. 

















SIGHT FEED LUBRICATORS. 


Piston Pattern. 
Pump Pattern. 





Down-Drop Pattern. 
Condensrr Pattern. 


Sole Makers of Adams Patent Seafleld Mechanical 
Lubricator and Grandison’s Piston Type Lubricator. 








The Steam Cylinder Lubricator Co., Ltd., 


AITONsC’ L™ DERBY 


MAKERS OF FLANGED PIPES, 
CAST IRON - STEEL - COPPER 


FOR STEAM, WATER & GAS. 
See large advt. alternate weake. a 


ROBERT SI STEPHENSON & co. 


. aan 


(GcOMOTIVES oy 


CJ 
Daritagton ; mandard 











Gordon Works, Lr. Broughtgn, Manchester. 








aS 
Bes our Advert, last and next weet. es 
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HORIZONTAL 


TRANSMISSION : D2, TULLIS, Lg 














APPLIANCES. Sa Sea, 
Large Stocks Ready for HENRY WALLWORKa ¢0 
immediate Delivery. MANCHESTER, 
HIGH EFFICIENCY 





WORM GEARS 


FROM 8TOCK. 


os 
es 













ET the world’s standard for fine ig : 
pencils. Every one of the 17 ai Quality of Materials,’ 


degrees, at 4d each, are perfect. The An interesting leaflet for Engineers and Ste) 
degrees which will give you the best seecistr nn, tseage ae tataaaaaee 


SAML. DENISON & 
results for your work are:— ct igeg 
Parkside, LEEDs, 








BRIGHT TURNED WELDLESS 
STEEL STOP COLLARS 


(as illustrated) 





For Engineers: — HB, 2H, 4H, 6H, 8H. 
For Draughtsmen:—4B, 2B, HB, 2H, 4H, 5H. 











ll ae ergs Stores, 


2in. diameter ~- 1/3 each. 
, throughout the World. 


2iin. diameter - 1/6 each. 






























BRACKETS. ECCENTRICS, 

BEARINGS, cast fron. 
»  drass lined. HANGERS. wee Ewery Pencil ‘Purpos ae: 
» Dall socket. | LUBRIC ATORS. 





“VENUS,” 





» ‘Self oiling. — cast oe 



























COLLARS. one: gua. SHAFTING. 173/5, Lower Clapton Road, LONDON, E. 5. 
a Mf Yoru Fondo Moctasea Bring’ 
COUNTERSHAFTS, te, Hordern & Mason 
John JARDINE, Ltd., seme 
Deering Street, NOTTINGHAM. BIRMINGHAM. 


Telegrams: “Janpivs, Norrmemax.” 
Telephone: Nos. $295 and 8294. 


Electric Generators 


and Motors. 


J.H. HOLMES & CO. 
Portland Road, Newcastle-on-Tyne, 


See Itlustreted Advertisem nt every fourth week. 


JACK’S CRANES. 


. —— aa 











“KOLOK? "uu" 
Provides for Vibration and Expansion. 


Used Extensively in the Workshop, on Land, under 
the Ground, in the Air, on the Sea, under the Sea. 


The loss of one Nut may cost you hundreds of pounds 
and many valuable livcs. Avoid accidents by using 


“KOLOK” POSITIVE LOCK WASHER. 











Electric Wharf Cranes. 
(See illustrated advt. last and next week.) 


ALEXR. JACK & CO., Whitegates Engineering 
Works,Motherwell, Seotland. —-— 











“MITCHELL'S” RADIAL 


DRILLS is 
fa PRICE and DURABILITY. Positive Lock Washer Co., 


rte eetede aedibke Tn” 20/24, James Watt Street, GLASGOW. 


BOILER COVERINGS. 
96, savinc. || A. COCKBURN & CO., nip 













































































erectayeea THISTLE VALVE WORKS, POWER PRESSES | 
Sutcliffe Bros., GATESIDE ST., GLASGOW. FOR SHEET METAL WORK. 
ATLAS Works, GODLEY, For Blanking, Drawing, | 
Nr. MANCHESTER. ee Rens Raising & Stamping, &. | 
Telephone :—70 Hyd. SPRING SAFETY STEAM VALVES Also Shearing Machines, Spinning Lathes, & 
VALVES. FOR WORKS ESTABLISHED 30 YEARS. | 
HILL&SMITHI2 STOP VALVES ese PRESSES MECANIQUES 
BRIERLEY HILL STAFE FOR senveneeel eae te Bee ts 
k RIERLEY HILL STAFFS | ||| :-anine potters. VALVE CHESTS. MEXAHAYECHIE APECCA 
AAA BIPbsaniA, NPOKATKM, WTAMNOBHH ANE 
; TosOrd meTaANa HT. A. Lasnhbuble CTaHKe, 

















a: i 
et a rae "| | sosePn OTH & B MED 
WY Wi DIAMOND -F Vy Yj, RODLEY, LEEDS. ly FER? 
= fem oly My ) | ALL TYPES & ALL SIZES. FS z ES Be 

» SEEN i - | te <r a Ai tn, deste bs. ibe = & a a 





WVUVD Yl kip cay 
ms ie LOAAE ’ 

















4., 


“ZB / 


S. 


Steal 
to 


had 





| ewe i 


&e | 





2: 


THE ENGINEER 


Ixvii 








Jae 27, 1919 
. é 


‘| 


For Gas Engines. 





ment of power in a gas engine is out of all 


portion to its size. For maximum power you 


necd the most efficient plug. 





Price 30/- each. 


EO EEE ee 


Sole Manufacturers: fea 9 
THE LODGE SPARKING PLUG CO. LT°. 
RUGBY. 


SUNTAN 


EAST FERRY ROAD 
ENGINEERING WORKS (C0., Ltd. 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 








Lae > 
Ss “Sp 
=A 


PN 





g = * << ee ie = aR. + ee 
3 ton; Scotth Crane 0 (Hydraulic). Lift 30ft , Rake 60ft. maximum, 20f. minimum. 
Radius of Action 270 degrees. 


SYDROSTATIOC CRANE WEIGHING MACHINES. ENGINES, PUMPS, SLUICES, CAPSTANS, &e. 
General Engineers and Tronfounders. Estimates given for Repairs. 
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The responsibility of the sparking plug for the develop- 
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The Lodge 


gas engine plug 
is []designed and 

manufactured by a 
firm specializing entirely 


in sparking plugs. 
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“Pees i is one thing greatly in favour of * “Permac ” as a 
cylinder jointing, and that is, once the joint is made there 
is never any fear of it blowing out. It will stand the highest 
pressureand superheat. Joinis made with 











Permac” makes, “7 
\_ metal-to-metal, * 
rustless joint. * 


do not have to be ‘followed up.’ Ful. pressure may be 


turned on at once. 
“Permac”’ is cheaper an! better than sheeting, and 
wicker to apply. There is no cutting to do, and no waste. 
One penny per inch diameter of cylinder i is all it cosis. 
[Write fr a tin, and a list of well-kiown users, 


THOMAS & BISHOP, Ltd., 
37, Tabernacle St., London, E.€.2. 




















MILLWALL, LONDON, E. 


Tel 
Hydrostanie c, Phone, London. 
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HENRY SIMON L™ 


20, MOUNT STREET, 
MANCHESTER. 


Specialities :— 
PORTABLE GONVEYORS, 
PILERS AND 
TIERING MACHINES, 
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MECHANICAL AND PNEUMATIC SHIP DISCHARGING PLANTS, 
ELECTRIC LIFTS FOR SILOS, MILLS AND WAREHOUSES, 


























METAL PRE SSINTeS & SV Ners 


E have special facilities 
for turning out com- 
binations of stamped 

or hydraulically pressed, rivet- 
ted and welded work of all 
descriptions, with or without 
machining, of any thickness = 
20 gauge sheets to din. 7’ 
in steel or other material. 





Tell us your requirements 
and we will quote you. 


Joseph Sankey & Sons, Ltd., 


Wellington, Shropshire. 











Contractors to Admiralty, War Office, india Office, and Crown Colonies. 


THE ANDERSON-GRICE CO., Ltd., 


TAYMOUTH ENGINEERING WORKS, 
CARNOUSTIE, SCOTLAND 


Telegrams: “ Diamonp,” CaRNOUSTIE. “ DiaManTuLs,” Vic., Lonpox. 
Makers of All Types of 


LOCO., OVERHEAD, » OFAN ES DERRICK, GANTRY. 


HAND, STEAM, 
ELECTRIC, AIR, 


ee Iron. 
Rust is the fatal dissase of 
Iron avd Steel Structures. As 
vaccination prevents small-pox, to 


‘BOWRANITE 


THE BRILLIANT BLACK ENAMEL 
Prevents Rust. 


TRY IT, FREE. 
Sample Tin on Application, 
















PETROL and fi 
Robert Bowran & Co, Ltd., 
BELT DRIVEN, 4, S. Nicholas Buildings, 
Newcastle-on-Tyne. 
From 





10 cwt. up to 100 tons. 





Lendon Office: Queen Anne's Chambers, Tothill Street, Westminster. 
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JAMES FAIRLEY & SONS, Limited, of BIRMINGHAM & SHEFFIELD, are makers of highes! 
26, VICTORIA STREET, 
for the exceliencs ef these and of thelr CARBON STEELS for tects of every 


GLEDHILL-BROOK TIME RECORDERS, LTD. USE FAIRLEY’S STEEL <pnane eins at quite © 4.2 
| au ress in RODS, BARS and 
aoe LONDON, S.W. 1. HEAD OFFICE Old Mint Steel Warehouse, 9 cad 18, Shadwell Gt. BIRMINGHAM. G00) 


Paramount imescanie 
For Recorders and all Accessories. 
They spectaliee very exctenaively in HIGH-SPEED TOOL and ether ALLOY STEELS, and are setter 
dexmrintios. 
Victoria 1510. 
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BOLTS up to 4in. dia. 
TUBES up to 12in. dia. 


SCREWING MACHINES « 

















“DELCOBLAST ” 


Reg. Nos. 850,202 and 858,875. PERFECTED. 


The Only Satisfactory Preparation for Obscuring Lamps. 


By request of the Trade I have had made up 


10,000 Pints of Coloured 





ume == LAMP LACQUER «= 
11, Sun Street, London, B.C. 2. For the PEACE CELEBRATIONS. a 


Phone No.: Lon on Wall 9156. 
Telegrams: ** Micraster,” London. 


nt eye 


re 
] i u Nt 


f | High Speed Vertical Drill 


7s. per pint net. Carriage, packing and cases extra. EXHAUSTED 

















WITH 2 SPINDLES. 
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DUPLEX, KEIGHLEY. 
10 Y KEIGHLEY. 


Proprietors: 
The Robson Machine Teol Ce., Ltd. 


G.WILKINSON & SONS. 


GALLOWAYS 










MANCHESTER. 





LARGE DOUBLE-ACTING 
FOUR.-CYCLE 


GAS _ ENGINES. 


5208 
Write for Particulars. 
ON ADMIRALTY LIST. 


JOHN KIRKALDY, LTD. 


Lendon Office: 
161, Leadenhall Street, LONDON, &.€. 5. 
Works: Burnt Mill, near Harlow, Eesex. 

































NEW LATHES, 
CAPSTANS & AUTOMATICS. 


Fer Early Deliwery. 
JOHN MAGNAS, nnry St., Hyde. 














WATER SOFTENERS 
WILLIAM ‘BOBY é SON, 











CYLINDER, DOFFER, ROLLER 
AIR PUMP, CONDENSER & 
STEAM PIPE CASTINGS. 

“achine Made Toothed Wheels. 

MALLEABLE IRON and 
MILD STEEL CASTINGS. 


Write fer prices to— 


SCHOFIELD’S FOUNDRY C8., LB, 






















LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery. 
Send for Oatalogues and Particulars. 


LIDGERWOOD MANFG. CO., 


Friars House, New Broad Street, E.C. 


Werf GUSTO, Firmad. F. Smaiders, 


SPRCLALITING— 
OREDGING PLANT, FLOATING GRANES, 
AND COALING VESSELS. 


Raa aw nage Advt ovary eanand and faneth weet 


THE LEEDS ENGINEERING 
AND HYDRAULIC CO.. LTD. 
4” RODLEY, near LEEDS 




















KEIGHLEY. 


PUMPING AND HYDRAULIC MACHINERY. &&¢ 


| a) 
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A New Clutch Ring 























free movement is assured in ail circumstances, they float in q 


| Pure Asbestos a 


We have tested these rings exhaustively at our works, A din, 


; Ww wide ring of l4in. cutside diameter, area 36 8q.in., 
A E R O i , N G I N ‘ : 7 without IRE. pressure of 22 lbs. per aq. in. transmitted 30 HF. at 1000 
This is undoubtedly the last word in clutch linings, ang 


tuller information will be sent on request. 


(CANTON-UNNE SYSTEM.) 
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Sole Concessionaires for the British Empire: 


The Dudbridge Iron Works, Ltd. 


STROUD, GLOUCESTERSHIRE. | 


London Office = ~ 87, Victoria Street, W.1. 





FRICTION LININGS 
The HERBERT FROOD Co. Ltd, 


Works-Chapel-en-le-Frith., 


Contractors to he Wer Office 2 Admiralty. London General Omnih 
Company, & Underground Electric ways of London d Poa 


Depots at Londen, Beminghom, Briste Cardiff, Co 
Bainburgh, Glasgow, Liverpool, estar, and Hoveahe | 
IE SESS a Ne a) 
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ONE OF THREE 365-TONS 


BREAKDOWN CRANES 


SUPPLIED TO THE BRITISH GOVERNMENT 
FOR SERVICE. IN FRANCE. 





























REPRESENTATIVES : Messrs. Richardson, McCabe & Co., Wellington, N,2. 
M. C. Coates, Melbourne. Peacock Brothers, Montreal and Vancouver, 
Canada. X1610 














Established i860. 


HUDSWELL, CLARKE & CO. 


RAILWAY FOUNDRY, LEEDS. LIMITED. 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full specifications on application. 


sapae yrehecrs a ART 








_ ee iia «ee 
r~ & ™ wns Telegrams—Loco, Leeds: Telephone—National 3540. 
“a ‘a Codes—A 1, Lieber’s, A B C (4th and 5th Editions). 


ee en OT 
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COWANS, SHELDON & CO., LTD. 


Tel hie Address—‘‘ST. NICHOLAS, CARLISLE.” LONDON OFFICE— 
ae ae ° C A R L I S L E. 3, VICTORIA STREET, WESTMINSTER 


Ai and ABC (5th Edition) Codes used. 
DOCKYARDS. 


é R ANES FoR, GRAVING DOCKS. 
RAILWAYS AND WORKS. 








EOE ES 


7 ; L = 7 — 
‘ ” i ; ~ : No, 34 








PENSTOCK ENGINES 


COWANS SHELDON 
E 





CANTILEVER TRAVELLING, OVERHEAD, AND FIXED CRANES 
CONYEYORS, COAL HOISTS, CAPSTANS, PENSTOCKS, 
TRAWVERSERS, TURNTABLES. 
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ata al Zoelly-Steam-Turbines 
| Wer | al 
= Des ° all Turbopumps 


Water Turbines 








38/19 


A q 
LONDON Office: 109, Victoria Street, Westminster, S.W. TOKYO Office: 3, Uchisaiwaicho Itchome Kojimachi-Ku. MONTREAL Office: 211, Coristine Building. 
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| FRANK 
WIGGLESWORTH +32 





EASILY DISCONNECTED 


FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. (Newark), Ld. 


NEWARK-ON-TRENT. 














CONTRACTORS TO THE FLANGED AND WELDED WORE. 
ADMIRALTY, of every deseriptien. 
WAR OPPO, MOTOR WAGON BOILERS. 
IA OFFICE, HYDRO CASINGS. 
BOARD OF cUSsTeMa, REPAIR FIRE-BOXES. 
OROWN AGENTS, EVAPORATOR SHELLS. 
ae. as. VULCANIGSING PANS. 
AIR RECEIVERS, é&e. 





AZABC COPE (4h and Sth Editiens). 
Telegraphic Address: ABBOTT, NEWARK. Telephene 3, 2. 





onaslibalieeene eel - ——— a 








HEAD OFFICE: 


YORKSHIRE ENGINE GO., LTD., Meapow HALL WoRKS, SHEFFIELD. 


Contractors to Admiralty, War Office, India Office, Colonial and Forelgn Governments and Railways, and leading Shipbuilders. 





LOCOMOTIWVES for all services. 
IRON & STEEL FORGINGS. 

MACHINE WORK OF ALL KINDS. 

SHIP & ENGINE DETAILS. W.T. SLIDING SCUTTLES. 
SOLID & BUILT-UP. CRANKSHAPFTS. 

COMPLETE SETS of ENGINE SHAFTING. 
WATERTIGHT DOORS. CRANE POSTS & HOOKS. 
BOAT DAVITS. RUDDER POSTS & PINTLES 
ELECTRIC WINCHES. G.M. & P.B. CASTINGS 
WELDLESS STEEL RINGS. 











Telograme—" ENGINE, SHEFFIELD.”  Telephone—129 and 130, Attercliffe. 
London Office: 34, CAXTON HOUSE, WESTMINSTER. 
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HIS pamphlet will help you to select the 
most suitable Steel for any purpose. 


HOW TO CHOOSE 
°e -f «© THRE © @¢ © 


BEST 
STEELS 


VARIOUS 
ENGINEERS’ 
TOOLS 





Write for a Copy. 


Spear 8 Jackson Ld. 














SPEAR 2 JACKSON: u 
Lo 


@tNa 





J Steel Ma 
Over 100 


23. AETNA WORKS SHEFFIELD 
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WARD, HAGCAS & SMITH 


VICTORIA PARK, 


KEIGHLEY. 


Telegraphic Address—PLANERS, KEIGHLEY. 
Telephone—154 Keighley. 
Codes—A BC (5th Edition) and Lieber. 





London Office: 
38, Victoria Street, Westminster, S,W. 
Telegrams—Vilvalle, London. 
Telephone—3190 Victoria (2 lines). 


Glasgow Office: 
Central Chambers, Hope Street. 
Telegrams—F airman, Glasgow. 
Telephone—210 Central. 


7it. 6in. SURFACING AND BORING LATHE. 












































Speciality 


1} 


PECKETT & SONS. Ltd., Bristol 


\| 
‘| 
| 


FULL PARTICULARS ON APPLICATION. 








Telegrams—PECKETT, BRISTOL, 


TANK 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 
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WORM | REDUCTION. GEAR: 


WHEN ORDERING GEARS. 

Bee || SPURS. BEVELS, WORMS, 

meanest || WoRM WHEELSe REDUCING. 
SB” SPECIFY 


ANC) 


(Pe. B |} AGUARANTEE or EFFICIENCY 
: Z & RELIABILITY. 











THE NORTHERN. _ 
¢ # She Cc 





GAINSBOROUGH ENGLAND 


























ENGINE c=> GOVERNORS] 


IMMEDIATE DELIVERY. Write for List. 


w. | H. HOLLINGDRAKE & SON LITD., STOCKPORT. 


Established 1814. Telephones: 325, 25, 542. 


Te NICKEL CHROME | 
FIRTH Sa STEEL COUPLINGS 
"FREEDOM BRAND 


| LOCO TYRES, 
7 CRANK AND \ 
1 STRAIGHT AXLES.\.. 


t Tues, Fenen & sens Li a 























































\A: CA 
a aa RBONIC, 
=| EXHIBITION: 


LONDON: & THE 


REFRIGERATING —— cy. MASLAM 


Le a FOUNDRY: & - 


: ENGINEERING C2 L? 
DERBY. ji .SALISBURY HOUSE 


AIR SYSTEM? | 
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The 
Baro- 
Vacuum 

Gauge 


used in connection 
with 


Turbo e 
Generators Measuring NEWALL MEASURING MACHINES 


for English and Metric Measurements, 
any moment 


either the con- Machines. STANDARD SIZES up to 72in. and 2 metres now fitted with many 


aaneeneenmnen anmmmeenaiel) 
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Re pane important improvements, facilitating quick operation and producing 
meme "an re ryry definite results to an exceedingly high degree of accuracy. 
| _— MICROMETERS, SMALL TOOLS 
1/100 of an inch AND PRECISION MACHINE TOOLS. 
an may we iiet wt HIGHEST QUALITY AND GUARANTEED ACOCT'RACY. 
— her  aady YUUR ENQUIRIES wit receive the immediate attention uf our 
experienced technical sta ff. 
Write for description OUR EXPERIENCE as Gauge and Limit spesialists for more than 
oe Me. sante : a quarter of a century is at your service. 


NesneT Tg eke NEWALL 


Branches: 5, Leaden hall St., E.C. 3,& 122, 
Regent Street, W. 8B ENGINEERING COMPANY (pe?S 22") 
LONDON, E. 17. 


& PARKINSON& SON, GLASGOW: 144, St. Vincent Street. 


soe SHIPLEY, YORKSHIRE. 


© MANUFACTURERS OF 






















F GEARCUTTERS AND 
UNIVERSAL MILLERS 




















PLAYER'S TOCKWOOD & CARLISLE TD, | 


EAGLE SP sto ta cad SHEFFIELD 


HAMMERS. 


W. & J. PLAYER, BIRMINGHAM. 

















improved Double-ection Piston Valve Ring ves? @.P. Rings ond Dorincs. specialty designed 


. BLACK ww BRIGHT 
BAYLISS ear BOLTS & NUTS 


of every description, from 1/4 in. diam. upwards. 
Alee Mfrs. of Railway and Tramway FASTENINGG, &c. 


IRON RAILINGS, GATES, &c. Aino ttive. of The 


CHILLED and GRAIN ROLLS, CASTINGS, &e. “HELICOID” LOCK-NUT 
Also Mfrs. os A COIL OF STEEL, 





















FOR 





Catalogues free. Vibration actually tightens _— 
WOLVERHAMPTON, a aAnS. <A 
And 188 & 141, Cannen Street, EF free. Made from 3 to 2; Inch. 





Snauiees ee Sample Nut and LIST FREE, 


LONDON, E.C. 4. 


ware’ JACKMAN'S 


THE BEST Vulcan Works, |M AN CHESTER. 


Blackfriars “ig 














MOULDING 
| MACHINES? 
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The true cost of a Resistance 


is the initial price plus the cost ot maintenance and, what is os 
far greater importance, the loss ot output due to stoppage for 
repair. 


The E.M.B. Resistance 


is therefore the cheapest resistance on the market, as, although 
the first cost is somewhat higher, maintenance charges are 
entirely eliminated and cont nuity of output is always ensured. 


This is no idle boast. 


There are E.M.B. Resistances in constant use working under the 
most onerous conditions during the last eight years which have 
never cost a penny in maintenance and are as good to-day as 
when they were installed. 


Guarantee. 


Our statements are upheld by the :act that we are able to give 
a Five Years’ Unconditional Guarantee with each Resistance. 


Sole Makers :— 


The Electro-Mechanical 
Brake Co., Ltd. 
West Bromwich, England. 





A. F, Stevenson, 47, Waterloo St. Glasgow. 
+» F. H. Morley, Star Bidgs., Northumberland St. 
R. Haste Carr, Crown Point Road. 
A. N. Douglas, 102, St. Mary Street, Cardiff. 
J. G. Gilbert Lodge, 109. Pitt St, Sydney. 











Exe 
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SHIPYARD ELECTRIC 


WINCHES 


As used by the leading SHIPBUILDERS in the United Kingdom. 


: od d Made in Five Sizes, with 
D.C. or A.C. Motors. 


BLACKRIDING IRON ~ WORKS, 





To pull 14 to 15 tons 50 feet per minute. 


J. P. HALL & Co., Ltd., 


POOP POSS EEO F SSSI OS EDIOEESE DEFOE OOOO SSE OOEROOD 
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Telegrams: Telephone: S 

“ Dynamo, Oldham.” Oldham 300 (2 lines). 4 

Standard Warping Winch. 34 
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USKSIDE 
PUMPS 


of the Three Throw Ram 
Type are used all over the 
world. There are no 
pumps more reliable and 
efficient for high or low 
lifts. 


EI] 


If it’s USKSIDE 
—It’s the BEST 
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HAULING 
ENGINES 


made fifty years ago are 
still in daily use. They 
are of the don’t-get-out-of 
order non - break - down 
type, the result of special- 
isation and experience. 


If it’s USKSIDE 
—it’s the BEST 


USKSIDE 


WINDING 
ENGINES 


famous at home and 
abroad for economic 
running and reliability in 
use. Steam or Electric 
drive. 








AANA 
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If it’s USKSIDE 
—it’s the BEST 
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USKSIDE 


BRIQUETTING 
PLANT 


makes small—even dust 
—coal valuable. 


The Uskside (Stevens’ 
Patent) Press is used in 
the leading plants at home 
and abroad. 


If it’s USKSIDE 
—it’s the BEST 








USKSIDE 


HUT LULL 


UNIAN LAU 


= IRON WORKS, = 
= NEWPORT, Mon. = 
all Cn, 
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-WORTHINGTON-SIMPSON LTD. 


BRITISH 


VERTICAL SIMPLEX 
FEED PUMP 


WITH THE 


SINGLE STEAM VALVE 


SPECIALLY DESIGNED FOR 


MARINE SERVICE. 


PROMPT DELIVERIES. 














Full particulars en application te— 


Queen's House, Kingsway, LONDON, W.C. 2. 


WORKS: NEWARK-ON-TRENT, NOTTS, England. mm 
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WORKS— 
A. & J. MAIN & GO., LID, «22: === 
* ad ay ad GERMISTON BRIDGE WORKS, ‘ 
CONSTRUCTIONAL ENGINEERS AND CONTRACTORS. CALCUTTA BRIDGE & ROOF WORKS, CALCUTTA 


LONDON OFFICE: 31, BUDGE ROW, E.C. 














STEEL BUILDINGS. ROOFS. GIRDERS. 
BRIDGES. CRANE-WORK. DOCK STAGING. 
STRUCTURAL STEELWORK scairrion. 


Buildings for Tea, Sugar, Jute, Rubber Plantations, &c., a Speciality. 


WATER DISTILLING 
PLANTS 


FOR 


Producing Fresh Water from Salt 
Water or other Impure Sources. 











SPECIALISTS IN EVAPORATING 
and CONDENSING APPARATUS. 








Send for Illustrated Catalogue. 





mm MIRRLEES WATSON CO., L°: 


‘ SEXTUPLE EFFECT” DISTILLER. 3 GLASG OW. fi: 


Capacity, 180 tons Pure Water every 24 hours. 
Cable Codes used— 


T 
Adopted by the Crown Agents for the Colonies, Uganda Railway, Western Union “ Universal,” “MI S, GLASGOW.” 
Mombasa, E. Africa: the Anglo-Chilian Nitrate and Railway Co., Lishers, Engineering, A BC. 1781 South; 1782 South. 
for Tocopillo, Chili (2nd Machine); the Egyptian Government (8rd and A 1, 69 Kinning. 


Machine) for Port Sudan ; and for Suakim, 2Machines, London Office :—122, CANNON STREET, E.C. 4. 


Telegrams :—“‘ MIRRLEES, CANNON, LONDON.” 
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WILSON HARTNELL & Go. L” 


VOLT WORKS, LEEDS. 


* London Office: 38, Victoria Street, Westminster, §,w, 






















Manufacturers of 


ELECTRICAL 
MACHINERY, 








) 
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GOVERNING DIRECTO 
MAJOR SIR GORDON LEY BART 


| ENCLOSED TYPE. 
i 
DIRECTORS 


our DYNAMOS ano 
ONVEYORS wrantis tiga: 


) \ BEN DP ARE OF FIRST-CLASS QUALITY 
pore i AND SOLD AT 


H.M.GRAY W.H. ATHERTON 
ee ee 2 A OR ORS 1.F.PANTON. 





ES ean a COMPETITIVE ‘Qasr 
Seana a P RICES. pa emus TYPE. 


Combined Air Pumps & Jet Gondensers : = 
nes PATER. MULTIPLE PUNCHING MACHINES, 


Single or Double jActing. Rope, Belt or Motor Driven. eae. Sap Re rarens. see. 
Can be fitted with vertical adjustment for 














Xi4l0 




















PLATE FLANGING. 








MILL GEARING ELEVATORS AND 
In all its Branches. CONVEYORS 
MACHINE. MOULDED at the 
WHEELS. BF PORTABLE OR FIXED 
ROPE PULLEYS. | _ 





Ss. Ss. S Tozzi & Coe 
Laneside Foundry, HASLINGDEN. 


EASTON STONEJ OHNSON, 


LIMITED. 












OE BERGUE & CO., LTD., MANCHESTER 








= 






















































Telegrams ‘- 
EASTWALD, GUEST _& CHRIMES, LTD, 
TAUNTON. sama ee 1840. 
mana F = ROTHERHAM. 
146.TAUNTON. CATALOGUES — [Ofrimat High Pressure. out: 2 commer 
Loose Vaive Screw-down TURBINE METERS 
ABC Code used. APPLICATION GUEST & CHRIMES’ TURBINE WATER METERS 280,000 adie 
jim. to 18in. sizes. 
QUEST & CHRIMES’ IMPROVED 























A OF el) od 2 2 SIMPI F& COM POU IND SLUICE VALVES, 


STEAM ENGINES. 2300 => | ieee 


REGERVOIR VALVES and FITTINGS, 
FIRE EXTINGUISHING APPARATUG, 
GENERAL PLUMBERS’ GOODE, . 
HIGH POWER INCANDESCENT LAMPS, 
WET and DRY GAS METERS and GAS FITTINGS. 





































LONDON OFFICE: 


WATER iG. _ | THOMAS BEGGS & SON, 152, SouthwarkjStreet, SE 

’ TURBINES Figen | Reese sae 
FOR ANY POWER DA 6 aired LN | pera 
HEIGHT OF FALL Sa 









































Tf SLOTTING. = [[wiuuamsearpwortce m 








WELLOY’S PATENT 
STROKE CHANGE. 


3in. to 72in. Pg ee G LAS cow 
_—___ STEEL FORGINGS AND CASTINGS. i 


SHIP AND BOILER PLATES. SS 


wy BEEZ 


















UTTONS CONTROLLING :— RHEOSTATIC WHEELS & AXLES - TYRES& AXLES. <7—— Luz 
pusH © BRAKING % LOCOMOTIVES AND ROLLING STOCK. ~<ege, =F 
SHIPBUILDERS. 








STARTING, 
STOPPING, 


RAM 
SETTING, 
STROKE 

CHANGING 


« RECIPROCATING AND TURBINE 
MACHINERY. 





























quick POWER Ht A CHEAP YET MOST i 
MOTION i EFFICIENT INSULATOR Hl 
Ii AGAINST HEAT RADIATION 


rO SLIDES | 
wot. MUIR. 2x || KENYon'S z=: 
WRITANNIA, MANCHESTE® . oe ory. COMPOUNDED 
— |} il 














CAIRD & RAYNER'S | |! 7 KISOL” : 


Admiralty PATENT / (newex) i 


~~ EVAPORATOR. | | CEMENT | 


Illi Sample 1 ewt. bag sent carriage paid for 10s. 6d. to any address. 
Hil ASK FOR “HINTS” ON COVERING STEAM PIPES, Il 
IMPROVED SINGLE-CYLINDER | BOILERS, &c. POST FREE ON APPLICATION. il 


4 a 






~m 





DIRECT.ACTING SHEET METAL WORK FOR CYLINDER CASINGS, &e. Hil 


BOILER FEED PUMPS. I WM. KENYON & SONS, Ltd, DUKINFIELD, Near MANCHESTER jj) 


COMPLETE 


Fresh Water 


DISTILLING 
INSTALLATIONS 


(ALL 8IZE8) 
For LAND er MARINE USE. 


Sam FEED WATER HEATERS |; 
Bae ~=6FEED WATER FILTERS 


CAIRD & RAYNER, vis#%icusc,CONBSie 


LIF 1d ; ya 
GLASGOW. 














———.—s—_* m\\ 
SS NS 


4 PATENT STEAM CART: WAGON (9. 2 





HUNSLET, LEEDS. 


LONDON OFFICE: 9.FENCHURCH AVENUE, E.¢ 























COCHRAN 
BOILERS 


SUITABLE 
ALL 
PURPOSES. 











London Office: 
10, CHARLES STREET, 
BLACKFRIARS, §S.E. 1. 





Manchester Office: 
12, CHARLES STREET. 





Birmingham : 
HARRY ASTBURY, 
DAIMLER HOUSE, 


























PARADISE STREET. Write fer Catalogues. 
= at B80 centennial 
LAND, CLASS A. 
CHARLES McNEIL, Ltd., sei <orst"/ gam MARINE, CLASS B 
On Admiralty an ar Office r e, 20 

a a ga wt ee Dr ourinne wae ta 
"san Paneer 
= === |COCHRAN & CO., ANNAN, LTD. 
oo g GLa ANNAN, SCOTLAND. 
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WATER 
SOFTENERS. 





SOFTENING 1500.GALLS. PER HOUR 
AT KENT COUNTY ASYLUM. 


Bowes, Scott & Western, 


KING'S HOUSE, KING STREET, Lemsee, ne? 
(Near Mansion House Station 


Telephone No.: Central 1744. 
Feleavaphic Address : Donbewes Cent., Lendea. 


Huadreds ef Softeners supplied and treat- 
tag successfully the most diffieult water<. 





Atso Maxuns or att Trrzs oF 


MINING MACHINERY, PUMPS, ‘ke 

















BUTTERS _BROS. & CO., 
ELECTRIC & "STEAM M CRANES, 


Overhead. 


WINCHES. 


See illustrated advt. last week and next. SREBS 


a a ee 


GLEVELAND 
BRIDCE ax 
ENGINEERING 6O., L™ 





HEAD ‘OFFICE AND WORKS— 


DARLINGTON. 


CRANES 

















John Grieve & Co., 


atone 


PLANING AT 200 FEET a minute. 


NO FIXED KNIVES—VERY LITTLE HORSE-POWER REQUIRED. 














NEW Qin. x 4in. HIGH-SPEED FLOORING AND MATCHBOARDING MACHINE, 





GUARANTEED TO PLANE, TONGUE, AND GROOVE AT A RATE OF 
250 FEET A MINUTE, WITH PERFECT WORK 


SSS === 


Full Particulars on 


A. PANSOME & CO., Ltd., Stanley Works, Newark-on-Trent 


LONDON OFFICE: 68, QUEEN VICTORIA STREET, E.C. 


JSJOUuUN OAKEY & SOnsS, 


application to Department B/ 

















GENUINE EMERY. | Sram Tapp 
B EMERY CLOTH, | sm * 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND GORUNDUM Dists 


N.B.—All Papera and Cloths are supplied in Rolls, Of Cloth & Paper, for all Disc Gri ling & Polishi Machines, 


sss ad shape. to eit the special requirements EMERY WHEELS 


size and shape, to suit the «pecial requirements o! 
buyers. Prices quoted on teceipt of particulars. 
ROAD LONDON, 8&.E. 1L 


WELLINGTON MILLS, WESTMINSTER BRIDGE 








“ GRAVEN’S” BRADLEY 








& 
HIGH- 
DUTY CRAVEN, L?. 
PRESSES inn A 


WAKEFIELD. 


GUILLOTINE 
SHEARS. 




















STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS 


Sole Makers of R. E. DAWIsS’ Biz 


PATENT BEVELLING MACHINES for SHIPS’ FRAMES. 
DAVIS & PRIMROSE, L®- yunction ep. 















MOTHERWELL. ™ 











LEITH, EDINBURGH. 











e 
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STEEL ROLL PINIONS UP TO 60’ DIA®* 
WITH MACHINE CUT DOUBLE HELICAL TEETH 


[O TONS SS 





"19 INIHOVIN 


WHEELS & PINIONS 
ALL SIZES 
030 1NOW ANIHOVW 


P. R. JACKSON & C0, oe wcinren 














ESTABLISHED 1 


Vulcan Locomotives | 











THE VULCAN FOUNDRY, Lo., NEWTON-LE-WILLOWS, LANCS 



































New... 
Edition. .| Special Steels for 
eady 
Shortly! Strength with Lightness 
Paw ne Feline giv The demand of Aircraft and Moter Car Engineers for , 
useful new informatign. th ese qualities in a degree previously unknown led #4 
tees to the designing of the Steels described i 2 
Edger Alless New Book on Steels g 
v8, 
Being employed on War Work, / es ~ 
_ these Steels were subject to a ts se. 
’ Official Tests, of which a full oe, ff) 
1&eek / 
list is given. if , t ASE 
‘s. 7 4 der 





Pl Allen 6 & = Limited — P uv) : 


—=. 
=== 
== 
— 
— 


OXYGEN 


For the Welding and Cutting of Metals. 








British OxygenCo..4 





Fac ories in all Important Engineering 
centres, 


with 
MODERN : Capable of producing 
MANUFAGTURERS OF 











BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 

And ether Appliances. __ 
ag particulars noe any of the iene 
oe. {EER 
ee eee, | 
ot a : 
ean, ne 
a 

A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
oa WEDNESBURY. ons 

































58 First 
Awardsat Inter 
nationaland Home 
Exhibitions,including 
Grand Prize at Brussels, 
1910. 
Inever ry case the Highest 
given for Fire Clay Goods. 

















JOHR ROGERSON & soe iT0., 


WOLSINGHAM, Brenan we. 


‘Tetegrams: Steelworks, Woisingiam. Bit 


H. W. KEARNS & GO., L® 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 


Tel. No, 221, Altrincham. 
Gee our IMuctrated Advertisement in issue of Junc 6th. 
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‘OF BRITISH 
MANUFACTURE 


a ¢ e f) 


AIR COMPRESSORS 


Steam, Belt and Electric Driven. 












CLASS L.—BAILEY’S STANDARD BELT DRIVEN 
COMPRESSOR. Two Stages in one Cylinder. THE BEST MACHINE FOR 
The most suitable machine for Workshop Requirements CAPACITIES OF FROM 40-2000 


aiagcispeagetlng wa CUBIC FT. PER MINUTE, AND 
FOR ALL PRESSURES BETWEEN 
60 and 150 LBS. PER SQ. INCH. 


HIS machine embodies all points on which depend pent and ee In Reputation 
and in all Running Qualities it is unequalled. + :: 3 :: :: :: 

Horizontal, Single and Two-Stage Compressors, Belt and Steam ay 

Horizontal Direct-Coupled Electrically-Driven Compressors. :: :: : $: t: : 

Vertical Belt-driven Compressors. Vertical Steam-driven Compressors with F orced Lubrication. 

Vertical Direct-Coupled Motor-driven Compressors. :: ‘: : +: tt tt 33 


BAILEY'S ‘DRY’ VACUUM PUMPS 


CONTINENTAL STYLE 


MADE BY SIR W. H. BAILEY & CO., LTD, FOR MANY YEARS. 
DESIGNED TO GIVE THE HIGHEST VACUUM OBTAINABLE. 








They are specially suitable to work as Air Pumps for Condensers for Steam Engines, Central Con- 
densation Plants, Cooling Towers, Condensers for Evaporating Plants, Vacuum Drying Plants, 
Distillers, Filtering Plants. &c. 


BAILEY’S VACUUM PUMPS 
are suitable for all purposes. 
The single types maintain a 
vacuum of over 29°8in. of 
mercury when exhausting 
from a closed vessel. When 
a higher vacuum is necessary, 
the Double Vacuum Pumps 
are recommended, They will ¥ 

maintain a vacuum of over 
29°95in. of mercury at normal 
temperature, and with a 
Barometric Pressure of 30in. 








CLASS ©.—BELT-DRIVEN SLIDE VALVE “DRY” VACUUM PUMP 






SOLE BRITISH MAKERS 


Sin W. H, BAILEY & CO., Ltd. 


Albion Wrorks, 


SALFORD, MANCHESTER. 


“OF BRITISH 
MANUFACTURE 
THROUGHOUT.” gue 
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TURBINE GEARS, L™- 


HEAVY DUTY DRIVES 


FOR 


ROLLING MILLS, 





PUMPING PLANT, 








HAULAGE. 





Totally Enclosed Double Helical Gear Units. 


reeme HY DE, CHESHIRE. 











FRANCIS BERRY & SONS. 


MACHINE TOOL MAKERS, 


SOWERBY BRIDGE, ENGLAND. 








ESTABLISHED 183323. 





oe 


e 


—_-- 


SOR 


ak gat a plpaig. aie c— 


> 
n= ee at I ti a a sie = engi 


POWERFUL | MODERN L THES with special features. 


Made in two sizes only, 20in. centres and 30Oin. centres. 


THE ILLUSTRATION REPRESENTS OUR 20in. CENTRES LATHE. 


FULL PARTICULARS SENT ON RECEIPT OF INQUIRY. 
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“AT LA METAL & rer 
ALLOYS CO., L2?: THE 
Smelters and Refiners, ALLIES 
ANTI-FRICTION METALS eA ge 
a anti-friction metal 
Atlas STANDARD Brands: “ea uy 
For RAILWAYS. For MARINE ENGINES. 
aie For TRAMWAYS. For GENERAL ENGINEERING. “ATLAS” 
“ATLAS” For INTERNAL COMBUSTION ENGINES. METALS are 
in recognised as the SUPPLIED IN INGOTS, RODS, CORED STICKS AND FINISHED DIE CASTINGS. regularly supplied 
pres EFFI Di in all non tals. G tal Be L to BRITISH and 
at. >) F very = us Me un Me ari White Metal Lined accurate to S tion FOREIGN 
brands i a =i | ATLAS METAL & ALLOYS CO., LTD., GOVERN. 
yA, 52, Queen Victoria Street, LONDON, E.C.4. MENTS 
Telegrams : “ Aloyau,” Cannon, Lendon. Codes: ABO, Sth Bdition, and Al. ‘Telephone: Central 2210. \ : 






























































BRIDGES, ROOFS, 


STEEL FRAMED 
BUILDINGS 


MACHINE SHOPS, 


‘ CRANE GIRDERS, 
STEEL STRUCTURES 








Transit Shed for Gt, Central Railway at Immingham, : mes 


Constructiona! Engineers. Hamilton Ironworks. GA RSTON, . LIVERPOOL. 


TINKERS LIMITED, 


HYDE, Nr. MANCHESTER, 


Goa =CBOILERS | 


OF ALL TYPES AND PRESSURES. 




















ON ADMIRALTY LIST, WAR OFFICE LIST, &c. 





Telegrams -—“Tinkers, Hyde.” Telephone Nos.—238 & 239 Hyde. 





Lendon Office--52, Queen Victoria Street, E.C. 
Telegrame—“' Belsham, Oannon, London.” mee Telephone—6008 Central. 
SL LL a aT 7 
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Leas 


A MUNZING, LIMITED (Dept. E.), 90 to 96, Union Street, London, S.E.1. 


SOLE AGENTS FOR 
HART MANUFACTURING CO., CLEVELAND. 


TWO FIRST-CLASS SPECIALTIES, 


Hart’s Duplex Diestocks. 


Quick adjustment and positive lock for dies. 
Made in 28 Ranges for Pipe or Bolts, 


Hart’s Buckeye Diestocks. 


Automatic Starting Dies. No pressure required. 
Automatic release of Dies. 
Made in 8 Ranges from in. to 6in. pipe. 


Full particulars and illustrated lists on application. 












































_ 


CHILLED AND 
GRAIN ROLLS 


Machined complete or 
in the rough. 


BRITISH GRIFFIN 
CHILLED IRON anp 
STEEL 60., L?- 


81, CANNON STREET, 
LONDON, E.C. 4. 


WORKS : 
BARROW - IN - FURNESS, Lancs. 


1 1 Telegrams : 
_— “Treadwheel, Cannon, London.” 


Codes : P 
Western Union. 
ABC (5th Ed.) 


The depth and hardness of the 
chill are varied according to the 
use to which the Rolls are to be 
put. 





Also 


CHILLED CASTINGS 


ot all descriptions. 


tractors to War Dept., India Office, 
we Agents for the Colonies, Colonial and 
Foreign Railways. 


THE LEEDS FORGE Co., Lro., LEEDS | 


Pioneer's in the Design and Manutacture of Pressed Stee] Underframes and Bogies, and 2 steel Railway nia Carriages and Wagons. 




























































UGANDA RAILWAY. 
HIGH SIDED WAGON. 

















Open Goods Wagon, London Office : 
with Pressed Steel 38, Victoria Street, 
c Underframe and Bogies, 
oii Weslninae. 
Lane's Patent Bel 00 
Corrugated Pressed 
Steel Doors. 
ea a ee 














CONDENSERS 


For LAND AND MARINE INSTALLATIONS, 
REFINERIES & SIMILAR INDUSTRIES, 


HICK-BREGUET EJECTAIR 


ECONOMICAL PRODUCTION OF HIGH VACUUM. ABSOLUTE STABILITY. NO MOVING PARTS, 


SSE [= 


HICK, HARGREAVES & CO., bed. 9 Soho Works, BOLTON 


Telegrame—HICK, BOLTON. Bole Licensees. re _ Phone—1878-4 BOLTON 
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86in. Centre 


HEAVY GUN 
TURNING LATHE 


with Six Tool Saddles 








NOBLE & LUND, LIMITED, FF Ke oe 
FELLING-ON-TYNE. For FT MY al 








“cums DOUBLE HELICAL GEARS "=, 
WORM & SPUR REDUCTION GEARS eye 


EVERY OTHER DESCRIPTION OF GEARING ACOURATELY MACHINE oy 


LLEWELLING 
MACHINE Co, 


anova 


eee Costing fr Ova 


sod the et tn 

























MITHERWELL, NB. DOCK GATES 
Telegraphic Address: BRIDGE. 
Notional Telephone Ne. 40, a 
‘ STRUCTURAL 
Lendean Address: WOR. 
&2, Victoria Street, queens 
Westminster. 
HYDRAULIC 
BRIDGES, PRESSED 
ROOFS, FLOORING A 
PIERS, SPECIALITY. | 
TANKS, 

















THE NORTH EASTERN MARINE ENGINEERING CO., LTD, | 
BUILDERS OF RECIPROCATING AND TURBINE ENGINES AND BOILERS OF ALL SIZES AND FOR ALL CLASSES fee VESSELS. 
Engines and Boilers, etc., constructed for export, and fitting out supervised: 


LONDON: OFFICE : aa 30 . 
euipiae anon ae WALLSEND -ON-TYNE. SUPERHEATERS | 
LIVERPOOL OFFICE: Telegrams : “NEWS, WALLSEND." Ser Sitatins Bell 


© To ie | SUNDERLAND. | “weensroon’ 


Telephone Ce: 1 2 li 
Quadruple Expansion Engises. Seharame—"Wanoes, Lnvainoes. Telegrams: “NEWS, SUNDERLAND.” DIESEL ENGINES 
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')|THE HUNSLET ENGINE CO., LTD.. 


telegraphic Address-—Engine, Leeds, 5 20877 (3 lines). 


LEE PD s. 






ie. LOCOMOTIVE ENGINES 


ADAPTED TO EVERY VARIETY OF WORK AND GAUGE. 
Designs and Specifications supplied or worked to. Quotatioas and Specifications on settiedtion 


LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 




















BRANOH OFFICES— 





LONDON - - - 10-12, Walbrook, E.C. 4. 
MANCHESTER - Grosvenor Buildings, Deansgate. 
ng’ LIVERPOOL - - 60a, Lord Street, W. 
m1 | SHEFFIELD - - Moorhead. 
ms All plates machined full width of Manges. 


—" 
wt |) Tanks of any size supplied and erected. 





DRAWINGS, SPECIFICATIONS AND 
| ESTIMATES ON APPLICATION, 





GONTRAOTORS te the 
ADMIRALTY, 
WAR DEPARTMENT, 
GROWN AGENTS FOR THE OOLONIES. 








Yetegreene NEWTON SRP LELD. Petephens IEG (rs Linen, 
ESTABLISHED 31796. 


NEWTON, CHAMBERS -~— "meus: — SHEFFIELD. 


EVANS’ 


“RAM” PUMPS. 


For BOILER FEEDING, &c. 


ALSO SUPPLIED “SINGLE” AND “COMPOUND.” 


FIRST AWARDS EVERYWHERE. 
LARGE STOCK for QUICK DELIVERY. 


PUMPS & PUMPING MACHINERY of every description. 


WRITE FOR “RAM PUMP” LIST 


JOSEPH EVANS & SONS 


(Wolwerhampton), Ltd., 


Fig. No. 712,_DOUBLE Culwell Works, WOLVERHAMPTON. 
"RAM" PATTERN. Telegrame © RVANS, WOLVERHAMPTON." Qe LONDON OFFICE Salisbury House, London Wall, E.C, 
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THE ISCA FOUNDRY C°...:':;. 
, 3 " LTD. Mow, 


LONDON OFFICE: 68. VICTORIA STREET, S.W 


Telegraphic Address 
CA, VIC. LONDON: I8Ca, NEWPORT 





On Mo G.°9,8 
< ys 70%, 
a, %9 €,9 





R. & W. HAWTHORN, LESLIE & CO., LTD. 


NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


_every description for Home and Foreiga Railways. 


TANK ENCINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Stock and in Progress. 
COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS, &' 


Marine Engineers and Shipbuilders. 











Teleg Add.—LOOCOMOSIVE, WE WOASTLE-ON-TYNE. Fides BOT ABLION RAW 





JOHN THOMPSON, , WOLVERHAMPTOR 


(LANCASHIRE) 





Fy ECONOMIC 
WATERTUBRR on e> (MULTITUBULAR 












— 


LDBOILERS or arx TYPES 


es 











cd 





CRUSHING, GRINDING AND GRADING 


MACHINERY FOR REFRACTORY MATERIALS. 
COAL AND ORE BRIQUETTING PLANTS. 


BRICK. AND TILE MACHINERY FOR ALL PROCESSES. 


MINING MACHINERY, CONCRETE 
AND TAR MACADAM MIXERS. 


ORIGINAL MAKERS OF BALL AND TUBE MILLS. 20 Years’ Exper ence 
CEMENT PLANTS Designed and Equipped Throughout. 

















WM. JOHNSON & SONS (Leeds), LTD. 


Castleton Foundry, ARMLEY, LEEDS, Eng. 


Tel. Address: RONKSLEY, LEEDS. nas Codes: ABO, 4th and 5th Hds 











_ BRAGON" BALL MILL. 12 STANDARD SIZES: 
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STEVENSONS, 





PRESTON. 
STEEL CASTING LADLES 
, 100 TONS CAPACITY. 
‘a IRON FOUNDRY LADLES. © 


_ AND . AIR REVEnGHNS _VALVES. 


s| CLARKE, CHAPMAN & CO., LTD., 


VES Lnen'neaaia etne's sawn Victoria Works, GATESHEAD,“ 22 ungnist te nom 


tae [sna Brcombaly 




















Electrically Driven Haulage 
and Winding Gears. 


Complete Electric Light 
1 : Installations for Ships. 
Electrically Driven Winches, 





Pumps for ali duties, 
“Woodeson” Patents. 


| |) Windiasses, Capstans, Cranes, = 
Steering Gears. 





Searchlight Projector. 


London Office: 50, Fenchurch Street, E.C. Sauane OTOUOPH, QATRENRAD. 


BROWN'S STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIE. 




















TELEMOTORS for STEERING ELECTRO-HYDRAULIC 


Set OU eee 

















HELM SIGNALS. STEERING GEARS, WINCHEA, 
7 CRANES, 
. COMPLETE INSTALLATIONS cnet ouni a 
» YYDRAULIC CARGO WORKING : es 
| , GEAR FOR SHIPS. IRON FOUNDERS. 
F DIRECT-ACTING REVERSING BRASS FUNDERS. 
.,’ TURBINE CONTROL ENGINES. ON ADMIRALTY LIST. 








ni e235 BROWN BROTHERS & co., 
snoves Pa “STEAM TILLER" TELEMOTOR CONTROLLED 
“MAND GEAR PRR osc as decom INE. ae ces rename — TRON WORKS, EDINBURGH. edbinatinnth ain 


= == MALLEABLE CASTINGS = “ 









































‘i TRE BNGUINEER LULU 
—<—<___———XVsXOOOO eee SSS an 


~ eg 


AND 










NolatHany NIVHD 














4 Sizes 
64-8%-10%" 
& 12% CENTRES 














ILLUSTRATION OF 8%" MACHINE 


C. REDMAN & SONS, L ke 


Kingston, HALIFAX, England. 


Telegrams and Cables: Planers,Halifax. Telephone:308 A.B.C.Code 5th.Edition and Liebers 5 letter codes used. 














PAT RIO RO FT 
MANOHESTER. 





LOCOMOTIVES. 
CRANES 


OF EYERY DESCRIPTION. 
Write for Catalogues. 


JOHN SMITH (KEIGHLEY), [ TD. 


Pa Crane etnsges KEIGHLEY. 


n Representative : 
. ARMER, A eh? I. c. E., 10, EASTCHEAP, E.C. 
Telephor ve: 9181 Cit ty. Q6:7 























ELECTRIC OVERHEAD CRANE. 
ELECTRIC FRICTION WINCH. 
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GLOBE 
“CORNER” 
DRILLING 
MACHINE. 
SIMPLEST 

AND MO6T 
DURABLE 
OONGTRUCTION. 



















Pread few 
Peneshate 
Gnéalegue | 
aad 
Prices.! 











GLOBE DRILLING, TAPPING & REAMING MACHINES HAVE 
FEWER WORKING PARTS THAN ANY OTHERS OF THE TYPE 








GLOBE GLOBE 





















CHIPPING, CAULKING PNEUMATIC 
AND RIVETING GEARED 
HAMMERS, MADE MOTOR HOIST. 
THROUGHOUT FROM MADE IN 
NICKEL GUN STEEL. FIVE SIZES. 
LIFTING 
CAPACITY 
+ TON TO 









GLOBE PNEUMATIC ENGINEERING 


oa tatives— 
1, VICTORIA STREET, LONDON, S.W. kpuutow BROWN” 00. dlasgow. eae: MURATOFY ‘& 00. 22, Non my Petograd 


J. D. ANDREW, Ne HER BER? 6. TRAGHL,L4..W, Seaand 
: R. DUDLEY WOOD, Liverpool. 4, Obristiania. 
angen, Procuscore, Vie, Lewwon, ‘Telephone: 2671 Viovema. JAMES TURNBULL & CO., Birmingham. Mr. ae rants re iting. ryt yy a 
ASKELL, WALKER & CO. . : 


DUNCAN STEWART « C* & 


London Road. Iron Works, GLASGOW. Established 1864. 


STEELWORKS PLANT 
AND HYDRAULIG MACHINERY. 


Patent Rolling Mills—All types and sizes. 


Vertical and Horizontal Rolling Mill Engines 
with new Patent Single Lever Gear. 


Bloom, Slab, Billet and Plate Shears, Steam- 
Hydraulic and Electrically driven. 
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Patent High-Speed Steam Hydraulic Forging 
Presses, 150 to 12,000 tons. 


High Pressure Hydraulic Pumps, Electric 
and Steam driven. 


= 
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Accumulators—All Types. 


_ 


ake 


re Fale 


Armour Bending Presses. 















; Shell Forging, Drawing and Nosing Presses. a Set of 16in. x S4in. Steam Hydraulic Siab.Shears =i 
f Gun and Shaft Straightening Presses. We invite users of Forging Presses to come and see our i 
H Hot Saws, Steam Hammers, Ete, PATENT HIGH SPEED FORGING PRESSES & 








at work. Our Presses embody many unique features which 
Telegraphic Address STEWART, GLASGOW. render them the MOST ECONOMICAL on the market. 





be ¢ me pg ny be, wy 








xcll 


THE ENGINEER. 






June 27, 1919 
——— 





—— 





LUNKENHEIMER 


IRON BODY CLOBE AND CATE VALVES. 


““FERRENEWO" 


GLOBE, ANGLE AND CROSS 
VALVES. 





Regrinding Seating Surfaces. 


All parts, including the NICKEL 
SEAT and DISC, are renewable. 


Sizes } to 2 inches, screw ends’ ff 
only. For wirk'ng steam pres- 
sures up to 150 Ibs. 


“CLIP” GATE 
VALVES. 


Iron Body Bronze Mounted. 


a3, Has but two internal movable parts; 
Bronze Seats; joint between body 
and hub is practically inde- 
structibie. 


Sizes 4 to 6 inches for working steam 
pressures up to 100 pounds. 


Write for catalog or address inquiries to 


THE LUNKEN CO., Ltd. 


‘ = EEE rE 55, Great Dover Street, 
2 CINNATI.U.S A ed LONDON, S.E 

Contractorstothe § Fastoriee— CINCINNATI, OHIO, U.S.A. 
Telegraphic Address. s n, 
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Ram Pumps 


Single, Double, & Treble Ram Pumps 


for all duties and of all capacities, 





We make 
Pumps, 
Air Compressors, 
Bore-hole Pumps, 
Air Lifts, and 
Bore Holes. 


We make a few Specialities, 
the best of their kiud only. 


Established 1870. 


TREBLE RAM PUMP 
(Motor Driven). 


Telephone: 





Telegrams: “ Artesian, Manchester.” 


THOMAS MATTHEWS, LT® 


1826 Central, 


PENDLETON, 
MANCHESTER, 























PETROL - PARAFFIN 


LOCOMOTIVES 
RAIL & TRAM CARS 


SEST BRITISH DESIGN & WORKMANSHIP 
FOR MAIN LINE & INDUSTRIAL PURPOSES 








60/80 H.P. Petrol Locomotive. Gauge 2ft. and upwards. 


— 





Send Enquiries te . . 


McEWAN, PRATT & C0., LTD., 


13, SOUTH PLACE, LONDON, E.C. 


Telegrams Inwmat, Leuven. "Phene: Lenden Wall 456. 


BAGULEY WORKS, BURTON-ON-TRENT. Ge 














Ee 


WALKER BROS. Ane 


LIMITED. 
Codes: ABO 4th & 5th, Lieber’s, Western Union, Moreing & Neal, Mining. 














AIR COMPRESSORS 


with light Disc Valves to recent 
Patents now at work (or on onties) 
indicating over 


135,000 "%"2"500,000 H.P. 


Patent Unloading Device and Output 
Regulator, for Power Driven Plants. 


VENTILATING, WINDING AND 
, GENERAL MINING MACHINERY. 




















K319 
PAGEFIELD IRONWORKS, WIGAN. 
Telegraphic Address: “‘ PageGeld, Wigna.” Telephone: Mo. 4 Wigan (tne 
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If your Staff know they are using 
Absolutely 


SAFE CONTROL GEAR, 


Increased Production will be the 
result. Absolute Safety to the 
Operator is secured by the use of 


SAFUSE « DONLOK’ 


Switch, Fuse & Plug Gear. 





Sole Manutacturers and Patentees: 


DONOVAN & CO., 


47, Cornwall Street, 


“poo tame. BIRMINGHAM. 
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| Coal Economy 


-Of vital interest te Steam users 
fj at. the. present juncture is the 
| B question of Coal Conservation. 


THE MUSGRAVE SYSTEM 


_ of mechanical draught.as applied to. 
Boilers permits of the use of a lower 
priced coal at.a guaranteed saving in’ 
the fuel bill and maintains efficient 
combustion with the maximun results 


We also Manufacture 


FANS & HIGH-SPEED ENGINES for 
driving same to operate on Dust Ex- 
hausting, Drying or Ventilating Plants. 


COMPLETE PLANTS DESIGNED &INSTALLED 


Please send your engu uivies, and expert advice and 
literature will be ‘gladly sup plie id. 


Muscrave & Co., LTD., Engineers 


BELFAST, 

MANCHESTER : 42, Deansgate. 
CARDIFF : 24, Queen St. 
LONDON : Sardinia House, Kingsway. 


NGERING TELEGRAPH, 2nd Edition. 


Telegranis :—CENTIGRAD. 
CENTIGRAD. 
ORNTIGRAD. 
Muserave, HOLBoRN. 


Codes :—Lizeer's A.B.C., 5th Edition ; Ena 














NEW CONVEYOR Co., L™ 


SMETHWICK, BIRMINGHAM 


femgreme Aguwede Sirmingham Telephones 90 Smetnwik, Glaegow Offies: 80. Mitehell Surce: 


Proprietors of the MIDLAND ENGINEERING CO., Birmingham. 





MANUFACTURERS OF ALi TYPES OF 


Conveying & Elevating Plant. 


POOLING AND CONDENSING PLANTS 
in eupetied to rhe pei § a Cosperetane eas Leading Mires 








CRAIN AIN PLANTS, GOAL & ASH PLANTS 


oar ree Pcl Cop Ho tak 
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Oven Furnaces Constructed 
and Fired on the 


DAVIS Patent 


-|.Revergen 


(Regd. Trade Mark). 
PRINCIPLE 


Show a Saving in 33: v 
O 


Gas consumed of 
as compared with any other 
known system of Oven Furnace 
Firing with Town's Gas 








Proof by Demonstration arranged 


Pamphlet gratis 


The DAVIS FURNACE CO 


(Proprietors The Davis Gas Stove Co., Ltd.) 


The Diamond Foundry . 





Luton 
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GIMSON & 


CO. deicester) Ltd. 








ENGINEERS 


Vulcan Rd., LEICESTER, England. 





Telegraphic Address: ‘‘ GIMSON, LEICESTER.” ABC CODE 5th Edition used. 
Telephone Nos. 6, 734, and 1947. 





Will you send us your Enquiries for 


STEEL VESSELS 


Made entirely at our Works, LEICESTER. 


GRIST CASES, 
MASH TUNS, 

HOP BACKS, MALT BINS, 
HOT LIQUOR STEEPS, &c., 
BACKS, for 

&., ; 
es : Maltings. 
or 
Breweries. 





Welding by Electric and Oxy-Acetylene Process. 


Rivetted Steel Tanks and STEEL VESSELS 


For all Commercial and Manufacturing Purposes. 





——- 








WIRE ROPES & 
WIRES. % 


ESTABLISHED 1864. 


TRADE 


HAULING. 


WINDING. 


WINDING ROPES 
HA NG ROPES 
CRANE ROPES 
GUIDE ROPES 
SIGNAL WIRES 


Specialities: 


™ WHITEGROSS CO., LTD. 













Agents for N. & S. Midlands: BIRAM & CO., 29, Euston Read, Londen. 











ALL ELECTRIC 


OR 


ELECTRO-PNEUMATIC 


POWER 
SIGNALLING 


“D.C. ano A.-G. 
TRACK GIRCUITING. 


AUTOMATIC SIGNALLING 
FOR 


UNDERGROUND 


OR 


SUBURBAN TRAFFIC 
A SPECIALITY. 











Electrically Operated Signals, 





THE McKENZIE, HOLLAND & WESTINGHOUSE 
POWER SICNAL CO., Lto., 


68, VICTORIA STREET, WESTMINSTER, 
LONDON, S.W. 1. 





Telephone— 
VICTORIA 4760 (2 lines) 


Telegrams— 
* POWERGIG, SOWEST, LONDON.” 

















re 





SR RS RRS EE Q’WISSS SS OS WL 


DENMANeCOL? 


BOILERMAKERS, 


Caledonian Iron Works, 


GLASGOW. ; 
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Steel Tanks for Storage 


For storage purposes no tank can compare with the 
all-steel tank in point of efficiency, low maintenance cost 
and enduring quelle It neither bursts, burns, rots nor 
crumbles, It is adapted for every storage requirement. 


The Chicago Bridge & Iron Works has for half a century 
successfully solved t uliar problems involved in the 


storage of water, oil, alcohol, molasses, pulp, acids and 
other liquids. The steel tank is immune to climatic ravages 


and lasts indefinitely. 
Use Steel and Build for Permanency 


We also manufacture 
Elevated Steel Tanks—for municipal, actory and railroad service. 
Steel Smoke Stacks—for factories, power plants, &c. 
Steel Coaling Stations—for railroad and dock service. 
Steel Flumes and Pipe Lines—for municipal and factory service. 
Plate Metal Work of all classes, 
The location of our pee in the steel centre of the United States and our branch 


offices on the Atlantic acific seaboards insures prompt deliveries of export orders 
to all parts of the world, 


Write for plans, specifications and prices, and Illustrated Catalogue No. 58. 


CHICAGO BRIDGE & IRON WORKS 
Main Office : Chicago, U.S.A. 


Branch Offices : New York and San Francisco, U.S.A. 
Factories: Greenville, Pa. (Pittsburgh District), U.8.A.; Obicago, Ill, U.8.A. ; 
and Bridgeburg, Ontario, Canada. M185 











[REES ROTURBO 


MANUFACTURING 
COMPANY, Lr. 


HEAD OFFICE & WORKS 


WOLVERHAMPTON 


ENGLAND. 


HIGH EFFICIENCY PUMPS 











Standard Rees Roturvo Patent General Serviee Pump, 
with Rees Roturbe D.C. Meter. 


FOR HEADS UP TO 1i25ft. 





The complete design of these pumps and motors is the 
outcome of our years or experience in this class of work. 
All parts are readily accessible, whilst the wearing parts are 
renewable Performance and workmanship are guaranteed. 


—— MADE IN ALL SIZES. — 





NDON OFFICE—HASTINGS HOUSE, Telegrams—Hydroturbo, Wolverhampton. _ 
NORFOLK 8T., STRAND, W.C. Telephones—900 W'hpton ; 1511 Central, Londoe 











Glacier Anti-F Vietioa Metal Co. 


Walde Road, 
WILLESDEN JUNCTION, LONDON, N.W. 





MANUPACTURERS OF 


Findlay’s Special Motor Metal 











The Standard General Purposes Metal, especially 
tecommended for Electrical Machinery, and for 
General Repair Work. 





BABBITT’S METAL—All Grades. 
a ALSO oat 
WHITE METAL to any Specification or to Sample. 


Gentracters te the ADMIRALTY, WAR OFFICE, INDIA OFFICE, &o 
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BUCK & HICKMAN, FLEXIBLE COUPLINGS 


LIMITED, FOR ALL’ PURPOSES. 

















2, WHITECHAPEL ROD, 
LONDON, E. 1. 





IN _ STOCK. 





lron and Steel. 


BSS 
= eae Bars, Plates, 


“Sitar ane wkdenams CRORE, -TAQODS. 
ELECTRO-METALS LTD. 


LONDON MANCHESTER 


Representative— 
56, KINGSWAY, W.C. 2. 30, CROSS STREET. 


Immediate Delivery. 








WRITE FOR SECTION LIST. 
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CARE costs LITTLE,— 
COAL costs MUCH. 





MILLING MACHINES 





A little care and attention bestowed upon your Boilers costs | 
“something,” but it is practically nothing in comparison 
with the cost of the Coal which Boilers will waste for you if 
you do not watch them. 


One of the chief uses of the “ Lea” Recorder is to help you 
to take care of your Boilers by informing you as to their 
efficiency at all times. 


A 75% efficiency Lancashire Boiler will consume 1028 tons 
of Coal per annum, 


A 60°/, efficiency Lancashire Poiler will consume J 288 tons 
of Coal per annum ; in other words, it will waste at least 
£260 per annum. 








Is it not worth while installing a “‘ Lea Recorder, in order 
to determine and prevent this avoidable waste ? 


Fixed Tob’e Machine or Swivelling Tapie Machine can be supplied ; also Full particulars from :— 


Pump and Bracket, Dividing Heads, and Vertical Attachment. 
CHARLES PURDEN, L>: THE LEA RECORDER Co., Ltd., 
actuate: dt.;-Aireitidilioans, 28, Deansgate, Manchester. 


Telephone : Central 224-5-6. Telegrams : “ Presses,” Birmingham. 
i hie » te enema Ee 
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PATENT 


Water-Tube Vertical Boilers. 





Sole Makers: 


Wl W. H-SPENCER & CO., 


HITCHIN, HERTS. 


Telegrams: ‘‘ ENGINE” HITCHIN. T>lephone: 5 HITCHIY 
London Office: 120, CANNON STREET, E.C. 4. 








ADVANTAGES. 
High evaporative capacity. 
Fuel and upkeep economy. 
Complete accessibility. 
Easy to clean. 

No leakage nor priming. 





STANDARD 
SQUAT 

MARINE and 
LAUNCH Patterns. 





Suitable for Pumping, 
Heating and Ventilating, 
Piledriving, Cranes, 
Laundries and Dairies, and 
Contractors’ Work generally. 








cut vues C0. 
Nr Chesterfield. 


ESTABLISHED 




















| | ARMSTRONG, § STEVENS 4 SON 


BIRMINGHAM. 


| | SPANNERS 
| STANCHIONS 
EYEBOLTS 
TURNBUGKLES 
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GRABBING EQUIPMENT 


(No. 2 SHIPS’ 


DERRICKS). 

















Grab discharging Coal; operated by Ship’s Derrick. 
| Full particulars will be sent on request. 





Priestman Brothers, Ltd. 


Holderness Foundry, HULL, 
3, Laurence Pountmey Hill, Cannon Street, LONDON, E.C. 4. 
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THE METALLURGICAL CO. Lo. 


82, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W 





Werks = 


Walker Gate, Neweastle-on-Tyne 








Ja 





“rapa Ee leaden. MAKERS OF HIGH-CLASS 

1988 & 1989 -_ ALLOYS IN INGOTS TO GOVERNMENT 
«Ingeta™ Moveable on: Tyne, RAILWAY OR ANY OTHER SPECIFICATION 
bet and Sth Contra, 


GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admiralty and War Office 
= ener ‘ ty ar Specifications, of any 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B, 
- , testing 40 tons Tensile, 20 tons Yield and 20-24 per 


SPECIAL BRASS INGOTS 


A. B.C, & G, qualities to War Offices Specifications. 
MANGANESE COPPER, FERRO ZINC, NAVAL BRASS 
Babbit and White Metal Ingots of every desoriptics. 
ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 
52 emmmeed week. 
BEST SELECTED COPPER INGOTS, “M.C.L.” 
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Gandy’s Wood 
Split” Pulleys. 


BEST BELT SURFACE. 
50% better grip than metal. 
ALL SIZES STOCKED. 





INTERCHANGEABLE BUSHINGS. 


The Gandy Belt Manufacturing 
Co., Ltd., 





Wheatland oe SEACOMBE, CHESHIRE. 
Londen, Lice ican aiceee: ae 
"hetero 














ON SON8 


LIMITED 


STEAM, HYDRAULIC, HAN, 


OF ALL TYPES. 


ORANES "er 





Winding and Hauling Engines. Sheerlegs. 


Slipways. 
)}/ ALEX. CHAPLIN & CO., Ltd., Govan, GLASGOw, 











Societa Itauiana Ennesto wey 
per Costruzioni Meccaniche, MILANO (Italy), 


OLD ESTABLISHED FIRM. 4500 OPERATIVES, 


Steam and Electric Locomotives. 
Railway and Tramway Rolling Stock. 
Portable and Thrashing Engines. 








Road Rollers, &c. &c. om 











a 











LARGE STOCK READY 
tsdpde IMMEDIATE DELIVERY 





MAKERS OF STEAM 
ELECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 
SINGLE AND DOUBLE CHAIN GRABS 
STEAM CRANES, NAVVIES, 
PETROL & OIl MOTOR DRIVEN CRANES 
SHUNTING & BREAKDOWN CRANES. 
felegrams:—Oo.ius. Dury. Telephone:— 6.Dunzy 








“SPLIT GRIP” 
COLLAR G75?) 





TRIER Bros. L’ 


| Vieteria Greet, W eertmineter, 6.8.) . 


ee I 


COODALL, CLAYTON & 60. LT. 


Telephone 20384-5. 





Works: LEEDS. 





MAKERS AND ERECTORS OF 


SGREENING PLANTS, PICKING BELTS, ROOFS, BUNKERS, 
PITHEAD GEARS, CONVEYORS, ELEVATORS, BREAKERS, 


STEEL. STRUCTURAL WORK, So. 
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Aczinimenz,’ Lonpos, Telephone :18 and 62 3 navron. 


SPROCKET ano 
TRACTION WHEELS 


ELEVATOR. BUCKETS, 
ete: 
Windmill Lane, Stratford, LONDON, E. | 


Telegrams | 


EWART’S TYPE 
CHAINS. 


ALL SIZES. 
GEO. W. KING, Ltd., 
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Test cuts taken:— 
In mild steel jin. deep rin. feed per stroke. 
In cast iron fin. deep win. feed per stroke. 








JOHN HETHERINGTON a SONS” | 


MANCHESTER. 


Telegrams: 
**Heth,” Manchester. 


12in. STROKE 
HIGH-SPEED 


SLOTTING MACHINE 


Constant-speed Belt Drive. 
4 Speed Changes through Gear Box. 
Circular Table, 2ft. 6in. diameter. 
Slide Movements, 2ft. x 2ft. 
Admits lft. 9in. deep, 4ft. 6in. diameter. 
Will admit 6ft. 6in. diameter with extended tool box. 


Q 276 





Telephone No. 
City 3745, 6 lines. 














GAS aOIL 
ENG/NES 





PRODUCER 


JOHN ROBSON 
Gas PLANT 


. (SHIPLEY)LE 


ons, EN 


WRITE FOR 


ILLUSTRATED CATALOGUE 





AGENTS WANTED 










« INVESTMENT 
coco EXPENSE. 





SIMPLEX patent 
VALVE RESEATER. 


BROMELL PATENTS CO., LTD., 


‘nn ir weagy and by 
J reet, lasgow. 
Alo *s Bath Si Liv: Mise 
















T AiR COMPRESSORS 


Atso 
PUMPS OF ALL KINDS 
® CIRCULATING WATER SCREENS 
Address your 






enquiries = Te 
IRONWORKS 
STER 


| HYTHE BRIDGE 
COLCHE 









OLD QUAY FOUNDRY 
; EXETER. 


SPUR, BEVEL, 


WORM WHEELS 


‘ Sg is ig ly, 
\ [lal 











MOTORS 











E. BROOK, Empress Works, 


Huddersfield. 


Telephone—i0ad & 1688. 


LONDON—11, Queen Victoria Street. Wires—Phasebroo, Phone, Londen. 

















SUPPLIES 


ARTESIAN TUBE WELLS. 


improved Patent Alr Lift 
Pumping Piant. 


LeGrand & Sutcliff 


Artesian Well ani Waterworks Engineers, 
MAGDALA WORKS, THE GREEN, SOUTHALL, 6. W.R. 
Lenden ‘ fflee—i8. Bunhill Rew. B.C. 





lo ao ' - 
| UI [Ancanesite} 
ww 7 | 


eomaaersas 
LASTING AND RESISTING-THE SaFEST AND i} 


| BEST FOR S JOINTS i 





JOHN HUDSON & CO.’S SUCCESSORS, 





Vistoria Warehouses, Mansell, St., Lendon, 


* MITRE, MORTICE, 2 


c 
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Easton & Anderson 


Machinery 


fer Sewage and Water Werks. 
11, Tethill Street, LONDON, 3.W. 
Werks, READING. 


FORCED DRAUCHT FANS FOR 
STANDARD SHIPS. 
MINE VENTILATING FANS. 
HICH SPEED SILENT ENCINES. 


iN STOCK OR IN PROGRESS. 


BUMSTED & CHANDLER, LTD. 
HEDNESFORD, STAFFS. 


W. P. BUTTERFIELD, kid 


Galvanising and 
Tank Werks, 


Shipley, Yorks, Eng 
Ask fer Ne. 7 List 


See eur advi. last anc 
wext week. Qi‘ 














Gast Iron & G.M. Cocks 
For GAS, STEAM & WATER. 


BRITISH STEAM SPECIALTIES 


Whart Street, LEICESTER. Ltd. 


GILLESPIE & BEALES 
Amberley House, Norfolk St., Strand, W.C. 
Hoists. 


Mining 
STEAM & POWER PUMPS 


Naph olasses, 
Lime, Feller Food. ‘Been Wells, &e 
AIR COMPRESSORS. 
See our Illustrated Advertisement every fourth week. 
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Fireproof Buildings 
are positively necessary 


No mere act of insurance against fire can prevent fire and the consequent 
loss from disorganisation of work. But the use of “ ASBESTILITE” 
and “ EVERITE ” Asbestos-Cement Building Materials provides a 
real safeguard against fire, no matter how flerce. 


THEREFORE, MAKE SURE AT THE OUTSET 


by specifying either or both of these two world-renowned materials for 
all building purposes, interior or exterior; walls, ceilings, panels, 
partitions, or roofs. They are each positively and always fireproof 
and weatherproof ; ; proof against acids or chemical fumes ; non- 
conductive ; immune from condensation, and a perfect insulator 
against heat and ccld. 


Everite & Ashestilite 


ASBESTOS-CEMENT BUILDING MATERIALS 
(British Made) 
give everlasting wear, requiring no upkeep charges and no 
depreciation fund. They are the cheapest, most durable, 
and most satisfactory ies and building materials known. 
UNRESTRICTED SUPPLIES AVAILABLE. 
Illustrated Catalogue, Quotations, Samples, full particulars, &c., from Sole Manufacturers, 


BRITISH EVERITE&ASBESTILITE WORKS Ld. 


29, PETER STREET MANCHESTER, ENGLAND. 
Cables: “Evertre, MANCHESTER.” Telephone: 7790 City, Manchester 








“Obtain a _ sample of 
EVERITE 


| and convince yourselves | 

that it is not merely 
waved but is truly 
and scientifically cor- 
rugated to a great 
depth. The whole 
strength of the sheet 
lies in its depth of 
corrugation, and in this 
respect “ EVERITE ” 
is pre-eminent. 








All codes. 








FLEMING & CoO., in 
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MARSHALL, PS 
| f Engineers, 
I MOTHERWELL, 











Contractors to 
the Admiralty, 
War Office, &c, 


Electric and Hand 
Travellers, 
Electric 

Wharf Cranes, 

Loco. Steam Cranes, 


450-Ton Four Motor 


NEWCASTLE-ON-TYNE OFFICE— 
1, St. Nicholas Buildings. 


LONDON OFFICE— 
89, Victoria Street, 











THE HULL GENERAL PATTERN 
MAKING WORKS. 
Quotations given for every description 
of Pattern Making for Engineers, Iron 
and Steel Founders, Ship-builders, &c. 
On Admiralty List for Steering Wheels. 


58, STRAWBERRY STREET, DRYPOOL, HULL. 
Central Telephene 107Y. 











LACY-HULBERT & CO., LTD., 


‘91, VICTORIA ST., LONDON, S.W. 
Telegrams : Pereussive, London. Telephone ; 944 Victoria. 


Compressors and 
Wacuum Pumps. "4s 


“ HOBSIL” 


INSULATING BRICKS 


ELECTRIC FURNACES, 
CAS RETORTS, OVENS. 


~_ 











HOBDELL, WAY & CO., Ltd., 


124/7, Minories, LONDON, E. 1. 

















HENDERSON & GLASS 


eee 


MALLEABLE IRON a STEEL 


| ay Rh ah ad yl yt He 
se St WO a B..- te 
~  iaander waabamie tae 


PLAIN AND CHEQUERED PLATES 


Westminster, 8.W. 1. 
BOILER & VANK PLATES. &c.. in ison nnd Semone Stocl. 


THE COIL CLUTCH CO., LTD., 


Phenix Works, JOHNSTONE, SCOTLAND. 


Manufacturers of 


COIL FRICTION CLUTCHE 


Hauling, Winding, Stamping, 
Pumping, Grinders, 
Compressors, Exhausters, 


ROLLING MILL 
REVERSING GEARS 


Gas Engines, Electric Motors, 
Motor Cars, 


MARINE REVERSING 
GEARS. 








fer all purposes, 
powers and speeds, 









































SSQMAHY 


+ |I s 


eS ft-it J 


Reversing Gears for internal Combustion Locomotives, to suit all 
newer. Otutsh-eontrelied Speeding Gears alco supplied. 
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SIR WILLIAM ARROL & CO. Ltd. 


DALMARNOCK IRONWORKS, BRIDGETON, 
a Crane Dept., “ = 


) Parkhead, Glasgow. GLASGOW. 
art iat ‘ 


CRANES, 


ELECTRIC, STEAM, 
HAND, AND HYDRAULIC. 





















ff 















MAKERS OF 


= j Teenie Rackiany. 





LONDON OFFICES— 








PAINIC RTAMDING PRESR 















SOCIETE ANONYME DE CONSTRUCTION 


| |LA BRUGEOISE & NICAISE-DELCUVE 


MANUFACTURERS OF 
RAILWAY ROLLING STOCK & EQUIPMENT. 


STEEL CASTINGS, AXLES, TYRES AND FORGINGS. 
ALL STEEL CARS FOR ELECTRIC jRAILWAYS.— PRESSED STEEL HIGH CAPACITY WAGONS.— WHEELS & AXLES, &c. &c. 








Works: BRUGES and LA LOUVIERE. London Office: ARTHUR W. NYE, 
BELGIUM. 62, NEW BROAD STREET, E.C. 














THE CONSOLIDATED BRAKE ann ENGINEERING CO., LTD., 


MANUFACTURERS AND SUPPLIERS OF 


THE AUTOMATIC VACUUM BRAKE. 
IMPROVED CYLINDER. 








Acoma: C.B. SOLID 
DRAWN STEEL 

PISTON SEAMLESS 

BALL VALVE. CASINGS. 





Standard Piston adhered to, enabling existing apparatus to be fitted with these 


LATEST IMPROVEMENTS. | 
15, DEAN’S YARD, LONDON, S.W. 1. 2 


Telegrams: “Vacuo, Vic, London.” Code: ABC, 5th Edition. *Phone: Victoria 3987. 


SHAF TING. 


GOVAN SHAFTING & ENGINEERING GO., LTD., GLASGOW. 


Phone: GOVAN 653-654. Telegrams: ‘“ PEDESTAL, GLASGOW.” 
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THIS (patent) PUMP BUCKET SHOULD INTEREST YO[J 
(for Boiler Feed and General Service Pumps). a 
Duty. 


7 Greater Eilicloncy. 
| No Scoring of Chambers. 








CONTINUOUS RINGS — 


| Temperature up to 250°F. 


| An Additional Factor of Safet y 


_| THREE MONTHS’ FREE 
TRIAL. 


Thousands in use and giving 
universal satisfaction. 


Our other Manufactures 
include : 


VALVES, JOINTS, GAUGE GLASS RINGS, SHEETS, WASHERS, ETC. ETC. 
Write for Catalogue “EN.” 


DEXINE, Ltd., “Si.c2t” LONDON, «. 15. 




















HENRY WOOD & CO., Ltd. 


SALITINEY, near CHESTER. 


CHAIN AND ANCHOR MANUFACTURERS, 


Works adapted to make up to the LARGEST SIZES. 


LARGE MOORINGS A SPECIALITY. 
BATTLESHIPS’ CABLES & GEAR. 


Forgings, Crane Chain, Chain Slings, and all kinds of 
ANCHORS, MOORING & CABLE GEAR. 


WOOD'S “VIKING” STOCKLESS ANCHOR 


Standing Contractors to the British Admiralty, Trinity House, and Public Bodies, and 
CONTRACTORS TO ALL FOREIGN GOVERNMENTS. 


























Stratford, 


Sé rae —_— — 2 aad = ee 
LONG—— LIFE —— FEATURES 
1. STRAIGHT, STIFF, SHAFT, DIRECTLY DRIVEN & BALANCED. 
2. GEAR & CRANK PIN LOADS TAKEN CLOSE UP TO RIGID BEARINGS. 
3. DOUBLE FEATHERS THROUGHOUT, POSITIVELY SECURED. 
4. NO THRUST ON SHAFT FROM SLEWING CLUTCHES. 


BEDFORD-ENCINEERING 
COMPANY 





HIGH SPEED FACE MILLING CUTTERS 


Save Money and Reduce 
Cost of High Speed Steel 
Cutters by using Cutters 
—with inserted blades.— 
BRITISH MANUFACTURE. 


Interchangeable Inserted 

Blades can be used for Smaller 

Cutters when Worn. HIGH 
DRIVING POWER. 


BEDFORD ENGLAND. 




















All Sizes from 2}in. Diameter in face and Gin. in Side and Face. ©? SC!AL TERME TO THE TRADE 


GRIMSLEY & CO., LEICESTER, LD. 


St. George's Works, QUEEN ST., 


LEICESTER. 


PROCTOR’S Patet SHOVEL STOKER 


MOVING FIRE-BARS 


Give Economy in Fuel.j Increased Steam Production. Smoke Abatement, 


PROCTOR’S COAL ELEVATOR 


RAM FEED BOOT. 


Pesitive Feed of Coal te Buckets. No Jamming of Hlevater. 
Wear and Tear reduced to a minimum. 














Write for Iustrations and Particulars— Ta 
JAS. PROCTOR, K.td.. Hammerten St Ironwerks, BURNLEY 








OOOO SD: OOOOOOOOOOOOOOOOOOOOOO OOOO OS 
© 

© 

Vs ab > >be @ : 
Op: «_ bw oars 
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Dagenham Dock Foundry, 


Phone: 


RAINHAM 103. LONDON AREA. "7 


ashe a dig ‘ig ii 
y WOOOOO < OOOO i.e 











ROMS AAEM POL PRARGE! SOGIETE Uli PAasROMONWEAMENUS A LA VADOMBEARION{ 
BEB LE LoRA, FA, 


Speciality—FACED and BRIGHT NUTS. 
LIST8 ON APPLICATION. 


USUAL STOCK 1000 TONS. 
JAMES WILEY & SONS, Ltd., 


DARLA STON. 

















of Highest Quality Only 
IMPROVED Fire-Box Stay TAPS 
FOR Loco CROWN STAYS, &c.. 
iM PROVED TUBE PLATE TAPPING APPARATUS. 
Toe pr inwantd Description of iphone 2 age 


(16 YEARS MANAGER AT SIR JOSEPH WHITWORTH 2.Cos) 


BRITANNIA WORKS. ORDSALL LANE , SALFORD. 
MANCH aoe. 


GARDNER OIL, GAS & 
SPIRIT ENGINES. 


L. GARDNER & SONS, Ltd.,Barton Hall Engine Matis MANCHESTER 


HEOREM, PATRIOROFT. 
{Ere NDON: S87, 














She BSGOW s 1%, St. are 


NEWCASTLE 2 Milburn hi vse ( = <? A). Neweastle-on- erent 


AULD’S Patent Steam Reducing Valves. 
AULD’S Patent Surplus Steam Valves. 
Patent Full-bore Steam Reducing Va" ~* 


DAVID AULD & SONS, LTD., TEs * 
legram ~—Reducing, Glasgow. © X17 Whitevale Foundry, @ 
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SMOOTH-ON 


TRADE«MARK 


BEWARE OF IMITATIONS, . 


IRON CEMENTS 


manent repairs of steam, water, or oil leaks on 
— ph pre castings, boilers, engines, tanks, etc. 
Every engineer and foundryman should 
have a copy of our new 144 page illus- 


trated instruction book. It is free. 


LARCE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVERY 














NDON. 
A. Pullen &Oo., | A. Dawes & Sons, Ltd. 
Meet darleyford food, 131, London Road. 
Vi ii 8.E.11. HULL. 
. Lid., ; 






FF. 
" A. E. Smithson & Co. 
10, Strand Street. West Bute Street. 






LASGOW. 

Andrew McLean & Co., 

; 109, Main Street, 
Street West. Bridgeton 


WALTER P. NOTCUTT, LTD., 
8, White Street, Moorfields, LONDON, E.C. @181 























MOTOR 
ROLLERS. 


. 13 to 14 tons. 
} Petrol or Paraffin. 
Huadreds in use. 


Hundreds requisitioned by the 
Allies during the War. 


Large Output. 
Quick Deliveries. 


Bar fordePerkins 


LTD. 


PETERBOROUCH. 











Serr 
8 Ton Road Roller. 





FAWCETT, PRESTON & CO., Lid., 


Engineers, LIWERPOOL. 


@elegrams: Faworrr, Livarroo. 
Codes used: ABO (4th and 5th Bditiens), Al and Western Unien (‘‘ Universal” and “ Five-Letter” Editions). 
London Office: 68, VICTORIA ST., S.W.1 


Contractors to the Admiralty & War Office. 
_ MAKING PLANT of all 
nds. 


Complete Factories supplied. 


SEA WATER DISTILLING Plant. 


DISTILLING and EVAPORATING 
PLANT for all purposes. 


HYDRAULIC BALING PRESSES. 
Bele Makers sf CYCLONE and 
GRID PRESSES, and of Fawcet:'s 
ek 
nue. - 

EXPLOSIVES PLANT. 

NITRATE-MAKING PLANT. 


MARINE and STATIONARY 
ENGINES and BOILERS. 


PUMPING MACHINERY 


for Towns Water Supply. 
COPPERSMITHS and BRASS 
FOUNDERS. 





Sextuple Effect Sea Water Distilling Apparatus. 
— 











UR BOOKLET on Insulating Varnishes 


and Compositions gives valuable technical 


Insulating Varnishes. 
information on the application of these 


materials Copies gladly sent to Electrical 


Engineers and others, and enquiries for our special Stoving 
and Air-drying Electrical Varnishes, etc., will receive 
expert attention. 


JENSON & NICHOLSON, Ltd. 


GOSWELL WORKS, STRATFORD, LONDON, E. 15 
(Established 1821), 














CLIFTON & WADDELL. 


Oldest Established Firm in Scotland of 


METAL SAWING SPECIALISTS, 


HIGH-SPEED MACHINE TOOL MAKERS 
JOHNSTONE, near. GLASGOW. 

BAND SAWS, 

CIRCULAR SAWS 

HOT SAWS, 

DISS SAWS, 


BEST AND MOST 
UP-TO-DATE 
DESIGNS 


Over 1000 
Machines 
in use. 





Patent High-Speed Cireutar Saw. 












STONE'S “ALLIGATOR” 
FLEXIBLE STEEL BELT LACING. 


Nothing needed but a Hammer. 


J. B. STONE & CO., Lrv., 
185, Finsbury Pavement, 
ih London, E.O. 
me free a sample of ‘‘ Alligator "’ 
Lacing, which I i 
Prores agree to test in 





SPOR eee eee meeeesesesseseuseeeseee 


POCO Ce moe eee roe seesecessoceccccenscecesce 








DRAWING OFFICE MATERIALS 


YOU CANNOT GET THE BEST 
RESULTS IN YOUR OFFICE UNLESS 
YOU USE THE BEST MATERIALS 


“B.C.” TRACING CLOTHS 


ARE UNSURPASSED FOR CLEAR- 
NESS & EXCELLENCE OF FINISH. 











May be obtained from any recognised Drawing Office Materia! Dealer, 


Or from the 


“as: B. J. HALL & CO., Ld., 


CHALFONT HOUSE, GT. PETER ST., 
WESTMINSTER, S.W. 1. 


G51 

























BRICK and TILE and 
SANITARY PIPE MACHINERY, 





APPLY— 


PULLAN « MANN, 
Cambrian Works, LEEDS. 


Tetegraas-OAMBRIAN LEEDS, 4 8B © Godse, 8b Bitiog 
Catalogues on applieation 2se8 
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HEAD OFFICE : ~ TELEPHONES : 
REE <tt> Mince nkishinvnbheheneanasinasbesans as ikpacniecabtaakeostietenseheop Local Avenue 

Leadenhall Street, pido Asan 
sore} ELECTRIC == 


| 


HAYWARD-TYLER « C°: | 




























ARC WELDING 


Manufacturers of the A.W.P. Coated Elec- 
trodes for Arc Welding. Fluxes adjusted to 
suit your plant and material. 





Specialists in Alloy Electrodes to deposit High 


Tensile and Special Steels for the repair of 
Crankshafts, Gear Wheels, Axles, etc: 


Complete Plant and Equipment designed and 
supplied for Electric Arc Welding. 


“A.W.P.” Electrodes and welding materials 


are manufactured under Patents Nos. 


21822/1914 ; 14468/1915 ; 109,321, 
109,652, 116,308, 5260/1917; 119,096 
| 119,279, 130,206/1918; 3642/1919; 


4848/1919 ; and do not infringe the patents | 

| held by other firms. Any statements to the | 
contrary made by interested parties should | 
at once be communicated to the Company. 


PUMPS 


FOR ALL PURPOSES. 





Iiustration shows Hayward-Tyler's 14° x 12* x 14* 


Standard Pattern Oil Cargo Pump. 


HEAD OFPICE : (WORKS : LUTON, BEDS.) 


99, QUEEN VICTORIA ST., LONDON, E.C. 4. 























JOHN SPENCER & SONS, LT? 


Newburn Steel Works, NEWCASTLE-ON-TYNE. 


BSTABLISHED 1310. Telegrams—Newburn, Newcastle or Londen. 
Lendon Office: 32, VICTORIA STREET, WESTMINSTER, S.W. 


Contractors to Admiralty, War Office, British, Foreign, and Colonial Railways, &o. 
STEEL MANUFACTURERS. 


SLABS. BLOOMS. BILLETS & BARS. FORGED & HYDRAULIC PRESSED 
CRANKSHAFTS. CRANK & STRAIGHT AXLES & FORGINGS. 


ROLLED STEEL SHIP & BOILER PLATES UP TO 13 FEET WIDE. 
















$.M. & CRUCIBLE STEEL CASTINGS 


Up toe 30 Tons. 
TOOL GPESL. SPRINGS. BUFFERS. FILES. WAETENEYE.QMTW8 PAT. BTORKLEGS ANNO 








™ COCHRANE HAMMER 


for working by 


STEAM orm COMPRESSED AIR 
TO SUIT ALL MODERN FORGE REQUIREMENTS. 


Supplied to British, Colonial, and Foreign Govern- 
ments, also Leading British and Colonial Firms. 































SINGLE COLUMN. 





DOUBLE COLUMNS. 


—_———— 






CAST IRON CAST IRON, 








or All sizes 
COLUMNS, 30 cwrt. 


All sizes from 
26 cwt. upwards 








SEND U6 YOOR 





(NQUIRIBS. 
ESTABLISHED OVER 70 YEARS. 


JOHN GOCHRANE (sarrneap), LIMITED, 


BARRHEAD, near GLASGOW. 


Gedes: Ragineering. ‘Tol tad Mathenk A B'S (tke Baition), Licber's Standard. 
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DERRICK CRANES 


- 4 
i AS We Se ig Pl : f 
PRS OES ee ee or 
dla. ite oon “1 my " 7a 
: oye : yt 
‘ + Tk wa oF : 


ELECTRIC 
Steam or 
Hand Pewer. 





—_—_—_ 


Over 3700 
fmade and sold 
te 
Builders, 
Quarries, 
Contractors, 
Structural 
Engineers, 
Shipyards, 

&c. 


GRANES. 
WILLIAM MORGAN & CO., Led. 





STEAM LOCOMOTIVE 

















=> 


y 


4 STEELCOMPANYorSCOTLANDJS= 
EE sirmENS (i) process }t™ 


Wi “Se Est Fags ¥ 1872 + nate 
lt EXCHANCE SQUARE, GLASGOW. 
ao Arr = <¢ 4 
HALLSIDE, NEWTON, a 1 
w BLOCHAIRN,GLASGOW, 


hoe wana, CON 


a. 


WORKS OFFICES 
T 23,ROYAL EXCHANGE SQUARE, 
CLASGOW I~, 


9,MINCING LANE ,LONDON 
RACTORS TO re 


, anne 


Manufacturers of 
Plates for Ships, Boiler and Bridge-building, 
= gist my Fh Bars, Tees, od all forms of Sectional Bars 
required for constructive purposes. — : 
CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, ny 8 Rudders, &c. 
of eve’ lescription. 
Ro pp ag tc ma requirements of Home and 
TY RES—Locomotive Suasiede and Wages, to all requirements. 
SPECIAL STEEL > all kinds used for constructive purposes. 














Engineering 
Purposes. 


FROM A FEW 
POUNDS WEICHT 
UP TO 2 TONS 
EACH. 








JOHN TICKLE & CO., 


































Si KILWINNING, SCOTLAND. Wrarg ey Machined or 
wi ESTABLISORD 1868 = |) WEST BROMWICH. aiuaieaeaeaniaia 
my | GARNER, TELFORD & HARDMAN, i 


SOLE MAKERS OF THE 


“Burton” Patent Oil S. arator for Exhaust Steam. 


Also ALL MINDS OF RIVETED & WELDED WORK, 
comprising Tubular Air, Water or Gas HEATERS & COOLERS. 
Steam Heated DRYING or HOT PLATES. 
Vertical and Horizontal BLEACHING KIERS. 
Bingle and Double Cased Vertical and Horizontal VULCANISERS. 
AIR RECEIVERS. Surface and Jee CONDENSERS. 
EVAPORATORS, STILLS, DIGESTERS and RAG BOILERS 
of all descriptions. STORAGE TANKS. G82 
All Classes of CHEMICAL PLANT requiring Pressure or Vacuum Tight Work. 


RUN “YOUR PETROL ENGINE on 
PARAFIN, NAPHTHA, SUGAR SPIRIT, 




















&c., and get the same 
work at halt the cost, 
?- or tor BOATS, WAGGONS, 
TRACTORS, STATIONARY, 


THE BINKS 


VAPOURISER and 































FITS! ANY 
ENGINE, CARBURETTOR. 
CONSTANT Hi: cay Steer spoon. 
REPEAT ORDERS. sy i gp dutereting Literature en application | 
Cc. BINKS, LITD., ECCLES. 
te GASTINGS sco 
CRADE DESPATCH. 


IRON, MALLEABLE IRON, STEEL, BRASS, GUN METAL. 
PENNEY & CO., L'™ ENGINEERS & FOUNDERS, | INCOLN 


mmo 
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~ The 
“LOCHRIN’ 


PATENT UNCLIMBABLE 
STEEL PALISADING 


Y, 











Owing to the anique form of the uprights 





7 this is a particularly strong and rigid fencing 
~ —a fencing especially suitable for en- 
- closing ~ Sia Mines, Quarries 
- and all prohibited areas. This _palisa- 
- ding is supplied with either splayed or 
- pointed tops, making the fencing of a very 
. unclimbable nature. The erection can be 
2 carried out quickly by unskilled labour. 
= While this fencing is of exceptional 
a weet, aie not expensive. We can 
~ give early delivery. 

~~ ou should write for further jiculars 
| sod psi fost ns 








"BAING CI? 
LOE RN ORS Sor zAnD 


4 SS 
J, S 
‘ 











_evi THE ENGINEER June 27, 1919 


THE HORSELEY BRIDCE & ENGINEERING GO., Lo. _- —__—— 
an tseen Omen ak t exe binonpy rye HE NDRY "THESE ILLUSTRATIONS are nial 


ee ee Works and Bead Ofees: [_\ FROM A SINGLE STRAN, scale. They show the striking advan 
y "AND ce 
fi, VICTORIA STREET, WESTMINSTER, S.W. ... TIPTON, STAFFORDSHIRE, ENGLAND. bs BELTING sade by. Hendvja" new patent  Fiexiie 


construction over the old st 
Ironfounders and Manufacturers of Structural Iron and Steel Wok. rhea ir 
Cast Iron and Steel Tanks and Pressed Steel Flooring. 














HENDRYS’ Laminated Leather BELTING is now guaranteed to give eff. 
cient and satisfactory driving over Pulleys One-HALF and even Two-Turrpg 
smaller than is practicable with any other type of flat belting. . | ‘The 
remarkable Flexibility of HENDRY BELTING ensures perfect distributioy 
of load over the driver and driven pulleys. Booklet and Prices on request, 


| HENDRYS’ | = 
ay ara 
SS 

















[ JAMES HENDR 
252 MainStt 
GLASGOV 














HIGH SPEED 
TWIST DRILLS, 


We can give You Prompt AT att 
<7 wane ef Bridges, Piers, Viaducts, Cranes and ‘Roots for the English, of High Speed Twist Drills from 
Gas Plant, panos | ae &o. 183 Stock Ask for STack List 


' Telegrams J. STEADE GC? L@ 3 


© Steadfast 


IRC. CHPRESSING] oe MANOR WORKS agian 
TINERY/= | ARCHIBALD EDMESTON & SONS 


‘SERVICES 
—— CAWDOR ST., PATRICROFT, near MANCHESTER. _LIMITED. 


SHIONI PNEUMY MATS) 300 000 HP. an, fowr 


ET EJEC TORS 6 gulomalically AT WORK. Textile Machinery, and 
SEWAGE, SLUDGE. 3 Mine Gearing 


( SSE p Ap IETS anges fuera, 


LMM (> 


Tale Nt 
"16, Vicloria Strect. S IONDON. SW, see 


FOR STARTING 


GEORGE JONES, LTD.‘ “Marr Se 
Lionel St., BIRMINGHAM. F + f CTI 0 a C LUTC H. 


Send for Price List and description. X1448 














= 
: 


TTT a | 














Telephone 1003. Tel. Address: ROLLING. 





ae WHO , SOAP & CHEMICAL PLANT. 
| ‘CHILLED ROLLS: p._.._ ARTESIAN WELLS. 


AND 
Punping Bagiaes 2 and Machinery 


ROLLING MILLS for all METALS | “SMe ur rows « 








TNT Aes OP) DIRECT GEARED RAM PUMPS. CASTINGS OF ALL KINDS. 
OXY-ACETYLENE = 4 

Pon cae en ore E. TIMMINS & SONS, dg ies 
WELDING & CUTTING PLANT MANUFACTURERS Bogineers and Iron Founders, 
COMPLETE EQUIPMENTS. BLOWP/PES A SPECIALITY. BRIDGEWATER FOUNDRY, . 


Buk GOWAN. WILDCC°? it. RUNCORN. arr 
‘HURST S* B/RMITINGHAM On Admiralty List. Nis 
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PETTER SEMI-DIESEL CRUDE OIL ENGINE DRIVING DYNAMO. 


PETTER OIL ENGINES 
STAND-BY PLANT. 


@ Petters Limited are frequently consulted by users of a central station 
supply who need stand-by plant. 


q A stand-by installation is not an unnecessary precaution. It is dictated 
by prudent business considerations and is a sound commercial proposition —an 
insurance against heavy contingent loss. 


@ In many industries a cessation of supply even for a few hours 
is disastrous. In some it involves costly damage to plant and in others it 
endangers life, as in collieries where ventilation may cease and men be left below ground. 

@ The requirements of a satistactory stand-by plant are :- 
Low first cost. 
Ability to start instantaneously. 


Small floor space. 


eS i 


That it can be tested at frequent intervals as a matter of precaution, without 
involving costly or laborious preparations. | 


Oo. It must use fuel which can be conveniently stored and does not deteriorate in storage. 


@ Every one of these characteristics is possessed by the Petter Semi- 
Diesel Crude Oil Engine, which is the ideal prime mover for driving stand-by plant. 
It is instantly ready and a knowledge of its running can be easily acquired by the 
ordinary steam or electrical charge hand. 








Write for catalogues to 


PETTERS LIMITED, 


Head Office: 73, Queen Victoria Street, London, E.C.4. Bristol Office: 140, Victoria Street. 
Glasgow Office: 163, Hope Street. 


Marive Agents for North East Coast :— Messrs. Scott Gunn and J. C. Gunn, 27, Qsayside, Newcastle on-Tyne. 


a |* 





AUCTIONS 


Fuller, Horsey & Co.’s Advertisements 
Continued from Page cxiv. 


By Order of the SALT UNION, LIMITED, who are 
reorganising their Works for Peace Production.— 





uller, Horsey, Sons and Cassell 
= instructed to SELL by AUCTION, in 
Lots, the Premises, at the VICTORIA WORKS, 
NORTHWICH, CHESHIRE, at an EARLY DATE, 
MODERN CHEMICAL PLANT, 
including 9 M.S. MIXERS, 14ft. dia., 11ft, deep, con- 
structed of tin. plate, with agitating gear, each driven 
by an Sin. by 12in. steam engine. 

12 M.S. CRYSTALLISERS, 15ft. dia., 2ift. 9in. 
deep, constructed of jin. plates, with agitating gear 
and cooling coils. 

DITTO, 12ft. dia., 15ft. deep, constructed of 


$/8in. pistes, 
3 M.S. ILUTION mage 25ft. by 10ft. by 
6ft. Sin. m... with agitating gear. 
2 M.S. LIQUOR TANKS 3Oft, by 10ft. by 4ft. 6in. 
and a Ditto, —, al 12ft. oy _ Sin. 
DITTO, 7ft. dia., 12ft. 
BOILERS. ‘oft. dia., Soft. 


5 BENNIS SPRINKLING TYPE STOKERS, with 


elevators. 

2 Sets of GREEN'S ECONOMISERS, 280 tubes 

STEEL CHIMNEY, about 120ft. high. 

A 200K.W. GENERATING SET with 220-volt 
DC. Senne. by Mather and Platt direct coupled 
to a Compound High-speed Steam ine. by 
Howden. 

4 102-K.W. DITTO. with 220-volt D.C. Westing- 
house Generator driven ig ~ High-speed Howden 


— with Switchboards, 
123 B.H. HORIZONTAL STEAM ENGINE 
sin. oie, i0in. stroke. 
7 VACUUM up to 16in. by 12in., 6 Belt and 
1 Steam-driven and numerous small CENTRIFUGAL 


PUM 
2 WIER ag 8 pure, 8tin. aS 24in. 
: CAMERON TYP. E PUMPS, Stin. to 6tin 
DUPLEX 58S UMPS, 25in. by in. by 
15in. a. aa wy, 9tin. by 15in 
20 ATSON LAIDLAW  Water-driven 
with Central Discharge Valves, 


long, 


CHINES. 
3 STEEL PLATE CONVEYORS, 85ft. long each. 
3 DOUBLE-ACTING BELT-DRIVEN MASSECUITE 


‘UMPS. 

64 ELECTRIC yore F mene 5 to 100 H.P., 
220-volt D.C., with Stai 

About 360 TONS STEEL EE, and Uprights. 


», large quantity of 
Valves, Laundry 


d catalogues had (when 
of HORSEY. and CO., 

Mechanical “Auctioneers and Valuers, 11. Billiter- 

square, 3681 1 





TO ENGINEERS AND OTHERS. 
Owing to completion of Government contracts, the 
WEST END AUTOMOBILE CO. have instructed 


Messrs. 
radshaw Brown and Co. 


mers, George F. Nye and W. ~ Meyers), 
to SELL — PUBLIC AUCTION, in Lots 
TUESDAY y Sth, 1918, 
the oe 


the tram route, Surbiton Station to 

THE CONTENTS OF THE WORKS, 
comprising nearly new MACHINE TOOLS, comprising 
Five lin. Bar Southworth Capstan Lathes; THIR- 


Joyce aes Askwith; MITZI 
MACHINES, by Denbigh, Muir — Co., and Perkins ; 
aoe. Cutting. off tae, by ill Falls Co.: 


Forges. 

GENERAL STORES and STOCK, consisting of Mall: 
heads, Milling Runners, Twist and other wt 
Stocks, Dies, Nuts, Bolts and Belting; TWO CAM- 
BRIDGE PYROMETERS : Phosphor Bronze Po mo 
and Shavings, Aluminium Bars and ge _— 
tension Steel, quantity of Scrap Iro uantity 
Engineers’ Loose Tools, Fixtures, Fittings. OFFICE 
FURNITURE and Miscellaneous Effects. 

Can be viewed privately by orders. Public view 
day prior to and morning of sale. 
Catalogu be obtained on 
the AU ‘UCTIONFERS* OFFICES, 
buildings, London, E.C. 3. 


By Order of Messrs. G. Peckham and Co. 
THE STAINES PROJECTILE ‘FACTORY, STAINES 


MIDDLESEX. 
On WEDNESDAY, July 1€th, Mg and following 


days, at 11 a.m. each 
radshaw Brown. - ‘and Co. 


will SELL by PUBIAIC AUCTION, in Lots, 
. on the Premises, as above, 
the whole of the CONTENTS of an exceptionally well- 
equipped 


» ENGINEERING STORES, 


imchuding about 
74 tons of 28 per cent- TUNGSTEN STEEL, in-useful 
sections, nearly 1000 HIGH- SPEED TWIST DRILLS, 


mostly new, up to 2in. diam 
EMERY WHEELS, CARBORUNDUM WHEELS and 


brass cocks, AVERY WEIGHING MACHINES, 300 Ib. 
steel yards, ball bearings, cast and mild steel, gas 
and steam pipe fittings, hack saw blades, tans and 
reamergs milling hobs, centre bite. Also 

&e., 


PLANT, MACHINERY, 


comprising 
TWO HYDRAULIC ACCUMULATORS, 

— hae ~~ 44in. by 6ft., one 6in. by 6ft., 1500 Tb. 

; FORTY- EIGHT 5-ewt., ONE 20-cwt., 
ONE. 2. cn. and ONE 5. 

MORRIS CHAIN BLOCKS ; 
ght Se A geared traversing runways for use with 
chain 
LIGHT RAT WAY TIP and OTHER TRUCKS; 

FIVE ASQUITH and OTHER DRILLING 


A 
Hardening amon, Annealing Fur- 
nace, and Blow 
FIVE 6in. CENTRE ee ELECTRIC 


GR. 
One new 7in. Milling Machine, Dividing Head, One 
Saw-sharpening Machine, Hydraulic Leathers, Bass 
—. Hand Trucks, Door Bolts, Sheet Brass and 
Gas Fires ; 
TWENTY-SIX GALVANISED IRON and TIMBER 
BULLDINGS, 
used as offices and — ranging in size up to 95ft. 


LARGE QUANTIFY 1 OF orFice FURNITURE and 


including large oak desk, ae chairs, tables, &c. 
On view privately, by orders, and two days prior to 

sale.—Catalogues on the eens 
I 


the premises, and 
Billiter-square- 
3230 1 





Blacksmiths’ 


to and mornings of 
and at the AUCTIONEERS, as above. _ 


= 





PREMISES 
(For Sale, or To Let, or Wanted). 





‘OR Basie. SHIPBUILDING YARD, Well Equipped 

with modern =. capable of turning out 

00 tons deadweight ; now in active 

operation on profitable orders. Advertiser invites 

proposals from shipowners copoly Principals ay. 
deait with.—Replies to S ee care Walto: 

and Co., Solicitors, 101, Leadenbal l-street, Loodon. 
EC, 3 3978 1 
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AUCTIONS. 


AUCTIONS 





MONDAY, JULY 7th, 1919, AND FOUR FOLLOW- 
ING DAYS, 


HIGHLY IMPORTANT DISMANTLING SALE OF 
THE CROWN TUBE WORKS, WEDNES- 


BURY. 
ie 


Duncan J. Shedden is In- 
to DISMANTLE and SELL by 
PUBLIC NUCTION. . Lots, on the above dates, on 
the Prem of the 
KS, WEDNESBURY, 
bject t Conditi Of bale to be, rinted™in the 
subject to Conditions le i 
Catalogue, the EQUIPMENT E well-known 
essrs. JAMES ] RUSSELL and SONS, Ltd., 


concern of 
pr 
THE ERECTIONS AND PLANT vi DOWN FOR 
THE MANUFACTURE W.I. AND STEEL 


ITTINGS, TELEG PH, TRAM- 
ECTRI LIGHT POLES. STEAM 

TOOLS, STOCKS, DIES, 
| which coat 


war gaged and Ft icecat HP. 

SS ee HORIZONTAL ENGINES, J. and 
PS ... E LANCASHIRE BOILERS, 30ft. by 9ft., by 
FIVE LANCASHIRE BOILERS, 30ft. by 8ft., by 


John Thompson. 
» FOUR RICAL HEATERS, FEED PUMPS 


CYLIND: 

oo the mains of Steam, Feed and 

ai pes. 

600ft. of W.I. SHAFTING, 7in. dia., 
—_ in lengths 

00ft. run of Wi. fn socpomynene 4in. to 2in. dia., 

with Puileys : and Fitti 
THE VARIED ‘AND VALUABLE HYDRAUTLIC 


co 3 Proving and other 
in 
































and 


of 


immense 
Tables, 


Tables, Screwing, 


BENDING 
and 


THE VALUABLE STEAM MAIN PLANT, 


including SEVEN Powerful 8.C. 1 eruEe. on long 
beds, up to 18in. centres ; arp apd FACING 
DRAULIC TUBE- 
18in. " OPENING 7a 
S.C. LATHE ; 15in. FACING LATHE, 
STEAM and HYDRAULIC TESTENG 


HE MATERIALS IN SEVEN GAS PRODUCERS. 

AIR COMPRESSORS, 7iin. by —. Lg 12in. and 
iis. by 10tin. by 12in., and Connect 

VALUABLE PLANT EXTENSIVE, SMITHS’ 


comprising Hearths and Biast Fittings, Boshes, 
Blowers, a Double Olivers, Anvils, Swages, and 


Smi 8 
60 cwt., 40 cwt. and 10 ewt. STEAM HAMMERS 
AND TOOLS, 

Pilkington’s Belt-power Hammer, massive Lever 
Plate oes a? Stripping and Pointing Press, 
ae > Sa Hydraulic Forging Presses, Hardening, 
Polishing —_ Painting Plante. 

1500 TONS C.l. FLOOR PLATES. 


THE EQUIPMENT OF FITTING 
BRASSWORKERS’ SHOPS, 


Comprising 
5 S.S. and 8.C. LATHES. éin. to 13in. centres, 
Po Tools for same. 
ZIGHT §S.S. and S.C. LATHES, sain. to 22in. 
beds, and Tools for sam 

‘G and TURNING. LATHES, 
LATHES and BRASSWORKERS' 
HAPING, SLOTTING and MILLING 

TOOLS 


a . 
RILLING Ane. 
and a Vast f M. and 
RE. ae TAPS, Ps. SCREWING TACKLE. 
Large Quantity of LEATHER and BALATA 


BELTING. 
The NTENTS of CARPENTERS’ SHOP 
PATTERNMAKERS’ SHOP, eee the 
HEATING APPARATUS throughou 

BRASS and IRON 


The WoOoD, 
ng tye 4 
The the pot in the INNER 
WORKS, ORECTIONS and ROOF 
00 tons of C.I. BINS in the Back t Socket Warehouse. 
THE VALUABLE OFFICE FURNITURE. 
comprising DESKS, CHAIRS, TABLES, STOOLS. 
FILING CABINETS, SCALES and Sundries in great 


variety 

FIFTEEN Single and Double-door SAFES. 

SIX Barlock, EE Remington and TWO Under- 
ood TYPE 


RS. 
TWO 10-ton and ONE 8-ton CART-WEIGHING 
MACHINES. 
a Foden 2-ton STEAM LORRY, in a * condition. 
Large Quantity of DUPLICATES, CASTINGS, 
FORGINGS, W. and C. SC. LL and FURNACE 


AND 





t. 
— will be ready ten days prior to the date 


of 
logue from 9.30 to — any week-day except Saturday, 
when the works close 12. 

Light Refreshments at Canteen on the Premises at 





Permits to view on presentation of the Sale Cata-— 


MESSRS, [eerees LIMITED, 


i 
HE NAUTILUS: WORKS, YEOVI 
cial of —— Sale of the Valuable 


ENGINEERING: PLANT. 

mMACHINE TOOLS AND STORES, 

at the shove be as including Four Hor! izontal Boring 
th and Coventry 8&ft. Vertical 
Boring Mul. * with 6ft. table and two tool boxes, 
cone drive; Horivontal Boring and Facing Machine, 
by K and Gent; Ten various Lathes; 
Hydra ulic Press. by Hollings and Guest; Shaping, 
Hobbing and Slotting Machines ; Two Vertical 

gets 3 i Cutting and Punching Machines ; 

Crossley 185 B.H.P. sour-qgtncer beef Gas 


- 4 

Milling " Machines ¢ Radial Dr 
lengths Crane Ganiry Girders, 16in. by 6in. section, 
with rails complete © Motor Ploughs; Jack- 
man Bh ng Moulding “Machine; 15 H.P. 
Blow * Ideal "’ Electric Grinder; Scroll Saw; 
Portable Boiler; © 5-ton inch; Evans C.I. 
Tumbler ; several tons of Black Mild, Bright and 

on oe , HF. 5 Re = 

eae ‘axles “Deiving Shafts 3 

Balata ‘od other Beltin Wire Rope; 
Chain mie quantity tuds, Nuts, Plugs, "nas 
Traction Wheels; large quantity Scrap and other 
effects, which 


alter Andrews is Instructed 


to SELL by AUCTION at the above works, 
on THURSDAY, July 3rd, 1919, commencing at 
10.30 a.m._ precisely. 

On view Wednesday, July 2nd, and morning of gee. 
by catalogue, which ‘may be obtained coven da: 
previous to sale from the AUCTIONEER, 
street, Yeovil. + GA 


PREMISES 
(For Sale, or To Let, op Wanted). 
ITE FOR WORKS, FREEHOLD, 8 Acres, with 
siding connection from Midland Railway main 
line; splendid supply of water; plenty of labour 
available; near Snamee. Price £7000.— Address, 3779, 
The Engineer Office. $779 1 


JANTED TO PURCHASE, Preferably in_ the 
Midlands of panes. SITE of at least FIVE 
ACRES or PREMISES, suitable for Iron Foundry 
and/or Pd eee wing Works. Railway siding and 
reasonable proximity to coal and iron —y~ —4 
nearness to a textile manufacturing town an 
tage. Alternatively, would consider the PU RCHASE 
ef either of above-mentioned BUSINESSES as a 
wig CONCERN. —Particulars, in confidence, to be 
in first instance to Box 353, T. B. Browaye 
‘Advertising Offices, 163, Queen Victoria- wate E.C. 
y 











yous WANTED for MANUFACTURE of SMALL 
MACHINERY, preferably in London district. 
Partnership or purchase.—Address, P6094, The Engi- 
neer Office. P6094 1_ 





<<—=———=—[__—__=_=_=_—=_—=_=_—_—_—- 


Jone 27, 1919 


a 
MACHINERY, é&e., WANTED 
a Number of Potter and J 


WANTED, Number chaton 
CS, preferably size 5a ; 

condition Write, stating “particule mam be a 

“SIZE,” c.0, Taylers, 80, Fleet-strect, He. oro 


ine r 
ANTED, COMBINATION PUNCHING, 
ING and ANGLE-CROPPING MA 
, equal angles and de) 
_— n. epitte 
Longbridge Works 


.—WORKS 

Good SECOND-HAND Gg 
CTION PLANT, 
about 100 B. 











Austin aw 
field, Birming’ 


aaportt 


by mth 
H.P.— Address, 


8338 > 
D, Good SECOND-HAND — 
anes ee Tans atone and falling head’ 
. inside: 
tools.— Address, 8950, ‘The Engineer Outs’ ‘orgie 


TANTED IMMEDIATELY, ONE 
PRESS or DRAW BENCH, suitatye ie 





and BUCTI 
capable ot givin 
The Engineer 0 








to : 

TUBE SOUP RATAN 

3957p” 

Wy DRAUGIITING "MACHINE nace ot ait 

port, Worcester. ae na 
TANTED, TABOR MOULDING MACHD 

ML as ts 


'ANTED ONE GOOD SECOND. ge 
Ww TRAVELLING CRANE, “hand chatn ‘Gros 
n. span centres,—. ress, 4 4 

ns 009, The Engine 


ce. 4 F 
Good SECOND. 
West STEAM ‘LOCOMOTIVE CRANES it, ae 
ia eat Te lattice ap about 30ft. long, steel } P 
ag on beller good for 90 lb. w.p. State price f.0,t, 
cash price.—Address, 3738, The Engineer ( Office, Nee, “S7i8r 

















JANTED, ONE 5 or 10- = OVERHL 
TRIC TRAVELLING CRANE; EAD Buge 
than 28ft. 44in. span, 3 motor-driven D.C. voltg— 
Reply by letter, stating price, condition, maker's 
name, and where can be seen, 3937, The Engines 
fice. 3037 p 


Wstep,,} PLANING - MACHINES— 
6in. by 2ft. 6in. by 6ft., 
att by 3ft. by 8ft., and 
4ft. by 4ft. by 12ft. 
WP Good nied tools, new or second-hand. genq 
- a and particulars.—Address, 3952, The Engineer 
3052 p 


WANTED, QUANTITY of SECOND-HAND STEEL 

PILING, weighing about 40 1b. per super foot 

and lengths about 30ft.—Send price and full par. 

Weatant to be eet c.o. Brown’s, 39, Tothill. ete, 
. 15 F 








WORK WANTED. 


e-- yy PATTERNS and MODELS of all 
in wood by experts; quick deliveries, 

—— ge . #4 SPEGASUS. FT 
Gerrard 2783: 
I 





Ltd., 43, Dover-street, Piccadilly, W. 1. 





een 


PATTERNM ey an 
Enfield, 
_ P668 I 


eg > aryl 
wo ; _efficient workm: 


K day 
TB ANDERSON co., Brigadier-hill, 
Middlese 





MACHINING 
WORK. 


NGINEERING WORKS, Sighly Organised fo 

Repetition Work, are READY to UNDERTAKE 

COMPONENT PARTS or SPECIAL UNITS 

of all kinds; SMALL AUTOMOBILE 

AEROPLANE and ENGINE PARTS and 
DEEP-DRAWN STAMPINGS, &c 


Speciality—PLATING, ANNEALING, HARDEN 
ING and TEMPERING. Also large ASSEMBLING 
DEPARTMENTS. 


Address, 2031, The Engineer Office. 2031 3 





—-. soo HAND 18in. centres by 26, 
W-CUTTING LATHE, 


bed 
Multi-spindie DRILLING MACHINES, Arch 
sina “ rehdale or 


DRILLING MACHIN 
HORIZONTAL BORING MACHINES, 
GEAR-CUTTING MACHINES. 

LANING MA ES. 
BEVEL GEAR PLANEBS. 
_ Address, 4001, The Engineer Offices 


— 101 r 
WAtzE, TANKS WANTED, Total Capacity 10,000 10,000 
ons, in two or more sections, new or 
hand.—FOOD OILS, 
street, pbs Eeaggaon 


Ltd., 157, The Albany, ida: 
TO 7 


A TARING MA 
1 ton per day or ae —JO 








ASE, BOLT and NUT 
RY, for an output about 
HN F. WAKE, ——— 





JANTED, TWO 5-Ton and TWO 10-Ton OVER. 
HEAD ELECTRIC TRAVELLING CRANES, 

47it. — cw three-motor type, 480- be D.o— 

Address, . The Engineer Office. 3785 





Py 4asee. 250 to 400 TONS Good Clean WROUGHT 
_ TURNINGS.—~—Address, 3906, The Engi. 
heer Office 3906 F 


OILER, MARINE, 
WANTED, 





Multitubular, Single-furnace, 
new or second-hand, about &ft. 

diameter by sit. long, 140 Ib. working pressure,— 

KNOCKER, Hamilton Dock, Lowestoft. 3874 PF 


EAR CUTTERS a BEVEL GEAR PLANERS 

ha! jag IMMEDIATELY for high-class motor 

engine work.—A in ym giving full par 
ticulars, 3598, The Engineer Office. $598 F 





PHOTOGRAPHERS, es 
Work, 8 UE. ANY DIBTANOE “te 


PH primes MA sate and patriot 
work ; chareoe modersie ADELE STUDIOS, Ltd 
Head i ‘Office, 60, 8 Strand. Londen. 2167 
ANTED TO MANUFA ACTURE. 8) CHI 
NERY or ENGINEERS’ APP. CES. Up- 
to-date machine plant for either heavy or medium 
work. Own foundry and pattern-shops.—EASTON 
and JOHNSON, Ltd., Engineers, Taunton. 


‘WO ROTARY STEAM-JACKETED AUTOCLAVES. 


NEAR PLANER. Robey Smith Type, Size 1, 
WANTED ; — hand —- in first-rate 
condition.— Please etate where can be seen and lowest 
price to AUSTIN MOTOR co "Ltd .. Tools Depart 
ment, Longbridge Works, Northfield, es 


EQUIESD URGENTLY, MOTOR GENERATE 
ROTARY. to convert 460 volts D.C, 
6600 volts A.C., fifty periods, capacity about 250 K. W 
on aw. RAY ‘coombs and RICHARDS, 25, 3082 Fe 
st 








Pp 
acid-proof linings, have bee: 
= products; now idle, but WO 
TAKE —— for another firm.—THE MOLASSINE 
co., . Tunnel-avenue, Greenwich, 8.E.10. 37341 


‘WO STRUCTURAL SPECIALISTS are OPEN to 
ACCEPT EVENING WORK Design. Seating 
and © Estimating ; schemes ‘prepared from architect 
drawings.—Address, P626, The Engineer Office 





P626 B 





Sale will commence at Eleven each day tually. 
es ces, 2, Priory-street, Dudley. 


Tel. 
Works tel Wednesbury No. 2. 3455 1 


h 








By direction of The Right Honble. 
Denbigh. 
SLUPTERWORTH 


TH 
ON THE rst CEN’ RAILWAY MAIN LINE. 
VALUABLE FREEHOLD ESTATE, 
Extending to 


284 Acres 3 Roods 4 Perches. 
Valuable Factory Sites, Building Sites, Accommoda- 
a Land, Small Holdings, Business Premises and 
Sot . 


be Sold by Auction 


THIRTY SEVEN LOTS. at 
THE TOWN HALL, UTTERWORTH, 


ee. stiy 17th, 1919, 


y. 
The Great Central Railway "Main Line intersects the 
be granted for Railway 
an m unique opportunity 
ng factories on a large scal 

Further particulars and plans ay “be obtained 
from the Auction NIXON TOONE and 
HARRISON, Uliesthorpe, Lutterworth, and P, 

Haddon Cave, Land Agent, Rugby. 3608 1 


WITHOUT RESERVE. 
CAROLINE-STREET, CAMDEN TOWN. 


T 3B 'B. _Westacote and Sons will 
y AUCTION, on the above Premises, 

on THURSDAY, 3 3rd _July, at Twelve 0” stock. 
MMER RRIES (neariy new), 

IVE ‘3. Ton WOLSELEY LO : 

ONE 14-Ton D. ER LORE 
All in guaran running order and fitted with 
bag Co new bodies. 

a lates quantity of WOLSELEY, DAIMLER 
_ Nother ‘SPARES. TYRES. STEPNEY WHEELS, 


order of Messrs. Idris and Co., Ltd., who have 
agteatined their motor Res 
ior and_morn 


On view day pr ing ot sale. 
Catalogues of the AUCLIIONEERS, 74, a 


The Earl of 


oO in 








road, N.W.1, _ 9 





The Gloucestershire <Air- 
CRAFT 0©O., Cheltenham, are 
OPEN to UNDERTAKE LARGE 
CONTRACTS fer HIGH - CLASS 
REPETITION WORK to fine limits. 
Modern plant and methods. 

Works comprise :—Machine shops, 
with automatics, capstans, centre lathes, 
millers, grinders, &c.; tool-room ; view- 
rooms; case-hbardening shop; sheet 
metal works, with hand and power 
presses, smithy, &c.; welding shop ; 
brass and aluminium foundry ; and large 
wood-working equipment. 

Replies to: 

The Engineering Department, 

THE GLOUCESTERSHIRE AIR- 

. ORAFT OO., LTD., 


Cheltenham. 2065 1 





wore PATTERNMAKING, Small to Medium 
e; prompt delivery ; inquiries solicited — 
¥..J. sONES South street, Corsham, Wilts. P685 


= (Electrically Welded or 
mad ll purposes; also Chain Fi 

; qt Shackles, &c.; Pulley 

Beis nyo use with Chains, Wire Rope or Hemp 

Bepettiton nee ab Cote, iain oF machined. 
° STRINGERS (Cradley Heath), Lid.. Ora 


<" 








A TIME RECORDER, as New, Guaranteed. Latest 
model, What offers?—A. F. raLiey, ™ 


Farringdon-road, E.C. 1. 


Fo, DISPOSAL, About 
DRAWN BRASS oh NEW, 
7-8in. ‘ter 


outside diame by 
103d. per Por . f.6.¥. 
diameter BRASS ROD i 
lengths ice _~4 foot cash, 1.0.7.—Address, 4 
The Engineer Olfice. 3868 G_ 


PUMPS anc and WELL-BORING Rs 4 


OR HIRE, 
for Contractor’s — ons &c,, 2in. 
dia.—R. RDS an ES Ground: deinet 
London, 8.E. eTelepbone | No. 978 
OR IMMEDIATE SALE and DEL IVERY. 300 H. LP. 
GENERATING SET, by_ Reavell, three-crank 
compound high-speed enclosed Engine coupled direct 
to Generator, by Brown, Boverie and Co., 190 volts 
375 revs.; in first-class condition; can be seep 
running. 39 
JOSEPH Arcane oe and SONS 
Cattybrook Ironworks, 
LAWRENCE HILL, BRISTOL. 


Rk IMME TE SALE, ONE Willans- ns-Mather 
FJ Pett 200. K.W. STEAM GENER. ATING 
SET, 220 or 440 volts; instruments for pom and 
quantity of spare parte; complete; perfect working 
condition.—JENNINGS, West Wails, Newcastle-on 
Tyne. 3776 @ 
ey IATE SALB. FOUR Superior ‘* Broad 
a xa, le-geared, _Self-acting, SLIDING, 
Sag LATHES, 15in 
s2p beds.—Apply to RIDDEL and 
CO.. 40, St. Enoch-square, Glasgow. 3204 Cc) 


R SALE— 
MACHINE TOOLS, includine— 
OAL A MILLING d PROFILING MACHINES 





s200ft. of SOLID 
in long lengths, 


Ltd., 











Smail H MAVONTAL and VERTICAL MILLERS. 
Leek iS ee ad ji Ng at — 
LATHES, including olbrook, Sebastian, 
Flather, &c. 
JOSEPH PUGSLEY and SONS, Ltd. ” 
LAWRENCE HILL, BRISTOL. 


For continuation of For Sale 
xy | Advertisements see page °X 


Mascot 
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As a result of continual ex- 
periment and _ research by 
experts extending over a period 
of several years, we are able to 
introduce for commercial and 
industrial purposes 


PARKINSON 


ADJUSTABLE SPEED 
POLYPHASE MOTOR 


(CREEDY PATENT), 


and in doing so place in the 
hands of users the benefit of 
our wide knowledge and large 
experience of this type of 
machine. 


Designed from the point of view 
of its utility to the user, its 
principal characteristics include 
3/1 Speed Range, 7 Speeds, 
no Commutator or Rheostats. 


Simplicity itself, it is neverthe- 
less a machine of very high 
efficiency, mechanical strength, 
and of best possibleconstruction. 


Enquirtes invited from all in- 
terested tn Electric Motor /n- 
stallation. 


GUISELEY 
LEEDS 


LONDON: 25, Victoria St. S:w.1. 


ee? IONE-VICTORIA 3373. — 





















































IGRANIC ) ) Automatic 


Ne CUELEC ECTRI(C 9 
oe <i el Float Control ? 





No. 450-39—Open Type Float Switch, 
showing method of tank installation. 





.No. 450—Enclosed Float Switch for 
edge of tank installation. 


What is 


It is the automatic starting and 
stopping of motor-driven pumps 
by the rise and fall of a float 





in a tank, sump or reservoir. 


It is a means of economising man power 
by making mechanical devices perform 











monotonous manual work. 

It is a method of preventing waste of 
current by running the motor only when 
work is to be done. 

It is an assurance of constant service, day 
and night, year in and year out. 

It is in regular use in thousands of pump- 
ing plants all over the world, 


We shall be glad to send you 
full particulars and prices. 


IGRANIC ELFCTRIC C°L™ 


147, Queen Victoria Street, 
London, Works: Bedford. 


























AN 


THE PATENT CASTINGS SYNDICATE, Ltd, 
64, Strode Road, Willesden Green, London, N.W. 10. FR ae soa 


Y PROPOSITION 


that we undertake shall be 
a complete—and lasting—success. 


23) INNING 
Allow us to examine your working drawings—or any 
small parts you are actually making. 

If any of them can be produced by our process it will 
mean a saving of from 50% to 80%. Each 


DIE CASTING 


comes to you ready for assembling. Think of the labour saved ! 
Consult us at once (in strict confidence) 
about your small — eae ne n. 


EST MMA UHH 





=i 


etal 


ay 
V 





Telephone : 





























PECLER BROS. 


BRIDGETON SMELTING WORKS. 
Fordaeuk Street, BRIDGETON. 
Aogd. Office: 54, Brown Street. GLASGOW 


oa 








FIRST ORDERS “ON APPROVAL.” ont 
LANCASTER & TONGE, Ltd. fseutSter’ 






































HALUS PUMPS | ony sar. 


su SERHEATERS 


J. P. HALL & SONS, Ld. |) sent tere | 


PETERROROUGH 











The PATENT 


ACME" (Regd.) 


STONEGREAKER 


a O. 2 2am OF - 205-3. 88. sc spams | or 
bec i 9s: tg ee rte 
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—— 
FOR SALE FOR SALE im FOR SALE FOR SALE 
R SALE.— XOR SALF, BEAM ENGINE PUMPING PLANT, ' [OR SALE, 23 H.P. 500 Volts, 39 Amps., D.C. ee 
125 Drums NEW WIRE ROPE, with a breaking by Glenfield and Kennedy. Capacity of well MOTOR, by Laurence, Scott, 540 revs., com: MACHINERY FOR SAT 
strain of about 15 tons: 9.75 mm. thick; six strands pumps 45,000 gallons per hour, 300ft. lift, and pound wound and fitted with interpoles, automatic NEA iE, 
of 19 wires each ; 3000ft. per drum ; net weight about | plunger pumps 15,000 gallons per hour, 450ft. lift. starting and reversing switchgear, magnetic brake, GENERATING SETS, D.c 
6% cwt. per drum. A very splendid parcel of high- n be inspected by appointment.—For par- extended shaft and outer bearing; excellent con- ONE 256 K.W. Belliss-Siemens, 460-500 
class flexible ao and a low price would be accep ticulars apply MID-KENT WATER CO., Snodland, , dition. Also nearly new 22 H.P. D.C. Aston MOTOR, ONE 185 K.W. Browett- Lancashire, 00 alts, 
to ee Ms FLAT. ROUND. and SQUARE ST BRI Kent. . 3997 @ | 500 volts, a ee compemna, waned, = a. 165 K.W,. Allen, 220 volts. 500 Volts, 
wy “4 ot aoa : ————— " poles, protected type on sliding base, w re 
gths; been lying out in the} J-TON WHARF CRANE, ELECTRIC, by Taylor pulley i7in. dia, and i6in. face; complete with main Lg ig nee geen D.C. axp AC. 
* volts, 50-period, 


BARS, all sizes ; long len 
weather and slightly rusted. 
10,000 NEW GALVANISED SHACKLES, suitable 
for wire rope, with bolt and nut eee: > 3- ~. dia. 
NEW STEEL ROOF TRUSSES, 20, 25, 30, and 
40 span ; twenty-five of each s' 
L oCanee. ——- girders, cast iron columns 
angles, tees, &c., in all 
FOUR RIVETED GIRDERS, each 5ift. 
2ft. 6in. deep ; single web = side stiffeners. 
W LATTICE GIRDER FOOTBRIDGE, 
50ft. span by 7ft. high by 5ft. wide. 


GEO. COHEN, SONS and CO., Ltd., 
600, COMMERCTIAL-ROAD EAST, 
LONDON, E. 14. 


long by 


2004 a 





Fe SALE.— 
( NE 

VERTICAL 
35in., and 55in. by 2 
steam. 

iWO WET BACK MARINE TYPE BOILERS, by 

Davy Bros., capable of evaporating 10-11,000 Ib. 
water per hour respectively, 165 1b. pressure, com- 
plete with automatic stokers, &c. 

NE LANCASHIRE BOILER, 30ft. 
with Galloway tubes and all fittings ; 
at 99 lb. pressure. 

NE GALLOWAY BOILER, 7ft. 

insured at 80 1b. pressure. 

YENERATING SET, 500 K.W. , Busine by Browett 

and Lindley, b.p. cyl. 17#in., lp. 35in. by 
l4in. gems with ‘alternator by British W estinghouse 
Co., &e. 
NE DITTO, 
Engine, 270 
350 r.p.in. 
NE PARSONS STEAM TURBO, 
2 ones 2000 volts, 50 periods. 
O* ‘E oo K.W. WILLIANS PARSONS STEAM 
TU RBINE ALTERNATOR, 1200 r.p.m., 200 1b 
to sq. in., 11,000 volts, three phase, complete, with 
exciter, also condensing plant, air and circulating 
water pumps, &c. 
Price and fall details on application to— 


2000 H.P. Triple-expansion Three-cylinder 
ENGINE, by Belliss; cyls. 22in., 
30in. stroke ; 200 r.p.m. at 170 Ib. 


by &ft. dia.. 
insured 
diam., 


28ft. by 


** Reavell *’ 2-Crank Comp. 


150 K.W. 
B. Generator 460-500 volts, 


a 
1500 K.W., 


H. LONGBOTHAM AND Co., LTD., 
41, STATION ROAD, DONCASTER. 2006 a 





Fo SALE.— 
ONE Babcock Inclined CHATN GRATE STOKER, 


6ft. 6in. by 12ft. a. suitable for use with a 
Babcock boiler < 4300 sq. feet heating surface 
INE Babcock S TOKER, suitable for 2531ft. heat- 
ing surface. 
Can be inspected by appointment. 
KYNOCH, itd, Witton, Birmingham. 3807 @ 











OR SALE. 

F 4000ft. NEW 4in. dia. Screwed = Socketed 
WROUGHT PIPE, coated, at 2s. 11d. per foot. 
1000ft. NEW — tia. CAST IRON SOCKET 

PE, at 2s. 4d. 

i agaees JONES, Otee-5, Upper Thames-street, 
E.C 3789 G 
PRS SALE.— z 

GAS ENGINE, 160 H.P.. with Suction Gas 
a. by Crossley, generator 110 volts, 1200 amps., 
E.C, 

as ENGINE, 100 H.P.. Stockport Suction Gas 
Plant, generator 119 volts, 620 amps. 

GAS ENGINE, 60 H.P. Stockport. 

ELECTRIC MOTORS, 126, 75, 33, 30, 25, i0, 
Two 3, Three 2 H.P., all 400-450 volts, 26 H.P.. 
220 volts. 

All immediate delivery 

A. UNDERWOOD, 3, Queen- street, E.C. 39741 G 

OR SALE.— 

150 B.H.P. SUCTION GAS ENGINE, by Westing 
house. Vertical tandem. No. 181. Six cyls., three 
10¢in., three 1lldin. diam., 14in. stroke, r.p.m. 325, 
driving direct coupled generator: perfect condition. 
Also SUCTION OPLANT. by Dowson, 200 H.P. Seen 


Cornwail. 

130 H.P. GAS ENGINE and SUCTION PLANT for 
DISPOSAL. In use two years; equal to new. Seen 
in the Midlands 

16 H.P. LOCO. TYPE BOILER. by Davey-Paxman ; 
shmned 129 1b. Evaporation 1450 Ib.; heating surface 

75 sq. ft. Price £440. London. 

Apply, W. J. Boa and CO., 66, Broad-street- 
avenue, London, E.C. 
Telephone, London W: “all 1481. 
men, Ave.’’ London 2239 G 


OR SALE, VERTICAL MULTITUBULAR 
BOILER, by Lane, 13ft. high by 3ft. 9in. diam., 

all mountings; practically new; only 
months. Price £185, f.o.r. London.—W. 

CO., 66, Broad-street-avenue, London, E.C. 2. 


7EW.—TRIPLE-EXPANSION ENGINES, §8tin., 
l4iu., and 23in. by 18in. stroke. Surface 
condensing and Marine BOILER, &ft. 6in. diam. by 
vft. long, for 1801b. steam pressure; built for 
steamer by eminent firm. Immediate delivery can be 
given.—W. J. _— and CO., 66, Broad-street-avenue, 
London, E.C. 2240 G 


= H.P. LOCO. TYPE BOILER, by oo Pax 
o man effective heating surface ft.. 

all Stine. 

2330 a 


Telegrams, ‘‘ Engine- 





2532 G 








evaporation 4450 Ib.; insured 100 Ib.; 
COE, 66. Broad-street-avenue, London, E.C. 2 


NE He ig REFRIGERATING MACHINE, 
CO 2, by Hall, No. 4 size, complete with con- 
denser, compressor, and evaporator; as g as new. 
—W. J. : and CO., 66, Broad-street avenuc, 
London, EC, 3706 G 
OR SALE, ONE NEW 65 H.P. GAS ENGINE and 
SUCTION PLANT, by best makers, immediate 
delivery.—W. J. gt and CU., 66, Broad-street- 
avenue, L London, E.C 3707 @ 


por SALE, NEW TANGYE OIL ENGINE, 45 
B.H.P., complete with six water tanks and two 
oil tanks. Price £400 f.o.r. London.—W. J. COE 
and CO., 66, Broad-street-avenue, London, E. Cc. y 
385 a 

















Fz SALE, About 300 SHEETS, 42in. by 30in. by 
18 gauge SHEET ALUMINIUM ; offers invited. 

—MOTOR MAC’S, Ltd., 35, Holdenhurst-road, 

Kournemouth. 3905 G 


JOR SALE, AIR COMPRESSOR, 
ifin. air, 24 stroke, by Holman, 
tly-wheels, 100 lb. pressure. 5 
3ft. r= . together or sepurate, 
ROILE 129 !b. steam.—A. 
Queen- <a, E.C, 4. 


YOR SALE, AIR COMPRESSOR, 445 cub. ft. per 
min., 801b., by Alley and MacLellan, coupled 
to 90 B.H.P. Electric Motor, by G.E.C., 220 volts, 
342 amps., 295 r.p.m. Two of these sets absolutely 
new. Immediate delivery. Also One, 220 cu tt. 
for motor drive, no motor.—A. UND ERWOOD, 
Queen-street, Cheapside, E.C. 4. 397 


1OR SALE, AIR COMPRESSOR, 550 cub. ft., 
steam cyl. 16in. air by 24in. stroke, by Holman, 
equal new 30 H.b. LOCO. BOILER, for 120 Ib. 
steam. Immediate delivery. see UNDERWOOD, 3, 
Queen-street, Cheapside, E.C. 4. 3972 G 





16in. Steam Cyl., 
two heavy 


with 35 
UNDERWOOD, 


3797 G 








16in. | 


and Hubbard, complete with cabin, lifting and 
slewing ecear and 10 4H.P.  motor,—AI.FRED 
MORGAN, 138, Gower-street, W.C. 1. ne 
a 


EL ECTRIC MOTORS, THREE 15 H.P., 
G.E.C., absolutely new. 440 volts, 960 revs., 

50 eveles. pulley and starter. Immediate delivery.— 

A. UNDERWOOD, 3, Queen-street, E.C. 4. 3973 G 


OR SALE, High-speed Compound Enclosed 
ENGINE, complete with all accessories, by 
Browett, Lindley, 250-300 H.P., 270-375 r.p.m., with 
relay governor a surface — ML gt 1913 ; 
being substituted by motor: running 
by_ appointment. 1 ~“e HULL " FORGE” TRON and 
STEEL CO., Ltd., Hull, G 


SALE.—HYDRAULIC PLANT, Consisting ot 
Pumps, by Joseph Evans, 2in, 
He steel rams and barrels, direct 
2 H.P. 500-volt Motor, on one bed-plate. 
HYDRAULIC AOCUMUL: ATOR, by Uollings and 
Guest, Sin. ram, 6ft. stroke, cast iron. weight 
loaded tor 1500 Ib. pressure. All nearly new. 
JOSEPH ita turnin’ and SONS, Ltd., 
‘attybrook Tronworks, 3920 G 
L awk ‘CE HILL, BRISTOL. 
YOR 8S AL E “MOTOR 
speeds, interpoles, 
e.- Motor 200 valts, 
r.p.m. 


Also MOTOR GENERATOR, 
210 amps., Motor 330 volts, speed 
. further particulars, write, * re 2 

_ Tayler’s, 30, Fleet-street, E.C. 


OR SALE. No. 5 Thwaites Impsoved ROOTS 
BLOWER with a plate, laned e 


condition ; £50.— 
WILKINSON ‘and SONS. Bradford-road" Tool "Works. 





JOR SALE, 








POR 

treble-ram 

+ omg 6in. 
driven by 





GENERATORS, Variable 
Generator 270 Volts, 1000 
1250 amps., speed 300-330 


Generator 320 volts, 
375- a. r.p.m, 
ATORS,” 
38r1 a 























switch and starter. 
JOSEPH ao ISLEY and SONS, Ltd., 
ybrook Ironworks, 


LAW RENCE HIL L, BRISTOL. 3917 @ 


[OR “SALK, St. HOT. SAW, sate by Dav y. Bros, 





Ltd., Sheffield.—To be seen at any time at 
JOHN BAKER and CO., Ltd., escanstateats Works, 
Rotherham. 7G G 

T 
HUGH wooD AND CO. 
bE Pre x. 
NEWCASTLE-ON-TYNE. 
Tel. Add., ‘‘ Huwod,’’ Newcastle-on-Tyne, 
Tel., 980 Central, Newcastle-on-Tyne. 





HAVE AVAILABLE FOR EARLY DELIVERY 
AUXILIARY HAULAGE GEARS. 
Electric Compressed Air * Driven 10 to 50 H.P 


Several 50 H.P. (mechanical portions only) Double- 
drum ELECTRIC HAULAGE ao = capacity 
of each drum 1200 yards of 5-8in. dia 

veral H.P. Electrically- éxiven "HAULERS, 
complete with 500 volts, 50 periods electrical equip 
ments, or, alternatively, 500-volt D.C. equipment. 

Several STEAM or COMPRESSED AIR HAULAGE 
ENGINES, double drums, cylinders 5in. bore by 8in. 


troke. 
34-Ton JEFFREY ELECTRIC ACCUMULA 


One 
= a oA LOCOMOTIVE 
e EFFR ELECTRIC TROLLEY 


TA 
One JEFFREY BARREL STACKER, anteahie for 
tacking barrels or semen 04 trucks or car! 


One 24in. by 24in. JEFFREY we | age 


1000 cz 
with b condensing plant complete. S-phase, 
arsODs TURBO, 54 
onus with condenser. 160-530 volts, 


GENERATORS or MOTORS, D.C. avy AC 
ONE Crompton, 150 H.P., 440 volts, os... 07 

3-phase, slip-ring, 1150 r.p.m. Volts, 25-period, 

Bt a H.P. ee bai a. slip-ring MOTORS with 
or starters, practically new, 400- j 

3- “phew. 960 WE” —. period, 
NE 50 Semi-enclosed typ », 500. 

period, 3- phase, slip-ring, by A.E.¢ % age =. 

revs., with A.E.G. liquid starter 4 Ellison's ta 


circuit breaker. 


ONE 25 H.P. Mather and Platt slip-ring MOTOR 


500 volts, 50-period, 3-phase, with sts ¢ 

slide rail, and standard pulley. <a: ilar 
ONE Siemens G ag! ATOR =e three-beari 

machine), 135 vo 200 amps.. 950 re pried 
TWO 20 H.-P. shunt- wound B.T, H a "S20. 250 volts 


725 revs., and starter. 
SIX 20 H.P. B.T.H. 400 volts, 50-period, 
squirrel cage, 720 revs., with starters complete, 
- or = Compound Wound, with interpoles, 

ONE 10 i. P Verity’s Compound Wound 
interpoles, 220 volts, 1050 revs., with starte 
ONE 10 H.P. E.C.C, compound wound, 

oe, 220 volts, 550 revs., with starter. 
ONE 30 H.P. Phoenix Compound Wound With 
interpoles, 220 volts, 750 revs., with starter, ° : 
ONE 3 .P, Siemens Shunt Wound, 
1400 revs., with starter. 
ONE 2.5 HP. Ditto, 


Apply, 
FRANK GILMAN, 
WESTFIEL D ROAD, BIRMINGHAM. 


Telegrams, ‘‘ Rotherwood, Birmingham.” 
Telephone, 1081 Edgbaston. 2013 « 


3-phase, 


» With 


with inter. 


220 Volts 


1470 revs., with starter, 


9 





CRUSHER or BR yp" ER, savths 
cogsextnetay 70 tons of coal y 
e JEFFREY SWING HAMMER. ‘PULVERISER, 





REMOVING APPARATUS, complete and capable 
of removing the dust from a 4000-kilowatt ae 
ant 


mont. The apparatus is in first-class condition 
be ‘inspected at KYNOCH Ltd., Lion oo 
Witton. Birmingham. a 3752 G 


VOR SALE, ONE SECO [D- HAND VERTICAL 
J COMPOUND STEAM ENGINE, in good repair, 
30 to 40 H.P.; complete with stop valve and Pickering 
governor.—GREEN and CARTER, Ltd., ioe sineers, 
Winchester. a G 








oo SALE, ONE 60 H.P. 440-Volt D.C. MOTOR 
and ONE 50 H.P. DITTO, with spare armature. 
_ —M ARTINS, 320, Witton-road, Birmin;: sham. 3876 G 











OR SALE or HIRE, ELECTRIC MOTORS. 

6 to 300 H.P.; PORTABLE STEAM ENGINES, 
from 8 to 40 N.H. ' STEAM BOILERS, CRANES, 
— a —— — of every description ; 
WILLIAMS and "SONS. 3, 


immediate 
London, E.C. Tel., City 3938 


F° 








colliery, ONE 


R SALE, Owing to Closing of 
, outside cylinders 


4-wheel coupled LOCOMOTIV 


12in. dia. by 18in. stroke, vieels 3ft. dia., wheel- 
base 5ft. 4in., 140 lb. steam ;~recently rebuilt by the 
makers, the ‘Hunslet Engine Co. Offers invited.— 


JAMES OAKES and CO., Alfreton Ironworks, 
shire. 38 


OR SALE, SECOND-HAND MACHINE TOOLS 

for shipyard and constructional ironworks, com 
prising Plate-bending Rolls, Plate Edge Plauers 
Double-ended Machines, Combined Beam, 
bending Horizontal Punching and Angle-cutting 
Machines, battery of Eight Girder Radial Drills, 
Cold Tron Band Saws, &c—Apply to RIDDE 
CO., 40, St. Enoch-square, Glasgow. 


OR SALE, THEODOLITES, 
DEAWING INSTRUMENTS. SECOND-HAND. 
CLARKSON’ 


Derby- 
69 


=: 











t} 
"S, 338, —- Holborn, w.c, 
pposite Gray’: . 


| ee er SALE, LEVELS, 
RAWING INSTRUMENTS, SECOND-HAND. 
CLARKSON’S, 338, High Holborn, W.C. 
(Opposite Gray's Inv-rosd). 2002 « 


OR SALE, Fagen SETS THREE-THROW WELL 
a ag Be, and 6in. barrels for wells 40ft., 60ft. 


100ft. 
an UPLEX BOILER FE D PUMPS. 
DUPLEX LOW SERVICE PUMPS. 





B_ SIRE PORTABLE BOILERS, STEAM 
CHES, FRICTION HOISTS. 

TACKLE. CES OMPING ENGINES, DEEP WELL 

PUMPS, &c. Spl 3049 


.C. POTTER AND CO., 
____ Engineers, Lant-street, Borough, 8.E. 1. 





wheels, 8tt. 8in., 


OR SALE, THREE 250- Ton VERTICAL HYDRAU- 


LIC FORGING PRESSES, by J. Shaw and Sons, 
24in. inverted ram, 54in. stroke : ; cheap to clear.— 
Cc. JONES =. 90 utd., 93, Wood-lane, 


Shepherd’ s _Bush, 3989 G_ 
Fr SALE.—TWO TENDER Locomests =» 

British standard gauge, by Great Western Rail- 
way Company; cylinders, 17in. diameter bv 24in. 
stroke; six wheels (four coupled, 6ft. diameter), 
leading pair 4ft. diameter; double framing over 
leading wheels, which have sliding boxes, ensuring 
safe negotiation of curves ; ee! 





Ww base of coupled 
leading to driving 8ft.; copper fire 
| boxes, steel tubes, bunker capacity 4 tons, tank 
capacity 2075 Salete: tenders fitted with apparatus 
for picking up water in transit; working pressure, 
150-165 Ib.; vacuum, steam and hand brakes, s 
brake aeting on tender wheels also; extreme length, 
engine 27ft., tender 22ft., width 7ft. 4in., height 
12ft. 3in.; weights, engine full 33 tons, empty 80 tons 
tender fuil 25 tons, empty 12 tons. TT. an 
further particulars can be obtained from THE B 
WORKS SUPPLY CO., Ltd., 7, Cymric-buildings, 
Cardiff. 2038 @ 





) ee SALE, TWO 12.5 KWT. LIGHTING SETS, 
consisting of high-speed Marshall Vertical Steam 
Engines, coupled direct to Crocker-W Yheeler 8&-pole 
Dynamos, 115 volts, 90 amps., 275 revs. Very high 
class sets, ex country house. 
JOSEPH PUGSLEY and SONS, Ltd, 
Cattybrook Lronworks, 3916 G 

LAWRENCE HILL, BRISTOL. 











OR SALE, at the Grinding Mills of the Irish 
Minerals Co,, Westport, Co. Mayo :-— 
THREE ogy MILLS, welded steel 
bodies, 22ft. long, 5ft. dia 
ee REE BUCKET ELEVATORS, 25ft. centres. 
HREE PAIRS Hi eh-epeed a CRUSHING 
“ROLLS with rolls 30in. 16in. 


a — Blake Marsden STONEBRE AKER, 20in. by 
‘COMPOUND CONDENSING ENGINE, by Hicks, 
Hargreaves, 15in. and 29in. cyls., 36in. stroke, 
grooved rope fiy-wheel 12ft diam. for nine ropes. 
All nearly new and for immediate delivery. 
Apply, THOS.,W._WARD, Ltd., Albion ~ Works, 
Sheffield. 3280 G 


OR SALE, 1 No. Troughton and Sims 14in. LEVEL 
never been used.— 








Keighl 
2 eee having a capacity of 60 tons of coal din, to dust per 
| ger SALE.— Oe Account of Breakage of Crank our. 

Shaft, w — ACCEPT highest OFFER for JEFFREY SELF - PROPELLING WAGON and 
CROSSLEY Z.C.A.E. 150 B.H.P. GAS ENGINE with | TRUCK LOADER, suitable for loadicg coal, coke, 
SUCTION — s meee. —— = oe or | sand or similar material. 
suction gas reulatingg pump for cooling jacket. yi “4 
Crossley dlagneto engine — oor a Sie _ HUGH WOOD and | co.. LTD. 20186 
starting. agneto ignition —MONTGC ERY anc 

= 5 _—? ATE DELIVERY 
eg pee a ee ee [ONE NEW SET of Fowler STEAM PLOUGHING 
= TACKY. E . comprising 
OR SALE, ONE DEEP-WELI PUMP,: complete Two 14-16 H.P. Nominal Compound Steam Plough- 

with overhead gear, bucket 7iin. diam. by | ing Rasince. . é 
2ft. 10tin. stroke, and rising main, Sin. internal} 600 yards Special Wire Rope. : 
diameter galvanised pipes 360ft. long, S8#fif. diam. Six-furrow —— Pattern Anti-balance Plough, 
outside, complete with sockets ; pitch pine connect- | Six-ring Iand Pres 
ing-rod 5in. square, with galvanised iron straps; in Nine-thirteen Ty ne Cultivator, 
first-class condition, practically new and complete.— ene a Cart. 

Re. ee Sat ee es FRANK OSBOURN, Ltd., Engincers, Cranleigh. 
Telephone, 47 Cranleigh. 102 G 
OR SALE, ONE meats! Patent FLUE DUST aauncennene 


JAMES W. CARR & CO.,LTD. 


35, QUEEN VICTORIA-STREET, LONDON, E.C. 
4532 City 


Telephone, 
Dustless, 


Telegrams, 


STOCK LIST. 


Cannon, London. 





ONE 4in. Accurate PRECISION LATHE, 4it. bed. 
Stock. 

ONE 4jin. LATHE, 4ft. bed. Two weeks. e 
ONE 54in. LATHE, Sft. bed. Three weeks. 

FOUR 6in. LATH 6ft. gap beds, cabinet legs, 
ljin. hole through sp idle. ‘Two 7 days, two 14 days. 

TWO 6in. LATHES, 6ft. zap beds, ener legs, 
ljin. hole through spindle. Two 7 da 

ONE 6in. High-grade TOOL ROOM “LATHE. 21 
days. 

TWO 6tin. by 6ft. All-geared Head LATHES. 
tock. 

TWO 7iin. by 7it. LATHES, quick-change gear-box. 
14 to 21 days. 

ONE 7tin. by 7ft. All-geared Head. 14 to 21 days 
TWO 7tin. by 7ft. Gap Bed LATHES, l}in. hole 
through spindle. 3 weeks 

FOUR 8tin. by 8ft. Gap Bed LATHES, 1fin, hole 
through spindle. 7 to 10 days 

TWO 9}in. by 8ft. Gap Bed LATHES, 2in. hole 
through spindle. One 14 days, one 28 days. 

ONE 104in. by jp eo Bed LATHE, 2jin. hole 
throuch spindle. 7 d 

ONE PLAIN HORIZONTAL, MILLER, capacity 
24in. by 7tin. by 18in. 28 « 

ONE PLAIN HORIZONTAL MILLER, capacity 
30in. by 7}in. by 18in. 

ONE Small VERTIC. a * MILLING MACHINE. 
Stock. 

ONE Rockford UNIVERSAL MILLER. Stock. 






ONE 16in. British-made SHAPER (Crank Driven). 
14 days. 
ONE 8in. Dise- ayy SHAPER. 14 days. 
ONE 20in. ** Ohic Standard SHAPING MA 
CHINE. 4 weeks. ; Bi 
TWO 24in. “ Ohio’ Standard SHAPING MA- 
IN 4 weeks. 
ds ** Kelly "' Back-geared Crank-driven 
8 SE eerey® BENCH DRILLING MA- 
CHINES “One stock, five 14 days. 
FOU 16in. SENSITIVE DRILLS, fixed head, 
square sanes to drill holes up to lin. Stock. 
FOUR DITTO, fixed head, round table. Stock. 
ONE DITTO, fixed head, canting table. Stock. 
EIGHT DITTO, sliding head, canting table. 
Stock. 
EE 5in. PLAIN DIVIDING HEADS. Stock. 


THR 
TWO 6in. UNIVERSAL DIVIDING HEADS. Stock. 
TR Sin. UNIVERSAL DIVIDING HEADS. 


Hundreds in Stock. 
Large stock, both independent _ self- 
81 a 


Stoc 
VICES. 
CHUCKS, 
centring. 


19in. Cxtiateen, Four 
6in. wheel-base, 140 
condition 


12in. by 
bft. 


OCOMOTIVE, 
4 wheels coupled, 


9ft. 6in. high, rebuilt 1902; excellent 
throughout ; immediate delivery. —RATCL IFFE and 
SONS, Hawarden, 3902 Go 








SALE. 
BOILERS, 


LANCASHIRE BOILER, 30ft. 
8ft. 6in. diameter, by John Thompson in 1911, in- 
stalled in 1913, only worked 18 months; butt 
jointed shell; Hopkinson’s fittings ; reinsure 160 Ib. 
pressure : immediate delivery 
Steel Flat-end LAN( “ASHTRE BOILER, 26ft. by 
7ft. 6in. diameter, by Yates and Thom in 1992; butt 
jointed shell, flanged flues, usua! fittings ; reinsure 
100 Ib. This boiler has done very little work. Imme- 
delivery 
Steel Flat-end LANCASHIRE BOILER, 20ft. by 
Sft. diameter, by Penman in 1907; butt- jointed shell, 
flanged flues, with fittings; reinsure with clean 
report 129 Ib. pressure, and for inumediate delivery. 
The above will be cleared at low prices for prompt 
removal to save twice handling. 
*Phone on 
3901 « 


TOOLS, &c., FOR 


TINERY, 
Htc H-CLASS LANCASHIRE 
For Immediate Delivery 


M“ 


Steel Dish-end by 


RATCLIFFE and SONS, Hawarden, 





N°: 2 KEMPSMITH UNIVERSAL MILLER. 

LO SWING LATHE, all gear drive, capacity 
3hin. by 69in. 
Becker Brainard VERTICAL MILLER 

No. 4 Herbert CAPSTAN LATHES, all gear head, 
chasing saddle 


EW CREOSOTED Ore: and SLEEPERS 
i In quantities from 100 to 10,000. State number 
reantred.—Adudress, 2026, The bagines Office. 2026 


NEM EA 





ast FOR DISPOSAL. 
Size No. 3 ‘* Sentinel ** ore und Direct 








Ww 
TWO 


driven Intercooler AIR COMPRESSORS, Series 14, 
aot 200 cub. ft. per minute to 80 Ib. per square 
inch. 

THREE 21 H.P. Petrol-driven ‘‘ Wilton" CEN 
Fag mae PUMPS, capacity 2000 ‘Gian per hour 
16ft 

Large quantity Straight Shank TWIST DRILIs, 
jin., 25-22in., 29-?2in. and 15-16in 

Large quantity —— -sheave SNATCH BLOCKS, 

5 


din. diameter by 

FORTY 4in. by 5-8in. Double. gaa BLOCKS, 
FOUR Double-headed EMERY GRINDERS, 

Luke, Spencer, Ltd., with foot treadle motion, 

with two tin. by lin. emery wheels. 

WO Roots Motor-driven ‘* Climax ’’ ROTARY 
BLOWERS, fitted with 3 H.P. 220-volt Electric 
Motor; capacity 600ft. per minute to { Ib. per 
square inch. 

SIXTY See. E SIDE-TIPPING WAGONS, 
capacity, 241 use, practic ally new, 
aes DITTO. DITTO, 2-3rd yd. 


sau 
STANLEY ENGINEERING CO., Bath. 


sae 


by 
fitted 


1 yd 


24in. 


capacity, 
3961 G 





NE NEW 12in. Centre by 14ft. Gap Bed SCREW 
ea ean LATHE, by Broadbent. 

pe. VEN NEW Stin. centre by 8ft. straizht bed 

CREW-CUTTING LATHES, by Willson 

“TWO NEW 8&jin. centre by 12ft. gap bed SCREW- 

currixe LATHES. 


practically new  Bremner-Clay HORI. 
ZOBTAL ponine MACHINES 
NE NEW . DISC GRINDER 
ONE NEW 2 Pog SHAPING MACHINE. 
THE JUDSON-JACKSON co., a 50, Marsham- 
street, Westminster, London, 8.W. 1. 3616 a 





‘1X —_ ENGINE-DRIVEN gin —, 


eac! oan a 33 B Campbell V: 
Engine, coupled — and Wade Air Com- 
pressor, 100 c.f. at 300 1 . wit | 





of spares for engines 40% compressors in each case ; 
brand new, as delivered from makers; exceptional 
opportunity, as.these sets are available for immediate 
delivery, and will be offered below actual cost.—Full 
particulars on request, HARRY H. GARDAM and a 
Ltd., Staines. 2017 














‘TES CULTIVATION.—A SET of DOUBLE 
‘ ENG INE ue H. P. nominal) TACKLE, complete 
with i nts and van, patent regulating 
~~, on plongh ; NEw and ready for ed alivery. 
—Apply, J. and H. McLAREN, Lt Midland 
Engine Works, Leeds, or Stand No. 271, ioak Show, 
Cardiff. 3854 G 


TEAM SET, 130 H.P., 2 Cylinders Compound, af 
‘ 150 Ib, steain pressure, by Belliss and Co., 1899 
direct coupled to Generator, D.C., 100 K.W., 110-volt, 
450 r.p.m., by Crompton and’ Co., 1916; with 
Vertical Boiler, 300-400 Ib. capacity, 0 Ib, pressure. 
—Reply, HOFFMANN MFG. CO., Chelmsford. 

3777 G 





June 16th, 1919. 
Tes, UNITED GLASS BOTTLE MANUFAC- 
"RE Ltd., 195, Strand, London, W.C. 2, 
have FOR DISPOSAJ, the following PLANT :— 

ONE _Direct-coupled Steam-driven Continuous- 
current GENERATOR, 30 kilowatts capacity at 105 
volts pressure; multipolar Silvertown Dynamo, 
Engine by Shanks, non-condensing and running at 
300 a per minute when supplied at 60 Ib. 
steam pressu 

ONE No. 8 ; Baker BLOWER, belt-driv 

ONE VERTICAT. 1 na 5ft. dinmcter. Sft. high, 
7 60 lb. steam 

NE uginecra™ DRILL ING MACHINE 

ONE a STEAM HAMMER, suitable for 60 Ib. 
steam pressu 

ONE 2-ton FRICTION WINCH, 
500-volt continuous-current Motor and Controller 
HREE Small HORIZONTAL STEAM ENGINES, 
for 60 1b. pressure, used for driving scrapers of 
Green’s economisers. 

TWO HORIZONTAL AIR COMPRESSORS, for 
electric motor drive. Owing to a change from oe 
tinuous ont to alternating -current, there are 
large number of continuous-current 500-volt MOT! ORS 
FOR DISPOSAL. Full list of the machines will be 
supplied = application 

Offers ould be made to the UNITED GLASS 
BOTTL E “MANUFACTU RERS, Ltd., ¢.o. Cannington, 
Shaw and Co., Ltd., Sherdley Glass Works, *, — 


15 G 


complete with 





Straight-line Ingersoll AIR 


COMPRESSORS, 16in. steam, 16}in. air. 

TWO DITTO, 12in. steam, 12in. air. 

ONE, by Slee, 12in. steam, 12in. air. 

ome: by Holman, 10in. steam, 10in. air 

. by Larmuth, double 10in. steam cyl., 10in. air 
ONE’ Ingersoll, Sin. steam, Sin. 
TWO Belt-driven, 74in. and 13in. cyls 
? HORIZONTAL Worthington, 


10in. 
ONE HORIZONTAL, belt-driven, by 
SHAW and GASWELL, Hull. 


ffWO SECOND-HAND LATHES, in Excellent Con” 
dition, by Benson, of Nottingham, 5}in. centre 
sliding, surfacing and screw-cutting, with counter, 
shaft and taper turning attachment. Accessories 
stays and set of change 
One of the lathes has six collets and 
View by appointment.—Letters and 
offers to STERLING TELEPHONE and EL = 
45 i 


WO HORIZONTAL 


“belt-driven 
Wilson, in. 
3904 G 














in case, with Bg new, 

Apply. C.F.  Peuiianinnt ateeek: Westminster, une? & PLAIN MILLING MACHINE, with swiveling 
8.W- 3866 « Shin. centre by l9/t. straight bed HIGH-SPEED | Face plate. driving plate. 
OR SALE. 20 HP. NEARLY NEW SEMI. EW APST a PI poe 
w.pD. mmediate elivery.— ress, 739. e : MAS 1 aly 2 

Engineer Office. 3739 G SOHN MACNAR, Hyde. Tel.. 78 Hyde. 3994 Bs co., Ltd. Dasenbam, Essex. 

yo: SALE, 600-Tons FORGING PRESS, made by € RE-CRUSHING ROU 5, Krom System, High- 

single cylinder, 4-column speed, TWO ALF: never been used. In 


Davy Bros., Sheffield ; 
steam hydraulic intensifier type, 3ft. stroke. Further 
particulars on application.—Address, 3733, The Engi- 
neer Office. 3733 @ 





stock, for prompt vaaavery. —For photograph, speci- 
3896, The 
3896 a 


fication and regarding inspection, address, 


Engineer Office 


For continuation a of For Sale 





Advertisements see page cxi. 
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EGWrigley «@]td 


Foundry Lane 
Works, == 





Soho. Birmingham. 
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FOR SA 

fNHREE Cross Compound MORIZONTAL, ENGINES, 

17in. = per cyls., 36in. stroke, by Ruston, 
Proctor and ¢ td. 

PAIR of HORIZONTAL 


ENGINES, 13in. cyls., 
18in, stroke, by Ruston, Proctor and Co. 
HORIZONTAL CORLISS ENGINE, fin. cyls.. 


‘Sin. stroke, by Hicks, Hargreaves and Co. 

HORIZONTAL ENGIN with Jink expansion, 
12in, cyls., 24in, stroke, by “Marshall, Sons and Co. 

Compound- wound Bi-polar DYNAMO, 220 volts, 
450 amps., 550 revs., by Scott and Mountain. 

Vertical Compound Steam Vacuur PUMP, 6in. and 


12in, steam cyls., _. air cyls., 8in. stroke, capacity 
about 1000 cubic fee 
HORIZONTAL Nis COMPRESSOR, ldin. cyls., 


lfin, stroke, by the Chicago Pneumatic Tool Co. 

PAIR of VERTICAL MARINE ENGINES, two 
rag ate cyls. 6in., two low-pressure cyl«. 10in. 
9in, stro! 

PAIR of HORIZONTAL ee. llin. 
22in, stroke, by Spencer and C 

Cross Compound HORIZONTAL CORLISS ENGINE; 
ba “and 24in. cyls., 36in, stroke, by D. Adamson 
and Co, 

YATALOGUE of Stock MACHINERY, 2-3000 Lots. 

Free - pete. Inspection invited. 

HOS. W. WARD, Ltd., ALBION WORKS, 

Tel., Forward, Shemeld. SHEFFIELD. 


\ JALKER RING GRINDER, with Magnetic Chuck 
capacity for rings, 2in. to 9in. dia. 
Me ay ING LATHE, all-gear drive, capacity 3}in. 
a 

No. 4 Herbert CAPSTAN LATHES, all-gear head, 
chasing saddle. 
tone 28 PLAIN MILLING M ACHINE, with swivelling 
wh: centre 10ft. straight bed High-speed LATHE. 


L Aries eis. ordinary pattern SCRE W-CUTTING 
NEW CAPSTANS, " Ss, PL 

SCREWING Siti £0 TOMATICS, PLANERS and 

_JOHN ¥ HN MA AB, Hyde. Bede. -_Tel., 78 Hyde, 


We HAVE FOR INSTANT DELIVERY 
ONE No, 7a POTTER JOHNSON CHUCKING 
and BAR AU TOMATIC 
me very heavy 30in. JONES SHIPMAN VER- 
‘AL DRILLING and a pean’ Bane 4 HINES, with 
large T oigttes table. Used a few 
u ONE 18in, stroke DOUBLF- HEADED SHAPING 
ACHINE, 10ft. 6in. bed, two ss circular 
mo Cone driven, Very little use 
CAPSTAN Wr aed NEW FOSTER AMERK AN 
pated lin. DITTO, very slightly used. 
ante E 12in. centre by 14ft. Box-end Straight Bed 
JING and SURFACING LL ertEs » double back 
eared. Good condition, by. Stirk 
ogee § a! MODEL 94in. by 8ft. Gap Bed S.S.S. 
Ww ae complete with 16in, dia, British 
Bulldog e ae hue 
ONE. 22in. ort SEPARATOR, good as new. By 
Gtimerican Machine Tool 
A, LF, 2in. ASQUITH Cone-driven RADIAL DRILL, 
THE JU DEON JACK 
7m ACKSON COMPANY, - 50, 
semen ste, Westminster, London, 8.W. iM i999 a 
5 “TON STEAM TRACTOR, Quite New (R.A.S.E. 
catty = rf Medal, 191u) ; all latest. improvements ; 
Mid} elivery .- -Apply, J. and H. Mct.AREN, Ltd., 
z and Engine an Leeds, or Stand No. 271. 
oyal Show, , Carditf, 3855 G@ 


12 H.- ENGINE, by J. J. Lane, 9in. Bore, 14 
‘aundry Toke, developing 12 to 20 H.P., suitable for 
menuine or any manufacturing business ; price £85 or 
BODY. offer. Also a Willy’s OVERLAND VAN 
LQBY;, peice £15 oF offer. —Apply, WALTON LODGE 

RY, 374, Coldhatbou.. Seek brixton, S.W. 9. 
386 


mide reales 4a 


H.P. VERTICAL - COMPOUND REA AVELL 

GENERATORY ENGINE, me ae po 6-POLE G.E.C, 
ATO 460 volts, 225 ps., 480 r.p.m. 
£525. — —MARTINS, 320, Witton road, mee 

ing le 


eyls., 
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FOR SALE. 


1000 & es oo Tb. -hand STEEL RAILS. 


ons 
85 Ib. nie vad, in 18ft. to 45ft. lengths.—-R. H. 
NEAL and CO., 53, The Broadway, Ealing, py 
319 @ 











TO 
INDUSTRIAL 
COMPANIES 


REQUIRING 
CAPITAL 


For Extensions and Additions. 


To Plant and Works. | 


FWNHE British and ile Debenture Trust 
Limited, 3, Lombard Street, London, 
E.C. 3, desires to take a fivancial in- 

terest in Industrial enterprises that require | 

capilal for th: pu pose of extensions and | 
additions to Flant and Works. 

The Trust will provide such capital | 
either by purchasing a large block of existing | 
| Shares or by purchasing the whole cr any | 
| part of new Shares or other Securities that | 
may be issued in the near future. 

| The Trust will. arrange, where necessary* 

for Private Companies to be changed into 


| Public Companies. 


| The Trust, which does not desire to 
| secure conirol of Companies in which it 
may become financially interested, or to| 
| interefere in the management in any way | 
whatever, will provide capital to pro- 
gressive enterprises likely to prove sound | 
investments. 

All communications will be treated as | 


penne and Confidential. 


Address : | 


BUTISH AND GENERAL 
DEBENTURE TRUST LIMITED | 


3, Lombard Street, London, E.C. 3. 


| 
| Telephone :—Avenue 1720. 
Telegraphic Address i—Britgeuceb, London. 


3941 





The CUTTER 
and the CUT. 


Coarse Pitch, undercut teeth, and quick 
spiral, all combine to give the greatest cut- 


ting efficiency. 


Less power is required, 


increased speed and feeds are possible, 
production times are cut to a minimum. 























WIRE 


entitled 


to DISPOSE 
ENTER into 


and is easily 


CLE 
London, W.C. 


ROPE 


PATENT FOR SALE OR 
HE OWNERS . of 
No, 5917/14, dated 9th March, 

** Improvements in wi 
ROPK HOISTING SLINGS 


MENTS under 
likely to be interested in same. ‘ 

This patent has been very successfully 
exploited in the United States of America, 


FOR SALE 





SLINGS 


LICENSE. 

PATENT 

1914, 
E 


British 





DESIRE 
of the PATENT or to 
WORKING ARRANGE- 

LICENCE with firms 


adapted to any kind of work. 


A copy of the spnetnentics ot a oo 
trated catalogue, and full particulars ma 
be obtained from Messrs. MARKS and 

RK, 57 and 59, Lincoln’s Inn-fields, 


3878 H 


Continued on page cxiv 





Handling 


Materials 





Aerial Cableways 
Aerial Ropeways 
Cranes—all types 
Hoist - Conveyors 
Telphers 
Tracsporters 








the very First 
Firewood 
Does 12 


CP CETTE ON 


SAW wovtee 

MOULDER 

HIGH-CLASS BENCHES & SHARPENERS. 
a. Relested, ond Adopted by Hundreds of 


& Sawdust Li her 
to 80 men’s work 


a M. GLOVER & Co., Saw Mill sai LEEDS 3 


GUARDS 


at Home and Abroad. 
ane 
us Pro} 4 








J-M:-HENDERSON 
41 Victoria Rd: Kensington -LondonWs 








WESTERN 6466 



































TTS PINS 


GROVER “=: 


at HALF THE COST. 
BUT BEWARE OF IMITATIONS, 
THE @ENUINE ARTIOLE IS MANUFACTURED ONLY BY 


GROVER & CO., Lto., 


TO MARINE ENGINE BUILDERS. 


WHY WASTE TIME AND 
AND = NUTS? 


MONEY ON 





Ceck Nut) 


WASHERS ,. 





Eritannia Werks, Carpenters fd., 
Stratford, LONDON, &. pes 




















106, Cannon Street, London, E.C. 4. 













Now that the Government D-partmen's’ demands for Silvertown Rubber 


Cables and Wires have been relaxed, we are in a position to devote practically 
the whole of our attention to ordinary industrial requirements. 
can be made of all standard sizes. 


Prompt deliveries 


In addition to the standard “ Association” rubber insulated taped and 


braided, lead covered, and armoured cables, we make cables and wires to meet 
special conditons. 


Please send us your enquiries. 
50 years’ experience of cable manufacture. 


THE INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO., LTD. 


(The Silvertown Company) 
Head Office : Works : 


Silvertown, London, E. 16 
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STEEL BARS, RODS, 
SHEETS & SPECIAL 
SECTIONS. 


SAW PLATES up To 
6 6 IN DIA. 





WOOTTON BROS., LD. 


COALVILLE, near LEICESTER. 
Telegrams : Wootton, Coalville es 
Brickworks Piant. Sanitary Pip: Plant, 


CLAY-WORKING PLANT. 


Colliery tlant. General Millwrights 





BLAKE’S PATENT 
Self-acting 


RAMS & HYDRAMS 


For Raising Water. 
Send for Catalogue No. 16 
JOHN BLAKE LT” 
ACCRINGTON, LANCS. 


RAW HIDE GEARS 


Also Metal Gears. 
GEORCE ANCUS & CO., LTD.; 
Neweastle-on-Tyne. 














DAVIE & HORNE, Engineers, 
Johnstone Engine Works, 
JOBNSTONE, near GLASGOW. 
MAKERS OF 
Condensing Plants, Distilling Plante, Evapora- 
tors, Feed Water Heaters and Filters, Pumps 

Clty Office - - - 4, HOPE 


Meares 
advt 











Rogers McGown & Co., 4, Livesey Rd., Manchester 





MECHANS LIMITED, 
Engineers & Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 
28, Victoria Street, Westminster, S.W. 


Be Tlnstrated Advertisement appearing 
Fourth week. — 








UP TO IS TONS. 














CRANKSHAFTS 
as Forgirgs, or | 4 SPECIALITIES % 





ROTHERHAM FORGE 


Admiralty, War Office, Board of 


Y 


TLLUUTE AERA ELUATE REALE 


ai" 


\ 
w 


BY THE FRASER 
PATENT METHOD 
OF ATTACHING 
: THE RIMS, : 
: THE PULL ‘ 
EXERTED BY 
THE SPOKES 
IS EQUALLY 
DISTRIBUTED 
: OVER THE : 
WHOLE SURFACE 


PANU LUUV PUTT LUTTE EV LUST LTH 
AUT AAEA LULL LOMEO OOO COD Ee 


SH TTLLMAMLULLL 


J 


UE 


STEEL FORGINGS 


ROLLING MLLS CO, LTD. 
BRE ROTHERHAM neon cre. ~ 16 Gonen Srer. 4 YORKSHIRE. 


DOUGLAS FRASER & SONS, [72 crcostismas 


- OFTHERIM - WESTBURN FOUNDRY, ARBROATH. BRoapPui.ers, 














DROP FORGINGS 
JNOTOR CAR 


ALF 

















Tz 


UHL EU TUL LUTHTTUTHIL 


AMORE PERFECT 

: BALANCE IS : 

=| : THEREFORE : 
 ATTAINED& THE 
3 PULLEY RUNS 
ABSOLUTELY 

=| TRUE. FOR 
| ORDINARY DRIVES 
A DOUBLE SET 

: OF ARMS IS : 
UNNECESSARY 
AND ASAVING 

OF COST IS THUS 


os 


UTE EE EY 


STUN 











“THE ENGINEER SERIES. 


THE PRODUCTION AND TREATMENT OF VEGETABLE OILS. 


Including chapters on the Refining of Oils, the Hydrogenation of Oils, the Generation of Hydrogen, 
Soap Making, the Recovery and Refining of Glycerine, and the Splitting of Oils. 


By T. W. CHALMERS, B.8Sc., A.M.I. Mech. E. 
(of the Editorial Staff of “‘THE ENGINEER. ’) 
Cr. 4to. Folding Plates and Illustrations in the text, 2is. net. 


“ A valuable contribution to our knowledge of the subject from the engineer’s point of view, containing 
much information hitherto unpublished. The volume is well illustrated.”"—ENGLISH MECHANIO, 


OONSTABLE & Co. Ltd., 10 Orange Street, London, W.0 2, 








(Jun-metal Scrap Bought or 
HUNT 


and MITTON. Ltd 
founders Qogelle street North, Birmingham 















If you want steam pl ant, gas engines, OF 
boilers at short notice ask us to quote. 


Hindley Engines 
ne THREE” 


« Vioro a Srawer L ‘wDON. 
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INDEX TO ADVERTISEMENTS. 
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bee, A. o * - ** 
Se ‘4 4 
Bape sad ender “ “i “ua Oo,La’ 76 
i ana 6, tno F <2 2.102 
9” RR aps 108-118 am 
3, Sy Me "9 ‘Man Go 98 ~- 108 
Botley Bros ~ 
Booth, Jos., & Brothers, led 66 $1 519 
Bren dea 1 of ta 
Sones, Berwind 0o., 1d ». 68 + ++ 60 ee 
Borman, Bot Co.-La . - 8 oo oo 
Becks FW nd Ld £0 2100 ~ ool 
Batley te and W.. Ld --114 Se *"302 
op Bros.,id .. .. 16 Ld 94 02 
penuh Brerite Works, Ld.100 95 “ny 
Brit, Griftin Iron & Stoel Co 85 be APR 
Peebles 0o.. 14 hcg 3 68 eggds a: 3 
Brit. L. M. Ericsscn Mfg. Co 41 81 Ida ..109 ee 00 oe Phe m 
sit, Niowusse Holuer Ud 6 -< ng Oo | mr ee ia 7) 8 
Bete On7e er ocinition, La 100 ait and Bon, La.. “0 
— ——-——] 
re Ne SIMPLEX CONDUITS 
The Pioneer System. 
of all kinds of 
: FRAMED BUILDINGS oar 
, S F E L « SIMPLEX CONDUITS, Lad., 
f Works: Garricen Lanes, Birmiaghae: 
{ For For 
{| Engineering . Tea ; THE TEES SIDE BRIDGE 
Workshops, — ‘ AND ENG'G WORKS, LTD. 
( Foundries, oe 4 MIDDLESBROUGH, 
5 ; actories, > of Roofs, Steel Framed 
. Mill a 
| =. <r, f | RESIS 
4) Harbour Jute Mills, |f Peseta dame haa Wn ie 
{ Sheds, : Mills, Paw yp ly Plate & dectons 
’ Go-Downs, Rubber . . 
1 raceres, || DAVIES & METCALFE, 
{ Buildings, Bungalows, MANCHESTER. LIMITED. 
(| Ete. Ete. Etc. Ete. 4 SPECIALITIES. 
gees ) ALL CLASSES. Que 
, Pi IMustrated Advertisement every feurth week. 
{ tbaaioeas, Bridgework, 
Pumping Pi rsael THE MOTHERWELL BRIDGE CO. 
f oars Rivetted SRIDGES, ROOFS, PIERS, TANKS, DOCK GATES, 
‘ Fran Work | Strectaral Werk, Hydraslie Pressed Flooring. 
seat cl,,, |f | “Sit? MOTHERWELL, N.B. "2 
{ Londen Office: 82, Victoria St., Westminster, 8.W 
Vai, ii ‘ See illustrated advt. lastand next week. sL2S 
de % 
SS (BROWNLIE & MURRAY, LT. | |#> sama « co. 
GK ey % ( 5: Ht: Engineers, 
INS ok POSSIL IRONWORKS, india cece: | mone peniine MAG 
LONDON: 110, FENCHURCH S&T., E.C. POSSIL PARK, GLASGOW. SEQUENCE, LONDON, if RILL CHINES 
‘ re BOILER AND GIRDER WORK. mas 
Seo Iiustrated Advertisement im tevee of June )3*h 




















THE GLASGOW IRON & STEEL CO, 


WISHAW, SCOTLAND. 


Manufacturers of SIEMENS ACID STEEL 


SHIP & BOILER PLATES 


"Alee BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANALES, BULB ANGLES, CHANNELS, 
ROUNDS, SQUARES, TEES, &s 


MAKERS of GLASGOW PORTLAND CEMENT 


Brand—* GISCO Lk,” 
Ther Mie ROOT, WHAT “GREGL GLASDSW * 








. CXiv 


FULLER, HORSEY 


SONS amp CASSELL. 
BSTABLIGHED im BILLITER-SQUARE in 1907. 
ni, EB. 8. 
MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 
OF 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


NOTE.—A = OF SPECIALISTS attends 
to the Manufacturers seeking New 
Works or Works ae and a 


REGISTER OF VACANT FACTORIES 
will be forwarded free on application. 


62,000 FEET OF FLOOR SPACE.—MODERN 
GROUND oo FACTORY FOR SALE, with 
possession .—Mess' 

‘uller, Horsey, Sons and Cassell 
for the 








nstructed to INVITE TENDERS 
PURCHASE. in one Lot. of the FREEHOLD 
GROUND FLOOR FACTORY, 
ente on the Great North-road at Finchley, close to 
codside Station on the Great Northern Railway. 
The —- are well built, exceptionally well 
lighted, and in good structural re; eS and tude 
shops measuring 100ft. by 70ft., 330ft. 40it., 400ft. 
by 50ft., 220ft. by 80ft., &c. giving an AVALCABLE 
FLOOR SPACE OF 62,000 BOUARE FEET, heated 
be electrically lighted throughout, and gE ane 
with 
MODERN MOTIVE POWER, 
which a ee of the freehold would have the 
option of acquirin: 
ders noua te Gelivered at the Auctioneers’ 
Offices by four p.m. on Monday Next, June 30th, 1919. 
iculars of the ——, with plans and form of 
obtained of Mr. an H. Coopman 


of 5, Giltspur-street, olborn Viaduet, 

an . FULLER, HOWSEY and CO., 

Aucti 11, Billiter-square. E.C. 3677 1 

At the HAYDN PARK WORKS, HAYDN PARK- 
ROAD, SHEPHERD’S-BUS:.. W.—Messrs. 


Fuller, Horsey, Sons and Cassell 
will SELL by AUCTION, in Lots, on the 
Premises (unless previously sold as a whole) on 
TUESDAY NEXT, July ist. and following days, at 
Eleven o'clock precisely the NEARLY NEW 
HIGH-CLASS MACHINE TOOLS, 
including seven Cleveland Acme and ng auto- 
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‘CHARLES GRIFFIN AND CO., LTD. PUBLISHERS. 


4." All prices are NET, , Dostage extra, 
THIRTEENTH Eprrrox, Revised and Enlarged. 9s, 


KNOW YOUR OWN SHIP. 


TON, Naval Architec 
Specially arranged to suit the reuremente of Shine Mey en Siena Superintendents, 
neers, an rs. 

CoNTENTS,—Displacement and Dead weight—Moments—Buoyaney—Stresses en had mains in Ships-——Structure 
—Stability—Rolling—-Batlasting—I Cargoes—Shifting Carg Deck Gargoes—Effect of 
Admission of Water into Ho lf ee Sail Area, Propulsion, &¢.—Stability ar nl a ie Se Remarks 
on Stability—Trim—Tonn ~~ yggen beard—Caleulations—A Set of Ship’s Calculations as worked from Actual 
Drawi ings.—APPENDICES—INDE 

* The work is of the highest value, and all who go down to the sea in ships should make themselves 
acquainted with it.’’—Sumrisc Wor.p, 








Draughtsmen, 











10s, 64. 








In Mediam 8vo. Blue Cloth. 260 pages, with Four Folding Plates and 159 Illustrations. 
A TEXT: ‘BOOK | JON. AERONADUTI Cs 
With a3 Foreword, a Gol. AThe MASTERS oF ‘SEMPILES A.F.C. 

ConTENTS.—Mechani Air Flow—Wing Characteristics—Stream-line Flow—Dynamics of the 
Penta yg: bas hm of the Aeroplane—Stability—Structural Materials—Construction—Aero Engines—Air 
Screws—Th Seaplan e— Instruments and their Uses—Types of bines—Design of an Aeroplane—Rigging, 
Testing, aaa of — pr Airships—Aerial Navigation—Meteorology—Bomb 


Dropping—Wireless Telewragh) Pho tograp hy.—IN1 
* Packed from cover to cover with » fund of mony valuable i instruction.’ 


Firtx Eprtros, Revised and Enlarged. edium 8vo. Cloth. Pp. i 


THE AEROPLANE, 


—-AIRCRAFT. 
i+ 174. Fully llustrated. 





~ 
78, 


6d 





A CONCISE SCIENTIFIC S'tU By A. FAGE, A.R.C.Se 
ConTENTS.—Winds—Stream-line Bodies ‘and Struts—Aeroplane Wings—Constraction of ae 
Equilibrium—Stability—Propellers—Engines. — INDEX. 
* Far and away in advance of the usual run of Scarcbantigal treatises.’’—ARFRONAUTICS, 
Fiera Evrrron, Revised. In Crown 8vo. Cloth. Pp. i-xv + 398, 12s, 6d. 


With 53 Figures and ee 
‘oO 


"THE THEORY. OF. STATISTICS. 


Contents.—Introduction. Parr I., Tue ‘Tire of yt and Terminology—Consistence 

— Association—Partial—A ssociation—Manitold Classification. Parr IL, Ta yY or VaRIABLES—Fre- 

quency bistribution—Averages—Measures of Dispersion, &c.—Correlation—Do., Practical Applications and 

ods—Miscellaneons Theorems Involving the Use of the Correlation Coefficient—Partial Correlation. 

. THrory or {SAMPL. inc—Simple Sampling of Attributes—Effects of Removing the Limitations of 

Simple Sampli The B ial Distribution and the Normal Curve—Normal Correlation—The Simpler Cases 

of Sampling for Variables—Percentiles and Mean. 

Well calculated to hold the attention of the student or teacher of economic subjects."’—Sratist. 


London : CHARLES GRIFFIN and CO., Ltd., Exeter Street, Strand, W.C. 2. 


Fourth Edition Revised. 


THE PRINCIPLES OF ELECTRIC WAVE 
TELEGRAPHY AND TELEPHONY. 


By J. A. FLEMING, M.A., DSc, F.RS., 


University Professor of Electrical Engineering in the University of London. 
With numerous Illustrations, Svo. 42s. net. 
The author has been closely associated from the very outset with the pract‘cal development of wire” 
less telegraphy, and therefore bas been in a position to select the material for this book from the stand- 


point of the practical rad.otelegraphist. During the Kuropean war the subject has immensely advanced 
It is of the greatest importa.ce in connection with the guidance of aircraft and maritime traffiegenerally" z. 














matics, two Herbert No. 4 capstan lathes 
a by Warner and Swasey and - ty makers, 
5 tool-room lathes, 73 unioumnl and plain milling 
machines, two Norton No. 1 plain grin 
cutter grinders 70 radial pillar and eet 
aniline machines, 19 thread milling machines, shaping 
mm Rickert- 
Century A.C. 
plating plant, 
Hee oon a Graner 10-volt 1000 amp. dynamo, gas 
rnaces and apparatus, shafting, pullers. 
vices, weighing machines, a large assortment of 
ENGINEERS’ STORES AND SMALL 
TOOLS, 
= farniture, and other effects. 

May he viewed by appointment, and catalogues had 
of Messrs. Kimber, Bull and Co., Solicitors, 6, Old 
Jewry. E.C.; of Messrs. owe and Yates, Surveyors, 
93, et and of Messrs. FULLER. 
HORSEY and CO., Méctlanical Auctioneers and 
Valuers, 11, Billiter square, E.C. 3 3678 1 


By Order of Messrs. James Francis Works, Limited, 
who are reorganising their works for peace pro- 
duction.—Messrs. 


Fuller, Horsey, Sons and Cassell 


are instructed to SELL by AUCTION. in 
OED. the Premises, at 76, WANDSWORTH- 
A 
Eleven o'clock p 


Y NEXT, July 4th. 
MODERN ENGINEERS’ 
TOOLS, 

including Two Turret and Six Capstan Lathes, 
Eleven “Staigh's Slide, Surfacing and Pe ag roy 

Lathes up to 12}in. centres; Three Ditto, by Lang, 
9tin. centres; 34 Screw-cutting, Boring and_other 
Lathes; Five Parting-off Machines; Four Thread 
Milling Machines; Hydraulic Accumulator 
Pumps. Banding Press, and other 

May be viewed and catalogues had of 
FULLER, HORSEY and = ee Auctioneers 
and Valuers, 11, Billiter-square. EC. 3. 


RAINTREE, ESSEX. 
By Order of Tae CRITTALL MANUFACTURING 
cO., LTD,. who are reorganising their Works for 
Peace Production ete 


Fuller, Horsey, Sons and Cassell 
will SELL by TENDER, in Lots, 

ri ang MACHINERY AND TOOLS, 
includi 

A MARSHALL COMPOUND CORNISH — 
witr —— Stoker, Feed-water Heater, and Pum 

Tw 60-K.W. " 110-Volt STEAM ELECTRIC 
GENERATING SETS with Marshall Horizontal Com- 
poun 

A ome 200-K.W. 466-Volt D.C. GENERATOR. 

Two 78-K.W. Crompton belt-driven GENERATORS 
(460 aaa 110 volts 

PATENT SUCTION GAS PLANT, ~ & ben Power 

Capacity 14,000 cubic per hour 

Seven Heavy Type Power Friction ina "pkEssis. 
Three BOILER TANKS. 3800-6000 and 7000 gallons. 
aw. Oil-fired CRUCIBLE FURNACES for 200 Ib. 


1 

P 4 jgurteen Keith-Blackman No. 1 High-pressure 

A Special 150 lb. CRUCIBLE FURNACE, by the 
— Furnace Co. 

‘hree Regenerative OVEN FURNACES. 

Two Fletcher-Russell OVEN FURNACES. 

Set Hydraulic PRESSURE PUMPS 
HYDRAULIC RIVETER, by Berry and Co. 
soon Teak finished FIRE - RESISTING 


Ten Tons HIGH-SPEED STEEL. 
A RENEFELT ELECTRIC FURNACE, 
. capacity, with ese as — K. wha uote. 
Alpemotors, Switchgear, and Li 

THE VENDORS WILL LOAD ALI ALL Pots ONE RAIL 
FREE OF CHARGE 

TENDERS must be delivered at the Auctioneers’ 
Offices, 11, Billiter-square, E.C. 3, not later than 
Four p.m. on TUESDAY, July 15th. 
talogues and forms of Tender to be obtained of 


CONTINUED IN NEXT COLUMN, 


YARROW PATENT 
WATER-TUBE BOILERS. 


Messrs, Yarrow undertake the PRESSING AND 
MACHININGOT the various parts of Yarrow Boilers. such 
as the Steam Drums, Water Pockets, and Superheat-rs, 

British and Foreign Bak we in not havi g the .evessary 


YARROW & CO., Ltd., Scotstoun, Glasgow. 
REPAIRS ON PACIFIC COAST. 


YARROW’'S. Ltd., Victoria, British Columbia. 
Shipbuilder? Ship Repairers, and Engineers, 





MACHINE 





1s Corporation. 














LONGMANS, GREEN& CO., 39, PATERNOSTER Row, E.C, 4, 
Fuller, Horsey, Sons & Cassell’s AUCTIONS. 
ADVERTISEMENTS. STOCKTAKINGS. VALUATIONS. 





CONTINUED FKUM PREVIOUS COLUMN. 


Messrs. FULLER, HORSEY and CO., Mechanical 
Auctioneers and Valuers 11, Billiter- “square, aa 3. 


(Avenue 3088) si | BROMHEAD AND CO. 


established 40 years as 
ENGINEERS’ VALUERS AND 
PATENT AGENTS, 
undertake the sale end valuation of Engi- 
neers’ and Ironfounders’ Stocks, Plant, 
Loose Tools, &c., in whole or part, for 
Balance Sheet, Transfer, &c., purposes, 
MODERATE TERMS. 
All letters to Head Office, 
30-32, LUDGATE-HILL, LONDON, E.C. 4. 





Important 
CITY FREEHOLD, 
with early possession.—Messrs. 
Fuller, Horsey, Sons and Cassell 
are ——e by a 2. Ona and Sons, 
Ltd., who retiring usinese, to invite 
TENDERS for or the PURCHASE in ONE LOT the 
FREEHOLD COMMERCIAL PROPERTY, 
situated in Beech-street, Barbican, at present arranged 
as an Jron and Brass Foundry, but available for many 
other purposes. 
The property has a frontage to Beech-street of 
about 59ft.. a return frontage to Beech-court, and 
contains a total 





GROUND AREA OF ABOUT 11,000 F 
SQUARE FEET. R Heber Radford, Son & Squire, 
= aoe of which is covered by substantial brick ENGINEERING, IRON AND STEEL WORKS 
Tenders, which must be in the form contained in VALUERS, 
the particulars, should be delivered at the Auc-| CONSULTING ENGINEERS, REFEREES AND 
tioneers’ Offices at a date to be announced later. AEBITRATORS. 


Established over 60 years. 
15, 8ST. JAMES’-ROW, SHEEFTEL. 
Telegrams, Radford, | Telep! 425. 


Particulars, with —. are in course of preparation, 
and when ready may be had of Messrs. Burn and 
Berridge, Solicitors, 11, Southampton-street, "ti ‘ 








or Messrs. FU — HORSEY and ©. 
Billiter-square, E.C. 1 
PEI @ Poy AUGUSTIN NORMAND, 
Fer continuation of Fuller, Horsey's Advts. | “¢7.“rue au Perrey, LE HAVRE (FRANCE). 
vhs DESTROYERS, TORPEDO BOATS, YACHTS, and 
see page cvill. FAST BOATS, SUBMARINE and SUBMERSIBLE 
BOATS, NORMAND’S PATENT WATER-TUBE 
BOILERS, COAL or OIL-HEATING. DIESEL 
OLL ENGINES, BK 508 








R ELEVATORS AND CONVEYORS, 
DRIVE CHAINS OF THE EWART, 
LEY, AND OTHER PATTERNS, 

Apply EWART CHAINBELT CO., Ltd., 





CAMPBELLS & HONTER, L® 
GEAR CUTTIN G. 


DERBY, ENGLAND, orm w bout up to up to 18ft. Oin. di dia lar anh Po 
Spur cut up to Ot. | yan ae. 


Being an amalgamation of the Chain 
Belt Eng. Co. and Ewarts Chain Man. 


Co., Derby, England. 
Pror BLACKHEART MALLEABLE 


DOLPHIN FOUNDRY, LEEDS. 


ror CASTINGS 10 10 tons. 


LOAM, DRY ann GREEN, 











CASTINGS, 
Apply LEYS MALLEABLE CASTINGS|t. « w BRADLEY 2. SRWARK. 
scillies mond. alia. HARPERS LIMITED., 


FRICTION CLUTCHES.; 


SEE LAST WEEK. 








Switches and ind Crossings, 
TANKS, 


Railwa 


wos rot Cette ere ee. imee | HARPER, PHILLIPS, Ltd, 
—— GRIMSBY. 





itish Insulated and Helsb 
Brtsh Mahe pom | CASTINGS 
Tiustrated a, eeeecot snd HELSEY, 23rd, fo 10 TONS. GREEN LOAM or DRY 








LASSEN & HJORT 
WATER SOFTENERS. 


“ LUKSPENITE ” ree 
GRINDING WHEELS— 
GRINDING & POLISHING MACHINES. 


MAKERS 
LUKE & SPENCER, LTDp. 


RIDGEWATER WORKS, ~ .e 
Boe sarge m Advi last week and nex 


neeri Resi ace Work 
Lea i Rena 


warns "Queen's Wharf dammersiniebe 








BUCKTON TOOLS. 


See Illustrated Advt., June 6th, page 72. 


‘2S 











WHEATLEY Kip 
PRICE & CO. 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS 


PLANT, MACHINERY, & 
46, WATLING STREET, LONDON, EC 


16, ALBERT Squans, Cottmcwoon gr 
MANOBESTER, Ne im 
Telephones and Telegrams at each address, axe 


For continuation of Auction and To Let Adee. 


tisements see Page CVIII. 


JOHN H. WILSON & 00, 


Dock Roap, 
Birkenhead. 


STEAM & ELECTRIC 
CRANES. 


5 TONS to 20 TONS 
LOCOMOTIVE SHUNTING CRANES, 
EXCAVATORS, CRANE-NAVVIES, GRABS 
CONCRETE-MIXERS. 

SHIPS’ WINDLASSES, WINCHES, ai 


DECK MACHINERY. 
- List of Standard Sizes on Application, 


LONDON OFFICE : 
15, VICTORIA STREET, S.W. 1, 


INCE FORGE CO., Lav. WIGAN, 


Hammered or Hydraulic Pressed 


FORGINGS 


te 30 tons weight, Black or Machined. 
JENKINS BROS, LTD, 
Works, MONTREAL. CANADA, 
JENKINS 'E BROS. VALVES 
JENKINS. 36, SHEE Tic 


wll Dra MRP genet. 


-___ KENNICOTT 
WATER cca a 


LSPA EEEAT aa” Wy 
LOCOMOTIVE TANK ENGINE 
et PANY, Lep., 

Baer "at tn wat. 
“STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 
—_—— Il oxl56 
W. H. BAXTER. LTD.. LEEDS 


TANK LOCOMOTIVES. 


SPECIFICA' EQUAL TO 
ORN, Ra and CO.,Ltd, 
Tywa, SB 


R. and W. 
NaewcastTie-on- 


TANKS 


GALVANISING & CONSTRUCTIONAL IRONWORK. 
JOS. 
































TAYLOR & CHALLEN 
PRESSES 


TAYLOR & CHALLEN, L4., Engineers, Birmingh* 
See Full-page Advert., page 24, June 6th. 


STEEL PIPES, 1ANKS, 4&0. 
THOMAS PIGGOTT & 00., LTD., 


BIRMINGHAM, 
Gee Advertisement. June 20, page 5. 


TUBES axv FITTINGS. 28% 
Tamme car laine Sahat ines 














1 JOHN SPENCER LTD, “@28ia0n 
bfeaae & 8. 
Wee and RS e me n « 
ae ani i 
VALUE Ay. ‘and AUCH} even 
Peter Hooker, Limited, Black- 
3} 6 Wee eepoone 
supply etx! of th 


THE STANDARD SAND BLAST 
MACHINES 


sig os for the Proprietors by way Warre oe the 
grins, Encran, “Grertot 
ot Sk. Clement 


"a, st 
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